H. HOPKINS,
CALCULATING MAGHINE,
APPLICATION FILED APR. 9, 1906.
1,336,904. Patented Apr. 13, 1920.
37 SHEETS—SHEET 1.

—
N
N
| O
o2
[
[
o2
oo
e
o iy
T~
o)
~ Oy ~
[
o2

. f 7 t
Attest mn{/ ; }{uj;efz: ;;;U;gza.
Lmore &%
G Kl APzl



H. HOPKINS,
CALCULATING MACHINE,
APPLICATION FILED APR. S, 1906.

1,336,904, Patented Apr. 13, 1920.

37 SHEETS—SHEET 2.

(( N
o
i
L :
<)
2y Q
' Bl
(] iy 35 m, S
SEaEIR e =
| g HI. PN ! @
= Gs) ool B
25 ‘
: 3
LR 3 3448 48 & g 2 48 qa~ %—
Q2 | e = =
L] 3 j P! mannnn h -——Q’
| ] = = =T S =====—=e= == T
Q\ % ~N ~ ~ \: ‘
L] {'}_ = ﬁ‘—_m:}uL — 1 = L
| e o :JD E
Seus [
S, S =
— S % 3 2
)
S e

H L LD e
000600006 Pl
Ml ©e00 e e 000 e

0,0[0/00@ 0 0™@
0[00]e]0 blololele]s

&
‘®\\, Error Key.
slulololololololeleloleler’)

\\/_\A/_\) X .

| D {
T

206

Iy

' Inverntor
KW, %A&rﬂ/ . PHubert Fopkins.
08 T ek 4 Colang Cdnecioriy,



H. HOPKINS,

CALGULATING MACHINE,
APPLICATION FILED APR. 9, 1906,

1,386,904. Patented Apr. 13, 1920.
& 37 SHEETS~SHEET 3.
ek e
N 8 Q AR N
8 % R Q
N R Ny = ORI
® | 1 g g 1N
0] g O /N
. %J%’ 2
X % I >
w~ |0 @3 = < = N
. \\\ o g)- &= &E, 8 eI \(k\g
d‘? ° o 3 IN IN
. i e
5? 3 % g% ;’7: === © ' "~ \E
\QO‘Q‘ 5 - D 3
N N > = S &
SRE %) ; sa
SN e X 1S R
RS = 2 SH
t~ | B
% TPNE < & ( ald
ECE: i 1 = ©
g AL = SHR\ B |© N
< o A= 1
Qq\) &) % ‘—"’"L_‘O .
i N
@ 5___ | )
I/. N T rx
"3 = = i ‘a_.____‘&
| | Y=
V] e
§ b
4 ==
~N 7
& %
IS
Sy
Atlest Lnventor
ey Slubert /iopkins.

6,

2 A



1,336,904.

H. HOPKINS,

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1905,

Patented Apr. 13, 1920.

37 SHEETS—SHEET 4.

F7g s

—Evror Key

Lnvertor

i Hubert /o, pz:zn 8.
@ ,{z‘z"&a



1,836,904.
R

H. HOPKINS,
CALCULATING MACHINE

APPLICATION FILED APR, 3, 1908,

gy

A%s % oAb
’ t]‘inf\ N B FEN
o \ 1 A

Patented Apr. 13, 1920.

37 SHEETS—SHEET 35,

J/

~

/
I/

= Eélllll )

I

VL7 7

103%

- 270

271

- 2o

by Fion

Inventor
Steterd figpkees

A€y



H. HOPKINS.

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1908,

1,336,904, Patented £ pr. 13, 1920.
37 SHEETS—SHEET 6.
292
f45)
32?@@
294 4
40 - Feg.ll ____-53

i Y E 39
ﬂmmd} '““”'”;';7””“” (ﬁ) @Fummm @:‘ EDETV] dmﬂ 6 j

Attest | 27 .ZC];”— Lreentor

et likarn FHeterd Seeplers.



H. HOPKINS,

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1908,

1,336,904, Patented Apr. 13, 1920.

37 SHEETS—SHEET 7.

Ik

dttest , . Lnventor
mef{, VP _ Aekerd J{ap]gzm\s

d7~.
04V N=Coailey (letsceots ottt s



H. HOPKINS,

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1905,

1,336,904. Patented Apr. 13, 1920.

37 SHEETS—SHEET 8.

TREAEEH |

i
mii H
! i6
s
[LEH

115

Attes? i _ Lrventor

- L berd fopktrs.

A2l

:
5\



13, 1920.

37 SHEETS—SHEET 9.

Patented Apr.

1906.

LY

R0 RN

(W

Lrevernior:
, AtLYS,

2S9

H. HOPKINS,
CALCULATING MACHINE,

APPLICATION FILED APR. 9

1,336,904,

[l

T e
(@]

&)

Jlew b

\ ((ﬁCCCC‘Kw«,

Sh6tiRs @




H. HOPKINS,
CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906,

1,336,904, Patented Apr. 13, 1920,

37 SHEETS—SHEET 10,

Invenbor:

Hubers Hopkins

AbBYS.




H. HOPKINS,

CALCULATING MACHINE, -
APPLICATION FILED APR.9. 1906,

1,336,904, : Patented Apr. 13, 1920.
37 SHEETS—SHEET 11,
236 = — 241
R43 1,042 1008 %45, 244
77 248 1 el “
. /qu‘JO =iiiﬁ§ 7 2'0
A B RSE T
24771 8 LU RIE T
|OOE T
:ﬂl{]r i j
B ]

1 ‘ I ]
§ %) @[ 257] £13

199

S L
/7.3,
. 930 |
Wilrnesses A nevenior:
Sliberry FLeberT Fopkeres.



H. HOPKINS,

CALCULATING MAGHINE,
APPLICATION FILED APR. 9, 1306,

1,336,904, | Patented Apr. 13, 1920.

37 SHEETS—SHEET 12,

2017 226 {
H/oo! :
P [ro0s fr &
P V=752
~ S =y
27/
@ - 1
}—4‘9 z7o-| |1 ’
% 709 |Le2 j’o I
| |
% 1
172

l
— T

REY
i 8

IR X
13—+t 3 i
93 %F 3;7]

60~
[ 28

] & nq.

NR2 ' |é,p

/67 65

MZ?Z&Q?‘?‘? S: % ~s00 -/ ‘/05iZ—72V6’ ]ZZZ]’:
nore Jber— 70, berT IHopkines.
Oy mCanley —  pythdag st LT T



H. HOPKINS.

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906.

1,336,904. Patented Apr. 13, 1920.

37 SHEETS—SHEET 13.
| L VR .
{ W Flg i

\\ ) Jool ||

. | %04 o
Yoo /0% ¢ } 294

93
?zgﬂHUUUUHUHm68 4 s

L
un
s
2

08 ”
« 150 k
97 ﬂ“] 1571 *
lﬁb

!
, 192 | | Ao/ =R 6

/00" o=

= : 193
94N /3.
\:L_:_ OO0 = ~04
Eﬁ —— | R00 W\iop] 63 |
Py R 45 Inventor

Z&&m/ woerd Sflophkins.
Qﬁ%m%- 4 d@”‘f’ Al

AttyS.



H. HOPKINS,

CALCULATING MACHINE,
APPLICATION FILED APR. 8, 1806,

1,386,904. Patented Apr. 13, 1920.
. 37 SHEETS—SHEET 4.
[ 70q. IE
. n 98 )
37/
557

| I |

115

2 i, B78 54/7

iECIIISE
274 h
/84 7'_| ] ‘ /07
100 i E
g ! | +70
A - /08
I &,
1 iig® /
o | 861 4 (‘T'd
i _ i ? .
. [———’“—-""‘ ‘ | ~
1 llo 2 Hr ﬁulml
PO ?j 250 , 2F
PELE 7 Tu
‘re 7o - 7]
o] q
I 34
/83 'L - L-L
Z(/fii'??/&s*sés: Lnyerelor :

ilarv , wberd flopkires.
a.%; N ~Cauley | D Mmo‘.



H. HOPKINS,

CALCULATING MACHINE.
APPLICATION FILED APR. 9, 1906,

1,386,904, Patented Apr. 13, 1920.
. 37 SHEETS--SHEET 15,
Gg A5
~ [T )
07 = Y002 /055 TE6 |
26\ 2 BT o (17T
mi il 932
- H =1k — :@
| ' H— 60
z 5% “ i e Lorz
[l fl = e 1
i J HEEIE “‘5
1404, 11273
() 1 ») J{} E 112 E’]
] e nren T
()(J ",ib /41/1 il 'il At
107 HH .
A ’ h____|9£_ 10
R03 @ 1 H | 82+ |Hes
108| H -89 /85
i
J; | 315 i \
a5 AL [%iez
W N =517
— H | S PV 188
& 106 } fil | ‘t 106
L= LI veo
[ogE 19 220 '
w ; il
LWilreesses: Lreverelor:
Hrore. Hrlarno g zéers f%ﬁp]ﬂ/zs



H. HOPKINS.

CALCULATING MACHINE,
APPLICATION FILED APR. 8, 1206

1,336,904, " Patented Apr. 13, 1920.

37 SHEETS—SHEET 16,

; Z : o0 | oo
L g 17) _ [’J@ o] {j Hﬁjtzﬂ
== A\~ - P
— 4 _HT 22.3
= 00 Y == ZN—
= il 93“5 Hes 4
! 6l
N 1 7 N
S N I | 4
S0z
O ™
R47 o8 |
1243
u a9

247 K44

g7 2806

Lwventor

a Slwbers Hoplins.
? Ag.’va.-




H. HOPKINS.

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906,

1,336,904, Patented Apr. 13, 1920.

37 SHEETS—SHEET 17,

{;8

L T g - gy ey iy — g —
| 0 i gy S g e gy o gy o g
0 O O O Lo

@ o ® s o
JUHIII
W
S/ - ’ 68

361

Welnesses: I r2vErzlor:
Tirere Hileor Jorberld Zoukins.
Q. %MIi@auﬁﬁ% b Q@WWCZZZ? <



H. HOPKINS.
CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906,

37 SHEETS—SHEET 18,

Patented Apr. 13, 1920.

1,336,904.

]

8l
§ 8 o
=4 J&ZJ
e R
S0k
A
E|M
shililildiihy ]
ik kil J
n/N. npppoppppy 8
N ANNNINANH &
/r DYapppbonnn
. Naphnenphm
y nopnnbhpy ©
NN apnpnpopm © |
X npnpppnpm T
L inhnnnpnogd L
i |

s i

 SANNRONNRINRNNNN
NN
NN

T

N
— B 9
2 .mf//f/////;?fvzﬂ

BN

O TGy

NI
Xk
Z&m
/WW

= N
= Ay

n

(el 72658 ES:
a % fﬂle@ex&%% :



1,336,904,

H. HOPKINS.
CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1908,

Patented Apr. 13, 1920,

37 SHEETS—SHEET 19,

264 |J
7 (40
% ] B3
/07 = |
/085
77 =
%1l 190
S| N =
s /99 20/
z20z
/99
[74
” e
&5 Vo7« %/
%5 &6
ki T F Sl i T / —
. ]r I To e
67 87

lverrtor
/1atert f1gphirs
By % 7 @wwaé(// Y.



H. HOPKINS.

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906,

1,336,904. Patented Apr. 13, 1920.

37 SHEETS—SHEET 20,

Aig IO
G2 S
148
s AAAAAAASAN IOD
1007 HO0% T BB B BB B89
/‘r—‘:
00
Attest . Lrventor

Lrore Hiloons P Fadert Fopkins.
Q%mew"‘% 7 = AL,



H. HOPKINS.

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906.

1,336,904. Patented Apr. 13, 1920.

37 SHEETS—SHEET 21,

-

WElrzes5E:S5: L reverior:
Horure, Tleor FLiber? Aropkizs



- Ho HOPKINS,

EALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906,

1,336,904, Patented Apr. 13, 1920.
37 SHEETS—SHEET 22.
- e T
& S \ (\i
| | =
S 4
N \ - o
s T T W
B “Q ‘
== ] = &4
|
f'SL:g = J g,
1 L -
;\i“ St o g‘; ;1 ‘\\\\\\\\x
GIN - g
mREVAEN Y .
R
313 UV E
= T T
i % R D
HTORY B W
4 > b
-3 Stib @ = 4
S ﬁ , ° >
A -‘\w &0

|
\ = -,®>
W Elrnesses:
&@Wv Vi
0.4 Y 1‘?@:@&@%.

301

L rnnvernlor:
SLuserd 7pkizes.

Ly Z}W/@weff( (s,



H. HOPKINS.

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906

1,336,904. ~ Patented Apr. 13, 1920.

37 SHEETS——SHEET 23.

Fig. 57 Fig I8
|_|_q manc ) 278

| Q) 27 = =

v7a—{WG Q) 2o

&

I=—=H

<L 7

©

AT
boolfe, FE5
!l///Z;Z S GES? : [7aTErECr:
ot Hpidaon S Lt Ocrl Flophizes.

28 TOe@a ey Cotlengy Areccnt (12005,



H. HOPKINS,

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906,

1,336,904. Patented Apr. 13, 1920.
37 SHEETS—SHEET 24.
#ig 03 1) Lyl
. 1 /e LE
iz
7. i ™N—]_ ¢
4T

5 D, ea

166
7N 32
/88
302 Y8 1 106
‘ § 3/5
k63 (D57 50 220
3o H AT - BRI
183 319, 275

~

e ———

Suberi frophirs.

Lrverntox

AL S




H. HOPKINS,

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906,

1,336,904. Patented Apr. 13, 1920.

37 SHEETS—SHEET 25.

iy 66

o |i5 r/‘:‘/ll'é

7
1R
] "~
Il6-
lWitresses: L rivezidor s
Lot Ibeon g, I D77 S1Gue7zs.
A& TN=Caurley @@/W/@w%ﬁ/j



H. HOPKINS,

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906,

1,336,904. Patented Apr. 13, 1920.

37 SHEETS—SHEET 26,

FZg.68
01,

i

187

146

‘ /™ o
G E?rfa;”::
183 yaql— 178 || 179

Ul e SSES: L 72eentor:
Torore Hilasns 1y 07T LIqphises,

W /ana% ZZJS;



H. HOPKINS.
CALCULATING MACHINE,

APPLICATION FiLED APR. %, 1906,
1,386,904,

Patented Apr. 13, 1920,

37 SHEETS—SHEET 27,

3/0

W/féZ72¢5s€s5: L 720672007
Dtlerr HHUuOErs fHophins,
oy TECaubey. Ce a2 28]



H. HOPKINS,

CALCULATING MACHINE,
APPLICATION FILED APR, 9, 1906,

1,336,904, Patented Apr. 13, 1920.
37 SHEET§—SHEET 28.
Fig. 70
185 306
T (Of
302 3
304 > Q
183 F 7
ilitesses: 809 L T7tzc72C07
Lerisrt. Iilers Subers J/ﬁ,a{/zzzs
QYT Candey by iy ez [ [ L.



H. HOPKINS,

CALGULATING MACHINE,
APPLICATION FILED APR. S, 1908,

1,336,904. Patented Apr. 13, 1920.

37 SHEETS—SHEET 29,

litresses: L rveilor:
Helers_ - Sy berd Hopsiims.
%%. @é/wﬁw@%@a



H. HOPKINS.

CALCULATING MACHINE,
APPLICATION FILED APR.9, 1906,

1,336,904, Patented Apr. 13, 1920.

37 SHEETS—SHEET 30,

Lilnesses: Lrzeielor:
orure Nelars e OE2T STCaki725,
Q. &Fﬂ\e@m&% @QW 7



H. HOPKINS,
CALCULATING MACHINE,
APPLICATION FILED APR. 89, 1506,

1,336,904. ' Patented Apr. 13, 1920.
37 SHEETS—SHEET 31,
(293 243 24,3 o

2457 f., 3 24/

» 2-.95- ‘9‘;- 236
[Z g 2941 |
356 2.3/ O}

&

237
CR7
| L 28/
pre 258
721
337 % |
| __ l 2 i
A P é 5
/A é/‘
226 A
90
’ L2577

)y |'|%,;ﬁf o
" 774 | ]Ezy yZo)

Hse3 JI

ol Ay,
Helite SS€5: ' 720672007
Lrone Tl éz/z/égﬁi foplises.
L i /72



H. HOPKINS,

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906,

1,336,904. Patented Apr. 13, 1920.

37 SHEETS—SHEET 32,

g 77

L4,

Ko
f3e
/J 0%
Tror, Hikeons NEOEPE S LOphins.

0,%.%751@@@4&% bg@/@y@@d



H. HOPKINS.

CALCULATING MACHINE,
APPLICATION FILED APR. 9, 1906.

1,336,904, Patented Apr. 13, 1920.

37 SHEETS—SHEET 33,

L 78 Lig 29 KigE0 Figdl £76 88

360 £IE - IS E~1%2Ja
C o —Feer 7 o 3267 T , 3267
257 £I7 TE57

T#37 255 255 255

R RBR o ofs
(o, 264 o, £56
o ‘%Jﬂ% 7 S") 254
[r | WA ] T s
h— 2 3 3 4 ‘

282

=

A

N
Li@%’

0L 12961 ” (267 _|796]° 267 267 |_|
%7;45 /Zyﬁﬂ%&é@g ]

[tz57)'[2g

Attest ) - Iwrentor
Zeprse (%C&n/ Slberd ftopkirs

’ ? : @W A orseceedd)

adme@aulay. ALLLS.



H. HOPKINS,

CALGULATING MACHINE,
APPLICATION FILED APR. 9, 1908,

1,336,904, Patented Apr. 13, 1920.

37 SHEETS—SHEET 34.

.97 [ig 98
oo |

' ‘»::‘(f'j',

LE6

259l

/O sa51

259Y
L7265 S5ES: 7 722670807
st Htberm_ FfuderZ Foplhins.

0.8 M Canle bty Petlicrsy A rccancy 07255



H. HOPKINS.

CALCULATING MACHINE,
APPLICATION FILED APR. 9; 1906,

1,336,904, Patented Apr. 13, 1920.

37 SHEETS—SHEET 35.

| fros

07

| HAE ==

Wiiresses: T o720
Topure. Hikeors Sfodert Hopkins
QY NN anlley, oy 6&/@4@5279&



H. HOPKINS,

CALCULATING MACHINE,
APPLICATION FILED APR. 8, 1906.

1,336,904, Patented Apr. 13, 1920.

37 SHEETS—SHEET 36.

Ll g /O D

S0 /89, Q)
&/
\
i {
2o/ e <00 L9z &

WlTIESSES: T Use T rizeniiir
Zevurs. Hlan_ Jg/z&&f/’iﬂi SO izes.
QY TNeCannley V757 R LTI 77 %



H. HOPKINS,

CALCULATING MACHINE.
APPLICATION FILED APR. 9, 1906,

1,336,904, Patented Apr. 13, 1920.

37 SHEETS—SHEET 37.

Lig. /07

-7
:fmnnv..’a)'

Witiiesses: - Lywenlor
Zowre. Heleans FL 16677 FLophins.

qg-mi@w&%- Zg&/@ayaxygﬂ@s



10

20

30

40

ol

55

UNITED STATES PATENT OFFICE.

HUBERT HOPKINS, OF ST. f;OUIS, MISSOURI, ASSIGNOR TO MOON-HOPKINS BILLING
MACHINE CO., OF ST. LOUIS, MISSOURI, A CORPORATION OF MISSOURI.

CALCULATING-MACHINE.

1,336,904.

Specification of Letters Patent. | Pa.tehted Apr, 13, 1920.

Application filed April 8, 1908. Serial No. 310,739.

To all whom it may concern:

Be it known that I, Hunerr Horxins, a
citizen of the United States. residing at the
city of St. Louis, State of Missouri, have n-
vented a certain new and useful Improve-
ment in Calculating-Machines, of which the
following is a full, clear, and exact de-
scription, such as will enable others skilled
in the art to which it appertains to make
and use the same, teference being had to
the accompanying drawings, forming part
of this specification.

Figure 1 is a side elevational view of my
improved calculating machine;

Fig. 2 is a plan view of the same; :

Fig. 3 is a side elevational view, partly
in vertical section, through the machine;

Fig. 4 is a detail view showing the rear
ends of the adding key bars;

Fig. 5 is a plan view showing the adding
lkev bar arrangement:

Fig. 6 is a plan view illustrating the
means for stepping the rear totalizer later-
ally; .

Iig. 7 is a vertical sectional view through
the multiplying devices;

Fig. 8 is a front elevational view of said
multiplying devices;

Fig. 9isa sectional view through the lat-
erally movable carriage;

Fig. 10 is a detail view illustrating the
means for throwing the handle-operated
line-spacing mechanism into and ont of op-
eration;

Fig. 11 is a rear elevational view of a por-
tion of the laterally movable carriage;

Fig. 12 is a top plan view of said carriage;

Fig. 13 is a sectional view through the
carriage on the line 13-—13 of Fig. 123

Fig. 14 is a detail view illustrating the
swinging frame in the laterally movable car-
riage;

Fig. 15 is a detail view illustrating the
manually operable line-spacing mechanism ;

Fig. 16 is a detail view of the main frame
of the movable carriage;

Fig. 17 is a vertical sectional view through
said carriage illustrating the escapement
mechanism therefor;

Fig. 18 is a front elevational view of 'the
tabulating keys;

Fig. 191s a plan view of said keys;

Fig. 20 is a sectional view through one
of the adjustable stops on the laterally mov-
able carriage;

I'ig. 21 is a detail view-of the spring-
pressed bolt carried by said :stop; :
- Fig. 22 is a detail view.in clevation of the

several bars conne_cted to the totalizer.

frames;
"Fig. 23 is a

detail view of ‘means for. iock-

60

ing one of the tabulating keys in-acde-

pressed position; , RS R
Fig. 24 is a similar view showing the tab-
ulating key depressed; =

Fig. 25 is a sectional longitudinal’ view
showing the front and rear totalizers and
their associate parts; . < - E

Fig. 26 is a detail view of the toothed seg-
ments in the carrying.mechanism;

Fig. 27 is a detail view of one of‘the fbtpal»

izer wheels; . Cee o )

Fig. 28 is a detail view showing the posi-
tion of the parts of the carrying mechanism
when initially: tripped; I

Fig. 29 is a similar view showing the po-
sition. of the carrying devices in their final
carrying positiony - . ¢ o

Fig. 30 is a top plan view of the right-
liand side of the rear portion of the machine
with the totalizers and carrying devices re-
moved; ' '

Fig. 81 is 4 detail view of the restoring
plate for the rack bar stop pins; ’

Iig. 32 is a top plan view similar to
Fig. 30, but of the left-hand side of the
rear portion of the machine;

Fig. 33 is a front elevational view of the
parts shown in Fig. 30;

Fig. 34 is a front elevational view of the
parts shown in Fig. 32;

Fig. 85 is a rear elevational view of the
parts shown in Fig. 34; '

Fig. 36 is a rear elevational view of the
parts shown in Fig. 83;

Fig. 37 is a top plan view of the traveling
carriage and its setting-up pins;

Fig. 38 is a side elevational view of said
traveling carriage;

Fig. 39 is a cross sectional view through
said carriage;

Fig. 40 is a detail view of the restoring
bar for the setting-up pins in said traveling
carriage; ,

Fig. 41 is a side elevational view of the
decimating key; .

Fig. 42 is a top plan view of the stop pins
which codperate with the rack bars;

Fig. 43 is a detail view showing a longi-
tudinal series of said stop pins;
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Fig. 44 is a cross sectional view showing
the relation of said stop pins to the rack
bars and to the setting-up pins of the travel-
ing carriage; o

Fig. 45 is a side elevational view illustrat-
ing the operating mechanism for the releas-
ing devices for the clearing and decimal rack
bars:

Fig. 46 is a detail view of one of the latch
bars which cooperates with the clearing and
decimal rack bars;

Fig. 47 is a front elevational view of the
shaft on which the multiplying plates are
mounted.

Fig. 48 is a top plan view of the power op-
erating shaft showing the parts mounted
thereon.

Fig. 48* is a detailed view of one of the
operating shafts of the machine.

Fig. 49 is a front elevational view of the
type-carrying rack bars; _ )

Fig. 50 is a side elevational view showing
one of the type-carrying rack bars and its
printing type;

Fig. 51 is a top plan view
carrying rack bars; : .

Fig. 52 is a detail view ot one of the type
on the decimal bar; ‘

Fig. 53 is a detail view of one of the type
on the remaining type-carrying bars;

Fig. 54 is a detail view of the type ham-
mers and their associate parts;

Fig. 55 is a top plan view of said type
hammers and their associate parts; :

Fig. 56 is a top plan view of the front and
rear totalizers and their carrying frames;

Fig. 57 is a detail view of the escapement
mechanism identified with the laterally mov-
able forward totalizers;

Fig. 58 is an enlarged horizontal sectional
view in the plane of the totalizer shaft,
showing the relation of the escapement teeth
to the projections on said shaft;

Fig. 59 is an enlarged detail view show-
ing the stepping pawls for the rear totalizer
and the relation of the decimating bar
thereto;

Fig. 60 is a top plan view of the parts
shown in Fig. 59;

Fig. 61 is a view similar to that of Fig.
59, with the decimating bar elevated in op-
erative position;

Fig. 62 is a view showing the parts in the
position illustrated in Fig. 61;

Fig. 63 is a side elevational view illustrat-
ing the handle-operated shaft and the rela-
tion of the result keys thereto;

Fig. 64 is a detail view of the grooved
post which compels the full movement of
the parts when a result key is depressed and
the handle initially operated;

Fig. 65 is a plan view of the parts con-
trolled directly by the several result keys;

Fig. 66 is a detail view of the mechanisin

of the type-
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for raising and lowering the frame carrying
the forward totalizers;

Fig. 67 is a similar view showing the parts
illustrated in Fig. 66, in a changed position;

Fig. 68 is a side elevational view of the
parts controlled by the “I” or total key;

Fig. 69 is a side elevational view of the
parts controlled by the “R” or recording key;

Fig. 70 is a side elevational view of t}}l,e
parts controlled by the “P” or product key;

Fig. 71 is a side elevational view of the
parts controlled by the “E” or extension key

Fig. 72 is a side elevational view of the
parts controlled by the “D” or decimal key:

Fig. 73 is a side elevational view of the
housing frame of the multiplying devices,
showing the parts mounted thereon;

Fig. 74 is a vertical sectional view through
said, framing looking from the rear, and
showing certain of the parts;

Fig. 75 is a horizontal sectional view
showing the relation.of the vertically slid-
able bars which are operated by the units
and tens multiplying plates;

Fig. 76 is a detail elevational view, partly
in section, showing the relation of said.bars
to said plates;

Fig. 77 is a detail view illustrating the
principal members of the multiplying de-
vices;

Fig. 78 is a detail view of the zero multi-
plying plate;

Fig. 79 is a detail view of the tens multi-
plying plate idéntified with the “1” key;

Fig. 80 is a detail view of the tens multi-
plying plate identified with the “2” key;

Fig. 81 is a detail view of the tens multi-
plying plate identified with the “3” key;

Fig. 82 is a detail view of the tens multi-
pl{ing plate identified with the “4” key;

ig. 83 is a detail view of the tens multi-
plying plate identified with the “5” key;

Fig. 84 is a detail view of the tens multi-
plying plate identified with the “6” key;

Kig. 85 is a detail view of the tens multi-
plying plate identified with the “7” key;

I'ig. 86 is a detail view of the tens multi-
plying plate identified with the “9” key;

Fig. 87 is a detail view of the tens multi-
plying plate identified with the ”9” key;

Fig. 88 is a detail view of the units multi-
plying plate identified with the “1” key;

Fig. 89 is a detail view of the units multi-
plying plate identified with the “2” key;

Fig. 90 is a detail view of the units multi-
plyving plate identified with the “3” key;

Fig. 91 is a detail view of the units multi-
plying plate identified with the “4” key;

Fig. 92 is a detail view of the units multi-
plving plate identified with the “ 5 key;

Fig. 93 is a detail view of the units multi-
olving plate identified with the “6” key;

Fig. 94 is a detail view of the units multi-
plying plate identified with the “7” key;
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‘rack bar which carries means
the toggle to permit the notched track to be .
. depressed when the handle is in its forward

1,336,904

Fig. 95 is a detail view of the units multi-
pl%l_ng plate identified with the “8” key;

'ig. 96 is a detail view of the units multi-
pl¥pg plate identified with the “9” key;

Tig. 97 is a detail view showing one of
the tens multiplying plates and its codperat-
ing tripping pawl; . o

Fig. 98 is a similar view showing the pawl
in its tripped position; ' '

Fig. 99 1s°a detail view of one of the units
multiplying plates and its’ companion trip-
ping pawl; R

Tig. 100 is a similar view showing the po-
sition of the parts, to wit, the pawl tripped
by the upward movement of -the comple-
mentary tens multiplying plate; '

Fig. 101 is a detail view of the rocking
frame and its carried restoring bar; -

Fig. 102 is a detail view of the centering
and spacing comb on the said restoring bar;

Fig. -103 is a detail view
means of operating the rack-bar-restraining-
pawls from the restoring: rocking frame;

Fig. 104 is a side elevational . view of the

parts for cushioning the stroke of the han-
dle and compelling a full stroke thereof}
_ Fig. 105 is a similar view showing said
parts in the positions they occupy when the
handle is in its forward position;

" Fig. 106 is a detail top plan view of the

i for breaking

position and initially starts upon its back-
ward movement;

Fig. 107 is a side clevational view of the .
escapement mechanism which. controls the . .- .

traveling carriage; ‘ :
Fig. 108 is an enlarged detail view of the
escapement pawl in its normal position;
Fig. 109 1s a similar
position of the escapement pawl when the
parts are elevated; and '
Fig. 110 is a side elevational view
eans for rendering the escapement mecha-
nism illustrated in Figs. 107 to 109 inopera-
tive upon the depression of adding keys. .
T'his invention relates to a new and useful
improvement in calculating machines, the
object being to carry a plurality of totals in
the several sets of totalizers with which the
machine is provided, whereby different
items may be printed in different columns
and introduced into the totalizers so that

5 separate totals can be printed as separate

footings for each column without interfer-
ing with footings of other columns. The
columns of figures so separately printed and
totalized can also be collectively totalized
and a grand total thereof printed. - Another
object of the invention is to retain numbers
registered in the machine and the totals of
si-h numbers while the machine. is being
operated for other purposes. Another ob-
ject is to multiply any number or total of

showing - the-

~tha same: sheebigfz(pgggr; ozl bk
. In:oxder todillugg ﬂtenthe»“,'?l{.k P

view showing the :

showing

a8
numbers within the capacity of the machine
without the usual operation of repeated ad-
dition, my improved machine only requiring
two operations of the handle for each num-
ber in the multiplier. Another object is to
prevent the printing of certain numbers reg-
istered in the machine if desired, the ma-
chine, however, registering said numbers or
multiplying them as required in the par-

ticular work being dome. A still further,

object is to combine in a simple, cheap dand
effective. manper a typewriting mechanism

70

75

with. the adding mechanism ca able of per- .

forming the objects above set forth in such

a manner that words or phrases may be
_printed on a sheet of paper arranged in the
.paper carriage as 1
-or . invoices : ta;specify, the_items therein,
‘after which the adding mechanism may be
“operated;.the ;printing devices thereof alin--
.ing with the.typaiof the typewriter, so as to

in. the making out of bills

produce: a:joing,; esult,.of the typewriting
mechanism-ang: £he,adding mechanism. upon
wiagil s

cepgs Aty elE e o
...+ (1) Lineal addition.. ...
Lo 1 ag 7891388, Total!
5 (8) Parallel column addition."
Y SOLn s e

T

- -1.:1,868 Total > 1,962 Total. 1, 566. Total =4, 896 Grand total.

i (8) Addition and extending.... . -
FEEE R ';_"123)(12—»‘1,47657 - .
T 4bKei=24,624 7 :
ST iR 3E= 2T, 016 ¢ T )
j‘-n:h: 5'.;;"%-5.}? 5.:},.;7[5“[ SRR
" (4):Lineal ‘addifion and multiplication. i
) 2754791 8 + 1351323 X83{ = 11,576.2 less 6%=10007.4.
(§) Sample tax list. a
Dist.

et
2 BB .
3k

Valuation. Rate. Taz.
ST 05 - 23,20 .
. 23.00

24.90
‘ Ll 1,68 TR TR
g b . A

., (6) Sample invoice.

' Jan. 25, 7Ladies’ waists @ 3. 75....°26.25
< Al e gkirts @ 6.00..... 72.00

R (98.25
= (7) Sample rent list.

. 1
" Premises. REenfol. Occupant. From—
1 1st St. T40.00 Roe . -Onacct. Dec, 31

9 ouast, 5§0.Q0 Poe | Nov.31° ~ Dee 31
3 3rd B8t : 6000 Loe . Nov.81- .Dee. 15,

"+150.00

To—

Charges.
Dec. 31, To 19 com. on 250.00......--
[ " 1 3 " o 50. .

$ .50
1.60
98.00

$100.00

0
w ¢ Onur cneck to balance........:

(8) Sample freight bill.
Weight. Rate. Amount.
10§37,

600 10§37,
15680 .16 93.52
4T 3430

24500

59180 $05.06

(9) Squaring and cubing & number.
a) 12X12=144 :

ib; 12X12X12=1728 -

' Bk~ Ch.
£12.45
10.23

Total.
®{0.59
33.75
34.30

$117.64

Article.
100 bhis, ol apples ...,
7R ¢ ¢ oniens....
125 ¢ ¢ potatnes..

R 4 #:Jf'ihef,
- machine. the following;examples, arg.repro-
- duced: - .. : TR SN
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(10) Sample discount sheet.
(a) $10.00 price per article —80%,—79,~2%, = 18228
(bY SLT. 00— 6067, — 105y — 5% — 2, (vash)=5.60772
(11) Complementary subtraction.
Deposits.
Jan, 1, €75,00
“ 325,00
“ 3 23.00

$123.00
Checked out.

1, $40.00

30.00

15.00

Jan,
“ 2
“« 3

85.00

$38.00 ‘
" Before cntering into a detailed descrip-
tion of the several parts constituting -my
improved machine, I shall describe the man-
ner of operating the machine to produce
the above examples. In order to under-
stand the several operations of the machine
it will be well to remember that the printing
type of the adding mechanism are carried
by horizontally arranged bars whose for-
“ward position is controlled by the adding
mechanism so as to impart definite move-
ment to the registering wheels of the to-
talizers, and also position the printing type
in a printing line under the platen and its
carried paper. The printing hammers are
released to strike the type and separately
-force them up against the paper, making
a printing impression. The printing mech-
anism is so designed that only the type
of the actuated bars are struck. These bars
and their carried printing type occupy a
fixed relation to the frame of the machine
while the paper carriage is laterally ad-
justable for letter-spacing as in the ordi-
nary operation of a typewriter, and also
rotatably mounted for manual line-spacing
as in ordinary typewriting, or mechanical
line-spacing by a pull from the handle
when the printing devices of the adding
mechanism are operative. The carriage of
the typewriter may also be spaced in pre-
determined lateral positions by the opera-
tion of tabulating keys, which keys, when

Bulanvetocr..

operated, as well-known, will cause the side.

motion of the escapement mechanism of
the carriage to be thrown out in such a
manner that the motor spring connected to
the carriage will move the same laterally
(to the left) a predetermined distance and
arrest it in such new position. By operating
the tabulating key again the carriage may
he caused to jump another space.

These tabulating keys are preferably num-
bered 1, 2, 3 and 4. the numbers represent-
ing the arrested position of the carriage with
regard to letter or digit spaces. Thus, if
printing a column of numbers having a dif-
ferent number of digits it is possible to ar-
range them in numerical alinement. Any
one of the tabulating keys will perform the
operation of column spacing, but this is
usually done by the left-hand tabulating key
marked “1.” If tabulating key “2” is struck,
it will step the typewriter carriage one let-

7
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ter space to the right of the position in
which the carriage would be stopped if key
“1 was operated. If the “3” key is struck,
the carriage will be arvested two spaces to
the right, and key “4” will locate the car-
riage three spaces to the right. To illustrate
this the following example is given:

9 (tabulating key “1” struck)
[ K11 [14

27 ( “2”
134 ( , 14 [41 £L3’7 ' 14 )
7556 ( 1] 44 “4” [ .) .

These tabulating keys ave used advan-
tageously in properly alining multipliers
written by the printing devices of the type-
writing machine.

The carriage of the mnachine is connected
by suitable devices to a longitudinally mov-
able shaft capable of motion across the ma-
chine, and on which shaft are mounted

“three groups or sets of totalizers. For pur-
“poses’ of distinction ‘these may be referred

to as the forward totalizers, and, depending

“upon the position of ‘the carriage, the left-

hand; middle,’or right:hand group of total-
izer wheels-are ‘placed in operative relation
to*the sliding ‘rack bars which carry the
printing type of the adding mechanism.
Thus if the carriage is positioned for the
first column, the left-hand group of totalizer
wheels would be in operative relation to the
sliding rack bars, the: second-colmnn-posi-

- tion of the carriage will locate the middle

group of totalizers in operative relation to
the rack bars, and the third-column-position
of the carriage would locate the right-hand
group of totalizer wheels in operative rela-
tion to the rack bars. This connection be-
tween the carriage and the transversely mov-
able groups of totalizers might be severed, if
desired, so that the movement of the total-
izer groups .will not-be coincident with the
movement of the carriage; also, the connec-
tion may be sucli that the three groups of
totalizer wheels may be brought into oper-
ative relation with the rack bars when the
carriage occupies the second, third and
fourth column positions which would enable
the “1” tabulating key to position the car-
riage for the first column in which could be
written a date or other matter by the type-
writing mechanism. .
Behind the transversely movable groups
of totalizer wheels is another set of totalizer
wheels which for purposes of distinction
may be designated as the reav totalizer.
This rear totalizer occupies a fixed relation
at all times to the rack bars and may be
brought into operative mesh therewith in
connection with any one group of forward
totalizers which may be in operative relation
to the rack bars. Thus in introducing an
item into the left-hand forward totalizer
said item may be simultaneously introduced
into the rear totalizer. The same is true of

80

90

95

100

105

110

115

120

125

130



10

20

30

35

40

45

50

55

60

65

1,336,004

the middle and right-hand forward total-
izers respectively. Likewise in taking a total
from the left-hand forward totalizer said
total may be registered in the rear totalizer
and retainéd in or eanceled.from the forward
totalizer if desired. Likewise the total in
the. middle and right-hand forward total-
1zers may be accumulated in the rear total-
izer which adds all three totals together
making a grand total of the three totals con-
tained in the forward totalizers. The rear
totalizer also registers the products result-
ing from the operations incident to muiti-
plying, any one of the forward totalizers

5 gerving to register the multiplicand intro-

duced into the machine in the multiplying
operations, while another of the forward
totalizers registers the product. .

T will now describe the operations of the

‘machine incident to the production of the

examples heretofore given, it being under-
stood of course that in starting, the machine
is clear and the carriage properly positioned,
usually. at the right - hand side of the ma-
chine.. S , o

(1) Lineal addition. — The operator
strikes:the keys in group. or bank A in the
order in which the figure occurs in the item
to be introduced into the machine. The first
number being “123” the operator strikes the
keys so marked in the order given, after
which the “D” key is pressed in order to
place this number in the rear totalizer. The
handle 79 at the right-hand side of the ma-
chine is then pulled. The “D” key is op-

‘erated in lineal addition to place the item

in the rear totalizer because the lateral
movement of the carriage would cause the
groups of forward totalizer wheels to travel
therewith if the connection existed between
the .carriage and said groups of totalizers,
and consequently no one group would oc-
cupy the proper position with relation to
the rack bars upon the introduction of the
several items into the wheels constituting
the forward totalizers. 1If, however, the
connection between the carriage and the for-
ward totalizers is rendered inoperative so
that anv one group of forward totalizer
wheels can remain in a fixed relation to the
rack bars irrespective of the lateral posi-
tion of the carriage then it will be unneces-
sary to press the “D” key to register the
number in the rear totalizer unless such was
specially desired. For present purposes we
will agssume that the connection between the
forward totalizer: and the carriage remains
intact and therefore the items will be intro-
duced into the rear totalizer.

The second number “456” will now be
struck on the keys in group A in the order
named, key “I)” depressed, and the handle
pulled. key “D” being released when the

handle reaches its forward limit. It will of

course -be understood that the carriage is

'
!/

manually -operated. :

k> |

spaced laterally so as to provide a clear
printing space for the second number before
the handle is pulled to print the second item,
and also that this lateral spacing is done
while each number is being set up on the

keys, the “D” key pressed and the handle

pulled after each number is set up.

Lineal addition may also be performed by
striking the numbers on keys in group A,
as in letter writing on the typewriting ma-
chine, and using the space key after each
number is written. Of course the handle is
pulled after each number is written. Or the
tubulating key “1” may be operated after
each number to carry down two or more
columns of numbers simultaneously. In
bot(lillof these instances the “D” key is not
used.

To secure a total of the items introduced
into the rear totalizer, the carriage is spaced
to provide a'clear printing field therefor, the
“P” key,ds pressed, and the handle pulled.
If the “P” key is released at the end of the
forward stroke of the handle the rear total-
izer wheels . will be cleared and -occupy =2
zero position- for the commencement of an-
other example: If the “P” key is held down
unfil the handle reaches home the total will
be retained in the rear totalizer. - If desired,
the total can be introduced into .any one
of the forward totalizers. The. typewriting
mechanism may be resorted ‘to.to]write in
the word “Total” if desired. ».. ©-.-

In the operation of lineal addition the ver-
tical line-spacing mechanism  operated by
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the handle 79 is rendered. inoperative. -

Should the numbers take up more:than one
line the vertical line-spacing devices are

(2) Parallel column addition~In this
example the same numbers constituting the
first example in the lineal addition are
struck on the keys in the order named,
means, however, being operated fo insure
the vertical line-spacing of the paper at each
pull of the handle so as to present a new
printing surface for the type immediately
under the preceding printed number. The
total can be printed as a footing of the first

column and the paper turned back to start !

the second column even with the first, if
desired, or the three top numbers of the
three columns can be printed successively
as the headings of the respective columns by
operating the tabulating keys. The move-
ment of the typewriter carriage from right
to left places the groups of forward total-
izers successively in operative relation to the
rack bars so that the columns will be added
separately.

In printing the individual totals as foot-
ings to the three columns the “T” key is
pressed when the typewriter carriage is
properly positioned. which will insure the
printing of the correct total of the column
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of figures in line with the printing type, and
which are registered in the active group of
totalizer wheels in operative relation to the
rack bars. Adjusting the carriage laterally
to present the printing type in line with the
second column brings into operative relation
the middle group of totalizer wheels so that
the proper total of the second column can
be printed thereunder. This being true with
respect to the third column, the positioning
of the carriage to print the total of which
brings into operative relation to the rack
bars the third group of totalizer wheels.

Tn the event that it is desired to take a
grand total of the three totals printed as
footings for the three columns, the key
marked “D™ is pressed down in conjunc-
tion with the “T7” key in taking the in-
dividual totals, which results in placing the
individual totals in the rear totalizer, from
which the grand total can be taken by press-
ing the key marked “P” and pulling the
handle. S

If it is desired to keep a “running” grand
total in the machine, the items to be sep-
arately set up in the forward totalizers may
be separately introduced into the - rear
totalizer by depressing the D key, and, when
the handle is forward, depressing the T
key. In this manner the D key causes the
rear totalizer to become engaged with the
racks when the racks have reached their
forward position,’and by depressing the T
key the forward totalizers are also thrown
into engagement with the racks so that the
rearward movement of the racks simultane-
ously introduces the items into both . for-
ward and rear ‘totalizers.

(8) Addition and extending—The word
“extending® is a commercial term com-
monly employed by merchants in making
out tuvoices wherein a number of articles
are itemized at so much per dozen or picce,
after which the extensions are carried out.
these extensions being the product of the
number of articles muitiplied by the price
per article or dozen articles as the case may
he. The example given involves the print-
ing of numbers in a vertical column with 2
footing at the bottom thereof, and these may
be said to represent numbers of articles, each
of which is multiplied by a certain number
which may indicate the price of the article,
the products beine vlaced opposite in a ver-
tical column at the Lottom of which is a
footing. = In this example the number “ 123 ”
we will say indicates a number of articles.
and the keys in bank A are struck so that the
active totalizer will register these numbers
upon the pull of the handle. Before thr
handle is pulled, however, the key marked
“R?” ijs pressed which causes the number
%1937 to be set up in the multiplying de-
vices. As the nnmber “ 1237 is to be multi-
plied by 12, 12 may be written in by operat-

f
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ing the numeral keys of the typewriting
mechanism, but to obtain the product 1476
(123X12), the following operations of the
adding mechanism are necessary: In the
group of keys B, each of which bears a
numeral, preferably in a color different
from the numerals on the keys of group A,
and being represented by dotted lines and
running from “1” to “9” including the
“(” character, as in the case of the keys of
group A, the “1” key will be struck and the
operating handle %ulled twice, then the
«9% key in group B is struck and the op-
erating handle pulled twice. This places
the product in the rear totalizer and this
may be printed as an extension by adjust-
ing the carriage laterally, préssing the “p»
key and operating the handle, the “ P ? key
being released :at the end- of the forward
stroke of ' the handle to' clear the rear
totalizer for snother:operation. When the
«P? key is - pressed:the product will be
registered in the forward totalizer in’ op-
erative relation to the rack bars at the time
of printing said product. The carriage is
now adjusted to aline ‘the printing type of
the adding mechanism- with the first column,
when the number 456" is set up on the
keys in group A, the “R” ke depressed,
and the handle pulled once. This number
%456 now appears in the multiplying de-
vices and 'is also registered in the forward
totalizer in operative relation to the rack
bars in this position of the carriage. The
multiplier “54” may be written in by the
use of the numeral keys of the typewriting
mechanism when the carriage is adjustec
laterally to place the-printing type of the
adding mechanism in:line with the ¢ prod-
uect” column. -The “5” Key in group B is 105
now depressed and the handle pulled twice,

after which the “4” key is depressed and

the handle pulled twice. This next pull of

the handle in the operation of printm% the
product places -the product in the front 110
totalizer. When the “P” key is depressed

to print the product in the column at the

right, the carriage must be shifted accord-

ingly, which places the totalizer wheels

identified with said right-hand column in 115
operative relation to the rack bars so that

the product is added to the one previously

registered in the forward totalizer. The

rear totalizer is of course cleared for the

next operation, which, when performed as 120
above indicated, completes the example and

by properly positioning the carriage the

sum of numbers registered in the first col-

umn may be printed as a total by pressing

the “ T” key and pulling the handle, and 125
by re-positioning the carriage, the sum of

the products in the forward totalizer may be

printed by pressing the © T ” key and pull-

ing the handle. If it is desired that these

totals shall remain in the front totalizers, 13¢
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the “T” key is held down until the handle
returns home. If it is desired to clear the
forward totalizers the “T ” key is released

“when the handle reaches the forward limit

of its movement.

(4) Lineal addition and multiplication.—
This example may be performed by strik-
ing the numbers on keys A as in the case of
lineal addition heretofore described, and
when the total is obtained in front of the
forward totalizer, by pressing the “E” key
and pulling the handle this total will be
printed and set up in the multiplying de-
vices. Or the example may be performed,
so far as the lineal addition of the numbers
275 79 834 135 is concerned, by setting these
numbers up on the keys in the group A,
pressing the “D” key and adding them to-
gether 1n the rear totalizer, the carriage be-
ing spaced laterally so that the total
“1323” may be printed by pressing the “P”
key. This clearsthe rear totalizer and places
the total in one of the forward totalizers.
To multiply this total by “8%” the- frac-
tion must be reduced to a decimal so that
the number will appear as “8.75”. When
the number is in the forward totalizer the
same can be set up in the multiplying de-
vices by pressing the “E” key and pulling
the handle. This clears the forward total-
izer. The process of multiplication is the
same as that heretofore described, to wit, the
“8” key (being the highest order in the mul-
tiplier) 1s pressed in the group B and the
handle pulled twice, after which the “7” and
“5” keys in group B are pressed and the
handle pulled twice after each key is op-
erated respectively. This places the product
in the rear register and by pressing the “I”
kev and pulling the handle once the prod-
et “11756.27 will be printed. Deducting 5%
from this number may, as is well known, be
done by multiplying the number by “.05” and
subtracting the product from the multipli-
cand; or the more direct method would be
to multiply the multiplicand by “.95”, equal-
ing 95%. This latter method is practised
in the machine, and to set up the number in
the multiplying devices from the forward
totalizer the key “E” is pressed and the
handle pulled, after which the “9” key of
group B is pressed, the handle pulled twice,
atdd the “5” key in group B pressed and the
handle pulled twice. The decimating key is
now operated twice. when the “P” key can
be pressed and the product in the rear total-
izer can be printed. .

(7) Semple tar list—This example is sub-
stantially the same as the third, “Addition
and extending”. Of course, the words at
the top of each column are printed in by the
tvpewriting mechanism as well as the dis-
trit numbers and rate.

(6) Seample invoice—~-This example is
similar to the “Sample tax list” and illus-

+
’

.adding to the

.of commission. For instance, there is

‘in the example.

7

trates the utility of the machine in writing
invoices where the number of pieces are to
be multiplied by the price per piece, the
product printed in the column at the right,
which column may be totalized as before
described. This sample invoice shows that
it is also possible where a number of arti-
cles of different yardage or weights, but at
the same price per yard or pound, are to be
listed, the yardage or weights can be first
ascertained by totalizing them in the first
column, then by pressing the “T” key print
the total thereof and place said total in the
rear totalizer to be multiplied by the price
per yard or pound, as the case may be.

(7) Sample rent list.—This is similar to
the invoice except for the statement of dis-
counts in the nature of commissions at the
bottom, which are ascertained by multiply-
ing the amount collected or a portion there-
of by the rate or rates of commission and
product the products deter-
mined.- by multiplying the sum by the rate

1 [ovs
s
commission charged on $50.00. This is per-
formed by setting up the amount on the
keys in group A, pressing the “R” key. and
placing that number in the multiplying de-

-vices.” Then, by pressing the “1” key in the

group B and pulling the handle twice, the
product is introduced in the rear totalizer.
By pressing. the decimating key twice, and
then pressing the “P” key the product is

_printed and introduced into the forward

totalizer.

The second charge of 3% commission on
$50.00 is performed in the same way. ‘

To obtain the sum of the check for bal-
ance, “$50.00” is introduced into the multi-
plying devices, setting up that sum in the
multiplying devices through the keys of
group A, and pregsing the “R” key, after
which it is multiplied by “99”. The sec-
ond item of “$50.00” is similarly multiplied
by “97”. Devices are provided on the ma-
chine for preventing the printing, or a rec-
ord being made, of calculations such as
these, and consequently they do not appear
In order, however, to illus-
trate what is meant by the above, the follow-
ing may be referred to:

50.00.01= .50
30.00X.03= 1.50
50.00<.99=49.50
50.00X.97=48.50

100.00
(8) Sample freight bill—This example
is performed on the machine in the follow-
ing manner: The articles are written in
with the typewriter such, for instance, as
“100 bbls. of apples.” The weights

“19600” are struck on the keys in group A
and by pressing the “R” key in this num-
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Der © 196007 is printed, when the handle is
pulled. and also set up in the multiplying
devices. The rate “.197 is printed by the
typewriting keys after properly spacing the

carriage. The product of the weight mul-
tipied Dby the rate appearing 1in the

& A mount” column is produced in the usual
manner, viz., by striking each rate number,
commencing with the highest order, on the
keys in group B and pulling the handle for
ench number. The decimating key marked
“Dee.” in the key-board of the typewriter
will now be pressed twice so as to reduce
the number to hundredths, making the
proper charge at per hundred rate. The
“«P» key is now pressed and held down
whiie the stroke is made with the handle,
which prints the product in the “ Amount”
column. said product being retained in the
rear totalizer and added in the middle set
of forward totalizers. In order to print
the back charges, the same are struck on the
keys in group A, after which the “ D7 key
is depressed and held down while the‘handle
is making a full stroke. This adds the back
charges to the product in the rear totalizer
in addition to printing the amount of the
back charges in its proper column. The
platen is now spaced, the “P” key s
pressed and the haundle pulled in order to
print the sum of the product “37.247
(196003¢.19 per 100 lbs.) ‘and the back
charges ¥12.85,” to wit, “49.59 " a3 appears
in the “Total” column. This amount
¢40 557 is added in the forward totalizers
which ave properly positioned by the type-
writer carriage and is thus registered to be
added to items made up of corresponding
charges in order to produce the total of the
products plus back charges. ,

Tn the last item of the example. where
no back chiarges are indicated, the operation
of introifucing the back charges into the
rear totalizer by pressing the D7 key at
the time of printing said back charges s,
of course, omitted, and the typewriter car-
riage is properly spaced in order to print
the total of the product in the “ Total” col-
nmu and register the same in the forward
totalizer to produce the total of this col-
umn. The totals in the “ Weight” column.
the ¢ Amonnt? column, and the “Total”
colimn which have been separately total-
izad in the forward totalizers in the usnal
manner are obtained by pressing the R A
kev when the typewriter carriage is prop-
erlv positioned, and pulling the handle. Of
course. it will be understood that the tabu-
lating stops are properly set on the type-
writer cavriage to position the carriage for
these various columns.

(9) Squaring end cubing a number—To
semare a munber it is obvious that the num-

hor is multiplied by itself once. and this cop

-ond multiplication and the

1,336,004

be done by setting up the number on the
keys in group A and pressing the “R” kev

so as to place said number in the multiply-.

ing Jevices, after which the munber is mul-
tiplied by itself and the product obtained.

o cube a number, the number is set up 7

on the kevs in group A, the “R” key pressed
and the handle pulled, after which the
groups of totalizers are shifted so as to
bring a new set of totalizer wheels into
operation with the rack bars; otherwise, the
number to be cubed would be in the for-
ward totalizer and make the answer to the
problem wrong. Another way of doing this
without necessitating the shift of the for-
ward totalizer would be to set up the num-

Ter to be multiplied in the forward total-

izer, depressing the “E” key and pulling
the handle, which would take said number
out of the forward totalizer and set it up
in the multiplying devices. Tle number to
e cubed is now multiplied by itself and
the “P” key pressed and the handle pulled,
which clears the rear totalizer and places
the product in the forward totalizer. The
“E» ey is now pressed, which transfers
the product of the number multiplied by
itself from the forward totalizer to the
multiplying devices, leaving the forward
totalizer clear. The multiplying keys in
group B may now be operated for the scc-
product, which
is the cube of the number, registered in the
rear totalizer. This product can be printed
by pressing the “P” key and placed in the
forward totalizer, the rear totalizer being
cleared at the end of the operation.

If it is desired to carry the number to a
higher power, the “E” key may be operated
to transfer the number from the forward
totalizer to the multiplying devices, where-
by the repetition of this operation will per-

‘mit the multiplication of the number by

jtself an indefinite number of times.

(70) Sample discount sheet.—This ex-
ample is performed in the following man-
ner: The price per article is set up on the
keys in group A and the “R” key pressed
and the handle pulled, after which the total-
izer -wheels are shifted to locate a clear set
of totalizer wheels in operative relation to
the rack bars. This number is multiplied
by the first discount, to wit, 100 less the
percentage of discount, in this instance the
discount is 80%, and therefore the price
would be multiplied by 1009 less 80%
equals 20%. and the resultant product
would be 2.7, To obtain the product it is
obvious that the decimating key must be
operated twice before the handle is pulled
in order to properly position the decimal
point. This product is obtained by press-
ing the “P” key and pulling the handle,
which places the product in the forward
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totalizer, after which the “E” key is pressed

to set up the product in the multiplying

devices and clear the forward totalizer.
The second discount is now computed, to

wit, 100 less 7% equals 983% by which the

number set up in the multiplying devices
is multiplied. The product obtained from
this operation is treated in the same man-
ner as the product first obtained, and when
set up in the multiplying devices is multi-
plied by the result of 100 less the amount
of the third discount, to wit, 98%.

In the second example of the discount
list the fourth discount is obtained in the
manner above described.

Instead of using the “R” key in originally
setting up the price of an article to be dis-
counted, the price of the article can be in-
troduced into the forward totalizer in the
usual manner without operating the “R”
key, after which, by pressing the “E” key
and pulling the handle, the example will
be set up in the multiplying devices and the
forward totalizer cleared. The multiplica-
tion can now be performed as before.

(11) Complementary subtraction. — In
the example of complementary subtraction
given, the amounts deposited are set down
opposite the respective dates of deposit, and
the amounts checked out are set down oppo-
site the respective dates when the checks
were presented for payment. It will of
course be understood that the example given
is merely illustrative, as in arithmetical
computations there are many instances
where subtraction can be performed, such,
for instance, as deducting discounts or com-
missions, ete. So far as the totalizers of the
machine are concerned, in the example given,
the sum total of deposits amounting to $123
will be treated as a sirrgle number, and the
sum total of the amount checked out, to wit,
$85, will also be treated as a single number,
as these numbers stand as such in the total-
izers.

The simplest way to perform the opera-
tion of complementary subtraction is to set
up the deposits in one of the forward total-
izers and the amounts checked out on an-
other one of the forward totalizers; as, for
instance. the totalizer at the left would ex-
hibit $123 and the middle totalizer $85. The
former in this instance may be designated
as the minuend totalizer and the latter the
subtrahend totalizer.

To obtain the complement of the subtra-
hend, a series of nines is set up in the rear
totalizer. The following is illustrative of
the relation of the totalizers under these
conditions:

9999
0123 0085

The P and T keys are now simultancously
depressed and the handle pulled forward,

=]

causing the racks to engage the rear or third

totalizer and the subtrahend totalizer, and-

on their forward movement the racks would
be arrested when the reverse rotation of the
active wheels of the subtrahend totalizer
reached zero, causing said subtrahend total-
izer to stand cleared and the rear totalizer
to exhibit the difference between its wheels
set at the “9” position and the movement
of the racks:

The rear or third totalizer now contains
the complement of the number 85 formerly
set up in the subtrahend totalizer, or a series
of 9 and 14, 14 being the complement of
85. The following illustrates the condition
of the totalizers when standing thus:

9914
0123 0000

The forward totalizers are now shifted
so as to place the minuend register into
operative relation to the racks as per the
following illustration:

9914
0123 0000
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The D and T keys are now depressed and .-

the handle pulled, which causes the racks to
engage both the rear or third totalizer and
the minuend totalizer, which results in the
addition of the complement of the subtra-
hend to the minuend, so that the totalizers
now stand as follows:

0000
0037 0000
1

0038

It will be seen from the above illustration
that the number 37 standing on the minuend
register is not the correct remainder, and it
is therefore necessary to add 1 when obtain-
ing the remainder in the manner above given
for the purpose of getting a correct an-
swer. The 1 may be added either at the end
of the operation or before beginning the sub-
tracting operation. The purpose of adding
the 1 is to compensate for the elimination of
the nines. In additive registers where the
carrying mechanism which operates when
the wheels are moving in an adding direc-
tion, it is necessary in obtaining the comple-
ment of a number to set up wheels of a
certain register at “9,” which is one less than
the tenth or zero position of the wheels.
The “1” must therefore be added to move
the wheels to their zero or normal position
before the correct remainder can be ob-
tained. As stated before, this “1” may be
added in the minuend register before the
operation of subtraction begins, or it may be
added to the remainder after the subtracting
operations have been practically completed.

Another method of complemantary sub-
traction may also be performed on my im-
proved machine, and in this second method
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which I am about to describe, it is unneces-
sary to add the 1 to the minuend register or
to the remainder to compensate for the ninth
(instead of the zero) position of the wheels
in the rear or third totalizer. To perform
this second method of subtraction, the num-
ber 123 is set up in the minuend register,
and the number 85 is set up in the subtra-
hend register, both being forward totalizers
as before. The complement of the minuend
may now be obtained by setting up a series
of nines in the rear or third totalizer, the
registers bearing the following relations to
each other:
9999

0123 0085

By depressing the P and T keys and pull-
ing the handle, the rear totalizer will con-
tain the complement of the number for-
merly set up in the minuend register or a
geries of nines and the numbers 876, which
numbers 876 are the complements of the
number 123, the minuend register standing
clear at the end of the operation as illus-
trated in the following:

9876
0000 0085

The forward totalizer is now shifted so
as to place the subtrahend register in opera-
tive relation to the racks, as shown in the
following illustration:

9876
0000 0085

The D and T keys are now depressed so
as to add the complement of the minuend
to the subtrahend in the rear totalizer, which
shows a series of nines followed by the sum
of the subtrahend and the complement of the
minuend, or 85 plus 876 equals 961. The
subtrahend register stands clear at the end
of this operation as illustrated in the fol-
lowing:

9961
0000 0000

To obtain the remainder it is now only
necessary to determine the complement of
the number set up in the rear totalizer,
which, as before stated, consists of a series
of nines followed by the numbers 61. A
series of nines is now set up on what was the
subtrahend register, as illustrated in the fol-
lowing:

9961
0000 9999

The P and T keys are now depressed and
the handle pulled, which causes the former
subtrahend register to exhibit the comple-
ment of the sum of the subtrahend and the
complement of the minuend, or 38, which is
the difference or remainder after subtracting
85 from 123. This 38 can be printed by
pressing the P key and again pulling the
handle.

1,336,004

Repeating a number—To repeat a nuii:
ber, that is, set up a number on the key
board and add the number set up a number
of times in the totalizer, without operating
the keys of the key board each time the
number is introduced into the totalizer, two
methods may be employed. In the first, the
example to be repeated in the totalizer is
set up on the keys in group A, after which
the platen is turned back so that no record
will be made of this number. The “D” key
is now pressed down so as to introduce the
number into the rear totalizer. The platen
is lowered to normal position and the “P”
ley is held down while the handle is pulled
ag many times as the number is_to be re-
peated in the forward totalizer. By releas-
ing the “P” key and depressing the “T”
key the total of the number repeated in the
forward totalizer may be obtained.

Another method is to introduce the ex-
ample in the ordinary way in the forward
totalizer, lifting the platen so that the type
will not print in such an operation; then by
holding the “D” key down the item may be
repeated and recorded a number of times
and accumulated in the rear totalizer. When
the required number of items have been re-
peated and printed the “D” key is released.
To obtain a total of the items accumulated
in the rear totalizer, the “P” key is operated
and the handle pulled.

It may be well to state here, in the opera-
tion of the machine wherever a “0” occurs
in a number being introduced into the ma-
chine through either of the groups of keys
A or B, the “0” key has to be struck the
same a8 the numeral keys; further, when
a key in group B is struck in the operation
of multiplication, the handle must be pulled
twice except when the “0” key is struck,
when the handle need be pulled but once,
which moves the rear totalizer one step to
the left and is equal in effect to multiply-
ing the number thereon by “10.” For all
other operations of the adding mechanism
the operating handle is pulled once. The
carrying device for the forward and rear
totalizers are so constructed that at the end
of the rearward movement of the handle the
totalizer wheels stand fully carried. It may
also be well to state that means are provided
in the machine for stepping the rear total-
izer to the right for the purpose of decimat-
ing a product and also for eliminating un-
necessary decimals. This means is under
the control of a key which, for the sake of
distinction, may be called a “decimating”

key.

%n the operation of multiplication, the
number of highest order is first struck and
successively the numbers in each succeeding
lower order are struck and the handle pulled
twice, except for the “0.” This advances
the rear register one step to the left for each
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order, and when the product is printed the
rear register is restored to normal position,
in readiness for another multiplying opera-
tion. Means are provided which are oper-
able by the carriage of the typewriter to
automatically restore the rear register to
normal position after the printing of a prod-
uct. For convenience of reference the sev-
eral groups of keys have been included in
brackets in Fig. 2 of the drawings, group
A being the keys used in the ordinary ad-
ditive operations of the machine; group B
including the keys used in connection with
the multiplying operations of the machine;
group C including the keys of the typewrit-
ing mechanism containing the characters
usual in a key-board of this kind ; and group
D including the tabulating keys, four in
number. In the t;fﬁewriting key-board is-a
key marked “Dec.” which is the decimating
key, and opposite the group A are keys
marked “R’ ? “D’” “E’” “T’” an(l “1)” hel'e-
tofore referred to, the letters on thege keys
being abbreviations of:

“R”=Recording.
“D7”=Decimal.
“E’=Extending.
“T”=Total.
“P”=Product.

In the following description, for the sake
of convenience, I shall employ appropriate
headings in connection with the various
parts of the machine:

Typewriting mechanism—The typewrit-
ing mechanism consists of the wsial keys
and key-board whose keys arve comprehend-
ed within the group C, to which kevs are
connected the usual key bars 1. 2 g the
spacing key of the keys and typewriting
mechanism which, with the bars 1, operates
a spacing bar 3; see Fig. 8, connected to the
escapement mechanism of the typewriter
carriage. The typewriter carringe consists
of a frame 4 mounted in suitable tracks,
preferably hall bearing, and supports a cqx-
riage 5. This carriage, as shown in Figs. 0
to 17, is provided with an eseapement rack
6 with which cotperate escapement pawls 7
connected to a rod 8, which rod is i turn
connected to the escapement raclkk 6. When-
ever the rod 8 is vibrated the carriage and
its connected parts move to the left the dis-
tance of one letter space, the impelling
power being a spring-actuated cable 9 shown
n Fig. 11 as is well understood.

10 indicates a hand lever carrying a pawl
11 codperating with a ratchet 12 on the end
of the platen, whereby when said hand le-
ver is depressed the platen is eaused to ro-
tate a part of a revolution to effect a line-
spacing movement. 13 indicates a swing-
ing plate mounted in the carriage adjacent
the escapement pawls whereby when said
plate is swung rearwardly the escapement

14

pawls are thrown out of operative position
s0 as to permit the carriage to respond to
the action of its motor spring and move
freely toward the left until arrested by some
means. This plate 13 may be operated man-
ually by a lever 14, see Fig. 16, or it may be
operated by the tabulating keys D of the
typewriting machine.

T'abulating keys—Referring to Figs. 18
and 19, it will be observed that the tabulat-
ing keys D are mounted on levers 15 whose
rear ends, as'shown in Fig. 3, are connected
to bars 16, the upper ends of said bars 16
being provided with a shoulder which is lo-
cated under the swinging plate 18. 17 in-
dicates adjustable stops pivotally mounted
on a bar 18 arranged on the carriage, said
stops in normal position being re-eived at
their lower ends in notches in the front edge
of the escapement rack 6, their upper edges
fitting in notches in a scale bar 19 mounted
on the carriage of the typewriter. 20 indi-
cates a notch in the forward edge of the stop
17, which notch, when the stop is swung on
its pivot bar 18, registers with the scale bar
19 and permits the stop to be moved longi-
tudinally so as to be positioned according to
the will of the operator. There are prefer-
ably three of these adjustable stops on the
carriage so that the operator is thus enabled
to regulate the widths of the column spaces.

In operation, the typewriter carriage may
be moved to its extreme position at the right
and the typewriter keys are operated, as, for
instance, in writing in the date. If it is de-
sired to position the carriage for the first
colomn of figures to be printed, one of the
talulating keys D is depressed which swings
the bar 13 rearwardly, releasing the escape-
ment pawls, and at the same time placing
the upper end of bar 16 in the path of the
lower end of stop 17 whereby the carriage is
arrested. Upon releasing the tabulating
key, bar 13 is permitted to swing forwardly
g0 as to enable the escapement pawls to
again enter into codperative relation with
the escapement rack 6. After a number is
printed in the column according to the posi-
tion of the stop, the operation of a tabulat-
ing key will again position the carriage for
the next adjacent column, at the right, bar
16 in this instance cobperating with the sec-
ond stop 17, and so on.

Operating the escapement by adding
keys—The bars ¢ which are .connected to
the keys of group A preferably converge
and are mounted on a common pivet 21, said
bars extending rearwardly beyond said
pivot for purposes hereinafter to le de-
seribed. Referring to Fig. 110, it will bhe
seen that the ends of these bars extend un-
der a plate 22 pivotally mounted in the
free end of a voke frame 23 pivoted on the
rod 24. This voke frame has n forwand
extension 25 which rests on top of the spac-
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ing bar 3 of the typewriter, see Fig. 3. In
this manner if the carriage 1s positioned for
any particular column, the operation of keys
in group A will depress the bar 3 and actu-
ate the escapement mechanism of the type-
writer carriage; thus the typewriter car-
riage will be moved laterally, step by step, a
number of spaces equal to the number of
figures to be added in that column. The op-
eration of the carriage escapement from the
keys in group A is particularly useful in
lineal addition as there it is only neecssary
to strike the space key once after the print-
ing of each number.

Locking the carriage against lateral move-
ment.—In certain operations of the machine,
as, for instance, printing vertical columns,
it is necessary to lock the carriage against
lateral movement in order that the figures
of each denomination shall appear one un-
der the other. The stops 17 are useful in
this operation, as said stops may be adjusted
to proper positions, after which one of the
tabulating keys in group D may be de-
pressed and locked down, in which event the
upper end of bar 16 serves as a permanent
stop for the carriage. Referring to Figs.
938 and 24, it will be seen that a shouldered
post 26 is arranged by the side of one of the
tabulating key bars 15 so that when said bar
is depressed it may be moved laterally un-
der the shoulder of the post, and thus the
tabulating key will be held depressed and
the bar 16 held elevated. It is only neces-
sary to move the tabulating key laterally to
release it in order to free the carriage and
permit its lateral step-by-step movement.
It is obvious that the bar 16 connected to
the tabulating key adjacent the post 26 may
codperate with any one or all of the stops 17.

ine-spacing.—In the ordinary use of
the typewriting mechanism it is obvious that
when a line is written the platen must be
rotated for line-spacing which is accom-
plished by the operation of the lever 10

" heretofore described. In the operation of
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the adding mechanism, as, for instance, in
printing a column of numbers to be added
together, it is obvious that the line-spacing
mechanism must be automatically operated
in order to avoid the necessity of manual
operation after the printing of each item.
The automatic operation of the line-spacing
mechanism is accomplished by means under
control of the handle which operates the
adding devices.

Referring now to Fig. 11, it will be seen
that a rigid bracket 27 is secured to the
frame of the typewriting machine, to which
bracket is pivoted a lever 28. The end of this
Jever is connected to a bar 29 which, as shown
in Fig. 8, is connected at its lower end to a
rock arm 165 mounted on a rock shaft identi-
fied with the printing mechanism, which rock
shaft is operated whenever the actuating han-

1,336,904

dle for the adding machine is operated, except
when the printing mechanism is disabled 1n
the operation of obtaining the tens and units
partial products, hereinafter described, in
which operation (of obtaining the tens and
units partial products) both the printing
mechanism and the line spacing mechanism
are disabled. By this means whenever the
printing mechanism is operated the bar 29
and its connected lever 28 are operated.
Lever 28 carries two pins 31 arranged above
and below the bar 82, which bar is mounted
in rock arins 33 pivoted on the rod 18. One
of the rock arms 38 is extended forwardly
and carries an operating pawl 34 which co-
operates with the ratchet wheel 12 of the
platen. By this construction it will be ob-
served that the typewriter carriage with its
bar 32 may be moved laterally, and in its
different laterally adjusted positions the bar
32 maintains operative relation with re-
spect to the pins 31; thus line-spacing of
the platen from the printing mechanism of
the adding machine may be effected in all
the positions of the carriage.

In operations involving lineal addition,
it will be obvious that the line-spacing
mechanism operated by the handle must be
rendered inoperative; otherwise the platen
would have to be re-set by hand after each
pull of the handle. This is done by ex-
tending the upper end of bar 29 through a
sliding bracket 29* mounted on the frame
of the typewriter and providing the upper
end of said bar with a handle 29°, which
handle may be grasped by the operator and
the bar 29 shifted forwardly where it is held
by friction so as to be out of engagement
with the lever 28. Thus, when the handle is
pulled the bar 29 will be idly vibrated and
the lever 28 will not be operated.

Tilting the typewriter carriage.—As it is
desired at times to tilt the platen in order to
observe the impressions on the paper, I pro-
vide means for accomplishing this without
disturbing the position of the pawl 34. .

Referring to Fig. 18, it will be noted that
the links 35 swing from the main frame of
the typewriter carriage and support at their
lower ends the supplemental frame 5, in
which latter frame is journaled the platen.
'This frame 5 carries a lever 37 provided
with a forwardly extending handle where-
by, when said handle is lifted, the frame
5 is first moved forwardly so as to dis-
engage the platen-ratchet from the pawl
34 (the links 35 permitting such forward
motion), after which the upward pull on
the handle extension of lever 87 swings the
frame 5 and its carried platen about the
axis of the rod 38 on which the links 35
are mounted.

Controlling the position of the forward
totalizers from the typewriter carriage.—
Referring to Fig. 12, it will be seen that the
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main frame of the typewriter carriage car-
ries a scale bar 39, the rear edge of which
is notched. On this scale bar are one or
more adjustable blocks 40, the details of
construction of which are best illustrated in
Figs. 20 and 21. The lower face of block 40
is provided with a way to receive the scale
bar 39. 41 indicates a pin mounted in the
block 40, suid pin being provided with a
striking point 42 at its rear end and also
with a tooth 43 which is designed to fit in
the notches of the bar 39. A spring 44 bears
against a projection on pin 41 and tends to
hold the tooth 43 in its notch. By pressing
the pin 41 rearwardly the teeth 43 may be
disengaged from the notch and the block
adjusted along the bar 39. Releasing the
pin causes the tooth 43 to enter a notch and
lock the block in its adjusted position.
There are two of these blocks 40, as shown
in Fig. 2, and the projections 42 carried
thereby are designed to coGperate with a
tappet 45 mounted on a sliding bar 46. This
bar is connected at its rear end to an escape-
ment lever 47, which escapement lever, when
vibrated, permits the forward totalizers to
move from right to left. In order to bet-
ter understand this construction reference
should be had to Fig. 56, wherein it will he
seen that the shaft 48 on which the forward
totalizers are mounted finds bearings in two
frame plates 49 pivoted at their rear ends
on a shaft 50.

51 indicates a lever which may be pivoted
to the end of shaft 50, the free end of said
lever beingr connected to the end of shaft 48.
A spring 52 tends to draw the lever 51
toward the left looking from the front of
the machine (or toward thé right, as shown
in Tlig. 56, looking from the rear of the ma-
chine), and consequently whenever the lever
47 is vibrated its escapement teeth 47* will
coisparate with projections 48 on rod 48 and
permit said rod and its carried totalizer
wheels to move under the action of spring
52, Thus, if the typewriter carriage is mov-
ine toward the left and one of the projec-
ticus 42 should strike the inclined face of
the tappet 45, the bar 46 would be forced
rearwardly, throwing the front tooth 47* in
the path of the pin 48 on shaft 48, the re-
lease of the tappet causing the escapement
lever 47 to move forwardly under the impel-
line action of a spring 47" connected there-
with, so as to cause the rear tooth 47* to be
located in the path of the next projection
482 on the rear side of shaft 48. In this po-
gition of shaft 48 the left group of totalizer
wheels will be displaced with respect to
their actuators and the middle group of
totslizer wheels will be placed in position
with respect to said actuating devices. If,
now, the next block 40, in the continued
step-hy-step movement of the typewriter
carriage to the left, should have its projec-
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tion 42 strike the inclined face of the tap-
pet 45, the escapement bar 47 would again
be vibrated so as to permit spring 52 to
move the middle group of totalizer wheels
out of position with respect to the actuators
and place the right-hand group of totalizer
wheels in position with respect to said ae-
tuating devices, Thus by means of the
blocks 40 and their carried parts it will be
obvious that the bar 47 may be vibrated in
different positions of the typewriter car-
riage, depending upon the adjusted position
of the blocks 40.

As it is necessary to restore the groups of
totalizer wheels to their initial position
when the typ8writer carriage is restored,
means are provided for accomplishing this,
which means consist of a block 53 similar,
so far as its adjustable feature is concerned,
to the blocks 40 except that the block 53 is
not provided with a projecting tooth 42.
Block 53, however, is provided with a down-
ward extension, see Fig. 1, which downward
extension codperates with the end of a rod
54 mounted in snitable guides 55 secured to
the top frame plate of the typewriting ma-
chine. This rod 54 is connected at its end
to the shaft 48 and consequently when the
typewriter carriage is moved from left to
right the downward extension on block 53
éngages the rod 54 and moves the totalizers
to their position at the right.

As the typewriter carriage travels from
richt to left the blocks 40 will coiperate
with the tappet and proverly position the
left-hand, middle or right-hand group of
totalizer wheels in operative relation to their
actuating devices. If it is desired not to
position the forward groups of totalizers

“upon the movement of the typewriter car-

riage it is obvious that both hlocks 40 could
be moved to the extreme left-hand end of
the scale bar 89, so that they would not co-
operate with the tappet 45 in the movement
of the typewriter carriage.

In the further description of the machine
T will not distineuish between the groups of
forward totalizer wheels as it is immaterial
in the operation of the addine machine which
particular group might be in operative po-
sition with respect to the actuating devices.

As before stated. the keys in group A con-
stitute what might be termed the adding
kevs, and these keys are mounted unon the
ends of key bars ¢ which are pivoted at 21.
The rear ends of these key bars are pref-
erably deflected as shown in Fig. 5, and ter-
minate respectivelv under the lower ends of
vertical bars 56. Bars 56 are euided in their
vertical movement bv suitable guide plates
and terminate at their upper ends beneath
setting-up devices in a transversely movable

"earringe.

Setting-up devices—The details of this
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where it will be observed the carriage con-
sists of a frame 57 provided with vollers
mounted in tracks 58. These tracks are piv-
oted at one end to the framing of the ma-
chine, see Fig. 33, the opposite end of said
track frame being supported upon a post
59 extending from one of the cross bars of
the framing.

60 indicates a spring drum arranged ot the
free end of the track frame and over which
passes » cable 61, said cable being connected
to the transversely movable carriage, as
shown in Figs. 33 and 37. This spring drum
constantly exerts an energy tending to move
the setting-up carriage towagd the left. The
arrangement of the digit keys and their
key bars is such that the rearmost vertical
bar 56 is identified with the zero digit, the
next bar with the “1” digit, etc., the forward
bar being identified with the “9” digit key.

The setting-up devices in frame 57 con-
sist of a series of pins 62, each of which is
provided with recessed portions 68 and 64
forming shoulders. The upper ends of the
pins are also provided with inclined faces
65 which cobperate with a top flange 66
of the channel-shaped pin housing of the
carriage. Springs 67 are connected to pairs
of pins 62 so as to force the same laterally
in opposite directions and hold them in
proper position in the top and bottom parts
66 of the pin housing.

A series of pins constitutes setting-up de-
vi~es for each denomination up to the ¢a-
pacity of the machine and is desioncd in the
movement of the carriage to successively
aline with the bars 56. For instance, if it
were designed to introduce an item 123, the
corresponding keys in group A would be
successively struck, which would cause the
bars 56 identified therewith to successively
cotiperate with the series of pins 62 com-
mencing with the second or “1” pin in the
left-hand series, then with the third or “2”
pin in the next series, and the fourth or “8”
pin in the next adjacent series. Means ure
provided for stepping the carriage from
right to left, said means being actuated upon
the depression of each key, and these will
be referred to later.

After the pins have been raised so that
their upper ends project abeve the top plate
66, it is obvious that said pins must be re-
stored before another example can be in-
troduced into the machine. The restora-
tion of the pins 62 is a~complished by means
of a restoring bar 68 which is mounted on
track frame 58. This restoring bar is pro-
vided with cam faces forming substantially
entering points 69 whose function is to force
the pins 62 laterally so as to disengage the
upnper shoulder of recess 64 from the part
66. Then, as the rarriage moves toward the
right the upper end of the pin engages an
inclined face 70 on the lower side of the
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restoring bar 68, which face 70 forces the
pin 62 down to its home position or untii
the cam face 65 engages with the side edge
of its opening, which cam face 65 on the pin
will restore 1t home. This extra movement
resulting from cam face 65 is necessary in
order that the pins 62 may be depressed so as
to clear the restoring bar 68. By this con-
struction it will be noted that when any
of the ping 62 arc raised said pins will be
locked in their raised position and remain
so locked until the carriage is moved to-
ward the right, in which event the restoring
Lar 68 will depress all of the elevated pins.
These pins 62 constitute the setting-up de-
vices and are located between the key-board
and the stops which dirvectly control the
movement of the adding machine parts.

To set up an item in the setting-up devices
it is only necessary, therefore, to strike the
keys in succession beginning with the high-
est denomination, when the pins 62 corre-
sponding to the example introduced on the
key-board, will be elevated and locked in
their elevated position.

Preventing wmovement of the idle rack
bars —As shown in Figs. 33 and 34, the
traveling carriage normally orcupies a po-
sition at the right, and the series of setting-
up pins at the extreme left-hand side of the
carriage lie under the series of stops at the
extreme right-hand side of the stop field,
which latter series of pins 93 are identified
with the decimal rack bar. In this manner,
if o key in group A is struck and the “D”
(decimal) key is operated simmltaneously
therewith, the traveling carriage will not
be moved and, when the handle is pulled
the setting-up pin will lift the stop pin
identified with the decimal rack bar. This
decimal rack bar is so-called be-~ause each
of the printing type carried thereby is pro-

_vided with a decimal point in front thereof.

57* indicates a stop-pin-lifting projection
whi-h is serured to the traveling earriage
57 and which normally les under all of the
zero stop pins from and including the unit
denomination up to the highest denomina-
tion in the machine. The purpose of this
stop-lifting device is to raise all of the zero
stop pins to the left of the highest series
containing an actuated pin, whereby all of
the rack bars of higher denominations are
prevented from movement, and only those
which are to be active are permitted fo move
forward to positions determined bv the ele-
vated stop pins of a hicher order than zero.

By referring to Figs. 39 and 40, it will
be seen that the restoring bar 68 is provided
with a groove in its under fare alining with
the stop-pin-elevating bar 57* whereby said
lifting device may pass under said bar 68.
Means hereinafter described other than the
liftine device 572 are provided for prevent-
ing the forward movement of the decimal
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rack bar, said means, however, being oper-
ated to release said bar when said bar is to
be brought into action.

The escapement.~—Referring to Figs., 34
and 107, it will be seen that the operation
of any of the keys in group A will rock the
shatt 24 heretofore described. On this shaft
24 is mounted an escapement arm 71 which
carries a fixed plate 72 occupying a position
normally under the teeth of the toothed es-
capement segment 73. A pawl 74 is car-
ried by arm 71 and normally engages the
teeth of the segment 73. A spring 75 tends
to force the pawl 74 to one side, the dis-
tance of one tooth, so that when the arm 71
is elevated the fixed plate 72 enters a space
between two teeth, and the pawl T4 is re-
leased. When the arm 71 is depressed the
pawl 74 enters the next adjacent space and
permits the escapement segiment, when the
plate 72 is disengaged therefrom, to move
the distance of one tooth. Thus the vibra-
tion of armi 71 enables the escapement seg-
ment 73 to rotate step by step. This seg-
ment 73 is fixed to a vertical shaft 76, which
shaft carries at its upper end a segmental
gear 77 meshing with a rack 78 on the trav-
eling carriage 57. In view of the fact that
the spring drum 60 is constantly exerting an
energy to pull the setting-up carriage to-
ward the left, it will be obvious that when-
ever a key in group A is depressed the travel-
ing carriage will be held stationary by the
fixed escapement plate 72, while the setting-
1p pin is being raised, and after the pin has
been raised and when the key is released the
depression of the arm 71 will permit the
traveling carriage to move one step toward
the left.

Transferring from the sctting-up pins to
the stops~T9 indicates an operating handle
mounted on the frame of the machine and
connected by a link 80 through a spring
transmission to be hereinafter described, to
a rock shaft 81. On this rock shaft 81 is
motnted a cam 82, see Figs. 84 and 68, which
cany, at its forward edge, carries a pin 83.
In the path of this pin 83 is a detent 84 ar-
ranged on the end of a rock arm 85 pinned
to a rock shaft 86, Shaft 86 carries a rock

arm 87 on the end of which is connected a
rod 89, the upper end of said rod terminat-

ing under the free end of the frame 58, see

Tia. 86; thus, npon the initial movement of

the handle the rod 89 is elevated, raising

the frame 58 and its carried setting-up pins.-

The pin 83 traveling in an arc of a circle
will only engage the detent 84 for a short
part of its movement, and when said detent
Is released the frame 58 drops to normal
position. When the pin 83 returns to nor-
mal position, as when the operating handle

moves home, the pin 83 lifts the detent 84

without elevating the frame 58

.porarily.

98. see

The raising of the frame 58 together with
the carriage containing the setting-up pins
operates the stop devices in the paths of the
elevated pins, which stop devices are more
clearly shown in- Figs. 42 to 45 inclusive,
and may be described as follows:

90 indicates frame bars which support
cross bearers 91, on which cross bearers are
channel-shaped supports 92 for the series of
stop pins 93, These stop pins like the set-
ting-up pins, are preferably connected to-
gether in pairs by springs and may be ele-
vialed, one in each longitudinal series, by
the pins 62. The stop pins 93 are not, how-
ever, locked in their elevated positions, but
held by friction under the energy of springs,
as they only occupy such positions tem-
The lower end of each stop pin
or pair has a shoulder which extends to-
ward its companion and between these
pairs of stop pins are the fingers of a re-

‘storing plate 93° said fingers being in the

nature of the fingers of a comb, the plate
proper being shown in Fig. 31, said plate
being pivoted to the frame of the machine,
as shown in Fig. 32. Means for operating
this plate consists of a bar 94, see IMigs. 34
and 63, the lower end of which bar is pivot-
ally connected to an arm 95 looselv mount-
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ed ‘on the shaft 86. The end of this bar 95

carries a spring-pressed detent 96 provided
with an inclined forward edge. A plate 97
pinned to the shaft 81 is provided with a
pin 98 at its upper end, which pin, when

95

the operating handle is pulled, is designed

to travel in an arc of a circle, and in whose
path is included the detent 96. On the for-
ward stroke of the handle, to wit, when the
pin 98 moves forwardly, the detent 96 is

idly vibrated and consequently the arm 95

is not actuated. However, as the handle re-
turns home and the pin 98 moves back to
its normal position said pin engages the
inclined face of detent 96 and denresses

the arm 95, which, by means of the bar 94,°

depresses the plate 93 and restores the stop
pins to their normal or lowered position.
Plate 98F and. its connected parts are held in
an elevated position by means of a spring
Fig. 34. . :

From. the above it will be observed that
the positioning of the stop® pins 93 is so
timed with relation to the other parts that

it oeeurs upon the initial movement of the

100

110

115

handle, and that the restoration of said stop

pins is deferred until just before the handle
has completed its final or return movement.,
From the foregoing description it will he

‘seen that when an example is introduced

into the traveling carriage and the setting-
up pins are elevated. the said traveling car-
riage has progressed step-by-step under- the
stop pins 93, so that when the completed
item is set up on the key-board the travel-
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ing carriage with its setting-up pins occu-
pies the proper relation with respect to the
field of stop pins; that is, if the example
was 123, the elevated setting-up pins will lie
directly under the pins in the hundreds, tens
and units columns in the field of the stop
pins. When the frame 58 is elevated the
setting-up pins will elevate corresponding
stop pins 93 and position stops for the rack
bars in exactly the relation to each other
that the setting-up pins occupied. Thus,
in the example 123, the stop pins 93 in the
hundreds, tens and units columns will be
positioned so as to arrest the rack bars in
such position that this sum will be printed
and registered in the totalizer wheels.

Rack bars—100 indicates rack bars which
are mounted in suitable slots in the cross
bars of the frame of the machine, aud which
are capable of sliding motion longitudinally
the machine. These rack bars are provided
with shoulders 101 which are designed, on
the forward movement of said bars, to en-
gage with any of the stop pins 93 set up in
the path of said shoulder. Means for ac-
tuating the rack bars consists of rocking
levers 102 having a slot and pin connection
with the bars, see' Fig. 7, - To these levers
102 are connected springs 103, which springs
tend to pull the levers 102 and their con-
nected rack bars forwardly.

104 indicates a restoring bar see Fig. 101
which cotperates with the levers 102 near
their upper ends, said restoring bar being
carried by levers 105 rigidly mounted on the
shaft 106 upon which the leyers 102 are
loosely mounted, Uné of the levers 105 is
provided with a roller 107 which extends in
a cam groove in a cam 108 fixed on the
shaft 81, whereby when the shaft 81 is
rocked bv the operating handle the levers
105 and their restoring bar are also rocked.
When the restoring bar 104 moves for-
wardly the rack bars, or such:of them as
have been released. are also permitted to
move forwardly until arrested by the pins
93, Of course. it will be understood that the
bar 104 at each stroke of the handle moves
to such position as to permit a full stroke
of the rack bars. tn wit. their full forward
or “9” position. When the restoring bar 104
moves rearvaardlv incident to the return
movement of the handle. said restoring bar
picks up all of the levers 102 and their
rack bars which may have moved forwardly
and restores s7id levers and said rack bars
to their normal position.

In normal operation the released- rack
bars 100 move forward idly under the im-
pelling action of ‘their connected snrings,
when the restoring-bar 104 permits them to
do so. Said bars mav thus ocenpy one of
nine different positions. depending unon the
position of the elevated stop pin in the se-
ries controlling the forward movement of
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said bar. The “0” or home position of said
bar is controlled by the zero stop pins, and
with regard to this it may be said that when
the zero stop pins are elevated either as a
result of the operation of the zero key in
group A, or by the lifting device 572, the
rack bars do not work.

When the operating handle and the re-
storing bar 104 are at the limit of their
forward movement means are provided for
engaging the totalizer wheels with the rack
bars, whereby when said rack bars are re-
stored said totalizer wheels will be rotated
in proportion to the distance of movement
of the rack bars. I will first describe the
ordinary operations of the machine in which
items ‘set up on the keys in group A are
registered in any one of the forward group
of totalizer wheels which may be in opera-
tive relation to the rack bars.

Accumulating numbers in the forward
totalizers.—TFixed on the shaft 81 is a rock-
ing plate 109, see Figs. 66 and 67, which is
vibrated at each operation of the operating
handle. The rear end of this plate is pro-
vided with a shoulder 110, which when the
plate is nearing the.limit of its forward
movement, comes in contact with a pin 111
carried by a tappet 112-mounted on a bar
113 normally held in raised position by a.
spring 114, see Fig. 1. 115 is a plate fixed
to the framing of the machine and against
which the upper cam edge of the tappet
112 rests. ‘When the shoulder 110 strikes
the pin 111 the tappet is rocked on its ful- .
crum on the bar 113, its cam face forcing
the bar 113 downwardly and positioning the
tappet as shown in Fig. 66, in which position
the parts remain until the plate 109 is near-
ing its home position as shown in Fig. 67,
at which {ime a shoulder 118 engages the pin’
111 and forces the tappet to assume its nor-
mal position. The cam face of the tappet
is such that in being restored by the shoul-
der 116 the action of the spring 114 in lift-
ing the bar will eause the tappet to move
until a stop pin 117 carried thereby engages
with the front end of the bar 113, in which
(normal) position of the tappet, pin 111 is
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Iifted above the shoulder 116 see Fig. 63, 115

The plate 109 is cut away in front of the

.proiection forming the shoulder 116 so as

to permit the depression of the bar 113 with-
out interference from the plate 109, as, for
ingtence, In the taking of a total.

- The bar 113 is connected at its upper end
to the free end of the swinging forward
totalizer frame 49 which, as before stated, is
pivotally mounted on the bar 50. From
the ahove descrintion it will be obvious
that upon the forward movement of the
operating handle in the ordinary operations
of the machine such of the rack bars as
are active will be permitted to move for-
ward until arrested by their stop pins, and
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that when the handle is returning to its
home position, (the rack bars being in mesh
with the totalizer wheels), the rack bars
will actuate said wheels and register the
number therein. As the handle approaches
the final limit of its rearward movement the
shoulder 116 engages the pin 111, permit-
ting the spring 114 to lift the totalizer
frame 49 and raise said totalizer wheels out
of engagement with the rack bars.

Means for preventing umnecessary for-
waord movement of the rack bars.——ﬂl tak-
ing a total the wheels 119 are meshed with
the rack bars before the handle starts on
its forward movement and consequently
said wheels reversely rotate until the pro-
jections 120 strike on the underside of the
pendents 121, when said wheels will be ar-
rested in their zero positions, This arrest
of the wheels positions the rack bars and
carried type so that when the type ham-
mers are operated a correct total will be
printed. As the handle approaches the
limit of its forward movement it is obvious
that the restoring bar 104 is in advance of
the levers 102 of all of the rack bars which
have been arrested in other than the “nine”
position, and consequently if the wheels 119
are now raised out of engagement with
the rack bars the springs connected to the
rack bars will pull them forward until the
levers 102 strike the restoring bar 104. To
prevent this, and to avoid the shock inci-
dent to such action, I provide pawls 208 for
preventing such unnecessary forward move-
ment of the rack bars, these pawls being
forced into engagement with the teeth of
the rack bars at the proper moment by
means of springs 209. The free ends of
these pawls are prevented from interfer-
ing with the movement of the rack bars,
except when required, by means of a bar
210 supported by arms 211 pivotally
mounted on a shaft 212. Bar 210 fits in a
slot in a sliding plate 213 having shoulders
214 and 215 at 1its ends, see Fig. 103. These
shoulders cobperate with a pin 216 on one
of the levers 105 which supports the restor-
ing bar 104. When the lever 105 is home
the plate 213 is in such position as to rock
the bar 210 and support all of the pawls
208 above the racks. However, at the ex-
treme forward position of the levers 105 the
plate 213 is moved and all of the pawls are
permitted to engage their racks respectively,
and remain so engaged until the levers 105
are abhout completing their return move-
ment. ~ In this manner, the pawls 208 e¢n-
gage the racks and prevent any unneces-
sary forward movement, said pawls remain-
ing engaged with the racks until just before
the levers 105 are in their home position.
Plate 213 is prevented from accidental dis-
placement by frictional contact with the
frame 90.

A7

The carrying devices—118 are side frame
plates arranged on the frame of the adding
machine, which side frame plates form
bearings for the several shafts on which
are mounted the meving parts of the carry-
mg mechanism. The carrying mechanism
about to be described is common to the
three groups of forward totalizer wheels
and consequently in the following descrip-
tion no attention will be paid to any par-
ticular group, it being assumed that one
group is in operative relation to the rack
bars and cooperates with the -carrying
mechanism, while the two remaining groups
are displaced with respect to said carrying
mechanism and rack bars and are thus
v holly inoperative.

Each totalizer wheel 119 has conjoined to
it on the left-hand side a tripping projec-
tion or tooth 120 which is shown in Fig.
27. Each totalizer wheel, in view of the
fact that the computations are intended to
be made according to the decimal system,
is provided with ten teeth, and consequently
as each wheel makes a complete revolution
the next adjacent wheél of higher order
shonld be operated, 7. ., advanced one tooth.
While the machine illustrated in the accom-
panying drawings is what is known as a
decimal machine, it is obvious that the
totalizer wheels 119 could be provided with
more or less teeth to accommodate other
systems, as, for instance, that employed in
(rreat Britain where four farthings make
one pence, twelve pence make one shilling,
and twenty shillings one pound.

Assuming for purposes of illustration
that units are being added in the unit wheel,
and that in the second operation of adding
units, in the units wheel, said wheel makes
more than a complete rotation calculating
from itg starting or zero position: The
tripping projection 120 will, in passing by
a pendent pawl 121 pivotally mounted on
a bar 122 carried by the totalizer frame 49,
force said pawl forwardly, as shown in
Fig. 28, so that its pin 121® will engage the
pendent projection 123 of a tripping lever
124 pivoted at 125. In this connection it
will be noted that the totalizer wheels are
rotated only when in mesh with the rack
bars, and consequently the lever 124 is
tripped when the wheels 119 are out of
mesh with the toothed segments hereinafter
referred to.

This tripping lever 124 carries a pin or
projection 126 which lies under the forward
end of a shouldered bar 127 whose forward
end is mounted in a slot in the upper edge of
a cross piece 128, and whose rear end has a
slot and pin connection with a swinging
toothed segment 129 pivotally mounted -an
a bar 130 and provided with a rearwardly
extending finger 131. A spring 132 is con-
nected to this toothed segment 129. and
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when the forward end of bar 127 is lifted so
that its shoulder is out of engagement with
the cross frame bar 128 a spring 134 forces
the bar 127 slightly forward so that its
shoulder rests in the bottom of the notch in
bar 128,

The shouldered bar 127 occupies its for-
wardly displaced position until the totalizer

- wheels 119 are disengaged from the rack

10

bars and thrown into mesh with the toothed
segment 129, which, as before stated, occurs

when the operating handle is approaching.

the limit of its rearward movement. This
elevation and depression of the frame 49
and its carried totalizer wheels and pend-
ants 121 does not disturb the position of
the tripping levers 124, whose pendant por-
tions 123 constitute tracks upon which the

. pins 121® ride in the movement of the to-
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talizer frame. The tripping levers 124 are
held down by light springs 133, and the
bars 127 are impelled forwardly by light
springs 134.

135 indicates rock arms mounted on a rock
shaft 136 and carrying a bar 137 at their
free ends, which bar is located under the
rearwardly extending fingers 131. As this
bar is vibrated it is obvious that any of the
fingers 131 which stand depressed due to the
forward displacement of the shouldered bar
will be vibrated likewise. Means for vibrat-
ing the bar 137 consists of a rod 138 con-
nected to a rock arm 139 on the end of shaft
136. The lower end of this rod 138 ex-
tends down through the plate 115 and is
provided at its lower end with a tappet 140
having a pin 141, said tappet being held
against a projection 142 on the bar by a
spring 143, see Fig. 63, so that the lower end
of said tappet may swing idly in a forward
direction, but when the actuating part there-
for moves rearwardly said pin 141 lifts the
bar 138.

The cam 82 is arranged on shaft 81 and
coupled to the plate 109 by a sleeve, see Fig.
47, for purposes hereinafter described, said
sleeve being feathered on the shaft 81 so as
to have sliding movement with respect
thereto. This cam 82 is provided with a
shoulder 145, which shoulder on the forward
movement of the cam engages the pin 141
and idly vibrates the tappet. In its ex-
treme forward position the cam releases the
tappet, permitting it to return to its normal
vertical position, and when the cam 82 starts
on its return movement the cam face 146
engages the pin 141 and lifts the bar 138 and
its connected parts so as to restore all of the
toothed segments 129 which may, in the pre-
vious operation of the machine, have been
operated. It will be noticed that this res-
toration of the toothed segments 129 and
the shouldered bars 127 occurs when the
handle is in its forward position and dur-
ing the commencement of its return or back-
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ward movement. At this time, as before ex-
plained, the wheels 119 are in mesh with the
rack bars, they having been thrown into
mesh with the rack bars by the shoulder 110
just previous to the completion of the for-
ward movement of the handle.

The heel of the cam portion 146 is for the
purpose of swinging the toothed segments
199 rearwardly a greater distance than they
normally occupy in order to locate the shoul-
der at the forward end of bar 127 behind the
bar 128. This is necessary because of the
slot and pin connection which, when the bar
127 is tripped, causes said bar to be for-
wardly displaced as before described, such
displacement being equal to the length of its
slot. After the heel portion 147 of the cam
surface 146 passes under the pin 141, the pin
141 rides on the concentric portion of cam
82 between the heel 147 and the shoulder
145, and during the time that the pin 141 is
riding on this concentric portion the wheels
119 are being operated and may elevate any
of the bars 127. In the event that the bars
127 are elevated, as before described, the
shouldered end is raised and the spring 134
forces said bar forward s as to locate the
shouldered end above the hottom wall of the
cuiding slot. This releases the toothed seg-
ment controlled by the operated bar 127, and
said toothed segment would move forward
were it not prevented from doing so by the
rearwardly extending finger 131 which rests
upon the bar 137. As soon as the pin 141
leaves the concentric portion of cam 82
and drops in front of the shoulder 145, the
har 137 drops and in so doing all of the
toothed segments supported thereby are per-
mitted to move forward under the impel-
ling action of their springs 132, such for-
ward movement actuating the meshed wheels
119 the distance of one tooth. Thus, at
the end of each handle stroke all of
the wheels 119 stand fully carried, not-
withstanding the fact that some of the
carrying parts may stand in abnormal
positions. However, this condition exists
only during the forward movement of the
handle, as upon its initial rearward move-
ment the carrying -devices are restored to
normal position before any of the wheels 119
are actuated, and consequently before it is
necessary to carry from one wheel to the
other, o :

Printing mechanism ~Referring to Fig.
50, it will be seen that each of the rack bars
100 which is under control of a stop pin, in-
cluding the decimal bar, carries at its for-
ward end a series of independently movable
type 148 having characters from “1” to “9,”
including the zero characters upon their
upper ends respectively. There is no zero
printing type on the decimal bar. These
printing type normally lie side by side, the
zeros being in the first bank, the ones in the

70

80

85

95

100

105

110

113

120

125

130



10

15

20

25

30

85

60

65

1,386,904

second bank, etc., the nines being in the
rearmost bank. The zero printing type nor-
mally lie in what might be termed the print-
ing line, and each type bar is provided with
a spring 149 for returning it to its lower
position after it is raised to make a print-
ing impression by the type hammers. These
printing type are confined in suitable guide
ways at the ends of the rack bars, which
guide ways are provided by housing plates
150 secured to the rack bars.

Referring to Fig. 25, it will be seen that
each rack bar which carries printing type
is provided with a notch 151 on its under
side, with which codperates a seleeting and
restraining pawl 152, The vear end of this
restraining pawl, when the rack bars are
home, engages the member of a bell crank
lever 153 whose forward member carries a
pin 154 resting upon a tail piece 155 of the
type hammer 156, Springs 157 preferably
arranged in pairs are connected to the for-
ward member of the bell crank lever so as
to draw the same down whenever the rear
member thereof is released by the restrain-
ing pawl 152. TFach type hammer is pro-
vided with a pin or projection 158 which co-
operates with the hooked end 159 of a bell
crank lever which is held in its engaged po-
sition by a spring 160. This bell crank
lever has a rearward extension 161.

Mounted on the shaft on which the bell
erank levers 153 are mounted is a rock arm
162, said rock arm carrying a bar 163 which
lics under all of the rearwardly extending
projections 155 of the type hammers, said
bar also traveling in a path into which ex-
tends all of the rearwardly extenditg pro-
jections 161 of the type hammer pawls.
These arms 162 ave provided with exten-
sions in which is monnted a rod 164 to which
one end of the hammer-actuating springs
157 is connected.

In operation, whenever a rack bar 100
moves forward the rear end of the restrain-
ing pawl 152 is raised out of engagement
with the member 153 of the bell erank lever
and consequently the pin 154, under the
pulling nction of the springs 157, bears upon
the rearward extension 155 of the type
hammer. As the operating handle moves
forward and after all of the rack bars are
positioned the hars 163 and 164 are de-
pressed, the latter inereasing the tension of
the springs 157, and the former cventually
striking the projections 161 and lifting all
of the heoked pawls 159 out of engagement
with the printing hammers. In this man-
ner any of the printing hammers which may
have bheen previously released by the ro-
straining pawls 152 are thrown up against
the type, forcing the type to make a print-
ing impression on the paper supported by
the platen in the typewriter carriage. As
the bar 163 returns to its normal position, it

e €=

will restore all of the actuated type ham-
mers to normal position, refngaging the
hooked pawls 159 therewith, and at the same
time swing all of the bell crank levers
through the pins 154 so as to place the rear
meinbers of said bell crank levers in posi-
tion to be engaged by the restraining pawls
152 when the rack bars are restored home.

The means for vibrating the arms 162,
which arms carry the bars 163 and 164, con-
cists of a rock arm 165 preferably arranged
outside of the side frame plate which houses
in the printing mechanism, and to which is
connected a link 166, the lower end of said
link being connected to a rock arm 167
loogely mounted on the shaft 86, This arm
167 is connected to a rearwardly extending
arm 167* which carrles a pin 167° arranged
in a cam slot in cam 82 so that the vibration
of said cam will operate said parts.

In view of the fact that when the zero key
in group A is operated it sets up a stop
which prevents any movenient of a rack har,
it will be obvious that the zero type on said
bar which is thus held stationary in while
printing line, will not print unless the print-
ing hammer identified with said bar is re-
leased, This is accomplished by means of a
series of bent lips 168 which are provided at
the upper rear edges of the restraining pawls
152.  The lips of the several restraining
pawls overlap their adjacent companions in
the next higher order, and consequently if
any pawl of higher order is released by its
rack bar moving forward, said pawl will op-
erafe its companion in the next lower order
and said companion will in turn operate the
next pawl in the next adjacent lower order,
and so on, releasing all the pawls 152 and
consequently permitting all the printing
hammers controlled hy snid pawls to be op-
erated to the right of any actuated rack bav.

Taking a total from. the forward total-
izer~—The operations about to be described
are applicable to the three groups of total-
izer wheels 119, but for the sake of simplic-
ity the description will be confined to any
one of the three groups which happens to
be in operative relation with the rack bars
at the time the total is taken.

I have heretofore referred to the “T” key
as the total key. This keyv is connected to a
bell erank lever 169, which bell crank lever

‘is connected by a rod 170 to a coupling 171

carried by the upper end of a rocking le-
ver 172. A companion rocking lever 173 is
pivotally mounted upon a lug secured to
the base casting, and the upper ends of
these rocking levers are connected by a link
174. 'The purpose of this construction is to
impart parallel motion to link 174. When-
ever the total key is depressed this link is
moved forward and a projection 175 there-
on ig located in front of a plate 176 pivot-
ally mounted on the framing of the ma-
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chine. The purpose of this construction is
to lock the total key in its depressed posi-
tion while the operation of taking the total
is being performed.

On the lever 173 there is a projection 177
which codperates with a pin 178 on the
lower end of the bar 113 heretofore referred
to. Bar 113 is connected to the swinging
totalizer frame 49, and in introducing items
into the totalizer said bar is normally op-
erated by the plate 109 as heretofore de-
scribed. - When, however, the total key is
depressed the totalizer frame 49 is de-
pressed so as to mesh the wheels 119 with
the rack bars in order that said rack bars
may rotate the wheels in a reverse direction
and until the projections 120 strike under the
pendants 121 to arrest’the movement of the
wheels and determine their zero positions.

In view of the fact that the totalizer
frame 49 is depressed when the operating
handle approaches the forward limit of its
movement, by means of the plate 109 here-
tofore described, it is obvious that in taking
a total this plate must be rendered inoper-
ative with respect to the tappet 112 and this
is accomplished in the following manner:

179 indicates a rearward extension from
the lever 173 which lies under one member
180 of a bell crank lever, whose other mem-

_ber 181 lies between the end flanges of a

sleeve 182 to which the cam 82 and the plate
109 are fixed, see Fig. 35. Thus, when the
bell erank lever 180—181 is rocked the plate
109 is moved longitudinally the shaft 81
and out of line with pin 111 on tappet 112;
consequently, when the handle is pulled the
plate 109 idly vibrates.

The operation of pulling the handle in
introducing an item from the setting-up
pins in the carriage into the stop pins
necessitates the raising of the frame 58 in
which the carriage is mounted. This must
be prevented in taking a total and by so
preventing it, notwithstanding the fact that
an item may have been set up on the setting-
up pins and not communicated to stop pins
93, the depression of the total key will pre-
vent the item in the traveling carriage from
being communicated to the stop pins 93 or
the zero stops from being raised, and thus
interfering with the taking of the correct
total. To prevent the frame 58 from being
raised when a total is being taken, I pro-
vide the lever 172 with an extension 172,
which extension lies under a pin 183, see
Fig. 68. Pin 183 is carried by a rock arm
184 to guide it in its motion, and to the end
of this rock arm is connected a link 185
whose upper end is connected to the tappet
84 carried by the rock arm 85. It will be
recalled that in the ordinary operation of
the machine pin 83 would strike this tappet
84 and rock the arms 85 and 87, lifting the
bar 89 and raising the traveling carriage
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with its setting-up pins. However, when

.the total key 1s depressed arm 185 is de-

pressed so as to raise the end of the tappet
84 out of the path of pin 83 and conse-
quently the cam 82 carrying said pin may
be vibrated without operating said tappet.

By preventing the carriage containing the
setting-up pins from raising any of the
stop pins 93, notwithstanding the fact that
an example may be set up in the traveling
carriage, it is apparent that when the rack
bars are released and moved forward they
may travel the full distance, to wit, to the
“9” position, or in any position less than
“9” In which they may be arrested by the
tripping projection 120 engaging the pend-
ant 121, It is obvious that if any of the
wheels 119 stand in other than zero posi-
tions the rack bars will travel forward, but
ull of the totalizer wheels 119 which have
not been actuated, and consequently stand at
#ero, or which may have been actuated and
stand at zero, will so stand and prevent any
movement of the rack bars in a forward
direction in the taking of a total. In taking
the total the printing mechanism will be op-
erated the same as when the rack bars move
forward to register and record an item.

In order to insure the taking of a total
after the total key has been pressed and the
handle started on its forward movement I
provide the plate 109 with a pendent ex-
tension 186, see Fig. 35, which coGperates
with one of a plurality of grooves 187 in a
post 188 extending from the side frame of
the machine. Thus when the sleeve 182 and
its connected members, to wit, the cam 82
and plate 109, with its extension 186, are
moved laterally upon the depression of the
total key and the handle pulled, the exten-
sion 186 will enter the registering groove
and consequently prevent any disturbance in
the position of the parts until the handle is
returned to its home position. For the sake
of distinction it might be sald that when
the “T” key is pressed the plate 186 enters
the middle groove, which may be called the
second or middle position of the cam 82 and
plate 109.

In the ordinary operations of the machine,
the total key when pressed will be held down
during the forward movement of the han-
dle and released as the handle approaches
the limit of its forward movement so as to
disengage the wheels 119 from the rack bars.
Thus the wheels stand at zero, and the to-
talizer is cleared, if the total key-is permit-
ted to rise when the handle reaches the limit
of its forward movement. The means for
holding the total key down during the for-
ward movement of the handle consists of a
hinged plate 176 before described, and in
or:er to release this plate to permit the total
kev to rise when the handle reaches its for-
ward position I provide a pin 186* on the
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extension 186, which pin engages a bent por-
tion of the plate and rocks the plate so as
to release the projection 175. A spring 176+
holds the plate 176 on top of the bar 174,
and a spring 172* is connected to.the lever
172 to restore the parts to normal position
when the bar 174 is released. If if is de-
sired to retain the total in the machine, the
total key must be held down until the handle
completes its rearward movement, “This in-
sures continued engagement between the
wheels 119 and the rack bars,.and conse-
quently said wheels are rotated.by the rack
bars the same distance in.retaining the total
therein as they had previously been rotated
when yielding the total.

Cushioning. and compelling a full stroke
of the handle—The operating handle 79 is
connected by a link 80 to a rock arm 189,
see Fig. 104, which rock arm has a sleeved

- hub portion 190 see Fig. 47. mounted loosely
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on the shaft 81. The opposite end of this
sleeve carries a lever 191 to ‘the ‘upper end
of which are connected springs ‘200 rwhose
energies are constantly exerted'to. réturn'the
handle 79 to normal position. The lower
end of lever 191 carries a tappet 193 which
rides over the notched upper edge of a plate
194 pivoted at 195. The rear or free end of
this plate is supported in position by toggle
links 196 which, when their pivotal points
are in line, support the plate 194 in an ele-
vated position. When this togglejoint is
Lroken so as to depress the rear end of plate
194 the tappet may be reversed so as to per-
mit the handle to return home. If, however,
the toggle mechanism supports the plate the
handle will be locked in its forward posi-
tion. The means for breaking the toggle
joint consists of a rack bar 197 moun‘teg in
suitable guide ways so as to slide longitudi-
nally the machine. This rack bar has a’pro-
jection 198 in the path of the lower end of
a rock arm 199, which rock arm is fixed to
the shaft 81 and has springs 192 connected
to its lower end so as t6 force the arm 199
on the shaft 81 to follow the lower end of
lever 191, thus causing the pin 201 on rock
arm 199, to which the springs 192 are con-
nected, to follow the lever 191 when the han-
dle is pulled forward. Springs 200 are the
master springs, that is, are of such strength
that when the handle is released when in its
forward position the tension of springs 192
will be overcome and the handle returned
home.

202 indicates a rock arm fixed to the shaft
81, which rock arm supports a dash pot 203,
said dash pot containing oil so as to regu-
late the movement of shaft 81 by means of
a ported piston therein as is well understood.
The piston rod from this dash pot is piv-
otally mounted upon a shaft 204 extending
across the machine.

Fromn the above description it will be ob-

’
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vious that should the handle 79 be pulled
suddenly forward the lever 191 will leave
the pin 201 and, under the action of springs
192, the shaft 81 will be rocked against the
flow of liquid through the perforations of
the piston in the dash pot. On the back-

-ward movement of the handle the lever 191

engages the pin 201, and must not only over-
come the spring 192 and store power there-
in, but must operate against the liquid in
the dash pot whose flow through the open-
ings in the piston regulates the speed of
movement of the machine. In this manner
it may be said that the speed of movement
of the shaft 81 is regulated and cushioned
in both directions. When the handle is
pulled forward the lower end of rock arm
199 engages the pin 198 on the rack bar 107
and forces said rack bar rearwardly so as
to break the toggle joint and permit the
plate 194 to be depressed in order that the
tappet may reverse and allow the handle to
return home. The means for breaking the
toggle joint consist of a pin 197 on the un-
derside of ‘the rack bar 197, which pin en-
pfges an inwardly projecting stud 196* on
the toggle pintle, see Figs. 5, 104, and 105.
It is only necessary for pin 197* to move the
pintle stud 1962 slightly to the rear in braal:-
ing the toggle because as soon as the toggle
Iin%ts are moved out of their positions of
dead center the tappet 193 will, when the

handle starts rearwardly, engage the plate

194 and depress it as shown in Fig. 105. A
spring is connected to the pintle lug 196,
see Fig. 106, for the purpose of straighten-
ing the toggle and raising the plate 194.

here is a stop for limiting the movement
of the links under the action of said spring
and holding the links with their centers in
alinement. In returning home the tappet is

forced to pass over the notches, and when

started it cannot be again pulled forward be-
fore it reaches its home position and is freed
from the plate 194 and allowed ‘to assume
its normal position in readiness for another
strolke of the handle. The rack bar 197 is
not only made to do the duty of breaking
the toggle joint, but is also utilized to re-
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setting-up pins, as shown 1n Fig. 5.

The shaft 76 carries a segmental gear 203
which meshes with the rack bar 197, and con-
sequently when the handle is moved forward
the rock arm 199 engages said rack bar and
the shaft 76 is rotated, and through the seg-
mental gear 77 and the rack 78, restores the
carriage to its home or normal position.
Of course, to permit this the rack bar 197
must be free to slide in its ways when the
shaft 76 is rotated in the step-by-step move-
ment of the carriage or to the left.

I do not claim in this application the
mechanism just above described for cush-
ioning and compelling a full stroke of the
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handle as the same forms the subject-mat-
ter of a divisional application. filed by ma
June 2, 1906, and serially numbered 319.945.

Error key.—206 is a rod slidingly mounted
in the machine and whose front end is pro-
vided with a head designed to be pushed by
the operator in correcting an example which
might have been erroneously set up on the
key board. This rod has a collar 207 lo-
cated sufficientty far in advance of the rack
bar 197 to permit the free movement of the
rack bar when the carriage is moving step
by step under the control of its escapement.
When the rod 206 is pushed rearwardly,
however, the collar 207 engages a pin de-
pending from the front end of the rack and
moves said rack and its controlled parts, in-
cluding the traveling carriage, to normal

position. This error or correction key also
cobperates with the multiplying devices to .

take out a multiplier which might have been

erroneously set up on the keys in group B.
Placing a multiplicand in the multiplying

devices—Operating any of the keysin group

A and depressing the “R ” key will place the .
number so set up on the keys in group A in

the multiplving devices. This is accom-
plished as follows: :

Each of the rack-operating levers 102 is
provided with a pin 217, and each lever 102
has a companion lever 102* provided with a
slot in its upper end adapted to engage the
pin 217 whereby the levers 102 and 102* are
locked together on their forward movement,
but disconnected at the limit of such move-
ment, the levers 102* remaining displaced,
while the levers 102 are restored to their
home position by the bar 104 which operates
above the levers 1022,

In order to elevate the levers 102® into en-
gagement with the levers 102, said levers 102*
are provided with slots in their lower ends
which embrace the spacing spool mounted on
shaft 106. 218 indicates an extension on lever
102°, which extension rests on a plate 219
and under an overhanging plate 219* con-
nected to the plate 219, see Fig. 69. The

ivot rod 220 on which this plate is mounted .

is provided with a rock arm 221 whose free
end is provided with pins 222 and 223, see
Figs. 5 and 65. One of these pins 222 rests
over a rearward extension 224 of a lever
995 connected to a bar 226 whose forward
end is mounted on a lever 227 and connectel
to the “R ” key by a rod 228. Thus, when
the “R” key 18 d)epressed the plate 219 is
raised and all of the levers 102 engaged with
their companions. When the haudle is

pulled forward the levers 102 which are

movable, earry with them levers 102* until
the handle reaches the limit of its forward
movement, when the plate 176 heretofore de-
scribed as cobperating with the bar 174 is
raised from behind a projection 229 on the
bar 226, and consequently a spring 230 on
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the lever 227 permits the plate 219 to be re-
stored to its normal position by a spring
connected thereto, and the part 219* thereol
being above the extensions 218 will draw all
of the levers 102* out of connection with
their companions. ‘ o
Each lever 102* has a bar 231 pivotally
connected to its upper end, which bar is

70

provided with a tooth 232, and when the

levers 102* are forced downwardly inm their
adjusted position this tooth enters the
notches of a rack 233 extending forwardly
from the frame of the multiplying devices.
These racks are fixed, and there is one rack
for each lever 102t. The rear end of Lar
231 is provided with two pins 234, which
pins_ are located on each side of a sliding
pendant 235 mounted on an extension 23¢
of the stepped stop bar 239. There s a
pendant connected with each lever 102 and
there are as many stepped stop bars as there
are levers 102%, T :

937 are the side plates of the housing in
which the multiplying devices ‘are mounted,
and 238 is a cross bar forming a guide for

the stepped stop bar 239 which is shown in

detail in Fig. 77." This bar is held down by
a spring 240. The end of the horizontal
member 236 of this stepped stop bar is

ided in a vertical groove in a plate 241.

~All of the rack bars which are controlled by

stop pins are provided with pins or projec-
tions 242 at their rear ends which codperate
with shoulders on the under-side of the rear-
wardly extending stepped portion 243 of
said stop bar. There are ten stopping faces
including the rear edge of the bar which
codperate with the pin 242. It will be ob-

_ vious that if the bar is raised so that the end

of its extension 243 lies in the path of the
pin 242 the bar, if released, cannot move

forwardly because it then occupies a zero po-
sition.
step the pin 242 will codperate with the first

f, however, the bar is raised one

shoulder, and so on until the pin codperates
with the rear edge of the bar which is the
“9» position of the stop bar. For conven-
ience of reference, the shoulders of the stop
bar in Fig. 73 have been numbered accord-
ing to the positions they permit their co-
operating rack bars to occupy when the pin
942 comes in contact with said shoulders.
Referring to Fig. 74, 244 indicates lifting
bars mounted on one side of the multiply-
ing mechanism and guided in its vertical
movement by rollers 245 mounted near the
top of the housing and by having their
lower ends passed through a plate 246, the
shoulders on the bars above the plate limit
the downward movement of the lifting bars
and position them. Each kfting bar, and
there are.ten of them, is provided with a
cross arm 247 whose opposite end is guided
in vertical grooves in the opposite side plate
of the housing, and to the end of the zero
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lifting arm is secured a spring 248. These
cross arms 247 codperate with pendants 235
lifting the stepped stop bars whose pend-
ants are located in the path of their move-
ment, and said cross arms are in turn lifted
by selecting devices which will now be de-
scribed.

Remembering that the positioning of the
pendants 235 is under the control of the
operator, and that the number to be mul
tiplied is set up in this field of pendants
similar to the setting up of the stop ping 93,
and that these pendants remain set in posi-
tion in order that the number represented

by them may be multiplied by any digit one-

or more times, it will be obvious that when
the lifting arms 247 are raised such pend-
ants as may be In the paths of said lifted
arms will also be raised, and consequently
stops will be placed in the paths of the pins
242 of the released rack bars so that said
rack bars will be arrested in positions de-
termined by the stepped stop bars.

I have illustrated a complete set of gelect-
ing plates in Figs. 78 to 96. With reference
to these selecting plates it may be well to
preface a description of their operation by
stating that whenever a number is set up
in the field of pendants all of the lifting
arms 247 are raised twice, the distance of
their movement being controlled by the se-
lecting plates. For each digit in the multi-
plier, with the exception of zero, there arc
two selecting plates complementary to each
other to the extent that one plate represents
the tens of the partial product, and the other
the units of the partial product, the two
partial products being added together to
produce the correct product. For conven-
ience of reference I have marked each plate
with the digit it represents in the multiply-
ing operations, and in addition to this will
say that the plates in Figs. 79 to 87 are the
tens plates; the plate shown in Fig. 78 is
the zero plate; and the plates shown in
Figs. 88 to 96 are the units multiplying
plates. Ag stated before, in the operation of
multiplication the handle is pulled twice
for each digit in the multiplier except the
zero, and in this connection T will say that
the first pull of the handle lifts the released
tens plate identified with the digit key of
the multiplier in group B which may have
been operated, while the second pull of the
handle operates the released units plate as-
sociated with its tens plate.

If it is desired to multiply, say 654 by 9,
the operation is as follows: “ 654 may be
set up on the keys in group A, the “ R ” key
pressed, and when the handle is operated
this number will be registered in the for-
ward totalizer and also set up in the field of
pendants 235. The “9” key in group B is
then depressed and the handle operated

28

“twice. To obtain the product the “ P ” key

is depressed and the handle operated once.

When any of the keys in group B are de-
pressed said keys, by means of their con-
necting rods 250, operate a plate 251, see
Fig. 7, whose rear end is provided with a
vertically disposed slot in which fits a pin
252 on the lower end of a tripping pawl 253,
The upper end of this pawl normally rests
under the rearward extension 254 of a pivot-
ed shoulder plate which, when released, is
pressed forward by a spring 255, the limit
of movement permitted by a pin 256 on the
tens multiplying plate on which said shoul-
der plate 1s mounted which passes through
a slot in said pivoted shoulder plate, deter-
mining its forward position. Each of the
tens multiplying plates consists of a verti-
cal stem 257 mounted in suitable guides and
a stepped head portion 258. This stepped
head portion of the tens multiplying plates
is so constructed in each plate that the
shoulders thereof will lift the cross arms
247 to a predetermined position depending
upon the digit key in group B struck. As,
for instance, in the multiplication of any
number by another the product is units
alone or units and tens. These tens multi-
plying plates only have to do with the tens
partial product; as, for instance, when “4”
1s to be multiplied by “9,” the product con-
tains three tens and six units; when “57” is
multiplied by “9” the product contains
four tens and five units: and when “67 is
multiplied by “ 9* the product contains five
tens and four units. This statement applies
particularly to the example under consid-
eration but is also true with regard to all
of the tens plates, as, for instance, when “2”
is multiplied by “2” there are no tens but
four units; or when “5” is multiplied by
“3” there is one ten and five units. If
there are no tens in the product, or if there
are one or more tens in the product the tens
plate is so constructed as to position the
arms 247 accordingly irrespective of the
particular pendant which may lie over said
arms. Thus the stepped stop bars are ac-
cordingly positioned, and in the example
under consideration the bars would be posi-
tioned by the tens plate to arrest the hun-
dreds rack bar in the fifth position, the tens
rack bar in the fourth pesition and the-units
rack bar in the third position. So, likewise,
if “2” was multiplied by “47”, the tens
plate would operate all of the bars 247
where the number being multiplied by “4”
contained tens in the product, to wit, 8 and
higher numbers; but in the case of 2x4
there are no tens in the product and conse-
quently the bar 247 in register with the
third shoulder (including the first zero
shonlder as one) would not be lifted.

The pivoted shoulder plate referred to is
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mounted on the stem portion of the plate.
There is a tripping pawl 253 for each tens
plate, see Figs. 97 and 98 and these pawls
253 are controlled respectively by the digit
keys in group B. Consequently in the ex-
ample under consideration when the “g»
key in group B is depressed the pawl 253
controlled thereby is operated so us to de-
pressithe shoulder plate and locate the lower
forward edge of said plate over a vertically
movable lifting bar 259 guided in slots in
the side plates of the housing. The ends of
this bar are connected by links 260 to rock
arms 261 fixed to a shaft 262 which carries a
pinion 263 meshing with a segment 264
mounted on shaft 106, This segment is pro-
vided with an extension having a pin 265
which cobperates with a cam 266 mountec
on shaft 81, see Figs. 104 and 105. By this
means whenever the handle is operated shatt
262 is rocked and bar 259 lifted. In rising
the bar engages the shoulder plate and lifts
the tens multiplying plate carrying such
tripped shoulder plate, and congequently the
tens ‘multiplying plate is raised, carrying
with it the cross-arms 247 in the paths of its
several shoulders. ,

By referring to Fig. 87, it will be seen that
the “9” tens-multiplying plate is provided
with a uniform series of steps, consequently,
when this plate is raised the crossed arms
947 lie in substantially an inclined row and
lift the particular stepped stop bars whose
pendants are in their respective paths.
Where the number 654 is being multiplied
by “9,” the stepped stop bars are positioned
0 as to arrest the rack bars and register 543
in the rear totalizer. The means for pre-
venting movement of all of the rack bars ex-
cept those which it is necessary to move to
introduce the partial product as multiplied
by “9” into the totalizer, consists of the
stepped stop bars themselves, which are col-
lectively raised so as to present the zero
stop shoulders in the paths of the pins 242.
This is accomplished as follows:

The heads of all of the tens and units mul-
tiplying plates are provided with extensions
967 which lie under the zero cross arm 247,
the one to which the spring 248 is connected;
consequently no matter which of the multi-
plying plates may be raised its final move-
ment causes the extension 267 to engage the
rearmost cross arm 247, the one over which
all of the non-positioned pendants lie, and
consequently - all of these pendants are
eventually engaged and all of the stepped
stop bars to which they are connected are
raised so as to present their zero stops in
the paths of the pins 242 on their comple-
mentary rack bars.

The :means for-causing the rear totalizer
to engage with the rack bars in the multi-
plying operations under consideration are
as follows: 268 are the wheels of the rear

1,336,904

totalizer, which wheels are provided with
tripping projections cotperating with car-
rying mechanism the same as that hereto-
fore described as codperating with the front
totalizer wheels, and therefore I deem it un-
necessary to repeat the description thereof
at this point. The rear totalizer wheels 268
are mounted on a shaft 269 which finds bear-
ings in a rvocking frame 270. This rocking
frame is pivotally mounted on a shaft 271
and has a rod 272 connected to its free end.
This rod carries a tappet 273 having a pin
274 at its lower end and a cam face at its up-
per end engaging the plate 115 and codper-
ating with said plate similar to the manner
of the tappet 112 heretofore described, see
TFig. 34.

By reference to Fig. 34, it will be noted
that the rocking plate 109 normally occupies
a position to engage the pin 111 of tappet
112. However, this plate, in the operation
of multiplication, is shifted with its com-
panion cam &2 so that the shoulders 110 and
116 codperate with pin 274 of tappet 273,
and vibrate the rod 272 similar to the vibra-
tion of the rod 113 connected to the forward
totalizer frame, and in the same time rela-
tion with respect to the position of the op-
erating handle, whereby the rear totalizer
frame is rocked to engage the rear totalizer
wheels with the rack bars when the handle
approaches the limit of its forward move-
ment, and disengaged from said rack bars
as the handle approaches the limit of its
rearward movement.

The means for shifting the plate 109 when
any one of the multiplying keys in group B
is operated, are as follows: Bar 251 which
is moved longitudinally upon the operation
of a multiplying key is provided with an
upwardly extending projection .275 which
codperates with ‘toggle links 276 connecteld
to a rock arm 277 on a ro-k shaft 278. This
rock shaft has a rock arm 279 arranged un-
der the lower member of the bell crank lever
180 whose upper member 181 is connected to
the sleeve 182 which carries the plate 109
and cam 82. see Fig. 5. In this manner when
a multiplying key is depressed the plate 109
is shifted to what might be termed its third
position in which it coiperates with the pin
974 of tappet 273 and rocks the rear fotal-
jzer frame. In this third position the ex-
tension 186 of plate 109 enters the outermost
slot of pbst 188 and holds the parts in op-
erative position until the handle has been
pulled twice in the act of multiplying, see
Fig. 35. .

The means for breaking the toggle 276
and restoring the plate 109 to normal posi-
tion is controlled by the units multiplying
plates which are lifted upon the second pull
of the handle in the following manner:
Each of the units multiplying plates is pro-
vided with a stem portion 280 and a stepped
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head portion 281. whose shoulders are so
constructed that when the unit plates are
lifted they will engage the arms 247 and

.position the stepped stop bars properly to

register the units partial products of the
number to be-added to the tens partial prod-
uct in the rear totalizer. This partial prod-
uet 1s added: to the partial product com-
posed of tens previously. registered in the
rear totalizer; but only after -the rear

totalizer, has been shifted to- the left one .
step so that the units: partial product, when -

added-to tlie tens partial product; will give a
correct total product.

Extending from the stem of each tens
plate is a bevel-ended projection:282 which,.

when the tens plate is raised, engages a pin

consideration, where the number 654 is be-

ing multiplied by 9, it might be well: per-

haps to locate definitely the position.of the.
several pendants which are associated with
the stepped stop bars in codperative rela-
tion- with: the units, tens, hundreds, etc.,
rack bars. The units pemiant is located in
the fifth position on. account of . the' fact
that the rearmost cross arm 247 is the zero
cross arm and may be counted as the first or
normal position: of the pendant. Thus. the
unit pendant, while in the. fifth position,
represents: “4”?; the tens pendant for the
same  reason- is-in the. sixth "position and.
represents “5”; and' the hundreds pendant
is in-the:'seventh' position..and' represen

| 215 3%
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46”.  All of the other pendants are locate .

or lateral projectioni283 on a units tripping :
pawl 284 which normally engages the ex-

tension on a shoulder plate 285 similar to

the shoulder plate 254, but which is mounted -

on the stem of the companion units multi-:

plying plate. Thus, as shown in: Figs. 97 to .

100,- when the tens. multiplying, plate.is+

lifted - the tripping::pawl 284: of, its:.com-.

panion ‘units; multiplying plate is.operated .
so as-to-operate.the.shoulder plate '285:-on-

{

the stem: of the .companion units multiply-.-

ing plate, so that'when the bar 259 descends :
it will ride under the shoulder plate 285 in.

readiness to'lift the-same and its connected
units- multiplying plate ‘on the next opera-
tion: resulting. from the second
handle. :

A spring 286 is connected to the tripping

pawl 253 so that when the tens multiplying:

plate is lifted said pawl is forced to a posi-
tion under the projection 284 of the plate
254 so that when said tens multiplying plate
is lowered the shoulder plate carried there-
by will be returned to its normal position
out of the path of bar 259, and cqnsequently
the next raising movement of said bar will
not operate said tens multiplying plate. A

pull of the -

over the units cross arm 247. When the

tens multiplying plate is elevated on the
first operation of the handle it will engage

and lift all of the arms 247 because any™

-number ‘higher than*“1” multiplied by’ “9”
containg ' one* or'‘miore  tens,
handle is restored the number thus indi-
-cated would be registeie¢d’in:the redr ‘total-

‘When' the

izer; .to wit, 543" which.is the'tens partial

.product of 654 multiplied by: 9,. said :par- .

tial product being. obtained from the tens
multiplying plate. - . The: units multiplying.

‘plate is operated on the second pull of the
‘handle, as before described, and will regis-

ter. the units. partial product -in:the rear.
totalizer,. which product in this. instance- is -

© “456”. . After the tens partial product has

spring- 287 is connected to the tripping -

pawl 284 for the same purpose, and when
the bar 259 has lifted the units multiplying
plate the spring 287 will force said pawl in-
wardly so as to locate such shoulder under
the projection on the shoulder plate 285 to
withdraw said shoulder from its position
over the bar 259 when the units multiplying
plate is lowered.

When the units multiplying plate is
lifted it will carry with 1t all of the
eross arms 247 so that said arms will lie in
a diagonal row, but in the opposite direc-
tion from that they formerly occupied
when the tens multiplying plate was lifted,

the final movement of the units multiplying-

plate picking up the zero arm 247 and lift-
ing the pendants thereabove so as to prevent
movement of the rack bars which are not to
actuate the wheels of the rear totalizer.
Returning, now,.to the example under

]
t

been registered .in the reartotalizer said
totalizer is stepped one step to the left and

-then the units partial product is added to

the tens partial product formerly obtained
from the tens multiplying plate, in the rear
totalizer, and consequently the rear totalizer
will show a complete product, that is, 5886,
which is the correct result obtained from
multiplying 654 by 9.

After the first pull of the handle in the
operation of multiplying, the rear totalizer
is stepped to the left one space. This also
occurs when multiplying by zero where it
is only necessary to pull the handle once
which.is equivalent to raising the tens par-
tial product to its appropriate normal po-
sition in the problem. This stepping to the
left of the rear totalizer is ne~essary in ovder
to properly register the partial products
therein because said partial products repre-
sent divisions. in tens and units of the com:
pleted product. To illustrate this in the ex-
ample under consideration, the number 543
represents the tens partial produ-t of 654
multiplied by 9, and this partial product
may be said to be in the tens division. be-
cause it is the result of the positioning’ of
the parts by the tens multiplying plate.

In the machine shown in the drawings
the rear totalizer has four wheels to the.
right of the units rack bar and consequently
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multiplications may be carried on to this
extent in this machine. By increasing the
number of wheels to the right it is obvious
that the capacity of the machine would be
correspondingly increased. In starting,
therefore, the units rack bar cogperates with
the fifth wheel in the rear totalizer from the
right, the tens rack bar with the sixth wheel
and the hundreds rack bar with the seventh
wheel. When the handle is operated in lift-
ing the units multiplying plate, the rear
totalizer is stepped to the left so as to posi-
tion the fourth wheel over the units rack
Dar, the fifth wheel over the tens rack bar,
and the sixth wheel over the hundreds rack
bar. The following example will illustrate
the necessity for this: ‘

654
9

543 registered by first pull of handle.

456 registered by second pull of handle.

5886 product registered. ‘

The means for stepping the rear totalizer
to the left are the following: - o

Referring now to Figs. 56 to 62, it will be
seen that the shaft 269 on which the rear
totalizer wheels are mounted is provided
with ratchet teeth 288 with which codper-
ates a pawl 289 mounted on the end of a

lever 290 pivoted on a bracket extension 291 -

extending from the rear totalizer frame 270.
A spring 292 holds the pawl 289 in engage-
ment with the ratchet teeth.. 293 indicates
a bevel-ended tappet normally held in posi-
tion to engage and vibrate the rear end of
Jever 290 by means of a spring 294, see Fig.
33. This tappet is mounted on the upper
end of a rod 295 which is guided in its ver-
tical movement in suitable ways by the cross
bars secured to the housing plates of the
multiplying plates. ,

Each of the units multiplying plates is
provided with a shoulder 296 extending
under a bar 297 fixed to the bar 295, see
Figs. 74 to 76. Thus when any unit multi-
plying plate is lifted it will lift the bar 295
and vibrate the lever 290. This vibration
of lever 290 occurs on the forward move-
ment of the handle so as to step the rear
totalizer wheels to the left before they are
depressed into engagement with the rack
bars. :

As the units multiplying plates are oper-
ated upon the second pull of the handle, and
as the bar 295 is controlled by the units
multiplying plate, this bar is relied upon
to break the toggle 276. To do this the up-
per link of the toggle is provided with an
extension 276* to which is connected a
slotted arm 276° in whose slot opcrates a
pin arranged on the lower end of bar 295.

5 When the toggle is straightened by the pro-

‘
’
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jection 275 cohnected to ‘the operated key
in group B, the slotted link 276° is de-
pressed, and when the bar 295 is raised the
pin on its lower end strikes the upper end
wall of the slotted link, lifting the same and
breaking the toggle, thus restoring the key
connections to normal position.

Under the operating pawl 290 there is a
second pawl 298 which serves to lock the
totalizer shaft against movement when the
%awl‘ 989 is operated to take a new bite.

oth of .these pawls 289 and 298 are pro-
vided with extensions for codperating with
a pin 299 on the end of a lever 300 pivoted
in a bracket on the frame 49. This lever
cooperates with a tappet 301 mounted on
the bar 51.so. that when the typewriter car-
riage is moved to the right the tappet will
vibrate lever 300 and release the pawls 289
and 298, see Fig. 56. The reason why the
re-setting of the totalizer wheels for an-
other operation is made dependent upon the
typewriter carriage is because the operations
of extensions always require the products

‘to ‘be ‘printed in & column at:the right of

the columns containing “the multiplicand

- and multiplier, and in positioning the type-

writer carriage for these columns the step-
ping pawls for the rear totalizer are disen-
gaged so as to permit the rear totalizer to
be repositioned for a new operation.

To print the product registered in the
rear totalizer it is only necessary to press
the “ P key and pull the handle once. This
operation of pressing the “P?” key also
places the product in the front totalizer
which may be in operative relation with
respect to. the rack bars in that particular
position of the typewriter carriage, and
thus the product is not only printed but
also registered in the totalizer as an item,
so that if there are a number of products
to be added together.the front totalizer in
which they are registered will, upon opera-
tion of the “ T key, enable the printing of
the correct total of the products.

Printing the product—A rod 302 is con-
nected to the “ P ” key and extends rear-
wardly where it is connected to a lever 303,
see Fig. 70 which lever has an extension
304 arranged above the pin 183 whereby

“when the P » key is-depressed the rod 185

is likewise depressed and the tappet 84
raised out of the path of the pin 83. Con-
sequently, the track frame 58 which sup-
ports the traveling carriage is not lifted up
so as to operate the stop pins 93. A bar 305
is connected to lever 303, and this bar has
a projection 306 which codperates with the
plate 176, whereby the © P key is held in
its depressed position until the handle
reaches the limit of its forward movement
when said plate, as before described, is vi-
brated and the “ P key is released.

The rear end of bar 303 is connected to 2
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lever 307, which lever has a forward exten-
sion 308 lying above pin 309 on the lower
end of bar 272. Thus when the “ P ” key is
depressed the bar 272 is likewise depressed,
lowering the rear totalizer fra 70 and
forcing the totalizer wheels into mesh with
their rack bars. Lever 307 is provided with
a rearward extension 310, which rearward
extension lies under pin 223 on rock arm 221
mounted on shaft 220. Thus, when the “ P”
key is depressed shaft 220 is rocked and
plate 219 raises all of the levers 102¢, but
not sufficiently high to engage them with
the pins 217. All of the teeth 232 are thus
disengaged from the rack 233, and conse-
quently 1f the total key is permitted to rise
when the handle reaches the forward limit
of its movement all of the sliding bars which
position the pendants 235 -and which are

.connected to the upper ends of levers 102+

will be restored to zero position.
Means for restoring the levers 102* con-

whose lower member is located over the rear-

.ward extension 310 of the lever 307, and

whose upper member 312 engages a sliding

. collar 813 mounted on the shaft 106 an
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carrying an arm 314 in whose end is mount-
ed a restoring bar 315. This restoring bar
is located in front of extensions 816 with
which each of the levers 102* is provided.
Collar 813 also carries an arm 317 which,
when the bell crank lever referred to is
rocked, is placed in the path of a pin 318
mounted in an extension of the cam 82, see
Fig. 63. When the handle is pulled the pin
318 engages arm 317, moving the restoring
bar 815 rearwardly, which restoring bar en-
cages the extensions 316 of the levers 102,
moving all of said levers back to zero posi-
tion. Thus, whenever the “ P” key is de-
pressed and the handle pulled the product
in the rear totalizer is printed, and if the
“ P ? key is permitted to rise when the han-
dle reaches the extremity of its forward
movement the totalizer, wheels will stand
cleared. Tf the “ P” key is held depressed
by the operator until the handle returns to
its rear position, it is obvious that the rear
totalizer wheels will be kept in mesh with
the rack bars and the amount of the product
re-registered therein. Pressing the “P7”
key, however, and pulling the handle al-
ways restores the pendants to zero position
in readiness for another operation. It will,
of course, be obvious that when the levers
102* are again lowered when the “I” key
rises, the teeth 232 engage their respective
racks so as to locate the pendants in their
zero position, and the pendants are then
prevented from accidental displacement.
By referring to Fig. 70, it will be observed
that the extension 310 is cut away where it
passes under the member 180 of the bell
crank lever which operates the plate 109 and

'
4

the cam 82. Thus, when the “P” key is
depressed these parts are not disturbed and
consequently the product which appeared in
the rear totalizer, which is printed, is regis-
tered in the forward totalizer.

Preventing the printing of partial prod-

ucts.—When any of the keys in group B is
depressed, the cam 82 is moved laterally as

before described, and this lateral movement
causes the cam to Lecome disengaged from
the pin 167°, and thus the bar 163 of the
printing mechanism is not vibrated and con-
sequently the printing hammers are not op-
erated. .
Correcting errors in the multiplying de-
vices.—If an example has been erroneously
introduced into the multiplying devices, as
for instance by operating the keys in group
A, and then pressing the “ R ” key and oper-
ating the handle, said multiplying{: devices
may be cleared by pressing the “P?” key
and pulling the handle as heretofore de-
scribed. - If an example is set up in the
multiplging devices and the wrong key in
group B'is operated, this can be corrected,
before. operating the handle, by pressing the
error keéy. which is connected to the rod 206.
This rod, as shown in Fig. 5, extends rear-
wardly beyond the rack bar 197, its end be-
ing in line with the lower member 319 of a
bell crank lever, which bell crank lever is
brovided with a hooked extension 320 see
fig. 73 which embraces the projecting end
of pivot bolt 321 of the torale links 276.
Thus when a key in group B is pressed and
the toggle links 276 positioned so that their
centers aline, the straightening of which tog-
gle links, as before stated, moves the plate
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109 and cam 82 laterally so as to position

plate 109 in operative relation to the bar
972, the operation of the error key swinging
the member 319 will cause the hooked ex-
tension 320 to engage the bolt 321 and break
the togele which results in restoring the
plate 109 and cam 82 to normal position. At
the same time the upper member 322 of the
bell crank lever lifts bar 323 guided in its
vertical movement by the housing plate of
the multiplying mechanism, which bar car-
ries an arm 324: which arm lies under the
Tearward extensions of all of the shoulder
plates, and consequently, if any of said
shoulder plates have been trinped they will
be lifted and restored to position over their
tripping pawls.

Katending or setting up a number regis-
tered in a foroard totalizer in the multiply-
ing devices.—This is accomplished by the
“E” key to which is connected a rod 325.
This rod also connects with a lever 326, see
Fig. 71, which lever 326 is provided with a
forward extension 327 lying over pin 183
heretofore referred to. Thus when the “E”
key is depressed the rod 185 is pulled down,
lifting the tappet 84 and preventing the
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track frame 58 and its traveling carriage
from rising when the handle is pulled. To
lever 326 is connected a bar 328, which bar
is provided with a projection 329 designed
to codperate with plate 176 whereby the “E”
key is locked in its depressed position until
the handle reaches the limit of its forward
movement. The rear end of bar 328 is con-
nected to a lever 329, which lever 329 carries
s forward extension 330 lying over pin 178
vi the lower end of bar 113. Thus when
key “K7 is depressed the frame carrying the
forward totalizers is likewise depressed, and

the forward totalizer in operative relation-
5 with respect to the rack bars is thrown into

mesh therewith, the same as in taking a
total. Lever 329 is also provided with a

rearward extension 331 which lies under pin -

309 of rock arm 221, It will be noticed by
referring to Fig. 63, that pin 222 lies nearer
the axis of movement of the rock arm 221
than does the pin 223 on said arm 221, and
the extensions 224 and 331 which codperate
with pin 222 move in a relatively greater arc
than does the extension on lever 307 which
cobperates with pin 223, and consequently
when either of the levers 329 or 225 are
opefated by the “I” and “R” keys respec-
tively. the rock shaft 220, through its plate
219, lifts the levers 102* up into %ull engage-
ment with the pins 217; whereas, as before
deseribed, when the “P” key is operated and
the shaft 220 rocked by the engagement of
pin 223, the levers 102* are raisea, but not
sufficiently so that the slots in their upper
cnds will engage the pins 217. The action
of the “E” key in engaging the levers 102*
with the levers 102 will connect the pendants
with the rack bars so that when the handle
is pulled as in taking a total the rack bars
will move forwardly and carry with them
pendants, positioning said pendants in the
positions of rest of their connected rack
bars. When the handle approaches the
limit of its forward movement the “E” key
is released, which releases the levers 1022,
permitting them to drop so that the teeth
932 will engage with the racks 233, thus
locking the pendants in positions deter-
mined by the movements of the rack-bars
and registering in said pendants the number
which had been registered in the forward
totalizer.

1f it is desired to clear the forward total-
izer, the handle is permitted to return home;
but if it is desired to retain the number
formerly contained in the forward totalizer
and now registered in the multiplying de-
vices, the “T” kev may be operated which
will maintain relation between the forward
totalizer wheels and the rack bars so that
the restoring movement of the rack bars re-
sulting from the backward movement of the
handle will re-register the number in the
forward totalizer. Whenever the “E” key is

1,386,804

operated to transfer the number registered
in the -forward totalizer t6 the multiplying
devices, the number will be printed by print-
ing mechanigm and the forward totalizer
cleared, if the “E” key is permitted to rise
at the end of the forward movement of the
handle. By holding the “IE” key down, the
number, while registered in the multiplying
devices and printed, will be taken.out of the
multiplying devices and re-registered in the
forward totalizer.

7 he decimal key—The decimal key, which
bears the character “D,” is connected to a
rod 340 whose rear end is connected to a
lever 341 see I'ig. 72 carrying a rod 342 at
its upper end, said rod being also supported
by a lever 343. Rod 342 carries a shoulder
344 at its upper edge forming a track for
raising the plate 176 when the “D” key is
pressed, and thus if any of the other result
leys, “I5,” “R,” “T” or “P,” have been oper-
ated and it is desired to release them, the
“D" key may be operated to accomplish this
purpose. It will be noted that the track 344

.does not permit the “D” key to be locked in

a depressed position because none of the de-
vices under the control of the “D” key are
ever permanently positioned in the machine.

The under-side of bar 342 is slotted to re-
ceive one member 345 of a bell crank lever
whose other member 346 is connected thereto
by a vertical shaft mounted in a suitable
post, see Fig. 5. The upper member 346 is
connected to a sliding sleeve 347 forming the
hub of the arm 167 which is conne:ted to the
hammer-releasing arm 163, see Fig. 48. As
before described, the arm 167 is rigidly con-
nected to the arm 167* whose pin 167 oper-
ates in a slot in the cam 82. The purpose of
maintaining operative relations between the
pin 167° and the slot in cam 82 during the
time that said cam 82 is displaced by the

4D key is to insure the operation of the

printing mechanism notwithstanding the
lateral displacement of cam 82. The arm
85 which carries the tappet 84 for effecting
the lift of the track frame 58 is loosely
mounted on the hub of arm 167 so that the
arm 85 is also moved laterally with the arm
167 and maintains operative relation be-
tween the tappet 84 and its operating pin 83.

The lever 343 is provided with a rearward
extension 348 which lies under the member
180 of the bell crank lever, whereby when
said lever 343 is rocked the bell crank lever
is operated so as to shift the plate 109 and
cam 82 to the third position, wherein the
plate 186 registers with the outermost slot
in post 188 and insures the maintenance of
the shifted position of plate 109 and cam 82
during the forward pull of the handle.

349 indicates a rod connected to the “D”
key, which rod as shown in Fig. 5, is also
connected to a rock arm 350 on which is
mounted the plate 22 of the escapement yoke,
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which plate as before described lies over the

rear ends of the-bars of the keys in group
‘A, These key bars, as shown 1n Fig. 110
are notched in their upper edges so that
when the “D” key is depressed and plate 22
rocked forward, operation of keys in group
A will: not actuate the escapement mecha-
nism which ~g8teps- the traveling :setting-up
carriage from right to left. Thus,if it is de-

sired to set up-on ‘the keys.in groip A 25.5
- 'the keys. forthe whele numberare operated.-

" and then' the *D” key-is:presséd -while the

15

- 20

. figures in the drawings. This decimal rack.

{3
ot

30

“5” key in group: A-is‘operatéd, which re- -

sults in bringing:into action:a decimal rack
bar 100 which lies at the right of the units
rack bar 100 heretofore described. - -This
decimal rack bar ‘1002, shown in the draw-

‘ings, is not provided with a zero printing

type because such would be- useless and it
may thus be distinguished in the 'several

bar is normally inactive.in the ordinary and

usual “operations of -the: machine, -but is:
“D? key is’
operated by:the drrest.of ‘the' traveling car-

brought into action when: the

riage ‘and the setting-up of:a. pin therein,
which pin ‘occupies a position one column
order to the right of what it would. occupy

had the escapement mechanism operated. In -

‘other words, in the ordinary -operation of

- the machine when a key in group A is de-

35

40

pressed a pin 63 is set up-in the -carriage
and then when the key . is released the car-
riage travels one step to the left. In'the

example undeér consideration-the “2” and -

“5” keys in group ‘A have been operated and
the proper setting-up pins in the first and
second series at the left have been advanced
under the tens and units rack bar. When
the “D” key is depressed the escapement

~ mechanism 1s thrown out of operation and
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consequently when the “5” key in group A
is depressed the carriage’ cannot travel but
will remain stationary with the setting-up
pin in the third series to the right positioned
under the decimal rack bar.

When the operating handle is pulled, the
stop pins 93 are set, there being g series for
the decimal rack bar as well as the rack
bars identified with whole numbers, and con-
sequently the decimal rack bar is moved for-
ward gnd operates ‘the same as the other
rack bars. There is also a wheel in the total-
izers for codperating with the decimal rack
bar. The printing type of the decimal rack
bar are each preceded by a period as shown
in Fig. 51, so as to indicate the fact that the
number printed by the type characters on
this bar are decimals.

Tf it 1s desired to strike a decimal into the
machine and not strike a whole number
before the deciinal, it is obvious that the “D”

“key can be depressed and a key in group

A operated, which will prevent the traveling
carriage from moving. It has been stated

.
’

nay move

2O

before that the first series of setting-up pins
at the left of the traveling carriage lie under
the series of :stop pins 93 which control the
decimal rack bar. : ,

I have illustrated only one decimal rack
Lar in the accompanying drawings and con-
sequently the machine has the capacity for
handling only tenths of a whole number.
In view:of the fact that the decimal rack
bar is normally restrained from movement
and is only brought into action under special
circumstances, special means are provided
for releasing said rack bar in order that it
orward to its designed ‘position.
These means consist of a set of stop pins 93¢
which are located under the decimal rack
bar. These stop pins are provided with
lateral projections or shoulders at their up-

-per ends which rest under a wing plate 351

;}ivoted~at=its side edge to one of the bars 90.
The free edge of:this wing plate has a pro-
jection 8512, as shown in Fig. 42, which pro-

. Jéction. codperates-with -a latch bar 852 by

enteringinto a recessin said bar. When any

"of .the pins :93* are lifted the wing plate is

raised and the latch 352 raised, which causes
‘the upper end. of said latch to move out of

~the path of a pin 353 on the decimal rack

bar and place a recess in the side of the latch
bar-in the path of said pin, wheréby the
decimal rack bar may move forward under
the impelling action of its spring. The up-
per edge of this recess, as shown in Fig.
46, is inclined so that when the rack bar is
restored-to normal position the pin 853 will
engage said inclined -portion, lifting the
latch, which latch then drops to its normal
position in front of the pin 353.

To print a decimal which may have been
registered in the machine, it is obvious that
some means must be provided to release the
decimal rack bar in order that it may move
forward, if a number is registered therein,
and -present :the proper printing type into
printing line. To do this a lever 354 is
pivotally mounted upon the cross bar 91 and
has one end projecting under a lateral ex-
tension 352¢ of the latch bar. The opposite
end of this lever is provided with a pin
which is located under an extension 355 on
the bar 113 which depresses the forward
totalizers in taking a total. Thus, when the
“T7? key is depressed and the handle pulled
to take a total the latch bar 252 will be
raised so as to release the decimal rack bar,
and said decimal rack bar will move for-
ward to present the proper printing type in
printing line unless the tripping projection
of its meshed totalizer wheel 119 stands at
zero, in which event the bar will remain sta-
tionary. ‘

In connection with the description of the
parts controlled by this D or decimal key it
may be well to state, in addition to the
above, that where it is desired to use the rear

70

75

80

90

100

110

115

120

125

130



20

25

30

40

GO

8O

totalizer as a totalizer primary in character
and to the exclusion of the forward total-
izers the keys in group A may be operated,
and after the example has been set up on the
keyboard the D key is depressed, which
shifts the parts just above described, and
upon the pull of the handle the item will be
introduced into the rear totalizer. To ob-
tain the total of a series of items so intro-
duced into the rear totalizer the P key is de-
pressed and the handle pulled. In using the

‘D key to place an item in the rear totalizer

it will be observed that the D key is not op-
erated until after the item is set up on the
keys constituting group A. Were the D key
depressed before it was attempted to set up
the item on the keys in group A, it is obvious
that the throwing out of the escapement

would prevent the movement of the car-

riage, and consequently the introduction of

the items into the field of the setting-up
’ ’ . Fig. 7. Bar,357.is also provided with a

pins.

key is depressed, the throwing out of the
escapement mechanism is of no consequence
because the carriage is already in a position
of rest. Upon the depression of the D key
the plate 82 and its connected plate 109 are
displaced, and consequently the bar 113
which depresses the forward totalizers into

mesh with the rack bars will not be operated..

The bar 272, however, will be operated as the

handle moves forward to throw the rear-
totalizer into mesh with the rack bars, the .
plate 109 codperating with the pin 274 be-

fore described.
The extension 186 will enter the third or

innermost groove in post 188, and thus the-

plates 82—109 will be held displaced during
a full stroke of the handle. The rear total-

izer will be thrown into mesh with the rack

bars when the handle reaches its forward
position by the operation of the plate 109 on
rod 272. Then, by pressing the 'B key down,
which T key, through the bell crank lever
connections 173——17?, directly engages the
pin 178 on the lower end of tKe bar 113, see
Ifig. 68, the forward totalizers will be
thrown into engagement with the racks not-
withstanding the lateral displacement of the
plates £2—109. In this manner an item may
be simultaneously introduced into the rear

totalizer and any one of the forward total-
5 izers, and by repeating this operation'and
items into the several forward.

introducin
totalizers the rear totalizer will of course
exhibit the grand total of all the items at the
end of such operations. '
Multiplying a decimal—In order to mul-
tiply a decimal we will assume that the
proper key is struck in group A, as, for in-
stance, the “4” key, and that the “D” key

has been depressed to prevent the traveling

carriage from moving. Thus “.4” is intro-

i
’

However, after the complete itém'has been
set up on the keys of group A, when the D’

~multiplication the product of the

1,336,904

duced into the machine. If the “R” key is
now operated, when the handle is pulled this
“4” will be printed and also set up in the
pendant connected with the stepped stop bar
at the extreme right-hand side of the series
and registered in the forward totalizer. If
the key in group B is now depressed and the

~handle pulled twice it results in multiplying

the decimal as heretofore described with
respect to whole numbers. To multiply a
decimal, it is obvious that some means must

' be ‘provided for releasing the -decimal rack

bar, and these consist of a lever 356 pivoted

to the frame plate 90 and lying under the .

rojecting end of the lever 354 as shown in
Pig. 45. The opposite end of this lever is
connected to a vertical bar 357 guided in the
frame of the multiplying mechanism, see
Fig. 74, and which has a pin 358 extending

-under-the bar 259 whereby said bar 259. will

return the bat 35740 its normal position, see

cross arm’-359. which® codperates-with shoul-
ders 296 on the:units multiplying plates and
also with shoulders 360 on.the tens multi-

_plying plates. . The shoulders 360 are shorter
than the shoulders 296 so that when any

of :the tens ‘multiplying plates are lifted

" they will raise:the bar 357 but will not dis-

turb the bar 295 which effects a step-by-step
movement, in the rear totalizer. When any

- of the units multiplying plates are elevated

their longer shoulders 296 will engage and
lift the“crossed .arms of both arms 295 and
357, lifting said bars so as to effect the step-
by-step movement of the rear totalizer, and

.also .vibrate the lever 356. - Thus it will be

seen ‘that lever 856 'is vibrated and the deci-
mal rack bar released every time a multiply-
ing plate is raised. This is necessary as in
ecimal
multiplied might contain both tens and

“units, and the decimal rack bar must be re-
- leased in order to. re,trrilster the partial prod-
a

ucts in the rear totalizer.

Decimating the product.—In order to dec-
imate the product, which means reducing
it by tens for the purpose of eliminating un-
necessary decimals, I provide a key 361
which, ?(,)r the sake of convenience, 1 have

- shown as being located in the key-board of

the typewriter, see Fig. 2. To thjs key 361
is connected a rod 362, (Fig. 41) the rear
end of which is shown in Fig. 3. This
rod is connected to a rock arm 363 mounted
on a rock shaft to whose opposite end is
pinned a rock arm 364. This rock arm 364
carries a bar 365 whose upper end is inclined
and lies adjacent the frame 270 containing
the. rear totalizer, see Figs. 59 to 62. The
pawls 289 and 298 are provided with exten-
sions on their free ends which lie in the path
of the inclined upper end of the bar 365.
When bar 365 is lifted by the decimating
key its straight edge will rise in front of a
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ratchet tooth 288 while its beveled edge will
engage the pawls 289 and 298 and lift them
out of engagement with their ratchet teeth.
The spring 366 which tends to draw the rear
totalizer to the right now moves said total-
izer until the ratchet tooth behind the bar
365 is arrested. - When the decimating key
1s released and the bar 365 lowered, the
pawls 289 and 298 are freed and rest on to
of the ratchet teeth respectively with whic
they formerly engaged and ‘consequently:

ratchet tooth the spring 366: will pull -the
rear totalizer a distance of one step to the
right. This may be repeated as many times
as it is desired to decimate the product in
the rear totalizer. R :

In the machine shown
ing drawings 1 have shown the rear itotal-
izer as being provided with two extra wheels
which may contain numbers in the product;:
which numbers may-be eliminated -and mot

-appear in the printed. product by, reagon of ..
vthe fact that: they have beenstepped-out of -1the decimal rack-bar:are released, and-when

the desired :answer. - This eliminationzefjun-:
necessary decimals from the product: is:de-:
sirable because in business transactions it is -

31

will be noticed, by reference-to Figs. 30-and
32 'do not carry type at their forward ends
and have no teeth which can engage the
front totalizers. Said rack bars, which may
be termed clearing bars, are provided with
teeth which cooperate only with the wheels
of the rear totalizer. These clearing rack
bars are:also provided with pins 867 which,
like the pin 353 of the decimal rack bar,
normally lie behind latch bars 868,  which
latch bars. have arms 369 extending rear-

~when thei bar 365 is withdrawn from its --wardly therefrom. These arms 369 lie-over

the end of a lever 370, which lever is a'com-
panion to the lever 354, but-the opposite end
of lever 370 codperates with a bracket. ex-

“tension 371 on the bar 272 which is con-
. © - mected to:'the frame carrying the rear to-
in the:adcompany- -
~to depress -the ‘rear totalizer into engage-
~ment rwith- its rack ‘bars it will be ‘obvious

talizer. --Whenever the bar 272 is operated

that the:cleating bars will be released.
'When-the “ P Kkey is depressed.to obtain
ia iproduct-the clearing: bars together with

the’handléiis-operated the: product is print-

-ed-rand aken :out of the rear totalizer iand
-transferred into:the forward totalizer and

seldom ' that decimals are considered less -all &f.the-actuated whesls of the rear to-

than mills; While it may be desirable to
compute these decimals of lower erder in
multiplication, and while they may appear
in the product up.to mills, the decimating -
tey eliminates them from the answer, and
brings the units, tens and hundreds wheels
back to their proper positions. .

This. decimating key is useful in ‘deter-
mining the price of articles of commerce -
based on a given rate per hundred weight
or thousand pounds, as the case may be. In
the first instance, the number of pounds can

be multiplied by -the -price per hundred .

pounds and the decimating key . .operated
twice, which will give the correct answer of
the cost. At:so much. per thousand peunds
the decimating key would be operated three
times. This decimating key in stepping the
rear totalizer to the right, may :possibly -
leave numbers registered in said ~wheels

stepped out of codperative relation to the

devimal units and tens bars, etc., which
would play havoc when it was again desired
to multiply and obtain a product. In other
words, under such conditions a correct prod-
uct could not be obtained in the rear to-
talizer. After decimating a product one or
more times as desired the proper product
may then be taken in the usual manner.
Means must be provided for clearing the
rear totalizer wheels which contain numbers
which have been eliminated from the print:
ed product, but which have been registered
therein. This means consists of as many
rack bars as there are extra decimating
wheels in the rear totalizer, said rack bars
These rack bars, it

’
hd ’

-talizer cleared. - - -

When ‘it is desired to add one or more
numbers to one or. more products and -sep-
‘arately. totalize the -several products, and

‘also to totalize the sum of the products with

the added. numbers, the product in the rear
totalizer must first be printed and registered
inone of the forward groups of totalizers in
the usual way, viz., by pressing the “P"
Jkey during the forward movement of the

“handle and holding said “P” key down
~during the return movement of the handle,

whereby -the product is not only registered
in the forward tofalizer, but re-registered
in the rear totalizer. The number or num-
bers to be added-to.the: given product are
then struck on the keys in group A and the
“D? key held down during the forward
smovement of the handle for each number so
struck. The accumulated total in the rear
totalizer may now be printed and registercd
in aseparate set of forward totalizers by

‘pressing the “P” key and holding it down

while the handle makes .a complete stroke.
To hold the “ P ” key down during the for-
ward movement -of the handle it converts
the rear totalizer into a -complete totalizing
mechanism. After the several numbers
have been added to their given product and
their totals totalized, and the several prod-
ucts totalized in another set of forward to-
talizers, their separate totals mav be taken
in the manner already described. '

If at any time it is desired to totalize the
numbers or totals in two or more of  the
forward sets. of totalizers, it is only neces-
sary to depress the “P” key during the for-
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32

ward movement of the handle, when taking

each of the totals, or the numbers in the
front totalizers. This will totalize the num-
bers in the rear totalizer as a grand total,
which may then be printed and the rear
totalizer cleaved as when taking a product
therefrom.

The clearing rack bars 100° have operat-
ing bars 102 connected to them similar to
the type-carrying rack bars so that these
rack bars are moved forward by springs and
returned to normal position by the restoring
bar 104.

The clearing bars are only released by
their restraining latch bars during the print-
ing of products. The latch which restrains
the deeimal rack bar and which is under the
control of the lever 354 is released at every
stroke of the handle. As this release occurs
after the front totalizers have been thrown
into mesh therewith, it will be seen that if
the front totalizer wheel meshing with the
decimal rack bar stands at zero said bar
cannot move forward but will remain sta-

tionary, and before the totalizer wheel is .

disengaged therefrom the latch bar will
have been restored. to its normal position.
However, should the totalizer wheel in en-
gagement with the decimal rack: not. stand
at zero, pawls 208 may be relied upon to
prevent forward movement of said. rack.
The decimal rack bar and also the clearing
bars each codperate with their respective
pawls 208, and these pawls prevent-unnec-

5 essary and untimely movement of said rack

bars. The movement of the decimal bar is
dependent upon the actuation of one of its
stop pins which raises its latch bar, and the.
decimal bar then moves forward before the
front totalizer wheels are in engagement
therewith, except of course when taking a
total. in which latter event the decimal bar
is released and operated as the other type-
carrying bars of the machine.

Locking the idle totalizer wheels against
accidental displacement—375, see Fig. 56,
indicates a bar coextensive in length to the
distance of movement of the three groups
of totalizers, said bar having an edge de-
signed to codperate with all of the idle total-
izer wheels which are not in operative rela-
tion to their actuating rack bars. The edge
of the bar is cut away as shown so as to pec-
mit rotation of the active totalizer wheels.

The rear totalizer is also provided with a
bar 376, which bar is normally out of en-
gagement with said rear totalizer wheels.
but when said totalizer wheels are stepped
to the left snid bar successively engages the
advancing wheels and locks them against
displacement.

As the toothed carrving segments are
spaced apart for mounting the bars 127
thereon. it micht occur that the totalizer
wheels in passing from one toothed segment

.
1
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to the other might be displaced, and to
avoid this I widen the tecth of said seg-
ments as shown in Fig. 26, which results in
providing practically 2 continuous way for
the teeth of the laterally movable totalizer
wheels.

In Figs. 101 and 102 I have shown a
toothed bar 1042, the teeth of which are
pointed, said points being designed to enter
between bars 102 and 102* for the purpose
of spacing said bars apart and holding them
in their separated positions so that they will
not frictionally contact with each other in
operation.

With reference to the means for operating
the parts of the adding machine, it will be
understood that while I have shown and de-
scribed an operating handle, other power
such as a motor could be employed to rock
the shaft 81, and for sake of distinction
the said shaft 81 might be designated as
the power shaft. The rear totalizer in its
codperative relation to the multiplying de-
vices may also be desighated as the product-
totalizer in so far as in its function of
adding the partial products together it will
contain at the end of the multiplying op-
eration the complete or total product.

I am aware that minor changes in the
construction, arrangement and combination
of the several parts of my device can be
made and substituted for those herein shown
and described without in the least depart-
ing from the nature and principle of my
invention.

Several of the features shown in this pres-
ent application have been heretofore dis-
closed in applications previously filed by me,
to wit, No. 189,031, filed January 14, 1904;
No. 225.758, filed September 24, 1904; and
No. 249,369, filed March 10, 1905. My pres-
ent application contains practically all of
the most important features of my afore-
said applications, and may therefore be con-
sidered as a composite continuation thereof.

Having thus described the invention, what
is claimed as new and desired to be secured
by Letters Patent is:

1. In a calculating machine, the combina-
tion with two or more groups of totalizer
wheels operating as separate entities and
shiftable laterally with respect to the actu-
ating device, a single set of actuating de-

"vices therefor, carrying devices common to

all of said groups of totalizers, printing
type for printing the items and the totals
thereof, said printing type being positioned
by said actuating devices, a paper carriage
also laterally shiftable with respect to the
actuating device so as to position a sheet of
paper opposite said printing type for col-
umn printing, means for holding said
eroups of totalizer wheels in a laterally im-
movable position for repeated operations of
said actuating devices, and means for collec-
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tively moving the grouips of totalizer wheels
laterally with respect to the actuating de-
Vice so as to position a selected group in
operative relation to said actuating devices.

2. In a calculating machitie, the combina-
tion with two or more groups of totalizer
wheels operating as separate entities and
shiftable laterally with respect to the actu-
ating device, a single set of relatively fixed
actuating devices for each of the several
wheels in a selected group, carrying devices
common to all of said groups of totalizers,
printing type for printing the items and the
totals thereof, said printing type being po-
sitioned by said actuating devices, a paper
carriage also laterally shiftable with respect
to the actuating device so as to position a
sheet of paper opposite said printing type
for column printing, means for holding said
groups of totalizer wheels in a laterally im-
movable position for repeated operations of
said actuating devices, means for collectively
moving the groups of totalizer wheels Iater-
ally with respect to the actuating device so
as to position a selected group in operative
relation to said actuating devices, and an-
other totalizer cobperating with said actuat-
ing devices and independent carrying mech-
anism for said last mentioned totalizer,
whereby the said last mentioned totalizer
may be operated in conjunction with the
shiftable totalizers to register the grand
total of all the numbers registered in said
shiftable totalizers.

3. In a calculating machine, the combina-
tion with two or more groups of totalizer
wheels operating as separate entities and
shiftable laterally with respect to the actu-
ating device, a single set of relatively fixed
actuating devices common to said totalizers,
printing type for printing the items and the
totals thereof, said printing type heing po-
sitioned by said set of actuating devices, a
paper carriage also laterally shiftable with
respect to the actuating device so as to po-
sition a sheet of paper opposite said print-
ing type for column printing, means for
holding said groups of totalizer wheels in
a laterally immovable position for repeated
operations of said set of actuating devices,
means for collectively moving the groups
of totalizer wheels laterally with respect to
the actuating device so as'to position a se-
lected group in’ operative relation to said
set of actuating devices, means for locking
the idle groups of totalizers against rota-
tion, another totalizer codperating with said
actuating devices, and independent carry-
ing mechanism for said last mentioned to-
talizer, whereby, the said last mentioned
totalizer may be operated in conjunction
with the shiftable totalizers to register the
grand total of all the numbers registered in
said shiftable totalizers.

4. In a caleulating machine, the combina-

a8

tion with alined groups of totalizer wheels
operating as separate entities and shiftable
laterally” with respect to the actuating de-
vices, a single set 6f actuating devices com-
mon to said totalizers, printing type which
are positioned by said actuating devices for

recording the items and the totals thereof;

@ paper carriage also shiftable laterally with

respect to the actuating devices, paper-feed: -
mounted on said carriage:

ing mechanism
and’ operable in any lateral’ position of the
carriage, means for shifting the groups of
totalizer wheels laterally so as to position

a selected group in operative relation to-

said actuating devices, and means for lock-
ing" the inoperative groups of totalizer
wheels against rotation.

5. In a calculating machine, the combina-
tion with a series of actuating racks, of a
swinging frame, a shaft slidingly mounted
in said frame, groups of totalizer wheels:
mounted on said shaft and movable there:
with, means for moving said shaft and its
groups of totalizer wheels laterally with re-
spect to said racks so as to position a se-
lected group of totalizer wheels in operative
relation to said racks and also position other
groups of totalizer wheels out of operative
relation to said racks, and means for caus-
ing engagement between the selected group
of totalizer wheels and all of said racks;
substantially as described.

6. In'a calculating machine, the combi-
nation with a movable frame, of a shaft
stidingly mounted in said frame, groups of
totalizer wheels loosely mounted on said
shaft and movable longitudinally therewith,
actuating devices for said total'zer wheels,
means for holding said groups in a laterally
immovable position for repeated operations
of said actuating devices, means for locking
the totalizer wheels not in operative rela-
tion to said actuating devices, and means
for moving said frame and its carried to-
talizers into and out of operative relation
to said actuating devices; substantially as
described.

7. In a calculating machine, the: combi-
nation with laterally shiftable groups of
totalizer wheels, of actuating devices for re-
peatedly operating all of the wheels of a
selected group, yielding’' means exerting an
energy to move said' groups of totalizer
wheels collectively in one direction, means
for holding said groups in a laterally im-
movable position, and means for positively:
moving the groups of totalizer wheels in
opposition to said’ yielding means so as to
place a selécted group of totalizer wheels in
operative relation to said actuating devices
and other groups of said totalizer wheels
out of operative relation to said actuating
devices; substantially as described.

8. In a caléulating machine, the combi-
nation with two or more groups of totalizer
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wheels operating as separate entities, of a
single set of actuating devices common to
all of said totalizers, means for holding
said groups of totalizer wheels in laterally
immovable position for repeated operations
of said actuating devices, yielding means
for collectively moving the groups of to-
talizer wheels in one direction so as to place
one group of totalizer wheels out of opera-
tive relation to said actuating devices, and
another group of totalizer wheels in opera-
tive relation to said actuating devices, and
an escapement mechanism for controlling
the movement imparted to said groups of
totalizer wheels by said yielding means:
substantially as described.

9 In a calculating machine, the combi-
nation with a laterally movable paper car-
riage, of shiftable groups of totalizer wheels,
actuating devices therefor, and means inde-
pendently movable with respect to the car-
riage, but under the control of said carriage
when said carriage is moving in one direc-
tion, for shifting said group of totalizer
wheels; substantially as described.

10, In a calculating machine, the combi-
nation with a laterally movable paper car-
riage, of shiftable groups of totalizer
wheels, actuating. devices therefor, yielding
means independent of the carriage and tend-
ing to move said groups of totalizer wheels
in one direction, an escapement mechanism
operated by said carriage for controlling
such movement, and adjustable means on
the carriage whereby said escapement may
be operated in different lateral positions of
the carriage; substantially as described.

11, In a calculating machine, the combi-
nation with a laterally movable paper car:
riage, shiftable groups of totalizer wheels,
actuating  devices therefor, ylelding means
tending to move said groups of totalizex
wheels in one direction, escapement, mecha-
nism for controlling such movement, a tap-
pet connected to: said escapement mecha-
nism, adjustable stops on the carriage for
codperating with said tappet whereby when
aid carriage moves in one direction said
escapement mechanism 1is operated, and
when said carriage moves in the opposite
direction said escapement mechanism is in-
operative, and means on the carriage for
positively moving the groups of totalizer
wheels in a direction opposite to the direc-
tion in which it is moved by said yielding
means; substantially as described.

12. In a calculating machine, the com-
bination with alined groups of totalizer
wheels, a single set of actuating devices
common to said totalizers, key-controlled
stops therefor, means for moving sal
groups of totalizer wheels laterally so as
to position a selected group in operative re-
lation to said actuating devices, means for

locking the inoperative group of totalizer

1,338,004

wheels against operation, and carrying de-
vices in operative relation to the free total-
izer wheels; substantially as described.

13. In a calculating machine, the com-
Lination with a movable frame, of a shaft
slidingly mounted in said frame, groups of
totalizer wheels loosely mounted on said
<haft and movable longitudinally there-
with, actuating devices for said totalizer
wheels, means for locking the totalizer
wheels not in operative relation to said ac-
tuating devices, means for moving said
frame and its carried totalizers into and out
of operative relation to said actuating de-
vices, and carrying devices for cobperating
with the operative totalizer wheels to oper-
ate said totalizer wheels when out of en-
pagement with said actuating devices; sub-
stantially as described.

14. In a calculating machine, the com-
bination with totalizer wheels carrying
tripping projections, of actuating rack bars
therefor, a swinging frame in which said
totalizer wheels are mounted, carrying de-
vices for operating said totalizer wheels
when the latter are out of mesh with their
actuating rack bars, and pendants mounted
in said swinging frame for cobperating with
the tripping projections of the totalizer
wheels, said pendants when actuated by
«nid tripping projections rendering the car-
rying devices controlled thereby operative;
substantially as described.

15. In a calculating machine, the com-
Lination with totalizer wheels, of rack hars
for actuating the same, tripping projections
on. said totalizer wheels, pendants codperat-
ing with said tripping projections, tripping
levers in operative relation to said pendants,
<houldered bars which are operated by said
tripping levers, and toothed segments to
which said shouldered bars are connected
by a slot and pin connection, said toothed
segments having operative relation to said
totalizer wheels; substantially as described.

16. In a calculating machine, the com-
Lination with totalizer wheels having trip-
ping projections, of actuating rack bars
therefor, spring-impelled toothed segments
in operative relation to said totalizer wheels,
a shouldered bar connected to each seoment
by =« slot and pin connection for preventing
movement thereof in one direction, means
operated by the totalizer wheels for trip-
ping said shouldered bars so that said sex-

ments may move under the action of their
respective springs, and a vibrating bar en-
eaging said segments for ‘temporarily re-
straining movement thereof, gaid vibrating
bar finally permitting movement of said
segments under the action of their respec-
tive springs, and then restoring said seg-
ments and shouldered bars to normal posi-
tion in readiness for another operation;
substantially as described.
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17. In a caleulating machine, the com-
bination with totalizer wheels and their
carrying devices, of a vibrating bar for re-
straining movement of said carrying de-
vices, and restoring the carrying devices to
normal position, a rod for vibrating said
bar, a tappet on said rod, and a cam which
coGperates with said tappet; substantially
as described,

18. In a calculating machine, the com-
bination with totalizer wheels and their
carrying devices, of a vibrating bar for re-
straning movement of said carrying de-
vices, and restoring the carrying devices to
normal position, a_ rod for vibrating said
bar, a tappet on said rod, and a cam which
codperates with said tappet, said cam be-
ing provided with a heel portion and a
concentric portion whereby said rod is
lifted when the cam is moving in one di-
rection and permitted to drop slightly and
be held in an elevated position during the
major portien of movement of the cam:
substantially as described.

19. In a calculating “machine, the com-
bination with totalizer wheels. of carrying
devices codperating therewith, a vibrating
bar, a rod for said vibrating bar, a tappet
on said rod, and a cam which codperates
with said tappet, said cam when moving

.in one direction not operating the bar, but

when moving in the opposite direction co-
operating with said tappet to initially Tift
the bar to an abnormally hich position, and
then permitting the bar to drop slightlv and
hold it in an elevated position, and finally
permitting the bar to descend to its lower-
most position: substantially as described.

20. Tn a ealculating machine, the com-
bination with totalizer wheels and their ac-
tuatine rack bars, of restoring mechanism
for said rack bars, and pawls codperating
with said rack bars for preventing unneces-
sary movement thereof, said pawls being
controlled in their operative relation to the
rack hars by said restoring mechanism;
substantially as described.

21. In a calenlating machine, the combi-
nation with actuating devices, of two in-
dependently operable groups of totalizer
wheels in operative relation to said actuat-
ing devices, one of which groups is Iaterally
shiftable, means for chifting said group so
as to displace the same laterally with re-
spect to said actuating devices, and means
whereby both groups may be engaged with
and operated by said actuating devices; sub-
stantially as deseribed.

22. In a calenlating machine, the combi-
nation with actuating devices, of two in-
dependently operable groups of totalizer
wheels in operative relation to said actunat-
ing devices, one of which groups is laterall ¥
shiftable, means for shifting said 2roup so

as to- displace the same laterally with re-
spect to said actuating devices, and means
whereby both groups may be simultaneously
engaged with and operated by said actuat-
ing devices; substantially as described.

23. In a_calculating machine, the combi-
nation with actuating devices, of key con-
trolled stops therefor, two independently op-
eralile groups of totalizer wheels in opera-
tive relation thereto and normally disen-
gaged therefrom, means for engaging both
groups of totalizer wheels with-said actuat-
ing devices, whereby a number registered in
one gronp may be transferred into the other

group, and means for disengaging the total--

izer wheels originally containing. said num-
her from said actuating devices, wherehy
said totalizer wheels stand at zero when the
number has been transferred to the other
totalizer wheels; substantially as described.

24. In a caleulating machine, the combi-
nation with actuating devices, of key con-
trolled stops therefor, two independently
operable groups of totalizer wheels in op-
erative relation' thereto and normally dis-
engaged therefrom, means for engaging
both groups of totalizer wheels with said
actuating devices whereby a number regis-
tered in one group may le transferred to
and registered in the other group, and
means for maintaining the engagement be-
tween the greup of totalizer wheels origi-
nally containing said number with said ac-
tuating devices, whereby said number will
be re-registered in the group of totalizer
wheels originally containing said number;
substantially as described.

25. In a calculating machine, the combi-
nation with actuating devices, of key con-
trolled stops thevefor, two independently
operable groups of totalizer wheels in op-
erative relation thereto and normally dis-
enigaged. therefrom, means for engaging one
group of totalizer wheels with said actuat-
mg devices for the purpose of positionming
said actuating devices, and means for en.
gaging the other group of totalizer wheels
with the positioned actuating. devices; snh-
stantially as deseribed.

26. In a calculating machine, the combi-
nation with toothed actuators, key means
for controlling the amount of movement of
said actuators, two independently operable
groups of totalizer wheels in operative re-
lation to said actuators, means for intro-
ducing items into one or both totalizers,
said means being under control of the op-
erator, and means for transferring numbers
from either totalizer to the other; substan-
tially as described.

27. In a calculating machine, the combi-
nation with two groups of totalizer wheels,
of key positioned stops for controlling the
movements thereof. and means under con-

e
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trol of the operator for transferring the
number registered in either group to the
other; substantially as described.

98, In a calculating machine, the combi-
nation with two groups of totalizer wheels,
of key operated means under control of the
operator for consecutively registering items
into either group, and means for transfer-
ring items accumulated in either group to
the other; substantially as described.

99, In a calculating machine, the combi-
nation with two groups of totalizer wheels,
of key positioned means for introducing a
series of numbers to be added together into
and means for trans-
ferring the numbers so accumulated in
either group to the other group of totalizer
wheels; substantially as described.

30. In a calculating machine, the combi-
nation with two groups of totalizer wheels,
of key operated means under the control of
the operator for rendering either group pri-
mary in character, and means for transfer-
ring the number from the primary group
of totalizer wheels to the other group of
totalizer wheels; substantially as described.

31. In a calculating machine, the combi-
nation with two groups of totalizer wheels,
of key operated means for separately in-
troducing items consecutively or alternately
in either of said groups of totalizer wheels,
and means for transferring the total of
items from either group to the other; sub-
stantially as described.

32. In a calculating machine, the combi-
nation with two groups of totalizer wheels,
of actuating devices therefor, key operated
means for rendering either of said groups
of totalizer wheels operative with respect to
said actuating devices in additive opera-
tions, means for obtaining separate totals
from said groups respectively, and means
for transferring a total from one group to
the other; substantially as described.

33. In a calculating machine, the combi-
nation with two groups of totalizer wheels,
of actuating devices therefor, key operated

means for rendering either of said groups

of totalizer wheels operative with respect to
said actuating devices in additive opera-
tions, means for obtaining separate totals
from said groups respectively, and means
for transferring a total from either group
to the other and adding said total to the
number already registered in the receiving
totalizer; substantially as described.

34. In a calculating machine, the combi-
nation with two groups of totalizer wheels,
of actuating devices therefor, key operated
means under the control of the operator for
consecutively introducing items into either
of the groups of totalizer wheels, and means
whereby in obtaining a_total of said items
the other group of totalizer wheels is auto-

65 matically thrown into operative relation to
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said actuating devices, whereby the said
total is registered therein; substantially as
deseribed.

35. In a caleulating machine, the combi-
nation with two groups of totalizer wheels,
actuating devices therefor, means for accu-
mulating items in one group of totalizer
wheels, and means for obtaining a total of
said items, which operation clears the group
of totalizer wheels in which said total was
registered and introduces said total into the
other group of totalizer wheels; substan-
tially as described.

36. In a calculating machine, the combi-
nation with shiftable groups of totalizer
wheels, of actuating devices therefor, means
for shifting the groups of totalizer wheels
so as to position a selected group in opera-
tive relation to said actuating devices, and
a group of totalizer wheels normally in op-
erative relation to said actuating devices,
whereby numbers registered in any of the
shiftable groups may be transferred to and
accumulated in the normally positioned
group of totalizer wheels; substantially as
described.

37. In a caleulating machine, the combi-
nation with shiftable groups of totalizer
wheels, of actuating devices therefor, means
for shifting the groups of totalizer wheels
so as to position a selected group in opera-

tive rvelation to said actuating devices, an-’

other group of totalizer wheels normally in
operative relation to said actuating devices,
and means under the control of the operator
for engaging any desired group of totalizer
wheels with the actuating devices for intro-
ducing a number therein; substantially as
leseribed.

38. In a calculating machine, the combi-
nation with actuating devices, of a group of
totalizer wheels normally in operative rela-
tion thereto, shiftable groups of totalizer
wheels, one of which is in operative relation
to said actuating devices, and means
whereby the two groups in operative rela-
tion to said actuating devices may be simul-
taneously engaged with and operated by
«aid actuating devices; substantially as de-
scribed.

39. In a calculating machine, the combi-
nation with a group of totalizer wheels nor-
mally in operative position, of shiftable
groups of totalizer wheels, one of which is
normally in operative position, and means
under control of the operator for transfer-
ring a number registered in either opera-
tive group to the other; substantially as de-
seribed.

40. In a caleulating machine, the combi-
nation with a group of totalizer wheels nor-
mally in operative position, of shiftable
groups of totalizer wheels, one of "which is
normally in operative position, means un-
der control of the operator for consecu-
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tively registering items in either operative
group, and means for transferring items ac-
cumulated in one group to the other; sub-
stantially as desecribed.

41. In a calculating machine, the combi-
nation with a group of totalizer wheels nor-
mally in operative position, of shiftable

groups of totalizer wheels, one of which is

normally in operative position, and key con-
trolled means for introducing a series of
numbers to be added together into one or
both groups of totalizer wheels; substan-
tiaily as described.

42. In a calculating machine, the combi-
nation with actuating devices, of key con-
trolled stops therefor, two independently
operable groups of totalizer wheels in oper-
ative relation thereto and normally disen-
gaged therefrom, one of which groups is
laterally shiftable, means for shifting said
group so as to displace the same laterally
with respect to said actuating devices, an’l
means for engaging said groups of totalizer
wheels with said actuating devices, whereby
a number registered in one set of totalizer
wheels may be transferred to the other set
of totalizer wheels; substantially as de-
seribed.

43. In a calculating machine, the combi-
nation with a laterally movable paper car-
riage, of shiftable groups of totalizer
wheels, actuating devices in operative rela-
tion to one of said groups of totalizer
wheels. another group of totalizer wheels
constantly in operative relation to said actu-
ating devices, and means under the control
of said laterally movable paper carriage for
shifting the shiftable groups of totalizer
wheels: substantially as described.

44. In a calculating machine, the combi-
nation with a laterally movable paper car-
riage, of shiftable groups of totalizer wheels,
actuating devices in operative relation to
one of said groups of totalizer wheels, an-
other group of totalizer wheels constantly
in operative relation to said actuating de-
vices, separate carrying mechanisms for
each of the groups of totalizer wheels in op-
erative relation to said actuating devices,
and means under the control of said lat-
erally movable paper carriage for shifting
the shiftable groups of totalizer wheels;
substantially as described.

45. In a calculating machine, the combi-
nation with a laterally movable paper car-
riage, of alined groups of totalizer wheels,
actuating devices for the group of totalizer
wheels in operative relation thereto, yield-
ing means under the control of the laterally
movable carriage for moving said groups of
totalizer wheels step-by-step in one direc-

‘tion, means on said totalizer carriage for

positively moving said totalizer wheels in
the opposite direction, another group of
totalizer wheels constantly in operative re-

B

lation to said actuating devices, and sep-
arate carrying mechanisms for each group
of totalizer wheels in operative relation to
said actuating devices; substantially as de-
scribed, _

46. In a calculating machine, the combi-
nation with two groups of totalizer wheels,
one of which is laterally displaceable, and
the other of which is substantially fixed
with relation to the actuating devices,
actuating devices, printing type which are
positioned by sald uactuating devices, and
printing mechanism codperating with said
positioned printing type; substantially as
dlescribed.

47. In a calculating machine, the combi-
nation with actuating . deviceg, of key con-
trolled stops for determining the excursions
thereof, two independently operable groups
of totalizer wheels in operative relation to
said actuating devices, one of which is lat-
erally displaceable, and the other of which
is substantially fixed with relation to -the
actuating devices, printing type which are
positioned by said actuating ~devices, and
means for causing said type to make a
printing impression whereby a record is
made of the number registered in either of
said groups of totalizer wheels; substan-
tially as described.

48. Ip a calculating machine, the combi-
nation with actuating deviees, of two key
controlled stops for determining the excur-
sions thereof, independently operable groups
of totalizer wheels in operative relation to 100
said actuating devices, means whereby both
groups may be engaged with and operated
by said actuating devices, whereby a num-
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ber registered in either group of totalizer

wheels may Dbe transferred to .the other.105
group of totalizer wheels, printing type
which are positioned by said actuating de-
vices, und means for causing said type to
make a printing impression and make a
record of the number which is transferred 110
from one totalizer to the other; substan-
tially as described.

49. In a calculating machine, the combi-
nation with-actuating devices, keys for con-
trolling the amount of movement of said 115
devices, printing type which are positioned

by said actuating devices, means for cans-

ing said type to make a printing impres-
sion, two independently operable groups of
totalizer wheels in operative relation to said 120
actuating devices, means for introducing

items into one or both of said groups. of

~totalizers  and making a record of said

items, said means being under control of the
operator, and means for transferring num- 125
bers from either totalizer to the other and
making a record of the number transferred;
substantially as described,

50. In a calculating machine, the combi-
nation with actuating devices, keys for con- :130
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trolling the amount of movement of said de-
vices, printing type which are positioned by
said actuating devices, means for causing
said type to make a printing impression,
two independently operable groups of
totalizer wheels in operative relation to said
actuating devices, means under control of
the operator for transferring the number
registered in either group to the other, and
make a record of the number transferred;
substantially as described.

51. In a calculating machine, the combi-
nation with actuating devices, means for
controlling the amount of movement of said
devices, printing type which are positioned
by said actuating devices, means for caus-
ing said type to make a printing impression,
two independently operable groups of to-
talizer wheels in operative relation to said
actuating devices, means under control of
the operator for consecutively registering
items in either group and making a record
of said items, and means for transferring
items accumulated in one group to the other
and making a record of the number trans-
ferred ; substantially as described.

52. In a calculating machine, the combi-
nation with shiftable groups of totalizer

-wheels, of actuating devices therefor, means

for shifting the groups of totalizer wheels
so as to position a selected groupen opera-
tive relation to said actuating devices, an-
other group of totalizer wheels normally in
operative relation to said actuating devices,
‘printing type which are positioned by said
actuating devices, and means for causing
said tyve to make a printing impression ir-

“respective of the particular group of total-

izer wheels with which said actuating de-
vices may be codperating; substantially as
des-ribed.

53. In a calculating machine, the combi-
nation with a laterally shiftable paper car-
riage, laterally shiftable totalizers whose
position is controlled by said paper carriage,
actuating devices for said totalizers, print-
ing type positioned by said actuating de-
vices, and means for causing said printing
type to make a printing impression of the
items in separate columns on a sheet of pa-
per in the laterally movable paper carriage,
which items are introduced into the differ-

—ent groups of totalizers; substantially as de-

seribed.

54. In a calculating machine, the combi-
nation with a laterally shiftable paper car-
riage for supporting a sheet of paper and
positioning said sheet with respect to the
printing type of said calculating machine,
shiftable groups of totalizer wheels whose
position is controlled by said laterally shift-
able carriage, actuating devices for codperat-
ing with the group of totalizer wheels in op-
erative relation thereto, printing type whose
position is controlled by said actuating de-

1,338,004

vices, whereby items registered in said shift-
able groups of totalizers may be printed in
parallel columns on a sheet of paper and
separately totalized in said groups of total-
izers, another group of totalizer wheels in
operative relation to said actuating devices
and in which items or totals introduced into
any of the shiftable groups of totalizers may
be registered, and means for printing the
orand total registered in such other group
of totalizer wheels; substantially as de-
seribed.

55. Tn a calculating machine, the combi-
nation with a traveling carriage containing
setting-up devices, keys for positioning said
setting-up devices, means controlled by the
keys for causing said carriage to travel step
by step from lower to higher orders, and
stop pins which are positioned by said set-
ting-up devices; substantially as described.

56. In a calculating machine, the combi-
nation with keys, of a movable field of set-
ting-up devices, means for positioning said
field to suceessively place denominational se-
ries of setting-up devices under control of
said keys commencing with the lowest order,
stop pins, and means for positioning said
stop pins by the positioned setting-up de-
vices: substantially as described.

57. In a calculating machine, the combi-
nation with keys, of a movable field of set-
ting-up devices comprising shouldered pins
which are lifted upon the operation of said
keys and locked in their elevated position,
and means for positioning said field to suc-
cessively place denominational series of set-
ting-up devices under control of said keys,
stop pins, and means for positioning sald
stop pins by the elevated setting-up pins;
substantially as described. ,

58. In a calculating machine, the combi-
nation with keys, of a movable field of set-
ting-up devices comprising shouldered pins,
ecach of said shouldered pins having a cam
face in order that it may be moved laterally
and locked in its elevated position, means
for positioning said field to successively
place denominational series of setting-up
pins under control of said keys, and means
Tor restoring said setting-up pins to their
normal position ; substantially as described.

59. In a calculating machine, the combi-
nation with keys, of a traveling carriage, an
escapement mechanism for controlling the
travel of said carriage, setting-up pins ar-
ranged in denominational series in said car-
riage, yielding means for exerting lateral
pressure against said pins, whereby when
said pins are elevated they are locked in po-
sition, and restoring means for displacing
the elevated pins laterally to unlock said
pins and depress them to normal position;
substantially as described.

60. In a calculating machine, the combi-
nation with keys, of a traveling carriage,
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‘means for imparting a step-by-step move-

ment to said carriage, shouldered pins ar-
ranged in said carriage, said pins being con-
nected together in pairs by springs whereby
said pins are locked in an elevated position,
and means for restoring said pins; substan-
tially as- described.

61. In a calculating machine, the combi-
nation with keys, of a traveling earriage,
means for imparting a step-by-step move-
ment to said carriage, shouldered pins in
sald carriage arranged in denominational
series which are successively placed under
control of said keys, means for exerting
lateral pressure against said pins to lock
them in an elevated position, and regtoring
means for moving the elevated pins laterally
and depressing them to normal position:
substantially as described.

62. 'In a calculating machine, the combi-
nation -with keys, of setting-up-devices ar-
ranged in denominational series, means for
successively placing each series under con-
trol of said keys, stop pins, and means for
collectively positioning said stop pins by
said setting-up devices: substantially as de-
scribed,

63. In a calculating machine, the combi-

‘nation with totalizer wheels, of shouldered

actuating devices therefor, a series of stop
pins movable into the path of movement of
each shoulder, means for positioning cer-
tain of said stop pins to arrest said actuat-
ing devices in one of nine different positions,
and means for positioning other of said stop
pins to hold said actuating devices ngninst
movement and in zero position; substan-
tially as described.

64. Ina caleulating machine, the combina-
tion with totalizer wheels, of shouldered ac-
tuating devices therefor, a series of zero and
digit stops movable into the path of move-
ment of each shouldered actuating device, a
traveling carriage containing a field of set-

ting-up devices arranged in denominational

series, keys, means for positioning said car-
riage to place said denominational series
successively under control of said keys, and
means on the carriage for positioning all of

the zero stop pins identified with actuating -

devices of higher demomination than the
positioned order stop pin of highest de-
nomination; substantially as deseribed.

65. In a calculating marhine, the combi-
nation with totalizer wheels, of shouldered
racks for actuating said wheels, zero and
digit stop pins arranged and movable into
series in the paths of movement of the re-
spective shoulders on said racks, setting-up
devices for elevating said stop_ pins into

the path of movement of the shoulders on - )
: “mormal position immediately after they have

saild racks, whereby said racks are either
prevented from moving hy the positioned
zero stop pins or permitted to move antil

B9

arrested by the positioned digit stop pins,
means for elevating the setting-up devices
so as to lift said stop pins into position,
means for restoring said setting-up devices
after the stop pins have been positioned, and
means for restoring the stop pins after the
racks have been arrested in their movement
by the positioned stop pins: substantially
as described.

66. In a calculating machine, the combi-
nation with totalizer wheels, of shouldered
racks for actuating said wheels, stop pins
for codperating with the shoulders of said
racks, and preventing movement thereof or
permitting movement of said racks depend-
ing upon the location of the positioned stop
pin, said stop pins being mounted in a sta-
tionary frame and means for collectively
restoring said stop pins to normal position’;
substantially as described.

67. In a calculating machine, the combi-
nation with totalizer wheels, of shouldere(
racks for cobperating therewith, stop pins
for determining the movement of said racks,
shoulders on said stop pins, a comb plate
whose teeth engage said shounlders, and
means for operating said plate to restore
sald stop pins to home position; substan-
tially as described.

68. In a calculating machine, the combi-
nation with keys, of setting-up devices in
denominational series which are successively
placed under control of said keys, means
for advancing said setting-up devices step-
by-step, and means for bodily elevating said
setting-up devices substantially as deseribed.

69. In a calculating machine, the combi-
nation with a traveling carriage containing
setting-up devices, a hinged track frame in
which said traveling earriage -is mounted,
and means for raising and lowering sail
track frame; substantially as described.

70. In a calculating machine, the combi-
nation with a traveling carriage containing
setting-up devices, a hinged track frame in

‘which said carriage is mounted, means for

advancing said carriage step-by-step along
said track frame, means for raising and
lowering said track frame and its supported
carriage, and a restoring cam plate on the
track frame for cotperating with the set-
tino-up devices; substantially as described.
- 71.'In a calculating machine, the combi-

“nation with 4 traveling carriage containing

setting-up devices, of a swinging frame on
which said -¢arriage is mounted, said ecar-
riage and its setting-up devices normally
lying in an idle plane, keys for positioning
sald setting-up devices, means for bodily
raising ‘said setting-up devices, and means
for restoring all of said setting-up devices to

been clevated and perform their work so as
to place said setting-up devices in readiness
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to be re-positioned before the other parts
of the machine may have completed their
operations; substantially as described.

79. In a calculating machine, the combi-

5 nation with a handle and means for com-
pellin% a full stroke of the handle, and an
error key for operating said means; sub-
stantially as described.

73. In a calculating machine, the combi-

10 nation with a handle and mechanism for
compelling a full stroke of the handle, a
traveling carriage containing setting-up de-
vices, and an error key for operating the
mechanisin for compelling a full stroke of

15 the operating handle and also for restoring
the carriage and its handle to operative
position ; substantially as described.

74. In a calculating machine, the combi-
nation with a group of keys by which the

20 multiplicand may be introduced into the
machine, a group of multiplier keys, multi-
plying devices positioned by said last men-
tioned keys, and an error key for restoring

. said multiplier keys and multiplying de-

25 vices to mormal position; substantially as
described.

75. In a calculating machine, the combina-
tion with keys, notched key bars connected to
suid keys, a plate codperating with said key

20 bars, and means for moving said plate into

rogister with said notch, whereby when a

key bar is operated said plate will remain
stationary: substantially as described.
76. Ina calculating machine, the combi-
45 nation with a laterally movable carriage, an
escapement mechanism for causing said car-
riage to move laterally step-hy-step, adding
keys and their key bars, a traveling carriage
containing setting-up devices which are po-
40 sitioned by said adding keys, means for
causing said traveling carriage to 1move
Jaterally step-by-step, and means under con-
trol of the operator for rendering the es-
capement which controls the lateral move-
45 ment of the paper carriage operative or in-
operative at will; substantially as described.
77 Tn a calculating machine, the combi-
nation with notched key bars, of a rocking
framne, a plate carried by said rocking frame,
50 and normally out of register with said notch,
whereby the operation of any of said key
bars will engage said plate and lift said
rocking frame, means for moving the plate
into register with said notches whereby the
operation of any of said keys will not rock
saidl frame, and an escapement mechanism
controllad by said rocking frame; substan-
tially as described.
78. In a calculating machine, the combi-
60 nation with keys, of laterally movable set-
tina-up devices in denominational series
which are successively placed under control
of said keys, a-stationary field of stops, and
means for arresting movement of said later-
65 ally movable setting-up devices, whereby

1,336,004

said laterally movable denominational series
are prevented from being successively placed
under control of said keys; substantially as
described.

79. In a calculating machine, the combi- 70
nation with keys, of a traveling carriage
containing setting-up devices, an escape-
ment mechanism for controlling the travel
of said carriage, said escapement mechanism
being operated by said keys, and means for 75
preventing said keys from operating said
escapement mechanism; substantially as de-
cribed. :

80. In a caleulating machine, the combi-
nation with a traveling carriage containing 80
setting-up devices, digit keys, and escape-
ment mechanism controlled by said digit
keys for effecting a step by step travel of
said earriage from lower to higher orders,
and a decimal key for preventing the travel 85
of said carriage; substantially as described.

81, In a calculating machine, the combi-
nation with totalizer wheels, racks for actu-
ating said totalizer wheels, one of said racks
being identified with the tenths column, a 90
traveling carriage containing setting-up de-
vices, means for advancing said carriage
step-by-step so as to denominationally posi-
tion said setting-up devices, and means_for
arresting the movement of said _carriage 95
whereby a setting-up device for the tenths
rack bar will be positioned; substantially as
described. L

2. In a calculating machine, the combi-
nation with totalizer wheels, of actuating
racks therefor, one of said racks being lo-
cated in the tenths column, a traveling car-
riage containing denominational serles of
setting-up devices, the first of which nor-
mally lies in a vertical plane under the 105
tenths column rack, keys for positioning
said setting-up devices:and adyancing. the
carriage laterally so as to successively: place
a mpositioned setting-up device under the
units, tenths, etc., racks, said escapement 110
mechanism operating upon the depression of
a key, and means for rendering, the escape-
ment mechanisin inoperative, whereby when
a key is depressed the positioned setting-up
device will be loeated under the tenths rack 115
bar; substantially as described. .. . .

83. In a calculating machine, the combi-
nation with totalizer wheels, of rack bars
for actnating the same. said rack bars be-
ing located in the tenths, units, tens. hun- 120
dreds, etc., columns, stop pins constituting
the onlv means for controlling the move-
ment of the units. tens, ete., rack bars, and
a lockine bolt for controlling the: move-
ment of the tenths rack bar; substantially as 125
described.

84. In a calculating machine, the :com-
bination with totalizer wheels, of rack bars
for actuating the same, said rack bars be-
ing located in the tenths, units, tens, 130
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hundreds, etc., columns, stop pins constitut-
ing the only means for controlling the
moverent of the units, tens, ete., rack bars,
a locking bolt for controlling the movement
of the tenths rack bar, and stop pins for de-
termining the distance of movement of the
tenths rack bar; substantially as described.

85. In a calculating machine, the combi-
nation with totalizer wheels, of rack bars
for actuating the same, said rack bars be-
ing -located in the tenths, units, tens, hun-
dreds, ete., columns, stop pins constituting

the only means for controlling the move-"

ment of the units, .tens, etc., rack bars, a
locking bolt. for controlling the movement.
of the tenths rack bar, stop pins for deter-
mining the distance. of movement of the
tenths rack bar, and means operable inde-
pendéntly of the movement of said stop pins
for actuating said locking bolt and releas-
ing the tenths rack bar; substantially as
described. :

86. In a calculating machine, the combi-
nation with totalizer wheels, of rack bars
5:for actuating the same, said rack bars be-
ing located in the tenths, units,. tens,. hun-

dreds, etc., columns, a locking bolt for re-

straining movement of the tenths rack bar;
stop pins for determining the distance of .

movement of the tenths rack bar, a plate
common to all of said stop pins and conneect-
ed to said locking bolt, and means for po-
sitioning said stop Eins_ whereby said lock-
ing bolt is operated to release said tenths
rack bar; substantially as described.

87. In a calculating machine, the com-
bination with totalizer wheels, of actuating
rack bars therefor, which rack bars are nor-
mally out of engagement with said totalizer

wheels, stops for determining the distance

of movement of said rack bars, means for
moving said rack bars against said stops,
means for engaging the totalizer wheels
with said rack bars, means for restoring
said rack bars whereby said totalizer wheels
are actuated, means for restoring said
stops, and restraining pawls which are
thrown into operative position with respect
to said rack bars to prevent unnecessary
movement - thereof after said stops have
heen restored ; substantially as described.
88. In a calculating machine, the combi-
nation with a swinging totalizer frame, a
bar connected thereto for swinging said
frame, a cam-faced tappet mounted on said
bar, and means for operating said tappet;
substantially as described.
- 89. In a calculating machine, the combi-
nation with a swinging totalizer frame, a

bar connected thereto for swinging said .

frame, a cam-faced tappet mounted on said
bar, and a shouldered locking plate for op-
erating said tappet; substantially as de-
scribed.

90. In a calculating machine, the combi-

41

nation with a swinging totalizer frame, of
a bar connected thereto for swinging said
frame, a cam-faced tappet mounted on said
bar, and a plate with which the cam face
of said tappet coGperates whereby when said
tappet is rocked in one direction the cam-
face engages said plate and causes the bar
and its connected swinging frame to be de-
pressed, said parts remaining in such posi-
tion until said tappet is restored to normal
position ; substantially as described.

91. In a calculating machine, the combi-
nation with a swinging totalizer frame, of a.
bar connected ‘thereto for swinging said
frame, a cam-faced tappet mounted on said
bar and codperating with a plate, and a
rocking plate for operating said tappet, said.
plate having a shoulder which engages the
tappet at one extremity of its movement,
whereby the bar and its connected swingin,
frame are depressed and remain depresse
until said rocking plate approaches the
other extremity of its movement, when an-

other shoulder thereon engages said tappet

and restores the parts to normal position,
such last-mentioned shoulder on the roclk-
ing plate moving past the tappet'so as to
permit the bar and its connected tappet to
be depressed by other means; substantially
as described. o

92. In a calculating machine, the combi-
nation with totalizer wheels, of a swingin
frame in which said wheels
rack bars for actuating the same, said rack
bars being identified with the units, tenths,
etc., columns, a locking bolt for restraining
movement of the tenths rack bar, and means
connected to said swinging frame for op-
erating said locking b(ﬁt; substantially as
described.

93. In a calculating machine, the combi-
nation with a decimal rack, of a totalizer
wheel with which said rack coOperates, a
swinging frame in which said wheel is
mounted, a locking bolt for restraining
movement of said rack, stop pins for deter-
mining the distance of movement of said
rack, means operated by said stop pins for
actuating the locking bolt and releasing
said decimal rack, and means operated by
said swinging frame for actuating said lock-
1ng .bolt anc% releasing the rack; substan-
tially as described. . :

94. In a calculating machine, the combi-
nation with a decimal rack, of multiplying
plates, and means controlled by said mult-
plying plates for releasing said decimal
rack; substantially as described.

95. In a calculating machine, the combi-
nation with a decimal rack, means for nor-
mally holding said ra-k against movement,
stop pins for determining the distance of
movement of said rack, means controlled by
said stop pins for releasing said rack, a
totalizer, a swinging frame in which said

are mounted,
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totalizer is mounted, means controlled by
said swinging frame for releasing said decl-
mal rack, multiplying devices, and means
controlled by said multiplying devices for
releasing said decimal rack; substantially as
described.

96. In a calculating machine, the combi-
nation with actuating devices, independently
operable totalizers in covperative relation to
said actuating devices, swinging frames in
which said totalizers are mounted, and
means for independently _swinging said
frames so as to separately engage the respec-
tive totalizers with Saiij actuating devices;
substantially as described.

97. In a calculating machine, the combi-
nation with actuating devices, of independ-
ently swinging frames, a group of totalizer
wheels mounted in each frame, an operating
shaft, and keys connected to the respective
frames for engaging one Or the other of
said groups of totalizers with said actuating
devices before said operating shaft is actu-
ated ; substantially as described. '

98 In a calculating machine, the combi-

nation with actuating devices, of independ- -

ently swinging frames, a group of totalizer
wheels mounted in each frame, an operating

shaft, a key connected to one of said swing- -

ing frames for engaging the same with the
actuating devices before the shaft is oper-
ated, and means operated by said shaft for
automatically engaging the other of said
groups of totalizers with the actuating de-
vices; substantially as described.

99. In a calculating machine, the combi-
nation with actuating devices, of a swinging
frame, a group of totalizer wheels in said
swinging frame, an operating shaft, a key
connected to said swinging frame for caus-
ing the totalizer wheels to be engaged with
the actuating devices before the operating
shaft is actuated, and means under control
of said operating shaft for releasing said
key and permitting said totalizer wheels to
become disengaged from said actuating de-
vices; substantially as described.

100. In a calculating machine, the combi-
nation with actuating devices, of a swinging
frame, a group of totalizer wheels in said
swinging frame, an operating shaft, a key
connected to said swinging frame for caus-
ing the group of totalizer wheels to become
engaged with said actuating devices, the key
connection to said swinging frame includ-
ing a shouldered bar, a plate for engaging
the shoulder of said bar to hold said key de-
pressed, and a part moved by said operating
shaft to lift said plate out of engagement
with the shoulder of said bar to release said
key ; substantially as described.

101. In a calculating machine, the combi-
nation with actusting devices, of multiply-

ine devices, a register operated by said actu-
ating devices to add together the tens and

.
¢4
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units partial products as determined by said
multiplying devices to obtain the complete
product in the register, and means for re-
cording the complete product, said means,
in recording said complete product, also
clearing said register; substantially as de-
scribed.

102. In a calculating machine, the combi-
nation with actuating devices, of multiply-
ing devices, a register operated by said ac-
tuating devices to add together the tens and
units partial products as determined by said
multiplying devices to obtain the complete
product in the register, means for recording
the complete product, said means, in record-
ing said complete product, also clearing said
register, and means for preventing the op-
eration of said recording mechanism during
the time that the tens and units partial
products are being' obtained; substantially
as described. ‘ S

103. In a calculating machine, multiply-
ing devices, 4 power shaft, a register, and
means whereby -one operation of said power
shaft will register a partial product, and
the next operation of said power shaft will
register the other partial product and add
the two partial products together in said
register; printing devices operable by said
power shaft to make a record of the com-
plete product and means whereby when said
power shaft is operated to make a record of
the complete prodiict, said product will be
cleared from said register, substantially as
described. o .

104. In a calculating machine, the combi-
nation with two groups or banks of keys
and their connections, multiplying devices,
means whereby upon the operation of keys
in one group the numbers to be multiplied
will be set up in said multiplying devices,
means connected with the keys of the other
group whereby the numbers set up in sait
multiplying devices may be multiplied, and
a power shaft for effecting the multiplying
operatidns by obtaining tens and units par-
tial products, s register in which said par-
tial products are added, printing mechanisin
and means operable from said power shaft
for making a record of the complete prod-
uct, said means simultaneously clearing said
register and also clearing the multiplying
devices of said multiplicand; substantinlly
as described.

105. In a calculating machine, the combi-
nation with a totalizer in which a number
may be registered, multiplying devices, and
key controlled means whereby the number’
registered in said totalizer may be set up in
said multiplying devices to be multiplied:
substantially as described.

106. In a calculating machine, the combi-
nation with a totalizer in which a number of
items may be introduced and totalized, mul-
tiplying devices, and key operated means for
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introducing the total of said items into said
multiplying devices to be multiplied; sub-
stantially as described.

107. In a calculating machine, the combi-
nation with multiplying devices, of key con-
trolled means for positioning the same, a
register operating in conjunction therewith
to add together the partial products ob-
tained upon the operation of said multiply-
ing devices, and printing mechanism which
is effective to make a record of the complete
product, said printing mechanism being in-

effective during the multiplying operations-

of obtaining partial products; substantially
as described. , ’

-108. In a calculating machine, the combi-
nation with a totalizer, actuating devices for
said totalizer, key controlled stops for deter-
mining the excursions of said actuating de-
vices, multiplying devices, means for con-
pecting said multiplying devices to said
actuating devices, whereby a number intro-
duced into the totalizer will also be set up
in said multiplying devices; substantially as
described. o S

109. In a calculating 'maching, thé combi-
nation with actuating devices, of two groups
of totalizers in operative relation thereto,
multiplying devices, and keys for connect-
ing said multiplying devices with said actu-
ating devices whereby a number introduced
into one of said totalizers will also be set up
in said multiplying devices; substantially as
described. '

110. In a calculating machine, the combi-
nation with actuating devices, of key con-
trolled stops for determining the excursions
thereof, two groups of totalizers in operative
relation thereto, multiplying devices, and
means for registering the produect obtained
from the operation of said multiplying de-
vices in one of said totalizers; substantially
as described.

111, In a calculating machine, the combi-
nation with two totalizers, of actuating de-
vices therefor, key controlled stops for de-
termining the position thereof, multiplying
devices, means for simultaneously register-
ing a number to be multiplied in one of said
totalizers and setting up said number in said
multiplying devices, and means for register-
ing the product of said number multiplied
by itself or another number in the other of
said totalizers; substantially as described.

112. In a calenlating machine, the combi-
nation with two totalizers, of actuating de-
vices therefor, multiplying devices, means
for obtaining partial products resulting
from the operation of said multiplying de-
vices, and means for connecting said actuat-
ing devices with said multiplying devices,
wherchy said partial products ave added to-
gether in one of said totalizers; substantially
as described. -

48

113. In a calculating machine, the combi-
nation with actuating devices, of two total-
izers in operative relation thereto, multiply-
ing devices, means for connecting the multi-
plying devices with said actuating devices,
whereby a number introduced into one of
said totalizers will be set up in said multi-
plying devices, and means whereby the tens
and units partial products are added to-
gether in the other of said totalizers: sub-
stantially as described.

:114. In a calculating machine, the combi-
nation with actuating devices, of two total-
izers in operative relation thereto, multiply-
ing devices, a power shaft, key opcrated
means for setting up a number to be multi-
plied in said multiplying devices and also
simultaneously introducing said number into
one of said totalizers, and means whereby
dne operation of said power shaft will regis-
ter a partial:product, and the next operation
of said power shaft’will register the other
partial product, the two partial products
béing added together in the other totalizer;
substantially as described., - :

115. Ina calculating’ machine, the comhi-
nation ‘with actuating devices, of two total-
izers in operative relation thereto, multiply-
ing devices, means for setting up numbers
in said multiplying devices, a power shaft,
means-for registering the product resuliing
from the operation of said multiplying de-
vices in one of said totalizers, and means for
transferring the product from said totalizer
into the other of said totalizers; suhstan-
tially as described.

~116. In a calculating machine, the com-
bination with actuating devices, of two
totalizers in operative relation thercto, mul-
tiplying devices, two groups of keys, means
controlled by suid keys for determining the
movement. of said actuating devices, means
for introducing an item into either of said
totalizers, and means for setting up an item
in the multiplying devices contemporane-
ously with the introduction of said item
into one of said totalizers: substantially as
described.

117. In a caleulating machine, the com-
bination with two groups of digital keys,
one of which controls setting-up devices and
the other of which controls the multipiv-
ing devices, actuating devices which are
positioned by the setting-up devices con
trolled by one group of keys, multiplying
devices, means for connecting said multiply
ing devices to said actuating devices, and
means controlled by the other group of kevs
{or rendering etfective certain of said mul-
tipiying devices; substantially as described.

118. In a calculating machine, the com-
bination with a group of keys and their con-
nections for positioning setting-up devices,
a ‘totalizer, actuating devices for said total-
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izer, the movement of which actuating de-
vices is controlled by said setting-up de-
vices, multiplying devices, another group
of keys and their connections for render-
ing operative certain of said multiplying de-
vices, and means for connecting said actu-
ating devices with said multiplying devices
for setting up a number in the latter to be
multiplied ; substantially as described.

119. In a calculating machine, the com-
bination with a group- of keys through
which a multiplicand is introduced into the
machine and set up in the multiplying de-
vices, multiplying devices, a group of mul-
tiplier keys and their connections for selec-
tively rendering certain of said devices op-
erative, and an error key and its connec-
tions for restoring said devices to normal
position; substantially as described.

120. In a calculating machine, means for
obtaining partial products, a register for
adding said partial products together, print-
ing means for making a record of the com-
plete product and a second register in which
said product is registered at the time it is
recorded ; substantially as described.

121. In a caleulating machine, the com-
bination with two groups of digital keys and
their connections, multiplying devices,
means for introducing the multiplicand in
said multiplying devices by the operation
of the keys in one group, printing mecha-
nism for making a record of said multipli-
cand, means for introducing the multiplier
into said multiplying devices by the suc-
cessive operations of the keys in the cther
group, a power shaft for effecting the mul-
tiplying operations, and means for render-
ing said printing mechanism inoperative
during the multiplying operations; sub-
stantially as described.

122. In a calculating machine, the com-
bination with a totalizer in which a num-
ber may be registered, multiplying devices,
and key operated means whereby the num-
ber registered in said totalizer may be set
up in said multiplying devices to be multi-
plied, and printing means for making a
recor¢ of the number to be multiplied; sub-
stantially as described.

123. In a calculating machine, the com-
bination with a totalizer in which a num-
ber of items may be introduced and total-
ized, printing mechanism for making a
record of the separate items, multiplying de-
vices, and key operated means for introduc-
ing the total of said items into said multi-
plying devices to be multiplied, said print-
ing mechanism being rendered effective for
making a record of the fotal to be multi-
plied ; substantially as described.

124. In a calculating machine, the com-
bination with actuating devices, of two
groups of totalizers in operative relation

1,336,004

thereto, printing type which are positioned
by said actuating devices, multiplying de-
vices, key operated means for registering the
product obtained from the operation of said
multiplying devices in one of said totalizers,
and means for causing a printing impression
to be made to record the number set up in
said multiplying devices; substantially as
described.

125. In a calculating machine, the com-
bination with two totalizers, of actuating de-
vices therefor, printing type which are posi-
tioned by said actuating devices, multiply-
ing devices, means for sunultaneously reg-
istering a number to be multiplied in one of
said totalizers and setting up said number
in said multiplying devices, means for caus-
ing a printing impression to be :made to
record the number set up in said multiplying
devices, and means for registering the prod-
uct of said number multiplied by itself or
another number in the other of said total-
izers; substantially as described.

126. In a calculating machine, the com-
bination with two totalizers, of actuating de-
vices therefor, printing type which are posi-
tioned by said actuating devices, multiply-
ing devices, means for obtaining partial
products resulting from the operation of
said multiplying (ﬁavices, means for connect-
ing said actuating devices with said multi-
plying devices, whereby said partial prod-
ucts are added together in one of said total-
izers, and means for causing said type to
make a grinted record of the complete prod-
uct, said printing means being inoperative
during the time that the partial products
are being obtained; substantially as de
scribed.

127. In a calculating machine, the com-
bination with two totalizers, racks colper-
ating therewith, printing type which are
positioned by said racks, a power shaft, a

group of keys and their connections where-

by an item may be introduced into one of
said totalizers upon the operation of said
power shaft, means connected to the power
shaft for causing said printing type to make
a record of said item, multiplying devices,
means whereby the item introduced into one
of said totalizers may also be set up in
said multiplying devices, a second group of
keys and their connections whereby certain
of said multiplying devices may be selected
to perform multiplying operations by ob-
taining tens and units partial products upon
the operation of said power shaft, means
for rendering said printing type inopera-
tive during the multiplying operations,
means whereby the product of said multi-
plying operations will be registered in the
other of said totalizers, means for trans-
ferring the product registered in the prod-
uct totalizer to a third totalizer, and means
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for causing said printing type to make a
record of the transferred product; substan-
tially as described. :

128. In a calculating machine, the com-
bination with a laterally movable paper car-
riage, of printing mechanism, multiplying
devices, key operated means for setting up
numbers therein to be multiplied and for
making a printed record of said numbers,

-and means for making a printed record. of

the .product; substantially as described. ..
- 129.-In’ g calculating: .machine;,. the : com-
bination with a laterally movable:paper car-
riage, of printing. mechanism, multiplying
devices, key. operated-means’ for. setting up
numbers therein to be multiplied and for
making a printed record of said numbers, a
totalizer in_which:the several products may
be registeréd, means for making a printed
record of the -individual ¢products; and
means for making a printed record of the
total products; substantially a§ described. -
130. In acalculating machine, the com-
bination with a laterally movable papericar-
riage, printing:mechanisin multiplyirig ide-
vices, a-plurality: of totalizers icobperating
with said multiplying devices; means where-
by .the’ riunibers ‘to’ be’multiplied :may: be
successtvely -set up in said multiplying: de-
vices and a record made thereof, the items
constituting said record appearing in a ver-
tical column, and ‘meéans -whereby. the in-
dividual products may -be registered and

printed in vertical -column order, added to-

gether, ‘and -a. total thereof printed; sub-

stantially as described. .- -~ o0 o
131.'In a calculating anachine, the com-

bination with a laterally movable paper car-

riage, 'of shiftable groups of totalizer wheels

whose position is controlled by said car-
riage, actuating- devices for said groups of
totalizers, another group of totalizer wheels
in operative relation to said actuating de-
vices, multiplying -devices; key  operated
means for setting up a number in said mul-
tiplying devices and registering said num-
‘ber in the group of shiftable totalizers in
operative relation to said actuating devices,
means for multiplying said number and
obtaining a complete product thereof, which
produce is registered in -said second-men-
tioned - group of totalizers, and means for

transferring the product so registered. into

one of the groups of shiftable totalizers and
clearing ‘the product-totalizer in readiness
for another operation; substantially as de-
seribed. ' i

132. In a calcvlating machine, the com-

‘bination with actuating devices, of two
-totalizers in operative relation thereto, in-

dependent carrying mechanisms for each
totalizer, and key controlled means for in-
troducing an item into either of said total-
izers, said means rendering the carrying
mechanism .of the other totalizer inopera-

[
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tive duringj*said item-iniroducing opera-
tion ; substantially as described.

133. In a calculating machine, the com--

bination with actuating devices, of two
totalizers in common operative relation
thereto, carrying mechanism for each total-
izer, means for rendering said carrying
mechanisms operative when said totalizers
are receiving numbers to be registered, and
key operated' means for rendering said
¢arrying mechanisms inoperative when said
totalizers -are yielding .the numbers regis-
tered therein; substantially as described.

134. In a calculating machine, the com-
bination :with actuating devices,- of two
totalizers, carrying mechanism for . each
totalizer, -means .for transferring numbers
registered in one totalizer to the other total-
izer, and key operated means for rendering
the carrying mechanism for the yielding
totalizer inoperative and the carrying mech-
anism for the receiving totalizer operative
in.such. transferring operation; substan-
tially.as described. . - )

{:-135.. In.a -calculating -machine, - the com-
‘hination with-a totalizer; of carrying mech-
anism in ‘operative relation thereto, multi-
plying devices, means for transferring the
numbers registered in said totalizer to said
multiplying devices, and means for render-
ing said carrying ‘mechanism inoperative
during such transferring operation; sub-
stantially as described. '

- :136. In a calculating machine, the com-
binatien with two totalizers, of actuating
devices therefor, a carrying mechanism for
each totalizer, multiplying devices, means
for setting up a number in said multiply-
ing devices, means for registering the par-
tial products resulting from the multiply-
ing operations in one of said totalizers,
during which time the carrying mechanism
connected therewith is operative, and means
for transferring the product from said
totalizer to the other totalizer, during
which transferring operation the carrying
mechanism identified with the product
totalizer is rendered inoperative and the
carrying mechanism identified with the
other or receiving totalizer is rendered op-
erative; substantially as described.

187. In a calculating machine, the com-
bination with multiplying plates, of a total-
izer in which partial products resulting
from the operations of said multiplying
plates are registered. and means for moving
said totalizer laterally relative to said mul-
tiplying plates: substantially as described.

188. In a calculating machine, the com-
bination with multiplying plates, of a lat-
erally movable totalizer in which partial
products are registered and added together.
and means operable from said multiplying
plates for effecting the lateral movement of
said totalizer: substantially as described.
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139. In a calculating machine, the com-
bination with multiplying plates, of a total-

" izer in which partial products resulting
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from the multiplying operations are regis-
tered and added together, and means oper-
able by the multiplying plates in obtaining
the units partial product for effecting lat-
eral movement of said totalizer; substan-
tially as described.

140. In a calculating machine, the com-
bination with multiplying plates, of a total-
izer, a power shaft for separately obtaining
tens and units partial products from said
multiplying plates, and means controlled by
the multiplying devices identified with the
units partia] products for moving the total-
izer laterally one space so as to properly po-
sition said totalizer for the operation of the
units multiplying plates; substantially as
described. ’ '

141. In a calculating machine, the com-
bination with multiplying plates, of a total-
izer laterally movable with respect thereto,
means for separately registering tens and
units partial products in said totalizer, and
a ratchet and pawl mechanism operable by
said multiplying plates for moving said
totalizer laterally step by step; substantially
as described. : K oo

142. In a calculating machine, multiply-
ing devices comprising- complementary
plates for the several digits, an actuating
device common to all of said plates, and
means for primarily engaging said actuat-
ing devices with one of said plates and then
with its complemental plate; substantially
as described. ' :

143. In a calculating machine, the com-
bination with tens multiplying plates and
their complementary units multiplying
plates, an actuating gavice common to all of
said plates, means for selecting and pri-
marily placing a tens multiplying plate un-
der control of said actuating devices, and

5 meaus operated by the active tens multiply-

ing plate for placing its complemental units
multiplying plate under control of said ac-
tuating devices; substantially as described.

144. In a calculating machine, the com-
bination with tens multiplying plates and
their complementary units multiplying
plates. an actuating device commion to 2ll of
said plates, pawls on said plates, means for
trinping the pawl on a tens plate to place
the same in a position to be engaged by said
actuating device, whereby, when said tens
plate is actuated, it trips the pawl on its
complemental units plate, placing said
tripped pawl in position to be engared by
the actuating device uvon the next succeed-

_ing operation thereof, and means for re-

storing the pawl on the tens plate to normal
position, wherebv, when the complemental
units plate is actuated, said tens plate re-
mains idle; substantially as described.
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145. In a calculating machine, the com-
bination with complementary tens and units
multiplying plates identified with the sev-
eral digits, means for successively actuating
any two selected complemental plates, and
parts which are collectively positioned by
said plates; substantially as described.

'146. In a calculating machine, the com-
bination with complementary tens and units
multiplying plates identified with the sev-
eral digits, means for successively actuating
any two selected complemental plates,-arms
which extend across the entire series of
plates, and are collectively positioned by
said plates, and means for guiding said arms
in their movements; substantially as de-
scribed. + - - ' :

:147. In-a calculating - machine, the com-
bination with . multiplying plates, ~parts
which ‘are-collectively positioned by said
plates, stop bars, and:adjustable parts on
said stop 'birs Wwhich ‘codperate with said
first mentioned:parts; substantially as de-
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+7148; Th:‘a ‘calculating machine, the com-
‘bination ‘with multiplying plates, cross arms
which extend ‘across:the entire series of
plates and are' collectively lifted thereby,
stop:bars, parts ddjustable:on said stop bars
for cooperating with said cross arms, racks
whose movement -is controlled by said stop
bars, ‘and ‘register-:‘wheels coGperating with
said racks; substantially as described.

149. Tn a-éalculating machine, the combi-
nation with multiplying plates, cross arms
which extend across’ the entire series of
plates and are- collectively ‘lifted thereby,
stepped stop bars, pendants adjustable on
said stop bars, means for locking said pend-
ants in position' over a selected cross arm,
racks, and register wheels;substantially as
described.’ ' T ‘

150. In a calculating machine, the combi-
pation with multiplying. devices including
stop bars, which stop bars are collectively 110
actuated at each operation of said multiply-
ing devices, racks cotperating with said
stop bars, said racks being locked against
movement, or permitted to move, depending
upon the position of its complemental stop 115
bar, and register wheels codperating with
said racks, said register wheels being nor-
mally out of engagement with said racks;
substantially as déscribed. ‘

151. In a calculating machine, the combi- 12¢
nation ‘Wwith the multiplying mechanism,
controlling devices therefor, means’ to ad-
just the controlling devices as required to
operate the multiplying mechanism, and
means to restore the controlling devices to 127
idle position without operating the multi-
plying mechanism; substantially as de-
scribed.

152. In a calculating machine, the combi-
nation with multiplying devices, of control- 13u
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ling pawls therefor, means to adjust the

controlling pawls, and means to restore the

- controlling pawls to idle position without
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operating the multiplying plates to multi-
ply; substantially as described.

153. In a calculating machine, the combi-
nation with multiplying devices, of control-
ling devices therefor, keys operable to ad-
just the controlling devices, an error key,
and means controlled by the error key to
restore said controllin gevices to idle posi-
tion; substantially as described. '

154. In a calculating machine, the combi-
nation with key controlled multiplying de-
vices, of keys, pawls connected to parts of
said multiplying devices, means for adjust-
ing said pawls to operating position when
the keys are struck, and a manually con-
trolled device operable to restore the pawls
to idle position without operating the mul-
tiplying parts; substantially as described.

155. In a calculating machine, the combi-
nation with key controlled multiplying de-
vices operable to multiply numbers, means
for recording the products, and means for
adding together a series of products and
recording the total thereof; substantially as
described. '

156. In a calculating machine, the combi-
nation with multiplying devices, of wheels
operable to receive the product produced by
operation of the multiplying devices, means
for recording the product, and means for
adding a series of products and recording
the total thereof; substantially as described.

157. In a calculating machine, the combi-
nation with separate key-controlled total-
izers, of mechanism comprising movable
racks and stops for converting one of the
totalizers into a product register, and
means for operating the racks to cause the

. totalizer to add the partial products; sub-
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stantially as described.

+158. In a calculating machine, the combi-
nation with multiplying key controlled de-
vices and mechanism for introducing num-
bers therein, of racks, means for moving
them, wheels operable by the racks, means
adjustable in connection with the multiply-
ing devices to limit movement of the racks
to cause the product of the number in the
multiplying devices multiplied by any other
number to be introduced into the wheels,
and means for printing a complete product
end simultaneously clearing the product
register ; substantially as described.

159. In a calculating machine, totalizing
mechanism, multiplying mechanism, devices
for artirulating the said two mechanisms to
produce a product, a separate totalizing
mechanism, and means for recording the
product, and simultaneously introducing
that product into the separate totalizing
mechanism ; substantially as deseribed.

a7

160. In a calculating machine, movable
racks, stops adjustable to limit movement of
the racks, multiplying mechanism for ar-
ticulating the multiplying mechanism with
the racks to introduce a number into said
multiplying mechanism, totalizing mecha-
nism, and means for operating the multiply-
ing mechanism the racks and the totalizing
mechanism together, to produce the product
of the number represented in the multiply-
ing mechanism times any other desired num-
ber; substantially as described.

161. In a calculating machine, movable
racks, stops adjustable to limit movement of
the racks, multiplying mechanism, and
means - for articulating the multiplying

‘mechanism with the racks for introducing a

number into the multiplying mechanism:
substantially as described.

162. In a machine of the class described,
typewriting mechaflism having a platen ax-
ranged to carry paper, separate devices for
printing numbers on said platen, mechanisn
to add the numbers printed, multiplying
devices, means for introducing numbers
from the adding mechanism into the mul-
tiplying devices, means for operating the
multiplying devices to multiply any num-
ber represented therein, and means for op-
erating the number-printing devices to re-
cord the product on the platen aforesaid;
substantially as described.

163. In a calculating machine, two sepa-
rate totalizing mechanisms, multiplying
mechanism, key controlled  devices for ar-
ticulating.one totalizing mechanism with the
multiplying mechanism to introduce a num-
ber from the one to the other, and devices for
operating the multiplying mechanism and
for articulating the same with the other to-
talizing mechanism to produce and intro-
duce therein a product; substantially as de-
scribed.

164. In a calculating machine, key con-
trolled parts adjustable to represent a num-
ber to be multiplied, devices to operate said
parts and make them effective to register
and add together the partial products of the
number represented thereby multiplied by
any other number, wheels operable to receive
unil represent the product, and mechanism
for recording the product represented in
the wheels, in combination with separate
mechanism for printing words: substan-
tially as described.

165. In a calculating machine, adding
mechanism, multiplying mechanism, key
controlled mechanieal connection for trans-
ferring numbers from the adding mecha-
nisin to the multiplying mechanism, means
for determining the product of each number
so transferred multiplied by another num-
ber by operation of the multiplying mecha-
nism, and means for introducing the prod-
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uct into the same adding mechanism or a
part thereof designed for receiving and add-
ing the products so produced; substantially
as described.

166. In a calculating machine, multiply-
ing mechanism, devices operable to record
rumbers, mcans for registering a number,
when recorded, in the multiplying mecha-
nism, key controlled means for mutitiplying
sueh number by another number by operat-
ing parts of the multiplying mechanism,
adding devices, and means for recording the
product so produced and simultaneously in-
troducing that product into the adding de-
viees: substantially as described.

167. In a machine of the class described,
typewriting mechanism having a platen ar-
ranged to carry paper, adding mechanism,
multiplying devices comprising a mechani-
cal representation of the products of the
digits multiplied by themselves and by each
other, means for operating the multiplying
devices effectively to determine and intro-
duce into the adding mechanism the product
of any desired number multiplied by an-
other number, and means for recording that
product on the platen aforesaid; substan-
tially as described. R
168. In a machine of the class described,
the combination with typewriting mecha-
nism having a platen arranged to carry
paper, of computing and recording mecha-
nism comprising adding mechanism, multi-
plying devices embodying a mechanical rep-
resentation of the products of the digits
multiplied by themselves and by each other,
means for operating the multiplying devices
effectively to determine and introfuce into
the adding mechanism the product of any
desired number multiplied by another num-
ber, means for recording the products as
produced on the platen aforesaid, and means
for adding together the products when they
are recorded ; substantially as described.

169. In a calculating machine, keys, add-
ing mechanism operable to add numbers
struck on the keys, multiplying parts, keys
separate from the first mentioned keys con-
trolling the multiplying parts, means for op-
erating the multiplying parts to produce
products, and printing mechanism operable
in connection with the adding mechanism
and also operable to record products pro-
duced by operation of the multiplying
parts: substantially as described.

170. In a calculating machine, a series of
pairs of multiplying devices normally inop-
erative. » key controlling one of each pair
of snid devices. a lever for moving the key
controlled multiplving devices after each
operation of their respective lkeys, and
means whereby the other multiplying device
of each pair will be rendered operative hy
the operation of the first device of that pair
for the purpose specified.
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171. In a calculating machine, an adding
mechanism, a series of racks, multiplying
devices, a series of members movable effec-
tively to represent a number, means for op-
erating the vacks to adjust the said mem-
bers to represent in the multiplying mecha-
nism any number in the adding mechanism,
and means for operating the multiplying de-
vices to multiply- any number so represent-
ed; substantially as described.

172. In a calculating machine, the combi-
nation with an adding mechanism, and key
controlled multiplying devices operable me-
chanically to determine the product of two
numbers multiplied together, of recording
mechanism operable in connection with the
adding mechanism and the multiplying de-
vices as desired; substantially as described.

173. In a calculating machine, an adding
mechanism, multiplying mechanism, key
controlled means for operating the adding
mechanism to cause any number therein to
be represented in the multiplying mecha-
nism, mechanical devices operable to pro-
duce the product of a number so represented
multi lies by another number, and record-
ing devices operable in connection with
either the adding mechanism or the multi-
plying mechanism; substantially as de-
scribed.

174. In a calculating machine, the combi-
nation with adding mechanism having keys,
of multiplying mechanism, means for intro-
ducing numbers into the multiplying mecha-
nism from the adding mechanism, and
means for introducing numbers into the mul-
tiplying mechanism direct from the adding
mechanism keys; substantially as described.

175. In a calculating machine, a series of
pairs of devices, each pair representing the
products of a digit multiplied by itself and
by the other digits, wheels adapted to add
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partial products, movable racks for operat-

ing the wheels, and means controlled by each
pair of devices to'limit the movement of the
racks to cause the correct partial products to
be introduced into the wheels when said de-
vices are operated, and means for printing
a complete product and simultaneously

clearing the product register; substantially
as described. :

176. In a caleulating machine, the combi-
nation of total wheels and racks for operat-
ing them, stops to limit movement of the
racks, a series of pairs of multiplying de-
vices representing the products of the dig-
its by themselves and by each other, means
for operating said multiplying devices to
multiply any predetermined number by
another number, and means for operat-
ing the stops and racks to produce the prod-
uct in the total wheels; substantially as de-
scribed.

177. In a calculating machine, two groups
of total wheels on separate shafts, a series
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of racks for operating both of said groups
of total wheels, and means for operating
both groups of wheels at one time so that
the same number will be taken out of one
group and introduced into the other group;
substantially as described. )

178. In a calculating machine, a plurality
ol groups of total wheels, key controlled
means for operating said groups of wheels
simyltaneously or separately as desired, and
means for recording the total in one group
and simultaneously introducing that total
into another group of total wheels; sub-
stantially as described.

179. In a calculating machine, a plurality
of groups of total wheels, key controlled
means for operating them, and means for
dissipating a number from one group of
wheels and simultaneously introducing that
number into another group of wheels; sub-
stantially as described.

180. In a calculating machine, total
wheels, racks to operate them, a frame,
stops therein adjustable to limit movement
of the racks, and a carriage having projec-
tions operable to adjust the stops; substan-
tially as described. ‘

181. In a calculating machine, total
wheels, racks to operate them, stops to limit
movement of the racks, a earriage, parts
carried thereby to adjust the stops, means
for moving the racks into engagement with
the stops, and means for restoring the stops
and racks to idle position; substantially as
described. ‘

182. In a caleulating 'machine, total
wheels, racks to operate them, stops to limit
movement of the racks, a carriage, parts
carried thereby to adjust the stops, means
for recording the numbers added, and means
for restoring the racks and stops to idle po-
sition ; substantially as described.

183. In a machine of the class described,
the combination with typewriting mecha-
nism having a platen, of total wheels, a plu-
rality of keys, mechanical means for deter-
mining and introducing into said wheels the
products of different numbers multiplied to-
gether after each number has been struck
once on the keys, and means for recording
the product on the said platen; substantially
as described. )

184. In a calculating machine, the combi-
nation of wheels to add numbers, key con-
trolled mechanism for receiving and auto-
matically multiplying the total of numbers
added by the wheels, means for totalizing a
series of different products, and means for
recording the produ-ts and the totals; sub-
stantially as des~ribed.

185. In a machine of the class described,
the combination with a typewriting mech-
anism having a platen arranged to carry
paper, of an adding mechanism having de-
vices separate from the typewriting mech-

19

anism for recording numbers upon the said
platen, a key controlled tabulating device
adapted to position the platen to receive rec-
ords of numbers in tabulated form, and
means whereby separate totals of the dif-
ferent groups of tabulated numbers may be
1'etaine§ in the machine at one time; sub-
stantially as described.

186. In a calculating machine, two sepa-
rate adding mechanisms having common key
controlled actuating devices, multiplying
parts, and means for articulating the same
with one of the adding mechanisms as re-
quired to produce a complete multiplying
mechanism ; substantially as described.

187. In a machine of the class described,
the combination with a typewriting mech-
anism having a platen, arranged to carry
paper, of adging mechanism, separate mul-
tiplying mechanism, and recording devices
separate from the typewriting mechanism,
operable in connection with the adding
mechanism or the multiplying mechanism
as desired to record numbers, totals and
products on the said platen; substantially
as described. .

188. In a calculating machine, a series of
racks, total wheels arranged in groups and

“adjusted to move across said racks and to

engage therewith one group at a time, a de-
vice for tabulating numbers, and means con-
trolled by the tabulating device for adjust-
ing any group of total wheels to operative
position relative to the racks; substantially
as described.

189, In a machine of the class described,
the combination with typewriting mecha-
nism operable to print any desired words, of
devices separate from the typewriter mech-
anism for recording numbers, and a series
of sets of total wheels certain of which are
idle while others are operating so that totals
or other numbers may be retained therein
while the other sets operate; substantially
as described. :

190. In a calculating machine, a plurality
of sets of accumulating wheels on separate
shafts, movable racks for operating said
wheels, means for holding one set of accu-
mulating wheels in engagement with the
racks during movement of said racks in one
direction, and automatic means for holding
another set of accumulating wheels in en-
gagement with the racks during movement
of the latter in the opposite direction: sub-
stantially as described.

191. Tn a calculating machine, parts ad-
justable to represent numbers, totalizing de-
vices to add the numbers represented by
said adjustable parts, multiplying devices
containing a mechanical representation of
the products of the digits multiplied by
themselves and by. each other, means for
causing the number represented by the said
adjustable parts to be represented adjacent
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to the multiplying devices, mechanism for
operating the multiplying devices effectively
to multiply the numbers so represented, a
platen, and means to record the product
thereon in combination with typewritin
mechanism operable to print any desireg
words on said platen; substantially as de-
scribed.

192. In a calculating machine, multiply-
ing mechanism, totalizing mechanism and
vecording mechanism, and an operating
shaft, the combination therewith of a key
operable to articulate the said three mecha-
nisms during operation of the operating
shaft; substantially as described.

193. In a calculating machine, the comb:i-
nation with multiplying mechanism having
parts adjustable to represent numbers to be
multiplied and wheels to receive and add
the partial products produced during mul-
tiplication, recording mechanism and a han-
dle controlling the multiplying mechanism
and the recording mechanism, of a key op-
erable to articulate the said wheels with the
recording mechanism, and means controlled

- by said key to return to idle position those
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parts of the multiplying mechanism which
had been adjusted to represent a number, if
any parts had been so adjusted; substan-
tially as described.

194. In a calculating machine, the combi-
nation with key controlled parts adjustable
to represent numbers, a manually operable
device to displace said parts after they have
been adjusted to represent a number, and
means to restore said parts to idle position
after they have been displaced by said de-
vice; substantially as described.

195. In a calculating machine, the combi-
nation with key controlled parts adjustable
to represent numbers, of an operating shaft,
a manually operable device to displace said
parts after they have been adjusted to rep-
resent a number, and means controlled by
said manually operable device and operated
by the operating shaft to move said parts to
i(ile position after they have been displaced;
substantially as described.

196. In a caleulating machine, the combi-
nation with multiplying mechanism includ-
ing displaceable multiplying plates operable
to multiply numbers one by the other, of
recording mechanism, and means for auto-
matically rendering the recording mecha-
nism inoperative during operation of the
multiplying mechanism ; substantially as de-
scribed.

197. In a calculating machine, the combi-
nation with multiplying mechanism includ-
ing displaceable mul}tipfyin plates operable
to multiply numbers, one %y the other, of
recording mechanism, means for automati-
cally rendering the recording mechanism in-
operative during the operation of the multi-
plyving mechanism to multiply, and means

1,336,904

for operating the recording mechanism to
record the product produced by operation of
the multiplying mechanism; substantially
as described.

198. In a calculating machine, the combi-
nation with multiplying mechanism includ-
ing displaceable multiplying plates includ-
ing parts adjustable to represent numbers
and wheels to receive products, of recording
mechanism, means for automatically render-
ing the recording mechanism inoperative
during operation of the multiplying mecha-
nism, and means for operating the recording
mechanism to record the product produced
by operation of the multiplying mechanism;
substantially as described.

199. In a calculating machine, the combi-
nation with multiplying mechanism includ-
ing displaceable multiplying plates, includ-
ing devices to represent a multiplicand, in-
cluding parts adjustable to represent nuin-
bers to be multiplied and wheels to receive
products, of recording mechanism, means
for rendering the recording mechanism in-
operative during operation of the multiply-
ing mechanism, means for operating record-
ing mechanism to record the products pro-
duced by operation of the multiplying mech-
anism, and means for restoring to idle posi-
tion the parts il the multiplying mechanism
which had been adjusted to represent the
number to be multiplied; substantially as
described.

200. In a calculating machine, the combi-
nation with wheels to add numbers, key con-
trolled mechanism operable to receive and
automatically multiply the total of num-
bers added by the wheels, and means for
recording the numbers, the totals, and the
products; substantially as described.

201. In a caleulating machine, the combi-
nation with the recording mechanism, op-
erating devices therefor, and a group of
wheels operable to add numbers when they
are recorded, of key controlled means for
holding stationary the operating device for
the wheel in the lowest order when whole
numbers are recorded, and means for caus-
ing the same to become operative and move
laterally when fractions are recorded, as re-
quired to add such fractions to reduce the
same to whole numbers; substantially as de-
scribed.

202. In a calculating machine, the combi-
nation with the key controlled mechanism
for recording whole numbers, mechanism
for adding whole numbers when they are
recorded, of laterally movable mechanism
operable in connection with the said record-
ing mechanism for recording fractions, anrl
adding mechanism articulating with the
said adding mechanism and operable by the
fraction recording niechanism to add frac-
tions; suvstantially as described.

203. In a calculating machine, the com-
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bination with key controlled mechanism for
recording whole numbers, and mechanism
for adding whole numbers when they are
recorded, of means for recording fractions,
adding mechanism operable by the fraction
recording mechanism, and laterally movable
means for operating the mechanism for re-
cording and adding whole numbers without
operating the mechanisms for adding and
recording fractions; spbstantially as de-
scribed.

204. In a calculating machine, the combi-
nation with adding mechanism comprising
a group of wheels, operating devices there-
for, carrying mechanism cooperating with
said group of wheels, means for holding the
wheel of lowest order in said group inopera-

tive during total taking operations whereby .
‘only the wheels of higher orders will stand

to represent a total, and means for printing
items registered in said group of wheels an
the totals thereof, excepting the number rep-

.resented by the wheel of lowest order.

205. In a calculating machine, the combi-
nation with adding mechanism comprising
a group of laterally movable wheels, key con-
trolled operating devices, and carrying
mechanism, of means for holding inopera-
tive the wheel and operating device there-
for, in the lowest order whenever whole
numbers are being added, and means ren-
dering said wheel and the operating device
therefor operative whenever fractions are
being added ; substantially as described.

206. In a calculating machine, the combi-
nation with adding mechanism comprising
a group of laterally movable wheels, key con-
trolled operating devices, and carrying
mechanism, of means for detaining inopera-
tive or rendering operative, as desired,
that part of the adding mechanism which,
if operated, would represent a digit in the
lowest order ; substantially as described.

207. In a calculating machine, the combi-
nation with laterally movable adding mecha-
nism and operating mechanism therefor, of
key controlled means for holding inopera-
tive that part of the adding mechanism and

‘ operating mechanism in the lowest order,

or operating the same at will during opera-
tion of the remaining parts of said two
mechanisms; substantially as described.
208. In a calculating machine, the combi-
nation with laterally movable adding mecha-
nism and operating mechanism therefor, of
key controlled means for holding inopera-
tive part of the adding mechanism and
operating mechanism in the lowest order
during addition of any given numbers, and
means for causing said part to operate when-
ever desired ; substantially as described.
209. In a calculating machine, the combi-
nation with devices for recording numbers
and mechanism for adding the numbers as
recorded, of mechanism for adding fractions

S1

articulating with said first-mentioned add-
ing mechanism, and key controlled means
for holding idle the fraction-adding mech-
anism when desired during operation of the
first-mentioned adding mechanism ; substan-
tially as described.

210. In a calculating machine, the combi-
nation with multiplying devices, of key-
controlled parts for rendering the multiply-
ing devices operative, and means for re-
storing the key-controlled parts to idle po-
sition without operating the multiplying
devices effectively to multiply ; substantially
as described.

211. In a calculating machine, type-car-
riers, adjustable stops to limit the throw
of said type-carriers, a carriage, and key-
controlled devices therein for pre-arranging
the stops to limit throw of the type-carriers;
substantially as described. :

212. In a calculating machine, type-car-
riers, adjustable stops to limit the throw
of the type-carriers, laterally movable key-
actuated devices for setting up the stops,
and means for restoring said devices to idle
position without moving the stops, as when
error is made; substantially as deseribed.

213. In a machine of the class described,
the combination with mechanism operable to
print any desired words, type-carriers and
mechanism for operating them to print
numbers, stops for the type-carriers, and
laterally movable mechanism for adjusting
the stops to limit the throw of the type-
carriers; substantially as described.

214. In a calculating machine, the combi-
nation of type-carriers, stops therefor, keys,
and Iaterally movable devices intermediate

.the keys and stops to adjust the corre-

sponding stops when any number has been
struck on the keys; substantially as de-
scribed.

215. In a calculating machine, the com-
bination with type-carriers and hammers
antomatically released when the type-car-
riers operate, of multiplying devices and
means for holding the hammers when said
devices operate; substantially as described.

. 216. In a calculating machine, the com-
bination with hammers, and pawls holding
them, of lever connections controlling the
pawls, a eam communicating with the lever,
and means for disconnecting the cam there-
from ; substantially as described.

217. In a calculating machine, adding
wheels and reciprocating racks for operat-
ing them, in combination with wheels sepa-
rate from the said adding wheels operated
by the racks, and devices for moving the
latter wheels step by step toward the higher
orders; substantially as described.

218. In a calculating machine, horizon-
tally movable type-carriers, laterally mov-
able means for controlling said type-
carriers, total wheels operated thereby
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a platen, hammers for driving the type
against the platen, levers controlling the
hammers, and means for rendering the ham-
mers and levers inoperative while the type-
carriers are operating; substantially as de-
scribed. .

219. In a calculating machine, type-car-
rying parts, laterally movable means for
controlling said type-carrying parts, =«
platen, hammers for driving the type
against the platen, a shaft controlling the
type-carrying parts and hammers, and
means for operating the type-carrying parts
without operating the hammers; substan-
tially as deseribed.

220. In a calculating machine, the com-
bination with type and their supporting
devices having reciprocating movement, of
spring-actuated hammers for striking the
type, and means for preventing movement
of the hammers during reciprocating move-
ments of the type-supporting mechanism
and laterally movable means for controlling
said type-supporting devices; substantially
as described.

221. In a machine of the class described,
tlie combination with word-printing mecha-
nism employing a platen, of mechanism sep-
arate from the -word-printing mechanism
operable to print numbers on the said
platen, and means including a laterally
movable key-positioned pin carriage for
aceumulating separate totals of the numbers
as recorded when so required and recording
said totals on said platen; substantially as
described.

222. In a machine of the class described,
the combination with word-printing mecha-
nism having a platen arranged to carry
paper, of devices carrying type independent
of the word-printing-mechanism, means for
making a printing impression, and a num-
ber of separate totalizers operable by a
laterally movable key-positioned pin car-
riage to produce separate totals of the dis-
tinctive items recorded and recording said
totals on said platen; substantially as de-
scribed.

223. In a machine of the class described,
the combination with word-printing mecha-
nism employing a platen arranged to carry
paper, of devices carrying type indtpendent
of the word-printing mechanism, means for
printing the numbers by use of the type,
means including a laterally movable key-
positioned pin carriage for retaining sepa-
rate totals of the distinctive items recorded
and means for recording said separate
totals on said platen; substantially as de-
scribed.

224. In a machine of the class described,
the combination with word-printing mecha-
nism employing a platen arranged to carry
paper, of devices carrying type independent
of the word-printing mechanism, means in-
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cluding a laterally movable key-positioned
pin carriage for producing separate totals
of the distinctive items recorded, and key
controlled multiplying devices; substan-
tially as described.

225. In a machine of the class described,
the combination with word-printing mecha-
nism employing a platen arranged to carry
paper, of key controlled devices separate
from the word-printing mechanism for re-
cording numbers, total wheels operable to
add the numbers so recorded, means includ-
ing a laterally .movable key-positioned pin
carriage for producing and retaining within
the total wheels separate totals of the dis-
tinctive items so recorded, and automatic
means for producing a grand total in addi-
tion to the said :separate totals; substan-
tially as described.

226. In a machine of the class describe:l,
the combination with word-printing mecha-
rism having 'a platen arranged to carry
paper, of devices carrying type independent
of the word-printing mechanism, independ-

ent hammers operable to drive the type

in the carriers against the. platen, and total
wheels ‘operable - to add the nuambers re-
corded and means for recording said totals
on said Iplaten ; substantially as described.
227. In a machine of the class described,
the combination with word-printing mecha-
nism having a platen, of devices carrying
type " independent of the word-printing
mechanism, actuating and stop devices ef-
fective to position the type-carrying devices
adjacent to the platen, means for recording
items and totals thereof by use of the type
after said devices have been so positioned,

- and separate groups of total wheels operable

to produce and retain distinct totals of the
different classes of items recorded ; substan-
tially as described.

228. In a machine.of the class described,
the combination with word-printing mech-
anism ‘having 'a platen, of separate key
controlled devices for printing items and
totals thereof on the platen, and means for
producing and simultaneously carrying in
the machine distinct totals of the different
classes of items printed; substantially as
described.

229. In a calculating machine, the com-
bination with a series of racks, and means
for reciprocating them, of a group of total
wheels, means for moving them into mesh
with said racks when the latter move in one
direction, a separate group of wheels adapt-
ed to add numbers, and means for meshing
them with said racks when the latter move
in the direction opposite from their move-
ment when the first-mentioned wheels were
in mesh therewith: substantially as de-
scribed.

230. In a calculating machine, the com-
bination with movable type-carriers, and
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hammers, of means for automatically pre-
venting movement of the hammers during
successive operations of the type-carriers in
multiplying computations only; substan-
tially as described. :

231. In a calculating machine, the ‘com-
bination of type-carriers, means for operat-
ing them, hammers for driving the type to
print, automatic means for preventing the
hammers from moving when the type-car-
riérs are operated; substantially -as de-
scribed. - Lo

232. In a calculating machine, the com-
bination with wheels constituting ‘a ‘product
register, key controlled means for indicating
a desired portion o6f the product, and means
for rendering wheels of lower order inef-
fective so that unnecessary portions of the
product may not be indicated ; substantially
as described. T L

233. In a calculating machine, the com-

bination with wheels constituting a product -

register, key controlled means for indicat-
ing a desired portion of the product, means
for rendering- wheels of lower ‘order: inef-
fective so th ‘unnecessary portioni§-of the
product may not be indicated, arid means
for reécording the désired product, substan-
tially as described. ‘

234. In a calculating machine, the com-
bination with a product-totalizer, a decimat-
ing Kkey, and meanis controlled by said key
for dissipating unnecessary digits therein;
substantially as described. :

235. In a calculating machine, the com-
bination with a product-totalizer, a decimat-
ing key. means controlled by said key for
dissipating unnecessary digits -therein, and
means for recording the desired product:
substantially as described. :

- 236. In a calculating' machine. the com-
bination with a laterally movable totalizer
in which partial products are registered and

- added together, means for moving said total-
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izer laterally in one direction in the oper-
ation of registering and adding together
said partial products, and means for moving
said totalizer laterally in the opnosite direc-
tion for dissipating unnecessary digits there-
in: substantially as described.

237. Tn a calculating machine, the com-
bination with multiplying devices, a later-
ally movable totalizer in which partial
products are registered and added together,
ratchet and pawl mechanism for moving
gnid totalizer laterally in one direction in
the operation of registering and adding to-
vether said partial products, and means co-
overating with said ratchet and pawl mech-
anismm for moving said totalizer laterally
in the opposite direction for dissipating un-
necessary digits therein; substantially as
deseribed.

238. In a calculating machine, the com-
bination with a product-totalizer, means for

]
’
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dissipating the unmnecessary digits therein,
and clearing racks for restoring the wheels
containing the dissinated dieits to zero po-
sition; substantially as described.

239. In a calculating machine, the com-
bination with a product-totalizer, type-
carrying racks codperating therewith, means
for decimating the product contained in
said totalizer, and non-type bearing racks
for restoring the wheels containing the deci-
mated numbers; substantially as described.

240. In a calculating machine, the com-
bination with a product-totalizer, multiply-
ing devices, type-carrying racks codperat-
ing therewith, means for decimating the
product contained in said totalizer, non-
type bearing racks for restoring the wheels
containing’ the - decimated numbers, and
means actuated by total obtaining devices
for rendering said non-type bearing racks
operative; substantially as described.

241. In a calculating machine, the com-
bination with multiplying devices including
tens and units multiplying plates, a totalizer
for registering-and adding together the par-

‘tial products, means for dissipating the un-

necessary digits from the desired product,
devices for clearing the totalizer wheels of
said unnecessary digits in readiness for an-
other multiplying operation, and means op-
erated by total obtaining devices for render-
ing said last-mentioned means operative;
substantially as described.

242. In a machine of the class described,
the combination with a totalizer, racks, type
positioned by said racks, some of whose
printing type are always in printing posi-
tion, independently operable type-hammers
for said type a laterally movable key-posi-
tioned pin carriage for controlling said
racks a platen for supporting paper, and
separate mechanism for printing words ad-
jacent to and in line with said first-men-
tioned printing type; substantially as de-
scribed. - :

243. In a machine of the class described,
the combination with laterally shiftable
groups of independently operable totalizers,
a single set of actuating devices therefor,
printing type controlled by a laterally mov-
able key-positioned pin-carriage which are
positioned by said actuating devices to print
items registered in said totalizer, and the
totals of said items, independently operable
type hammers for said type, and separate
mechanism for printing words adjacent to
and in line with said first-mentioned type;
substantially as described.

244. In a machine of the class described,
the combination with a totalizer, actuating
devices therefor in the form of actuating
racks controlled by & laterally movable key-
positioned pin-carriage, type which are
positioned by said actuating devices and
which are arranged to print side by side,
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and separate mechanism for printing words
by the side of said first-mentioned printing
mechanism ; substantially as described.

945. In a machine of the class described,
the combination with two totalizers, actuat-
ing devices therefor in the form of actuat-
ing racks controlled by a laterally movable
key-positioned pin-carriage, multiplying de-
vices, type which are positioned by said
said actuating devices to print side by side
the products resulting from the operation
of said multiplying devices together with
numbers registered in said totalizers, and
word-printing mechanism whose type are
arranged to print by the side of said first-
mentioned type; substantially as described.

946. In a calculating machine, the com-
bination with multiplying devices, of keys
for setting up numbers In the calculating
machine, means under the control of the

. operator for collectively introducing said
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numbers into said multiplying devices,
means under control of the operator for in-
troducing said numbers in some other part
of said calculating machine, and a power
shaft for effecting the transfer of said num-
bers;. substantialﬁr as described.

247. In a calculating machine, the com-
bination with key controlled multiplying de-
vices, a totalizer in which the product result-
ing from the operation of said multiplying
devices is registered, means for making 2
printed record of said product, and means
for retaining said product in said totalizer
and adding other numbers thereto; substan-
tially as described.

248. In a calculating machine, the com-
bination with a laterally movable paper car-
riage, tabulating keys for positioning said
carriage, a product-totalizer, means for mak-
ing a printed record of the products con-
tained in said totalizer in a desired column,
and other totalizers codperating with said
printing devices whereby printed records
may be made of numbers registered therein
in other columns; substantially as described.

249. In a calculating machine, the com-
bination with a laterally movable paper
carriage,. printing mechanism, a laterally
movable key-gositioned pin-carriage for
controlling said printing mechanism, means
for positioning said carriage whereby said
printing mechanism will make printing im-
pressions in different columns, a product-

5 totalizer codperating with said printing
(i

mechanism whereby products may be printec
in one of said columns, and after said car-
ringe has been positioned other numbers
may be printed in different columns by said
printing mechanism; substantially as de-
scribed.

9%0. In a calculating machine, the com-
bination with a laterally movable carriage,
of a product.totalizer, means for moving
the product-totalizer laterally in the opera-

’
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tions of multiplying, and means controlled
by said laterally movable carriage for re-
storing said product-totalizer to normal
position ; substantially as described.

251. In a caleulating machine, the com-
bination with a laterally movable paper
carriage, a product-totalizer, a ratchet and
pawl mechanism for stepping said totalizer
laterally in the operations of multiplying,
yielding means tending to draw said total-
izer to normal position, and means operable
from said laterally movable paper carriage
for releasing said ratchet and pawl mecha-
nism and rendering effective the said yield-

ing means to restore said product-totalizer

to normal position; substantially as de-
scribed.

252. In a calculating machine, the combi-
nation with a laterally shiftable paper car-
riage, means for shifting the carriage later-
ally for column printing, means for line
spacing the paper in the different positions
of the carriage, independently operable to-
talizers shiftable by the movement of said
carriage, a single set of actuating devices
therefor, a single set of carryéng devices for
all of said totalizers, and means whereby
separate totals may be retained in the ma-
chine; substantially as described.

953. In a calculating machine, the combi-
nation with a laterally shiftable paper car-
riage, means for shifting the carriage later-
ally for column printing, means for line
spacing the paper in the different positions
of the carriage, a series of actuating devices,
total wheels arranged in groups an adapted
to move across said series of actuating de-
vices, and to engage therewith one group at
a time, and means for moving any group of
total wheels in operative position relative
to said series of actuating devices; substan-
tially as described.

954. In an adding machine, the combina-
tion with printing type, of actuating devices
controlling them, a power shaft for moving
said actuating devices, duplicate totalizers
mounted for alternate engagement with said
actuating devices, a longitudinally movable
shaft on which the totalizers are mounted,
and means for moving said shaft longitudi-
nally to engage one totalizer or the other
with said actuating devices; substantially
as described.

255. The combination of a set of adding
devices, stops for said devices to stop them
and their operating means, when moving in
the direction reverse to that of adding, as
soon as such adding devices arrive at their
zero position, operating means adapted to
move said set of adding devices in said re-
verse direction, a second set of adding de-
vices ndapted to be so connected to said op-
erating means that the movement of the
fivst set of adding devices against their stops
will be transmitted to the second set, where-
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by the total represented b({ the first set of
adding devices may be added upon the sec-
ond set; substantially as described.

256. The combination of a set of adding
devices, stops for said devices to stop them
and their operating means, when moving in
the direction reverse to that of adding, as
scon as such adding devices arrive at their
zero position, operating means adapted to
have a reciprocating movement and to be

connected at the initial part of said move-

ment with the set of adding devices to move

them in said reverse direction, a second set -

of adding devices adapted to be connected
with the said operating means on the re-
turn part of their movement, whereby the
total represented by the first set of adding
devices may be added upon the second set;
substantially as described.

257. The combination of two sets of add-
ing devices, stops for one set of such de-
vices to stop them and the operating means
when the adding devices reach their zero
position, operating means adapted to be con-
nected with both of said sets to transfér to
one set the total standing ‘upon the other
set ; substantially as described. '

-258. The combination of two sets of add-

~ ing devices, stops for one set of said devices
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to stop them and their operating connec-
tions, when moving in the direction reverse
to that of adding, on reaching their zero
position, and operating means adapted to
be connected with both of said sets to add
upon one set the total standing upon the
other; substantially as ‘describe(f

259, In a machine for listing items in
horizontal lines and printing the line-totals
at the ends of the lines, and the grand total
of all the line-totals,.comprising printing
devices for listing the items, the'line-totals

and the grand total, a set of line-item ac-~

cumulator pinions, a set of line-total ac-
curnulator pinions, means for causing the
items as listed to be accumulated in said
set of item accumulator pinions, and means
for causing the return of the said set of
item accumulator pinions to zero position
to set up type to print the line total ac-
cumulated therein and transfer such line-
total to the line-total set of accumulator
pinions to obtain a grand total; substan-
tially as described.

- 269. A machine for listing items in verti-
cal columns and printing the totals at the
feet of said columns, and the grand total,
comprising printing devices for listing
items in the several columns, a plurality of
item accumulator pinions corresponding to
the several vertical columns of items to he
listed, means for causing the items as listed
to be accumulated upon the sets of item ac-
cumulator pinions, a set of column-total ac-
cumulator pinions, and means for causing
the return of the item sets of accumulator

'
+
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pinions to zero position to transfer the total
or column footing to the column-total set
of accumulator pinions to obtain a grand
total; substantially as described.

261. A machine for listing items in a plu-
rality of columns side by side and printing
the total of each ¢olumn at the foot thereof,
comprising printing devices for listing the
items in the several columns, a paper car-
riage for supporting a sheet of paper and
moving it transversely of the machine to
bring successive vertical columns thereof
opposite the printing type, a plurality of
sets of accumulator pinions controlled by
said paper carriage, one set for each of the
several columns of items to be listed, means
for accumulating upon each set of pinions
the items of the corresponding columns as
said items are listed, and means for causing
the return of any set of pinions to zero posi-
tion to set up the type and print the total of
the corresponding column of items at the
foot thereof.’ »

262. A machine for listing items in a plu-
rality .of columns side by side and printing
the total of each column at the foot thereof
and also a grand total of all of the items in
all of the columns comprising printing de-
vices for listing the items in the several col-
umns, a plurality of sets of accumulator
pinions, one set for each of the several col-
umns of items to be listed, means for ac-
cumulating upon each set of pinions the
items of the corresponding column as they
are listed, another set of accumulator pin-
ions with means for accumulating upon
them the aggregate total of all of the items
in all of the columns, means for causing the
return of any of the first mentioned sets of
accumulator pinions to zero position to set
up the type to print the total of the cor-
responding column of items at the foot
thereof, and means for causing the return
of the other set of pinions to zero position
to set up the type to print a grand total of
all of the items in all of the columns.

263. A machine for lsting items in hori-
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zontal lines across a sheet of paper and .

printing the total of the items in each line
at the end thereof and for printing a grand
total of the line-totals at the end of opera-
tions, comprising printing devices for list-
ing the items, a sct of accumulator pinions
with means for acrumulating upon them the
items in each horizontal line as listed, a sec-
ond set of accumulator pinions, means for
causing the return of the first mentioned set
of pinions to zero position at the end of
each line of itemns to set up the tvpe to print
the total of said line and to transfer said
total to the second set of accumulator pin-
ions, whereby the totals of successive hori-
zontal lines of items may be accumulated
npon said second set of pinions, and means
for causing the return of said second set of
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pinions to zero position at the end of opera-
tions to set up the type for printing a total
of all of the line-totals accumulated upon
said pinions.

264. A machine for listing items in sev-
eral successive series and printing the total
of each series at the end thereof and a grand
total of all of the items at the end of all of
the series, comprising printing devices for
listing the individual items, a set of accu-
mulator pinions and means for accumulat-
ing upon said pinions the individual items

of each series listed, a second set of accumu-.

lator pinions, means for causing the return
of the first mentioned set of pinions to zero
position at the end of any series of items
to set up the type to print the total of such
series of items and to transfer such total to
the second set of pinions, and means for
causing the subsequent return of the suid
second set of pinions to zero position to set
up the type to print the grand total of all
the series-totals accumulated upon said sec-
ond set of pinions. -~ C -
965. In an adding:and listing- machine,
the combination, Wlt%l key controlled. means
for listing a serles of items and accumulat-
ing the total thereof, and means for: print-
ing such total at the end of the series and
clearing the machine, of a supplemental ac-
cumulator, means for transferring to said
supplemental accumulator the totals of the
several series of items as said totals are
printed at the ends of the respective series,
so as to thereby accumulate upon said sup-
plemental accumulator a grand total of all
of the items in the several series, and means
for printing such grand total from said sup-

- plemental accumulator.

266. In an adding and listing machine,
the combination, with means for listing a

series of items and an accumulator for ac--

cumulating the total thereof said listing
means being under the control of a laterally
movable key-positioned pin-carriage, and a
total key and connections by depressing
which- key and operating the machine the
total of the series of items may be printed.
of a supplemental accumulator for accumu-
lating in one grand total the amount of the
items in several successive series of items,
and a supplemental total key and connec-
tions by depressing which key and operat-
ing the machine a grand total may be print-
ed from said supplemental accumulator.
967. In an adding and listing machine,
the combination, with means for listing a
series of items and an accumulator for ac-
cumulating the total thereof, and a total key
and connections by depressing which key
and operating the machine the total of the
series of items may be printed and the ac-
cumulator cleared or reset to zero, of a sup-
plemental accumulator for accumulating in
one grand total the amount of all of the

.
’
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items in several successive series of items,
and a supplemental total key and connec-
tions Ly depressing which key and operat-
ing the machine a grand total may be print-
¢d from said supplemental accumulator and
the accumulator be cleared.

26S. In an adding and listing machine,

“the combination, with means for listing a

scries of items and an accumulator for ac-
cumulating the total thereof, and a total
key and counections by depressing which
key and operating the machine the total of
the series of items may be printed, of a sup-
plemental accumulator ineans for transfer-
ring to said accumulator the totals of sev-
eral series of items as said totals are suc-
cessively printed at the ends of the respec-
tive scrics of items, so as to thereby accu-
mulate upon said supplemental accumulator
a grand total of all of the items in the sev-
eral series, and a supplemental total key and
connections by depressing which key and op-
erating the machine such grand total may
be printed through said supplemental ac-
cumulator.

269. In an adding and listing machine,
the combination, with means for listing a
series of items, an accumulator for accumu-
lating the total thereof, and a total key and
connecctions by depressing which key and
operating the machine the total of the series

of items may be printed and the accumu-

lator cleared or reset to zero, of a supple-
mental accumulator, means for transferring
to said accumulator the totals of several
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series of items as said totals are successively -

printed at the ends of the respective series,
so as to thereby accumulate upon said sup-
plemental accumulator a grand total of all
of the items in the several series, and a sup-
plemental total key and connections by de-
pressing which key and operating the ma-
chine said grand total may be printed from
said supplemental accumulator and the ac-
cumulator cleared.

970. In an adding and listing machine,
the combination of printing type, accumu-
lator pinions, actuators for the latter which
also serve to set up the type, key controlled
means for determining the extent of move-
ment of the actuators, means for control-
ling the engagement between the actuators
and accumulator pinions so as to accumu-
late the items upon said pinions as they are
set up for printing and so as to cause the
actuators to return the accumulators to zero
position and set up the total to be printed
when desired. an auxiliary or supplemental
set of accumulator pinions, means for caus-
ine the total nmount of all of the items to be
accumulated upon said supplemental pin-
ions, and means for cansing the actuators to
return said supplemental pinions to zero po-
sition and set up a grand total to be printed
when desired.
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271. In an adding and listing machine,
the combination of printing type, accumu-
lator pinions, actuators for the latter whi.h
also serve to set up the type, means for de-
termining the extent of movement of the ac-
tuators, means for controlling the engage-
ment of the actuators and pinions so as to
cause the items to be accumulated upon the
pinions as they are listed and so as to cause
the actuators to return the accumulator pin-
ions to zero position and set up the total to
be printed when desired, an auxiliary or
supplemental set of accumulator pinions,
and means for controlling the cobperative
relationship between the two sets of pinions,
whereby when the first mentioned set is re-
turned to zero position its accumulation may
be transferred to and preserved upon the
second set and whereby the latter is subse-
quently returned to zero position and a
grand total printed therefrom.

272. In an adding and listing machine,
the combination of printing type, the ac-
cumulator pinions, the reciprocating racks
for operating the pinions and setting up the
type, means for determining the extent of
movement of the racks, means for control-
ling the engagement of the pinions and
racks 5o as to cause them to accumulate items
one by one upon the pinions as the items are
listed and to return the pinions to zero at
the end of a series of items and set up the
type to print the total of such series, an
auxiliary or supplemental set of accumulator
pinions, and means whereby the total
amount of several successive series of items
may be accumulated and preserved upeon
said supplemental pinions and said pinions
be returned to zero and said total printed
therefrom when desired.

273. In an adding and listing machine,
the combination of type, reciprocating racks,
means for determining the extent of move-
ment of the racks, two sets of accumulator
pinions operated by said racks, and means
for controlling the codperative relationship
of the two sets of accumulator pinions with
the racks, whereby a series of items may be
listed and accumulated upon one set of pin-
ions and the racks be then caused to return
said pinions to zero position and set up the
total of the series of items printed, whereby
the total amount of several successive series
of items may be accumulated and preserved
upon the other set of accumulator pinions
and sald pinions be returned to zero posi-
tion and the type set up to print said total.

274, In an adding and listing machine,
the combination of the printing type, the re-
ciprocating racks, means for determining
the extent of movement of the racks, two sets
of accumulator pinions, means for control-
ling the coGperative relationship of the two
sets of pinions with the racks so as to canse

87

the items listed to be accumulated upon one
or both sets of pinions, means for causing
the racks to return one set of pinions to zero
position and set up the total to be printed,
without affectingthe other set of pinions,
and means for causing the racks to return
the latter set of pinions to zero position and
set up their total to be printed when desired,
whereby the several successive series of
items may be listed and the total of each
series be printed at the foot thereof, and
whereby a grand total of the items in all the
series may be accumulated and preserved
and to be printed at the end of the several
series of items.

275. In an adding machine, the combina-
tion of a series of main levers, two sets of
racks carried thereby, an accumulator codp-
crating with one set of racks, means for nor-
mally locking said racks, a plurality of ac-
cumulators codperating with the other set
of racks, mechanism arranged to rock the
last mentioned accumulators into and out of
cobperative relation with the last mentioned
racks, means for controlling said mechanism,
and means for releasing said locking means
to enable a total to be transferred from any
one of the plurality of accumulators to the
first mentioned accumulators.

276. In an adding machine, the combina-
tion of a series of main levers, two sets of
racks carried thereby, an accumulator codp-
erating with one set of racks, means for nor-
mally locking said racks, a plurality of ac-
cumulators codperating with the other set of
racks, mechanism arranged to rock the last
mentioned accumulators into and out of co-
operative relation with the last-mentioned
racks, key-actuated means for controlling
said mechanism, and means for releasing
said locking means to cnable a total to be
transferred from any one of the plurality
of accumulators to the first mentioned accu-
mulators.

277. In an adding machine, the combina-
tion with the adding and printing mecha-
nisms thereof and with its longitudinally
movable paper carriage, of a platen mount-
ed in the carriage and with which the print-
ing mechanism codperates, and a series of
accumulators under the control of said
paper carriage and arranged to be operated
through connection with the actuator instru-
mentalities of said usual adding mechanism,

for separate accumulations.

278 In an adding machine, the combina-
tion with the usual adding mechanism there-
of und its actuating instrumentalities, of an
independent accumulator arranged ‘to be
rocked in and out of operative relationship
with the actnator instrumentalities of said
vsual adding mechanism, means for rocking
the accumulstor, and means for reversing
the order of the rocking movements thereof
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when a total is transferred from the accu-
mulator to the usual adding mechanism of
the machine.

279. In an adding machine, the combina-
tion with the usual adding mechanism there-
of and its actuating instrumentalities, of an
independent accumulator arranged to be
rocked in and out of operative relationship
with the actuator instrumentalities of said
usual adding mechanism, means for rock-
ing the accumulator, and means under the
control of the operator for reversing the
order of the rocking movements thereof
when a total is transferred from the accu-
mulator to the usual adding mechanism of
the machine.

280. In an adding machine, the combina-
tion with the usual adding mechanism there-
of and its actuating instrumentalities, of
an independent accumulator arranged to be
rocked in and out of operative relationship
with the actuator instrumentalities of said
usual adding mechanism, means for rocking
the accumulator, and key-controlled means
for reversing the ordet of the rocking move-
ments thereof when a total is traunsferred
from the accumulator to the usual adding
mechanism of the machine.

281. In an adding machine, the combina-
tion with the usual adding mechanism there-
of and its actuating instrumentalities, of a
series of independent accumulators arranged
to be operated through connection with the
actuator instrumentalities of the usual add-
ing mechanism, a rocking frame in which
said accumulators are mounted, means for
rocking said frame, and means under con-
trol of the operator for reversing the order
of the rocking movements thereof when a
total is transferred from any accumulator to
the usual adding mechanism of the machine.

282, In an adding machine, the combina-
tion with the usual adding mechanism there-
of and its actuating instrumentalities, of a
series of independent accumulators arranged
to be operated through connection with the
actuator instrumentalities of said usual add-
ing mechanism, a rocking frame in which
said accumulators are mounted, said frame
being held in one direction with a yielding
pressure to present its accumulators, one at a
time to the machine, an operating arm, and
means for moving said frame against its
vielding pressure.

283. In an adding machine, the comhina-
tion with the usual adding mechanism there-
of and its actuating instrumentalities, of a
series of independent accumulators arranged
to be operated through connection with the
actuator instrumentalities of said usual add-
ing mechanism, a rocking frame in which
sald accumulators are mounted. said frame
being held in one direction with a yielding
pressure to present its accumulators one at a
time to said actuator instrumentalities, and

1,336,904

an operating arm adapted to move said
frame against said yielding pressure.

984, In an adding machine, the combina-
tion with the usual adding mechanism
thereof, and its actuating instrumentalities,
of a series of independent accumulators ar-
ranged to be operated through connection
with the actuator instrumentalities of said
usual adding mechanism, a rocking frame
in which the said accumulators are
mounted, said frame being held in one di-
rection with a yielding pressure to present
its accumulators, one at a time, to the ac-
tuators, an arm for operating said frame,
and a key-controlled device for rendering
said arm operative or inoperative.

285. In an adding machine, the combina-
tion with the usual adding mechanism
thereof and its actuating instrumentalities,
of a series of independent accumulators ar-
ranged to be operated through connection
with the actuator instrumentalities of said
usual adding mechanism, a rocking frame
in which said accumulators are mounted,
said frame being held in one direction with
a yielding pressure to present its accumu-
lators, one at a time to its actuators, an arm
for operating said frame, an actuating de-
vice operatively connected with the arm,
and a pivoted arm arranged to reciprocate
said device and thereby nperate said arm.

286. In an adding machine, the combina-
tion with the usual adding mechanism
thereof and its actuating instrumentalities,
of a series of independent accumulators ar-
ranged to be operated through connection
with the actuator instrumentalities of said
usual adding mechanism, a rocking frame
in  which the said accumulators are
mounted, said frame being held in one di-
rection with a yielding pressure to present
its accumulators, one at a time, to the ac-
tuators, an arm for operating said frame,
an actuating arm operatively connected to
said arm, and having a pin or stud, and a
pivoted arm having a recess arranged to
codperate with said pin or stud and thereby
reciprocate said actuating arm.

287. In an adding machine, the combina-
tion with the usual adding mechanism
thereof and its actuating instrumentalities,
of a series of independent accumulators ar-
ranged to be operated through connection
with the actuator instrumentalities of said.
usual adding mechanism, a rocking frame
in which the said accumulators are mounted,
said frame being held in one direction with
a yielding pressure to present its accumu-
lators, one at a time, to the actuators, an
arm for operating said frame, an actuating
arm operatively connected to said arm and
having a pin or stud, and a spring-pressed
pivoted arm having a recess arranged to co-
dperate with said pin or stud and thereby
reciprocate said actuating arm.
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288. In an adding machine, the combina-
tion with the adding mechanism thereof
and its actuating instrumentalities, includ-
ing the usual accumulator, of a series of in-
dependent accumulators arranged to coip-
erate with the actnator instrumentalities of
said usual accumulator, one at a time, to ac-
cumulate a part of the items of which the
said" usual accumulator accumulates the
grand total, and key controlled means for
transferring the accumulation of any one or
more of such series of accumulators to said
usual accumulator.

289. In an adding machine, the combina-
tion of a series of movable bars bearing
type at one end, a set of racks at each end of
the bars, a plurality of accumulators ar-
ranged to coperate, one at a time, with the
set of racks at the type-end of the bars, and
a single accumulator arranged to codper-
ate with the other set of racks.

290. In an adding machine, the corabina-
tion of a series of movable bars, a set of
racks carried at one end of said bars, an ac-
cumulator in constant cotperation with said
racks, a second set of said racks at the other
end of said bars, a longitudinally movable
shaft, and a series of independently operat-
ing accumulators strung on said shaft side
by side and arranged to be placed, one at a
time, into coéiperative relation with eaid sec-
ond set of racks.

291. In a calculating machine, means for
printing items, separate totals of certain of
said items, and a grand total of all the
items, separate totalizers for contempora-
neously registering the items constifuting
the separate totals, and the grand total, and
means under control of the operator in
form of keys for printing separate totals
or a grand total as desired.

292. In a calculating machine, the combi-
nation with means for printing the items,
separate totals of certain of said items and
a grand total of all of the items, separate
totalizers for registering the items consti-
tuting the separate totals, and the grand
totalizer, and key controlled means whereby
when the separate totalizers are yielding
their totals and being re-set to zero the num-
ber registered therein will be introduced
into the grand totalizer,

203. In a calculating machine, the combi-
nation with a plurality of independent to-
talizers, of key controlled means for regis-
tering numbers thereon, and means oper-
ated at will for transferring totals from a
number of said totalizers to a single one
of the same; substantially as deseribed.

294> In a calculating machine, the combi-
nation with a plurality of independent to-
talizers, means for totalizing numbers
thereon, and key controlled means for trans-
ferring the total from either of said total-

86

izers to the other totalizer; substantially as
described. _ , o

295. In a machine of the elass described,
comprising adding mechanism and printing
mechanism, the latter, comprising separate
type, separate means whereby they are in-
dividually propelled to record their respec-
tive figures, separate holding means for the
propelling means, and releasing means to
permit each propelling means to operate,
the combination therewith of means adapt-
ed to automatically suspend temporarily the
function of the releasing means during
multiplying operations. ,

296. In a machine of the class described,
comprising adding and printing mechanisin,
the latter comprising separate type, separate
means whereby they are individually pro-
pelled to record their respective figures,
separate holding means for the propelling
means, and releasing means to permit each
propelling means to operate, the combination
therewith of means adapted to suspend tem-
porarily the function of the releasing means.

297. In a machine of the class described,
comprising a printing mechanism provided
with type-bars and movable type, means for
positioning the type bars, means by which
each type 1s individually propelled to record
its respective number, separate holding
means for the propelling means and releasing
means to permit each propelling means to
operate, the combination therewith of means
adapted to prevent the operation of the re-
leasing means-and thus prevent the pro-
pelling means from actuating the type, and
a manually depressible key for actuating
said preventing means.

298. In a machine of the class described,
comprising adding and printing mechanisin
and means for actuating thew, the printing
mechanism being provided with type bars,
hammers adapted to strike the type when
released, the combination therewith of hooks
for holding the hammers inactive until re-
leased, means adapted normally to release
said hooks automatically when the accumu-
lating mechanism of the machine is oper-
ated, means for preventing said release con-
sisting of a manually operated key, and

means for restoring said key to its initial

position after its operation.

299. In a machine of the class described,
comprising adding and printing mechanism
and means for actuating them, the printing
mechanism being provided with type bars,
hammers adapted to strike the type when
released, the combination therewith of hooks
for holding the hammers inactive until re-
leased, means adapted novmally to release
said hooks automatically when the accumu-
lating mechanism of the machine is oper-
ated, and means adapted to hold said releas-
Ing means inactive comprising a key adapt-
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ed to be manially depressed and automati-
cally raised after such depression.

300. In an adding machine, the combina-
tion, with the adding racks and their op-
erating and controiling devices, of two sets
of adding wheels associated in pairs with
the same rack, means for normally trans-
mitting the movement of the racks in one
direction to one set of wheels only, and
means operable at will to cause the racks
automatically to first transmit their reverse
movement to said set of wheels and then
their opposite movement to the other set of
wheels.

301. In an adding machine, the combina-
tion, with the adding racks and their op-
erating and controlling devices, of two sets
of adding wheels associated in pairs with
the same rack, means for causing the racks
to transmit their movement in one direction
to either set of wheels at will, and means
operable at will to cause the racks automati-
cally to first transmit their reverse move-
ment to such moved set of wheels and then
their opposite movement to the other set of
wheels.

302. In an adding machine, the combina-
tion, with the adding racks and their op-
erating and controlling devices, of two sets
of adding wheels associated in pairs with
the same rack, means for causing the racks
to normally transmit their movement in one
direction to one set of said wheels, means
operable at will to cause the racks automati-

- cally to first transmit their reverse move-

ment to said set of wheels and then their
opposite movement to the other set of
wheels, and means for subsequently causing
the racks to transmit their reverse move-
ment to the last mentioned set of wheels.

303. In an adding and listing machine,
the combination, with the adding racks and
printing type and their operating and con-
trolling devices, of two sets of adding wheels
associated in pairs with the same rack,
means for normally transmitting the move-
ment of the racks in one direction to one set
of wheels and listing the corresponding
items, and means operable at will to cause
the racks automatically first to return said
wheels to zero position and print the total
accumulated upon them, and then to corre-
spondingly advance the other set of wheels
for the purpose of preserving such total
upon the latter set of wheels.

304. In an adding machine, the combina-
tion, with the adding racks and printing
type and their operating and controlling de-
vices, of two sets of adding wheels associated
in pairs with the same rack, means for nor-
mally transmitting the movement of the
racks in one direction to one set of wheels,
means operable at will for causing the racks
automatically to first return said set of
wheels to zero position and print the total
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accumulated upon them, and then to cotre-
spondingly advance the other set of wheels,
and means for subsequently returning the
last-mentioned set of wheels to zero position
independently of the other set and printing
the total accumulated upon them.

305. In an adding machine, the combina-
tion, with the adding racks and their oper-
ating and controlling devices, of two sets of
adding wheels associated in pairs with the
same rack, means for normally transmitting
the movement of the racks in one direction
to one set of wheels, and a sub-total key and
connections operable to cause the racks to
transmit their reverse movement to said set
of wheels and their opposite movement to
the other set of wheels.

306. In an adding machine, the combina-
tion, with the adding racks and their oper-
ating and controlling devices, of two sets of
adding wheels associated in pairs with the
respective racks, means for normally trans-
mitting the movement of the racks in one
direction to one set of wheels, a sub-total key
and connections operable to cause the racks
to transmit their reverse movement to said
set of wheels, and a total key and connec-
tions for causing the racks to transmit their
reverse movement only to the latter set of
wheels. )

307. In a calcnlating machine, the com-
bination with a computing mechanism, of a
recording mechanism, and means for auto-
matically rendering the recording mecha-
nism inoperative during certain operations
of the computing mechanism.

308. In a calculating machine, the com-
bination with computing mechanism, of
printing mechanism controlled by said com-
puting mechanism for recording the com-
putations thereof, and means for automati-
cally vendering said printing mechanism in-
operative during certain computations of
the machine.

309. In a machine of the class described,
comprising a printing mechanism, an add-
ing merhanism and a non-printing key pro-
vided with a stem by the actuation of which
printing may be prevented, a member moved
by the stem, and a stop therefor, for auto-
matically preventing the actuation of the
preventing means when the printing mecha-
nism has been partly operated.

310. In a machine of the class described,
comprising a printing mechanism, an add-
ing mechanism and a non-printing key pro-
vided with a stem by the actuation of which
printing may be prevented, a member moved
by the stem, and a stop therefor, for auto-
matically preventing the actuation-of the
non-printing key after the adding mecha-
nism has been partly operated.

311. Tn a machine of the class described,
comprising a printing mechanism, an add-
ing mechanism and a non-printing key pro-
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vided with a stem by the actuation of which
printing may be prevented, a member moved
by the stem, and a stop therefor, for auto-
matically preventing the actuation of the
non-printing key after the printing opera-
tion has been commenced.

312. In a machine of the class described,
provided with a printing mechanism com-
prising type hammers, detents normally
holding the same out of action, a release bar
adapted when moved to actuate the detents
and a non-printing key adapted to prevent
the movement of the release bar, mears
adapted to lock the non-printing key against
movement after the release bar has com-
menced to move.

313. In a registering mechanism, the com-
bination with a plurality of totalizers, each
comprising a series of denominational ele-
ments, all mounted in lateral alinement, of
differential movable totalizer operating ele-
ments also mounted in lateral alinement and
equaling said totalizer elements in number,
connections permitting sliding collective

5 relative lateral movement between said

totalizers and their operating elements, to
provide an operative alinement of any one
of said totalizers with their said operatirg
elements, keys for determining the extent
of differential movement of said operating
elements, and type-carrying devices opera-
tively connected to said operating elements.

314. In an adding and listing machine,
the combination, with means for listing a
series of items and accumulating the total
thereof, and means for printing such total
at the end of the series and clearing the
machine, of a supplemental accumulator,
means for transferring to said supplemental
accumulator the totals of the several series
of items as said totals are printed at the
ends of the respective series, so as to there-
by accumulate upon said supplemental ac-

cnmulator a grand total of all of the items

in the several series, said means being set
for such purpose prior to the operation
which prints the transferred total, and
means for printing such orand total from
gaid supnlemental accumulator.

315. In an adding and listing machine,
the combination, with means for listing a
series of items and an accumulator for ac-
camulating the total thereof, and a total key
and connections by depressing which key
and operating the machine the total of the
series of items may be printed, of a supple-
mental accumulator, means for transferring
to said accumulator the totals of several
series of items as said totals are successively
printed at the ends of the respective series
of items, so as to thereby accumulate upon
said supplemental accumulator a grand total
of all of the items in the several series, said
means being set for such purpose prior to
the operation which prints the transferred

Sl

total, and a supplemental total key and con-
nections by depressing which key and op-
ergting the machine each grand total may
pe printed from said supplemental accumu-
lator.

316. In an adding and listing machine,
the combination of printing type, accumu-
lator pinions, actuators for the latter which
also serve to set up the type, means for
determining the extent of movement of the
actuators, means for controlling the engage-
ment of the actuators and pinions so as to
cause the items to be accumulated upon the
pinions as they are listed and so as to cause
the actuators to return the accumulator pin-
ions to zero position and set up the total
to be printed when desired, an auxiliary or
supplemental set of accumulator pinions,
and means for controlling the codperative
relationship between the two sets of pin-
ions, whereby when the first mentioned set
is returned to zero position its accumulation
may be transferred to and preserved upon
the second set and whereby the latter is sub-
sequently returned to zero position and a
grand total printed therefrom, both of said
controlling means being set for the purposes
recited prior to the operation of printing
totals,

317. In a calculating machine, the combi-
nation, with toothed actuators, means for
controlling the amount of movement, of
said actuators, two independently operable
groups of totalizer wheels in operative rela-
tion to said actuators, means for introducing
items into one or both totalizers, said means
being under control of the operator, means
for transferring numbers from one totalizer
to the other, and means for printing the
transferred number, the transferring means
being set prior to movement of the toothed
actuators.

318. In an adding machine, the combi-
nation with the usual adding and printing
mechanism thereof and with its longitudi-
nally movable paper carriage, of a platen
mounted in the carriage and with which the
printing ‘mechanism codperates, and a series
of accumulators under the control of said
paper carriage in both directions of move-
ment of the latter and arranged to be op-
erated through connection with the actu-
ator instrumentalities of said usual adding
mechanism, for separate accumulations.

319. In a caleulating machine, the com-
bination with two or more registering de-
vices, of key controlled means for accumu-
lating a series of items in one of said de-

‘vices, and means for transferring a total of

said items so acenmulated into another of
said registering devices.

320. In a calculating machine, the com-
bination of two or more sets of register
wheels, of key controlled means for ac-
cumulating a series of items in one of said
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sets of wheels independently of any oper-
ation of any other set, and means for trans-
ferring the total, so accumulated, to another
set of wheels. .

321. In a calculating machine, the com-
bination of a key-board for controlling a
set of actuators, a set of key controlled ac-
tuators, a plurality of sets of register wheels
in codperative relation to said actuators,
there being denominational control of said
register wheels by said actuators whereby
one set of register wheels may be placed
in control of another independently of the
key-board. :

399, The combination of a plurality of
sets of adding devices, stops for each set
to stop them on reaching their zero posi-
tion, when moving in the direction reverse
to that of adding, but permitting free move-
ment in the adding direction, operating
means, adapted to be connected with any
set of adding devices to move them either in
their adding direction or against their
stops, and a set of number-indicating de-
vices controlling the extent of movement of
said operating means for adding purposes,
whereby any number represented by any
number-indicating devices operated may be
added upon any set of adding devices or
the total standing upon any set of adding
devices may be added to the total standing
upon another set of the adding devices or
be subtracted therefrom.

323. The combination of a plurality of
sets of adding devices upon each of which
any desired amounts may be successively
added, and key operated means adapted to
be connected with two of said sets to add
upon one of said sets the total standing
upon the other, whereby the total or totals
standing upon one or more of said sets
may be added upon another of said sets.

324. The combination of two sets of add-

ing devices, means for adding upon said

sets, stops for one set of such devices to
stop them and the ovnerating wmeans on
reaching their zero position, when moving
in the direction reverse to that of adding,
and operatine means adapted to be con-
nected with both sets to add upon one set
the total standing upon the other.

825. The combination of two sets of add-
ing devices, stops for one set of such de-
vices to stop them and the operating means
on reaching the zero position, when moving
in the direction reverse to that of adding,
onerating means havine a prescribed recip-
rocatine movement and adanted to be con-
nected to said set of adding devices to move
them acairst their stops and be thereby lim-
ited in its initial movement and also adapt-
ed to be connected with the other set of
adding deviees on its return movement to
trangmit to the latter set of addine devices
a movement in their adding direction equal
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to that imparted to the first set to bring
them against their stops, whereby the total
standing upon the said first set will be
added to the second set.

326. The combination of a set of adding
devices, stops for such devices to stop them
and their operating means on reaching
their zero position, when moved in the di-
rection reverse to that of adding, operating
means adapted to move said set of adding
devices in said reverse direction, a second
set of adding devices adapted to be con-
nected to said operating means after the
latter has moved the first set against said
stops, and adapted to be moved in the add-
ing direction by said operating means,
whereby the total represented by the first
set of adding devices may be added upon
the second set.

327. The combination of a set of adding
devices, stops for said adding devices to
stop them and their operating means on
reaching their zero position, when moved
in the direction reverse to that of adding,
operating means adapted to be connected
with said set of adding devices to move
them in cither one of two directions, in one
direction for adding purposes, in the other
direction to move them against said stops,
a set of number-indicating devices control-
ling the extent of movement of said oper-
ating means for adding purposes, a second
set of adding devices adapted to be comn-
nected with said operating means after the
latter has moved in the adding direction by
said operating means, whereby the total
represented by the first set of adding devices
may be added upon the second set.

8928. The combination of a set of adding
devices, stops for said addine devices to
stop them and their operating means on
reaching their zero position, when moving
in the direction reverse to that of adding,
operating means adanted to be connected
with said set of adding devices to move
them in either one of two directions, in
one direction for addineg purposes, in the
other direction to move them aeainst said
stops, a second set of adding devices, oper-
ating means, adanted to be connected with
either one of said sefs to move it in one
direction for addine purposes or with both
of said sefs to move the first set in the re-
verse direction to that of addine until said
stons are reached, and to move the second
set in the adding direction to add the total
on the first set to the total on the second
set. and a set of number-indicatino devices
controlling the extent of movement of said
operatine means for addine purpnses.

329, The combination of a set of adding
devices. stops for such devices to stop them
and their onerating means, on reaching
their zero nosition. when movine in the
direction reverse to that of adding, but
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permitting them free movement in the add-
ing direction, operating means adapted to
move said set of adding devices in the
direction reverse to that of adding, a scc-
ond set of adding devices adapted to be
connected to said operating means after the
latter has moved the first set against said
stops, and adapted to be moved in the add-
ing direction by said operating means,
whereby the total represented by the first
set of adding devices may be added upon
the second set.

330. The combination of a plurality of
sets of adding devices, stops for each sct
to stop them, on reaching their zero posi-
tion, when moving in the direction reversc
to that of adding but permitting free move-
ment in the adding direction, operating
means adapted to be connected with any
set or sets of the adding devices to morve
them in the adding direction or against
their stops. a set of number-indicating de-
vices controlling the extent of movement of
said operating means for adding purposes,
whereby any number, represented by any
number-indicating devices operated, may be
added upon any set of adding devices or the
total standing upon any set of adding de-
vices may be added to the total standing
1pon another set.

231. The combination of a plurality of
gets of adding devices, stops for each set
to stop them, on reaching their zero posi-
tion, when moving in the direction reverse
to that of adding, but permitting free move-
ment in the adding direction, operating
means adapted to be connected with any
set or sets of the adding devices to move
them in the adding direction or against
their stops, a set of number-indicating de-
vices controlling the extent of movement of
said operating means for adding purposes,
and indicating means adapted to indicate
any number added or any total standing
upon any set of the adding devices, where-
by any number, represented by any number-
indicating devices operated, may be added
upon any set of adding devices or the total
standing upon any set of adding devices
may be added to the total standing upon
another set, and such number or the sum
of any such totals will be indicated by the
indicating means.

332, The combination of a plurality of
sete of adding devices, stops for each set
to ston them, on reaching their zero posi-
tion, when moving in the direction reverse
to that of adding, but permitting free move-
ment in the adding direction, operating
means adapted to be connected with any
set or sets of addine devices to move them
either in their adding direction or against
their stops, a set of number-indicating de-
vices controlling the extent of movement
of said operating means for adding pur-

poses, and indicating means adapted to in-
dicate any number added or any total stand-
ing upon any set of the adding devices,
whereby any number represented by any
number-indicating devices operated may be
added npon any set of the adding devices,
or the total standing upon any set of the
adding devices may be added to or sub-
tracted from the total standing upom an-
other set of adding devices and such num-
ber added upon any set of adding devices
or the sum or difference of any totals stand-
ing upon the sets of adding devices may be
indicated by the indicating means.

383, The combination of three sets of
adding devices, stops for said devices to
stop them, on arriving at the zero posi-
tion, when moving in the direction reverse
to that of adding, means for transferring
to one of the sets the complement of the
total standing upon another of the sets,
menns for adding to the said complementary
total upon the first mentioned set the total
standing upon the third set of adding de-
vices, and means for obtaining the com-
plement of the sum of such total whereby
the difference may be taken between the
totals standing upon two of such sets of
acdding devices.

834. The combination of three sets of
adding devices, stops for said devices to
stop them on arriving at the zero position,
wheit moving in the direction reverse to
that of adding, means for transferring to
one of the sets the complement of the total
standing upon another of the sets, means
for adding to such complementary total
upon the first mentioned set the total stand-
ing upon the third set of adding devices,
a set numeral devices and means for
transferring to said set the complement
of the sum of the totals standing on said
first mentioned set of adding devices, where-
by the condition of said set of numeral
devices will represent the difference between
the totals upon the second and third sets
of adding devices.

335. The combination of three sets of
adding devices, stops for such devices to
stop them and their operating means, on
reaching their zero position, when moving
in the direction reverse to that of adding,
and eommon operating means adapted to
he connected with one or with two of said
sets to move said set or sets either in the
adding direction or in the reverse direction,
whereby the difference may be taken be-
tween the sum represented by the adding
devices of one set and that represented by
another set. , ‘

$36. The combination of a plurality of sets
of adding devices exceeding three sets in
number, stops for such devices to stop them
and their operating means, on reaching
their zero position, when moving in the
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direction reverse to that of adding, and
common operating means adapted to be
connected with one or with two of said sets
to move said set or sets either in the adding
direction or in the reverse direction, where-
by the difference may be taken between the
sum of the adding devices of one set and
that represented by adding devices of the
other set.

337. The combination of three sets of
adding devices, and key controlled means
for transferring to one of the sets the com-
plement of the total of another of the sets,
for adding to such complementary total the
total of the third set, and for transferring
the complement of the sum of such totals, to
obtain the difference between the totals of
the second and third of said sets.

338. The combination of a minuend set of
adding devices, a subtrahend set of adding
devices, and a reversing set of adding de-
vices, stops for each set of adding dewces
adapted to stop them, when moving in the
direction reverse to that of adding, when
such devices arrive at the zero point, oper-
ating means, means for connecting the oper-
ating meanb with the reversing set to move
them in the adding direction to the point
opposite to or reverse of their zero position,
means for then connecting the operating
means also to the minuend set to move both
the reversing set and the minuvend set in the
direction reverse to that of adding until the
latter are stopped at their zero position,
whereby the position of the adding devices
of the reversing set will represent the com-
plement of the minuend total, means for
then connecting the operating means with
the subtrahend set to move the latter in the
direction reverse to that of adding until the
latter are stopped at their zero position,
means for then connecting the operating
means also with the reversing set to move
both the subtrahend and reversing sets in
the adding direction until the subtrahend
set reaches its set position to add the subtra-
hend total to the complementary total
standing upon the reversing set, and means
for connecting the operating means with
the reversing set and also with one of the
other sets while the latter is standing at
the position opposite to or the reverse of the
zero position, to move both of said sets in
the reverse direction to that of adding until
the reversing set is stopped at its zero posi-
tion, whereby the position of the adding de-
vices of the set thus connected with the re-
versing set will represent the difference be-
tween the totals originally standing upon
the minuend and subtrahend sets.

839. The combination of three sets of
adding devices, stops for such devices to
stop them and their operatmg means on
reaching their zero position, when moving
in the direction reverse to that of addmg,
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and common operating means adapted to be
connected with one or with two of said sets
to move said set or sets either in the adding
direction or in the reverse direction, yleld-
ing means for moving said common operat-
ing means a prescribed distance in one di-
rection unless sooner stopped, and means
for positively returning said common oper-
ating means to their original position, where-
by the difference may be taken between the
sum represented by the adding devices of
one set and that represented by the adding
devices of another set.

340. The combination of three sets of
adding devices, stops for such devices to
stop them and their operating means, on
reaching their zero position, when movingin
the direction reverse to that of adding, and
common operating means adapted to be
connected with one or with two of said sets
to move said set or sets either in the adding
direction or in the reverse direction, yield-
ing means for moving said common oper-
ating means a prescribed distance in the
direction reverse to that of adding unless
sooner stopped by said stops, and means for
positively 1eturnmfr said common operat-
ing means in the addmw direction to their
urlrmml position, w heleb\ the difference
may be taken between the sum represented
by ‘the ‘ld(hnf" devices of one set and that

represented by the adding devices of an-
other set.
341. The combination of three sets of

adding devices, stops for such devices to
stop them and their operating means, on
reaching their zero position, when moving
in the direction reverse to that of adding,
and common operating means adapted to be
connected with one or with two of said sets
to move said set or sets either in the adding
direction or in the reverse direction, ylelcl-
ing means for moving said common operat-
ing means a prescrlbed distance in one di-
rection unless sooner stopped, number-indi-
cating devices adapted, when operated, to
limit the movement of the corresponding
yielding means in said direction, in accord-
ance with the value of the number-indicat-
ing devices operated, and means for posi-
tiv ely returmng said common operating
means to their original position, whereby
any sum may be added upon any set or sets
of the adding devices and whereby the dif-
ference may be taken between the sum rep-
resented by the adding devices of one set
and that represented by the adding devices
of another set.

342. The combination of three sets of
adding devices, stops for such devices to
stop them and their operating means, on
reaching their zero position, when moving in
the direction reverse to that of adding, and
common operating means adapted to be
connected with one or with two of said sets
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to move said set or sets either in the adding
direction or in the reverse direction, means
for moving said common operating means a
prescribed distance in one direction unless
sooner stopped, number-indicating devices
adapted, when operated, to limit the move-
ment of the corresponding means in said di-
rection in accordance with the value of the
number-indicating devices operated, and
means for returning said common operating
means to their original position, whereby
any sum may be added upon any set or sets
of the adding devices and whereby the dif-
ference may be taken between the sum rep-
resented by the adding devices of one set
and that represented by the adding devices
of another set. . ’

343. The combination of three sets of add-
ing devices, stops for such devices to stop
them and their operating means, on reach-
ing their zero position, when moving in the
direction reverse to that of adding, and
common operating means adapted to be con-
nected with any one or with two of said
sets to move said set or sets either in the
adding direction or in the reverse direction,
and locking devices for lholding the addin,
devices of any set in any position to whic
they may be moved, whereby the difference
may be taken between the sum represented by
the adding devices of one set and that repre-
sented by the adding devices of another sst.

344. The combination of three sets of add-
ing devices, stops for such devices to stop
them and their operating means, on reach-
ing their zero position, when moving in the
direction reverse to that of adding, and com-
mon operating means adapted to be con-
nected with any one or with two of said sets
to move said set or sets either in the adding
direction or in the reverse direction, and
number-indicating devices to control the
movement of the adding devices in the add-
ing direction, whereby any sum may be
added upon any set or sets of the adding
devices and, whereby the difference may be
taken between the sum represented by the
adding devices of one set and that repre-
sented by the adding devices of another set.

345. The combination of a set of adding
devices, stops for such devices to stop them,
on arriving at the zero point, when moving
in the direction reverse to that of adding, a
set of numeral devices, and common operat-
ing means adapted to connect the set of nu-
meral devices, when in the position opposite
to or the reverse of their zero position, with
a set of adding devices, to move both sets
in the direction reverse to that of adding
until stopped by said stops, whereby the
complement of the total of the set of adding
devices will be represented upon the set of
numeral devices. :

346. The combination of a set of adding
devices, stops for said devices to stop them,

GSS

on arriving at the zero point, when moving
in the direction reverse to that of adding, a
set of numeral devices, operating means,
means for connecting the operating means
with either or both of said sets, to move
either or both in the adding direction or the
reverse direction, whereby the numeral de-
vices may first be moved to the position op-
posite to or the reverse of their zero posi-
tion and the two sets be then moved in the
direction reverse to that of adding until
stopped by said stops, whereby the comple-
ment of the total of the set of adding devices
will be represented upon the set of numeral
devices.

347. The combination of three sets of add-
ing devices, stops for such devices to stop
them and their operating means on reach-
ing their zero position, when moving in the
direction reverse to that of adding, and
common operating means adapted to be con-
nected with any one or with two of said
sets to move said set or sets either in the
adding direction or in the reverse direction,
number indicating devices adapted, when
operated, to limit the movement of the cor-
responding operating means in the adding
direction, whereby any sum may be added
upon any set or sets of the adding devices
and, whereby the difference may be taken
between the sum represented by the adding
devices of one set and that represented by
the adding devices of another set.

348. The combination of a plurality of
adding devices exceeding two in number,
stops for each set to stop them, on reach-
ing their zero position, when moving in the
direction reverse to that of adding, but per-
mitting free movement in the adding direc-
tion, operating means adapted to be connect-
ed with any one or simultaneously with two
of said sets to move said set or sets either
in the adding direction or in the reverse
direction until arrested, a set of number-in-
dicating devices controlling the extent of
movement of said operating means for add-
ing purposes, wheregy any sum may be add-
ed upon any set of the adding devices and
the total standing upon any set may be add-
ed to or be subtracted from the total upon
another set. '
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sets of adding devices exceeding two in
number, stops for each set to stop them, on
reaching their zero position, when moving
in the direction reverse to that of adding,
but permitting free movement in the adding
direction, operating means adapted to have
a prescribed reciprocating movement when
free to move and adapted to be connected
with any one or simultaneously with two of
said sets to move said set or sets either in
the adding direction or in the reverse direc-
tion to the limit of its movement in such di-
rection unless sooner arrested by said stops,
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2 set of number-indicating devices control-
ling the extent of movement of said oper-
ating means for adding purposes, whereby
any sum may be added upon any set of the
adding devices and the total standing upon
any set may be added upon or be subtracted
from the total standing upon any other set.

350. The combination of a set of adding
devices, stops for said devices to stop them
and ‘their operating means, on reaching
their zero position, when moving in the di-
rection reverse to that of adding, a second
set of adding devices, operating means, and
connections, adapted to be automatically op-
erated, to connect the operating means with
said sets of adding devices in such way as
automatically to move the first set against
their stops in the direction reverse to that
of adding and to transmit this movement to
the second set to add upon the latter, where-
by the' total represented by the first set of
adding devices may be automatically added
upon the second set of adding devices.

351. The combination of two sets of ad-
ding devices, stops for one set of such de-
vices to stop them and the operating means
when moving in the direction reverse to
that of adding, operating means having a
prescribed reciprocating movement, when
free to move, connections adapted to be aun-
tomatically operated, to connect the oper-
ating means first with one set of adding de-
vices to move the latter against their stops
in the direction reverse to that of adding
and thereby to limit the initial movement
of the operating means and then to connect
the operating means with the other set of
adding devices on the return movement of
the operating méans, whereby the total
standing upon the first set of adding de-
vices will be automatically added upon the
second.

352. The combination of two sets of

- adding devices, stops for one set of such

devices to stop them and, the operating
means, when moving in the direction re-
verse to that of adﬁing, operating means
having a prescribed rveciprocating move-
ment, when free to move, connections to
connect the operating means first with one
set of adding devices to move the latter
against their stops in the reverse direction
of that of addinig and thereby to limit the
initinl movement of the operating meuns
and then to connect the operating means
with the other set of adding devices on the
return movement of the operating means,
whereby the total standing upon the first
set of adding devices will be added upon the
second set.

353. The combination of three sets of
adding devices, stops for such devices to
stop them and their operating means, on
reaching their zero position, when moving
in the direction reverse to that of adding,
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and common operating means adapted autuo-
matically to be connected with any one or
with two of said sets to move said set or sets
either in the adding direction or in the re-
verse dire:tion, whereby the difference may
be automatically taken bhetween the sum
represented by the adding devices of one set
and that represented hy the adding devices
of another set.

354. The combination of three sets of
adding devices, operating means, and con-
nections, adapted to be automatically op-
erated, to connect the said operating means
with one or more of the said sets 1n such
manner and predetermined order as to
transfer to one of the sets of adding devices
the complement of the total standing upon
any one of sald sets, to add to such com-
plementary total upon the first mentioned
set the total standing upon the third set of
adding devices and then to obtain the com-
plement of the sum of said totals, whereby
the differénce may be taken between the to-
tals standing upon two of said sets of adding
devices.

355. The combination of a plurality of
sets of adding devices exceeding three in
number, stops for said devices to stop them,
on arriving at the zero point, when moving
in the direction reverse to that of adding,
and common operating means adapted to
be connected with any one or with two of
said sets to move said set or sets either in
the adding direction or in the reverse direc-
tion, connections adapted to be operated to
connect the said operating means with one
or more of the said sets in such manner and
predetermined order as to transfer the com-
plement of the total standing upon one set
to another of the sets, to add the total
standing upon still another set to the com-
plementary total thus transferred, and to
transfer the complement of the sum of said
totals to the fourth set, to obtain the differ-
ence between the totals standing Tespec-
tively upon the first and third of said sets.

356. The combination of a plurality of
sets of adding devices exceeding two in
number, stops Tor such devices to stop them
on arriving at the zero point, when moving
in the direction reverse to that of adding,
operating means, connections, adapted to be
operated. to connect the said operating
means with one or more of the said sets in
such manner and predetermined order as to
move one set to the position the reverse of
their zero position and to move simultane-
ously said set and another set in the direc-
tion reverse to that of adding, until stoppeil
by the stops of the latter set, whereby the
complement of the total of the second set
will be transferred to the first set; to move
still another set in the direction reverse tn
that of adding until stopped by its stops
and to move the first set an equal distance
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in the adding direction, whereby the total
of the third set will be added to the com-
plementary total of the first set; and to
move another set to the position the reverse
of their zero position, and to move simul-
taneously the said last mentioned set and
the first set in the direction reverse to that
of adding until stopped by the stops of the
sald first set, whereby, the complement of
the sum of the totals on the first set will be
transferred to the other set and will con-
stitute the difference between the totals
standing upon the second mentioned set
and the third mentioned set. - .

357. The combination of a plurality of
sets of adding devices exceeding two in
number, stops for such devices to stop them,
in arriving at the zero point, when moving
in the direction reverse to that of adding,
operating means, connections adapted to
be operated, to- connect the said operating

.means with one or more of the said -sets in

such manner and predetermined order as to
move one set to the position the reverse of
their -zero position and to move .simulta-
neously said set and another set in the direc-
tion reverse to that of adding until stopped
by the stops of the latter ‘set, whereby the
complement of the total of the second set
will be transferred to the first set; to move
still another set in the direction reverse to
that of adding until stopped by its stops

and to move the first set an equal distance -

in the adding direction, whereby the total
of the third set will be added to the comple-
mentary total on the first set; and to move
another set to the position the reverse of
their zero position and to move simultane-
ously the said last mentioned set and the first
set in the direction reverse to that of adding
until stopped by the said first set, where-
by the complement of the sum of the $otals
on the first set will be transferred to the
other set and will constitute the difference
between the totals standing upon the second
mentioned set and the third mentioned set.
358. The combination of common operat-
ing means adapted to have a prescribed re-
ciprocating movement unless limited by the
number-indicating devices or the stops, here-
inafter mentioned, three sets of adding de-
vices adapted to be connected, any one set or
sets at a time, with the common operating
means when moving in either direction,
whereby any one or more of said sets may
be moved the whole or a part of the pre-
scribed distance traversed by the operating
means and in either direction, stops for each
set of adding devices for stopping such de-
vices, on reaching the zero point, when mov-
ing in the direction reverse to that of add-
ing, number indicating means adapted to

limit the movement of the common operat-

ing means in one direction in accordance
with the value of the devices operated,

87

whereby a number may be added on any set
of the adding devices, or totals upon the dif-
ferent sets may be added together or be sub-
tracted one from another.

359. The combination of a common op-
erating means adapted to have a prescribed
reciprocating movement unless Iimited by
the number-indicating devices or stops, here-
inafter mentioned, three sets of adding de-
vices adapted to be connected, any one set
or sets at a time with the common operating
means when moving in either direction,
whereby any one or more of said sets may
be moved the whole or a part of the pre-
scribed distance traversed by the operating
means and in either direction, stops for each
set of adding devices for stopping such de-
vices on reaching: their zero point, when
moving in the direction reverse to that of
adding, number-indicating means adapted
to limit the movement of the common op-
erating means in one direction in accordance
with the value of the devices operated, and
means for automatically controlling the con-
nections between the sets of adding devices
and the common operating means, whereby
numbers may be added upon any set of the
adding devices and totals upon the sets of
adding devices may be added together or be

subtracted one from another or may be both 93

added and subtracted in a predetermined
order. _

" 360. The combination of a common op-
erating means adapted to have a prescribed
reciprocating movement unless limited by
the number-indicating devices or the stops
hereinafter mentioned, three sets of adding
devices adapted to be connected any one set
or sets at a time with the common operating
lneans when moved in either direction,
whereby any one or more of said sets may
be moved the whole or a part of the pre-
scribed distance traversed by the operating
means and in either direction, stops for each
set of adding devices for stopping such de-
vices on reaching their zero point, when
moving in the direction reversed to that of
adding, number-indicating means adapted
to limit the movement of the common op-
erating means in one direction in accordance
with the value of the devices operating, and
indicating means connected with the operat-
ing means whereby numbers may be added
upon set or sets of the adding devices and
be indicated, totals may be taken and indi-
cated, totals of different sets be added to-
gether and the sum thereof be indicated, or
totals be subtracted from one another and
the difference be indicated.

361. The combination of a common op-
erating means adapted to have a prescribed
reciprocating movement unless Iimited by
the number indicating devices or the stops
Lereinafter mentioned, three sets of adding
devices adapted to be connected any one set
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or sets at a time with the common operating
means when moved in either direction,
whereby any one or more of said sets may
be moved the whole or a part of the pre-
scribed distance traversed by the operating
means and in either direction, stops for each
set of adding devices for stopping such de-
vices on reaching their zero point, when
moving in the direction reversed to that of
adding, number indicating means adapted
to limit the movement of the common op-
erating means in one direction in accordance
with the value of the devices operated, and

indicating means connected with the operat- -

ing means, whereby numbers may be added
upon any of the sets of adding devices,
totals be taken, totals be added from one set
to another or be subtracted, or all of said
operations be performed in a predetermined
order and the results of the computations
e indicated in the order in which they are
taken.

362. The combination of a plurality of
adding devices, key controlled means for
taking the totals thereon, and controlling
means for controlling the totaling means to
take the totals in a predetermined order.

363. The combination of a plurality of
adding devices, means for taking the totals
thereon, means for adding the totals of dif-
ferent sets of the adding devices together
and key controlling means for controlling
the total taking and total adding means, to
cause the taking of the totals and the add-
ing of the totals to be done in a predeter-
mined order.

364. The combination of a plurality of
sets of adding devices exceeding two in
number, means for taking the totals there-
on, means for subtracting the total of one
set from the total of another set, and key
controlling means for controlling the total
taking and the subtracting mears, to cause
the taking of totals, the subtracting and
the taking of the total of the difference
to be done in a prescribed order.

365. The combination of a plurality of
sets of adding devices exceeding two In
number, means, for taking the totals there-
on, means for adding the totals of different
sets together, means for subtracting the
total of one set from the total of another
set, key controlling means for controlling
the total taking means, the adding of totals,
the subtracting of totals and the taking »f
the totals of the resultant sum and the dif-
ference, to cause such operations to be taken
in a predetermined order.

366. The combination of a plurality of
sets of adding devices exceeding two in
number, means for taking the totals there-
on, means for adding the totals of different
sets together, means for subtracting the
total of one set from the total of another
set, key controlling means for controlling

1,336,804

the total taking means, the adding of totals,
the subtracting of totals, and the taking of
the totals of the resultant sum and differ-
ence, to cause such operations to be taken
in a predetermined order.

367. The combination of a set of numeral
devices adapted to be held at the position
the reverse of their zero position, a set of
adding devices, stops for said adding de-
vices, to stop them, on reaching their zero
position, when moving in the direction the
reverse of that of adding, common operat-
ing means adapted to be connected simul-
taneously with the numeral devices and the
adding ‘devices, to move both sets until
stopped by the stops of the adding devices
and to be then disconnected from the nu-
meral devices, and locking means for lock-
ing the numeral devices when thus released,
whereby the complement of the total stand-
ing on the set of adding devices may be
transferred to the numeral devices.

368. The combination of a plurality of
sets of adding devices, common key con-
trolled operating means, means codperating
with said common operating means and the
adding devices adapted, when made opera-
tive, to connect the operating means with
any one or more of the said sets to move
them cither way for purposes of computa-
tion or indication.

369. The combination of a set of numeral
devices adapted to be set at the position
opposite their zero position, a set of adding
devices, stops to stop said adding devices,
on reaching their zero position, when mov-
ing in the direction reverse to that of add-
ing, operating means adapted to be connect-
ed with both the numeral devices and the
adding devices to move the latter against
their stops, and means for controlling the
connection between the operating means and
the numeral and adding devices so that the
numeral devices will be disconnected from
the operating means in advance of the dis-
connection of the adding devices from such
operating means.

370. The combination of a set of numeral
devices adapted to be set at the position
opposite their zero position, a set of add-
ing devices, stops to stop, said adding de-
vices on reaching their zero position, when
wmoving in the direction reverse to that of
adding, operating means adapted to be con-
nected with both the numeral devices and
the adding devices to move the latter against
their stops, and means automatically actu-
ated for automatically controlling the con-
nection between the operating means and
the numeral and addine devices so that the
numeral devices will be automatically dis-
connected from the operating means in ad-
vance of the disconnection of the adding
devices with such operating means.

371. The combination of a set of numeral
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devices, a set of adding devices, stops to
stop said adding devices, on reaching their

zero position, when moving in the direc- -- A '
“sets of adding devices, key controlled stops

tion reverse ‘to that of adding, operating
5 means adapted to be connected with both
- the numeral devices and the adding devices
to:move the latter against their stops, and
means_for controlling the connection be-
~tween the operating means and the numeral
10 and adding devices so that the numeral de-
vices:will: be: disconnected from the:operat-
-ing' meéans in- advance of thedisconnection
“of the'adding devices from such operating
means. .o I
372.- The :combination -of a plurality of
sets ‘of adding devices, upon which any
- desired amounts may be successively added,
key controlled means for connecting the sets
and ' means for operating such. connecting
20 means in such' manner as to add together
the totals of the sets thus connected.
-= 373. The combination of a plurality of
-sets of adding devices, upon which any de-
ssired -amounts may be successively added,
25 -and'key controlled meaiis for operating any
-of the sets either: alone or together for pur-
poses of computation or indication.
874. The combination of a plurality of
sets of adding devices upon which any de-
30 sired amounts may be ‘successively added,
key - controlled common operating means,
connections between said common operating
means and each set of the adding devices
adapted, when made operative, to connect
35 the operating means with any one or more
of the said sets to move them either way
for purposes of computation or indication.
875 The combination of a plurality of
sets of adding devices upon each of which
40 any desired amounts may be successively
added, a_key controlled common operating
means adapted ‘to be connected with two of
said sets to add upon either set the total
standing upon the other set, whereby the
45 total or totals standing upon one or more of
said sets may be added upon any other of
said sets. e

15

- 876. The combination of two sets of -

adding devices, means for adding any de-
50 sired amounts successively on said adding
devices, means for transferring from one set
to the other set, said means having a pre-
determined maximum range of movement,
means for connecting the transferring
55 means with one set of adding devices so that
the extent of movement of the transferring
means will be determined by the condition
of said set of adding devices, and means for
connecting the transferring means with the
60 other set of adding devices so that the same
extent of movement communicated to thé
transferring means from the first set will
be transferred to the second set, whereby the
total standing upon one set of said adding

Jfor engaging and disengagin
Ly

‘ao

devices, or the complement thereof, may be
transferred to the other set. :
877. The combination of a plurality of

foir limiting their movements, and means
for automatically throwing one or more of

“the sets: into operative engagement with

another of the sets. - : o
878.-In a machine of the class described,

66

70

the combination of differentially reciproca-

-tory-racks; two sets of accumulating pin-
‘ions independently engageable with and dis-

engageable from said racks; plural means
the racks
and pinions, said means severally adjustable
to vary the periods of engagement and dis-
engagement between racks and pinions; and
means common to said plural means for
changing the adjustment of -either. .
379. In a machine of the class described,
the ' ‘combination ~of differentially yecip-

_rocatory racks; two sets of accumulatin

pinions independently engageable with an
disengageable from said racks; plural means

for engagin‘g and disengaging the racks'and -
-pinions, sai

means severally adjustable to
vary the periods of engagement and disen-
gagement between racks and pinions; and
each means adjustable to disable ‘it from
engaging its set of pinions with the racks;
and means common to said plural means
for changing their adjustment. =+ : ' -
© 380. In a machine of the class described,

‘the combination of differentially -récip--

rocatory racks; two sets of accumulatin
pinions independently engageable with an
disengageable from said racks; plural' means
for engaging and disengaging the racks and
pinions, said means severally adjustable to
vary the periods of engagement and disen-
gagement between racks and pinions and
each means adjustable to disable it from en-
gaging its set of pinions with the racks and
one normally so disabled; and meansfor
enabling that one to engage its pinions with
the racks and disabling the other from en-
gaging its pinions with the racks.

381. In a machine of the class described,
the combination of differentially recip-
rocatory racks; two sets of accumulatin
pinions independently engageable with ‘ang
disengageable from said racks; plural means
for engaging and disengaging the racks and
pinions, said means severally adjustable to
vary the periods of engagement and disen-
gagement between racks and pinions and
each means adjustable to disable it from
engaging its set of pinions with the racks
and. one normally so disabled; means for
enabling that one to engage its pinions with
the racks and disabling the other from en-
gaging its pinions with the racks; and means
common to the said plural means for chang-
ing the adjustment of either of the latter
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.scribed, the; combination of two sets of add-
Ang,wheels,.reciprocatory combined type car-

30

O

to vary the periods of engagement and dis-
engagement of its pinions and the racks.
382. In a machine of the class described,
the combination of differentially reciproca-
tory racks, two sets of accumulating pinions
independently engageable with and disen-
gageable from sald racks; plural means for
engaging and disengaging the racks and
pinions, said means severally adjustable to
vary the periods of engagement and disen-
gagement between racks and pinions and
each means adjustable to disable. it from en-
gaging its set of pinions with the racks and
one normally.so disabled; means for ena-
bling that one to engage its pinions with the
racks and disabling the other from engaging
its pinions-with the racks; means for dis-

-abling the last-mentioned element of means

to permit: pinion-engaging action of the nor-
mally disabled member of the plural means;
and means common to the said plural means
for, changing the adjustment of either of the

latter-to vary the periods of engagement and

disengagement;of -its pinions and the racks.
383. In- a machine of the character de-

riers and. wheel actuators, means for effect-
ing engagement and disengagement of the
actuators. and the wheels with provisions

.whereby -one set of wheels is engaged with

the actuators during. their advance and the
other set of wheels during their return, and

. means under: control of such provisions for

35

40

45

a0

-preventing .advance of certain actuators.

", 384;:In. a machine of the character de-
scribed; the.combination of two sets of add-
ing wheels, reciprocatory combined type car-
riers' and ;wheel! actuators, means for effect-
ing:engagement and disengagement of the
actuators; .and the -wheels; controlling de-
yices for causing one set' of wheels to engage
the actuators during their advance and the

-othar, sets of wheels: during their return:

and an.obstructing member. controlled by
said devices;said member adapted to prevent
advance of certain actuators.

_ 385. In a calculating- machine, means for
setting up a number to be multiplied, means
for obtaining partial products of said num-
ber, a register for adding said partial prod-
ucts-together; .and means for making a rec-
ord of, the complete product and simulta-
neously-clearing said register of its product
and: the multiplying device of its multipli-

: 3861n a calculatineg machine, the combi-
nation of a pl:oduct totalizer, key controlled
actuating-devices therefor, and means posi-

;. tioned-by- said actuating devices to repre-

. sent,a multiplicand, said means in turn con-

65

trolling said. actuating devices in product-
obtaining:operations.

387. In a calculating machine, the combi-
nation of a product totalizer, key controlled

‘
¢
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actuating devices, means positioned by said
actuating devices to represent a multipli-
cand, said means in turn controlling said
actuating devices in product-obtaining oper-
ations, and key positioned stops for control-
ling the movement of said actuating devices.

388. Tn a calculating machine, the combi-
nation of actuating devices, key controlled
setting up devices for controlling said actu-
ating devices and which are normally dis-
engaged from said actuating devices, and
means for effecting an engagement between
sald actuating devices and said setting up
devices, substantially as described. -.. -

389. In a calculating machine, the combi-
nation of actuating devices, setting up de-
vices for controlling said actuating devices
and a key for effecting engagement between
said setting up devices and ‘actuating de-
vices; substantially as described. -0 -0 i

390. In a calculating machine, the: conibi-
nation of actuating devices, setting up ‘de-
vices for controlling said actuating devices,
a key for effecting an engagement between
said devices, and register wheels-for deter-
mining the movement of said actuating de-
vices, substantially as described. .

391. In a calculating machine, the com-
binution of a totalizer, actuating devices
therefor, key controlled setting up devices
for controlling said actuating devices and
which are positioned by said-actuating de-
vices, and means for restoring said setting-
up devices. :

392. In a calculating machine, the com-
bination of a totalizer, actuating deévices
therefor, setting-up devices for controlling
suid actuating devices and which are posi-
tioned by said actuating devices, and a sweep
arm for restoring said setting up-devices.

393. In a calculating machine, the com-
bination of a totalizer, actuating devices
therefor, key controlled sett'mg up devices
for controlling the movement of said actuat-
ing devices, means for-causing engagement
between said setting up devices whereby the
setting up devices are positioned by the ac-
tuating devices, and means for restoring all
of said setting up devices to their normal
or zero position.

394. In a calculating machine, the com-
bination of a totalizer, key controlled actuat-
ing devices therefor, setting up devices for
controlling the actuating devices and which
are positioned by said actuating devices,
mechanism for restoring the same to normal
position, and means for rendering said re-
storing mechanism operative.

395. In a calculating machine, the com-
bination of a totalizer, actuating devices
therefor, setting up devices positioned by
said actuating devices and which setting up
devices control the movement of said actuat-
ing devices, mechanism for restoring the
said setting up devices to mormal position,
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and a key: for rendering said restoring
mechanism operative.: - . . _

396, In a calculating  machine, the com-
bination -of a product totalizer, actuating
-devices therefor, setting up devices for: con.
evices and .which are
Ppositioned by said actuating devices,:a prod-
uct key, and means’ whereby :when' said

- product-key is-operated to obtain a product

said setting up devices-are restored. to nor-
mal position; substantially. as described. -

13940 Ipsia; calculating machine,. the .com-
‘biniation with a plurality of shiftable:adding
totalizers; a: product: totalizer;-actuating de-
-vices for: said:- totalizers, setting: up::devices
positioned by said actuating devices for-con-

" -trolling «said, actuatmﬁ'iudevicés; tens; and

20

" .contro
for

35

40

45

60

65

. units partial :product

plates: for: codperating
with said setting . up devices.in multiplying
-operations;: and:mesns-whereby. in product-
taining: operationssaid setting up devices
are-restoréd. ito. their normal -positions. and
theruproduct;:itotalizér and ;multiplying
mechanismstands. .clear;at-the end of . the
:product-4aking | .operation; substantially..as
deseribétl. jot wifi aritiim: or uiidst
+8980In aicaleulating maching;- the com-
bination of two sets of;: primary: totalizer
‘wheels; id1single set. of key controlled acty-
ating:dexices therefor; means for selectively
Placing: either’ set: of totalizer wheels under
<of:said actuating devices, and means
placinig:-both sets-of totalizer. -wheels
under ‘¢ontrol :of::said actuating - devices
-whereby one-of said totalizers may be used
to .acecumulate: sub-totals, and the other of
said: totalizers to accumulate a grand. total.
.+ 399:1In a:cgleulating. machine, . the: .com-
bination of two sets .of. primary:totalizers,
a'single set’of actnating devices, ‘key con-
trolled means for placing either set of total-
izer wheels under control of said: actuating
déyices; and- means for- 'Placing one set of
totalizer; wheels under control of the other
set’of totalizer wheels, through the medium
of said actuating devices, whereby numbers
may be transferred from one set of totalizer
wheels fo-the other set of‘totalizer wheels.

490 In"a calculating machine, the com-
bination of two sets of totalizer wheels, a
single set of actuating devices cobperating
therewith, . key: controlled - means whereby
either. set may be placed under control of
said . artuating devices, and - total-taking
means for placing one set of totalizer wheels
in control’ of said: actuating devices and
said other set of totalizer wheels; whereby,
the totals yielded by the controllinie set of
totalizer wheels will be.accumulated in the
controlled set of totalizer wheels,

401. In a calculating machine, the com-
bination of two sets of totalizer wheels, a
single set of key controlled actuating de-
vices therefor, means whereby numbers may
be introduced separately or successively into

totalizers,

‘bination: of "as:majin;, raft;
" actuating devices, two:indepen

-devices; .to ‘the exclugion

7L

either set of totalizer wheels at the will of
the operator, and means for. transferring
numbers from one set of totalizer wheels to
the other; and total-taking means for plac-
ing one.set of totalizer wheels in control
of said actuating devices.and. the other. set
of totalizer wheels. .  :: T R

. 402. In a caleulating machine,: the-¢om-
bination of a: main shaft, key - controlled
actuating devices therefor, i
- separaté carrying: devices. there-
for, andmeans for:making either -of said
totalizers primary in character, 'and to the
exclusion of the-other, substantially as-de-

L

scribed: AEEREPRIVLIEEN IS S T
403. In a calculating -machine, the . com-
é%;aft;:-'k - controlled
ent: primary
totalizers, separate: carrying 'devices ithere-
for, and means under control of the oper-
ator: for-placing sither totalizer:under ‘con-
troliof said ‘main shaftiand: said ‘actuating
: : ‘of:the other. ¢

. 404: In-a calculating: machine, the. com-
bination: of ‘& main; shaft, ‘actuating devices,

- two:indépendently movable frames: carrying

~e

one or more groups of totalizers:designed to
cobperate’ with’ said actuating: devices and
key controlled! means for: placing either
frame under control of the main shaft and
one of its groups of totalizers'in: or .under
control : of “sai .s:g_ctuatingi,i.)devicesr, <to - the
exclusion ‘of said other totalizer. . - . ...
405. In a calculating .machine,: the com-
bination of a-main shaft, a plurality of in-
dependent totalizers, all ‘6% which may ‘be
made primary at the:will of the operator,
key controlled means for bringing any of
said totalizers under contrel of said main
shaft whereby items may be successively in-
troduced thereinto divectly from the key-
board, and ‘means for: taking the totals.of
certain of said-totalizers and: introducing
said totals into:another totalizer. .« ~.- :
406. In a caleulating n

! machine, the com-
bination of:a main shaft, a plurality of
totalizers, key controlled means for bring-
ing any onc of said totalizers under control
of szid main shaft to the exclusion of the
other totalizers, and means for taking the
totals of such excluded totalizers and regis-
tering said totals in the totalizer acting in
its primary capacity. : S

407. In a caleulating machine, the com-
bination of a main shaft, groups of total-
1zers, key -controlled actuating -devices,
means for introducing items into each of

“said groups, means for obtaining’ the sepa-
Trate totals from each totalizer and means

for obtaining the grand total of the totals
of all of the totalizers. :

108. Tn a calculating machine, the com-
bination of a given number of totalizers,
actuating devices, key controlled means for
introducing items so that each of said total-
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izers will contain a total, means for obtain-
ing the separate total from each totalizer,
and means in control of one of the totalizers
containing a separate total for accumulat-
ing the grand total of all the totals, includ-
ing the one which it contains.

409. In a calculating machine, the combi-
nation of a main shaft, two independent
frames carrying totalizers, one of said
frames being normally under control of the
main shaft, and a key for selectively plac-
ing the other frame under control of the
main shaft.

410. In a calculating machine, the combi-
nation of a main shaft, two independently
mounted groups of totalizers, one of said
groups being normally under control of the

main shaft, and a key for selectively plac-:

ing the other group under the control of
the main shaft.

411. In a calculating machine, the combi-
nation of a main shaft, a plurality of inde-
pendent, groups of totalizers, actuating de-

g a key for placing two of said
groups of. totalizers under control of the
actuating devices at the same time for total-
izing purposes. :

412. In a calculating machine, the combi-
nation of a main shaft, a plurality of inde-
pendently mounted groups of totalizers,
actuating devices therefor, and lkeys for
placing two of the said independently
mounted groups of totalizers under control
of said actuating devices for transferring a
total from one to the other group and for
combining their totals in one of the said
two groups of totalizers.

413. In a calculating machine, the combi-
nation of a main shaft, two independent
primary totalizers, key controlled actuating
devices, and means under control of the op-
erator for placing both of said totalizers
under control of said actuating devices for
transferring and totalizing purposes.

-414. In a calculating machine, the combi-
nation of a main shaft, independent frames,
groups of totalizers mounted therein, key
controlled actuators, means for introducing
items into each of the said groups of total-
izers, and means for introducing the total
in each independent group of totalizers into
one of said groups of totalizers.

415, In a calculating machine, the combi-
nation of a main shaft, independent frames,
groups of totalizers mounted therein, key
controlled actuators therefor, means for in-
troducing items into each of the said groups
of totalizers and means for recording-and
introducing the total in each independent

1,336,904

group of totalizers into one of the said inde-
pendent groups of totalizers.

416. In a calculating machine, the combi-
nation” of a main shaft, independently
mounted groups of totalizers, key controlled
actuators therefor, means for introducing
items into each of said groups, means for
recording the total in each group, and meavs
for introducing the total in each group into
another group as recorded.

417. In a calculating machine, the combi-
nation of amain shaft, independently
mouitted groups of totalizers, key controlled
actuators therefor, a keyboard, means for
introducing items successively into each
croup from the keyboard, means for record-
ing the total in each separate group of total-
izers, and means ‘for combining the totals
in all of the separate groups in one of the
said groups as recorded, for a grand total.

418. In a calculating machine, the combi-
nation of a main: shaft, independently
wounted groups of totalizers, actuators
therefor, a keyboard; means for introduc-
ing items into-each of said:groups, means
for taking and recording the total in.each
group, and means totalizing the said sepa-
rate totals as recorded.

419. In a stop mechanism for adding ma-
chines, a stationary group of stops, a plu-
rality of push pins, means for moving the
field of push pins into position adjacent the
various stops, and means for projecting said
push pins against the stops.

420. In a stop mechanism for adding ma-
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chines, a stationary group of stops, a mov- 95

able support, a plurality of stop-setting
members carried by said support, means for
moving said supfport to carry said members
into and out of operative relation to the
various stops, and means for actuating said
stop-setting members.

421. In a calculating machine, the combi-
nation with actuating devices, of two inde-
pendently operable groups of totalizer

100

wheels in operative relation to said actuat- 105

ing devices, one of which is substantially
fixed, and the other of which is laterally
shiftable, so as to be displaced, with respect
to said actuating devices, and carrying
mechanism  individual to said respective
groups; substantially as described.

In testimony whereof I hereunto affix my
signature, in the presence of two witnesses,
this seventh dav of April, 1906.

4 HUBERT HOPKINS.

Witnesses :

. R. CornwaLL,
(GEORGE BAKEWELL.
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