10

‘1 8§

20

25

30

1

40

45

" 50

lines;

Ll

PATENT OFFICE.

|
| ¢
|

TION.OF ILLINOIS.
1,836,840,

To all whom it may concern: - _

" Be'it mown that I, Ouzver D. Jomanz-
GEN, 8 citizen of the United States, and resi-
dent of Chicago, county of Cook, and State
of Illinois, have invented certain new: and
useful Improvements in Listing-Machines,
of which the following is a specification, and
‘which are illustrated in the accompanying

« -drawings, forming a part thereof. )

" The iInvention relates fo. calculating ma-
chines, and more particularly to machines
having recording attachments, though some
of the features of improvement provided by

" the invention are not limited in their ap-

plication to machines which are thus
equipped. One of the principal objects of
the invention is to provide an efficient cal-
culating machine which is of inexpensive
construction. To this end the invention con-
templates improvements which promote sim-
plicity of construction and reliability in op-
eration, without requiring that extreme ac-
CUTACY be obtained in the formation or fin-
ishing of the parts.” Other objects of the
invention are to provide improved devices
for indicating upon the record that the ma-
chine has been cleared before the beginning
of & new operation, and for preventing any
amproper manipulation of the machine.

: »1n the accompanying drawings-—

&

':.-;ZB‘.iﬁ'ure 1 is an elevation showing ',o‘n.e side
of & listing

machine embodym%}ghe features
of improvement provided by the invention,
the case or cover and the actuating handle

being removed and the accumulating mecha-

nism being omitted; , :
- Fig. 2 is gimilar to Fig. 1, but shows the
other side of the machine and includez the
actuating handle and the accumulator;
Fig. 8'is a vertical longitudinal sectional
view of the machine, the plane of section be-
ing indicated by the line 3—8 on Fig. 53
%‘ig. 4 js a front elevation, the accumula-
tor being omitted and some of the parts be-
ing shown in section on the plane indicated
‘by the line 4—4 on Fig. 8; : ]
: Fig. § is a rear elevation of the machine,
some parts being omiited ; ) y
. -Fig. 6 is a detail side elevation showing
the printing frame and some of the parts
mounted thereon; the control shaft being
‘shown in section and a different position o
some of the parts being indicated by dotted
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- by dotted lines;
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. Fig. 7 is a detail elevation showing tﬁé
control shait separated from other parts;
-Fig, 8 is a side elevation similar to a de-
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tail of Fig. 2, but ha,vi.uisome parts omiitted .

while other
pogition; T BT W pa
F‘f 9 is a side elevation also similar to a
detail of Fig. 2, but showing another posi-
tion- of the
omitted; S 2
. Fig. 10 is a detail elevation showing the
locks for the printing hammers and somo
asgociated parts; , - e
~Fig. 11 is an elevation showing a control-

parts are 8

own 1n a different

ling element for the signal prinfing mecha--

ausm separated from other parts;
" Fiﬁ},}f gs 8 ]c:lleta.il si‘ile view of the control-
ing link for the signal printing mechani
tl?eg control shaft afg:i ap = i
being shown in section ; : g, v

Fig. 18 is a detail sectional view-of the
machine showihg the. printing elements,
some parts being omitted ; I ? g

Fig. 14 is a detail side view showing the
repeat key and some associated parts,a dif-
{erent position of the parts being indicated

Fig. 15 is a detail side view showing the
key-board lock, the frame-being omitted to
expose one of the key controlling elements
and a different position of one of the parts
‘being shown in dotted lines; .- :. ==
» Fig. 16 is a deteil plan view showing the
key guides, and an associated part o% the
frame, some of the key stems being :shown
in gection; , -

‘Fig. 17 is a detail side view.of the parts
shown in Fig. 16, the key stems being
omif_:ted; £ )

- _Fig. 18 is a plan view, partly in section
showing the main actuating link separated
from other parts; o

Fig. 19 ig a side elevation similar to Fig.
2 but showing a modified form of eonstruc-
tion and having the printing mechanism
omitted; : g

Figs. 20.and 21 are each similar to a detail
of Fig. 19, but show a further modification
with the parts in different positions;
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parts and with some features -
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detail of the frame . .
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Fig. 22 is a detail rear elevation showing '

a pair of relatively movable sliding plates
used in the form of construction illustrated
.n Figs. 20 and 21; and - e ‘
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Figs. 23,24 and 25 are details of a modi- -
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fied £hima of woristhudtion of.the prifiing,
m%:ﬂanﬁm.' . 5
.. The particular
béen’s '-'%;ctea-quih
the * frivention *‘ifcl
which forms the subject of Patent No.
1,306,112, issued to me under date of June

10,1919, . .

" The taacline is” provided with ‘s" sheet

metal frame shown as:oblong rectangulsr,
open at the bottom and having an inclined
cover plate upon -which 'the “keyboard is
mounted.: - The keys:are arranged in seven
rows, each extending from front to rear and
composed ‘of keys numberéd, respectively,
from“1.to 9. “These keys comprise finger
pieces and stems, the latter reciproca
through slots'in the cover plate, and mdy be
depreSsed sgainst the resistance of ‘springs
to codperate with and determine the move-
ment of & series of rack bars, one for each
row of keys, these bars being adapted to
turn- & set of accumtlator wheels located at
the front end of the case, the several keys
determining the range of movement of the
rack bars. " There is-also provided an op-
erating handle for actuating the rack‘bars
and other movable parts of the machine, and
printing mechanism at the rearward end of
the casing arranged to be set by means of
the keys and operated by the handle. Suit-
able keys are also provided whereby the
mechanism may be set for taking totals or
sub-totals and clearing the accumulator.

As thus outlined the machine is of a com-
mon and well known type, but as to various

- features, as hereinafter pointed out, it pre-

40

45
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68

sents elements of novelfy in structure and
function.. ,‘ -

In the accompanying drawings the ac-
cumuldtor ig gemerally designated 25. Its

arts are -assembled: ipon a bracket ‘26,
Eereingfter referred to ss the accumulator
bracket. - This bracket has the form of an
inverted ‘bail, -and’ it extends aseross the
main frame of the machine at ons end.

The recording mechanism, generally
designated 27, is locatéd at the remote end
of the machine from the accumulator 25, its
parts being principally held between a pair
of side plates 47 and 48. This recording
mechanism serves for grinting- against a

laten roller, represented in diagram at 28.

he ribbon guides 29-and 80 are located di-
rectly.in front of .the platen roller 28 and
at opposite ends of &' row of type bars,
designated 81 to 38 inclusive. To permit
the printing of items and totals in different
colors, the ribbon guides 29 and 80 are shift-
able for use with a two colored ribbon (not

‘'shown). - The construction alse contemplates
& movement of the ribbon guides 29 and 30

Tor ‘printing the upper and lower pértions
of so-called non-add items- from the differ-
ently coleréd purts of the ribbon:-

listing. machine which ]m,s
ie }E)lurEQSé of illustrating
tides ""the ' acclmulator

serve ag a key lock an
‘tively. As shown, each of the plates 64 and

bt .z BENE, ERmSCReR e
*"The main frdide &fithe. miachine insludes

:a.pair of side plates 89, 40, a pair of cross

tie-plates 41, 42, and.a pair of end plates 43,
44, an j:an"inqiineﬂ' gover plate 44*; = The
keyboard 45 exterids over’ the main frams
throughout its full length’ The acclithulator

bracket 26 is detachably secured to the side

Plates 89 and 40 at one end, as by set-screws
oné of which is shown at 46. The side
plates 47,48, of the recording mechanism
are held between the main side plates 39 and
40 2t one end and project beyond the same.
As shown; the side plates 47, 48, are each
carried by a pair of studs 49, 50, which pro-
ject'inwardly from the adjacent side plates
39,40 - .. By $oodi B s
The typé bars 32 to-38 inclusire: (Fig. 5)
are each. provided with a full set of. figure
type, and the different types. are.presented
i};}: the platen 28 by vertical movement of the
TS,

which serve .for -controlling the indicator
wheels 51 of the accumulator 25 (.Fi.g.BB.
As shown; .each’ rack bar-52.is ‘forwardly
provided with & set of gear teeth 53, for en-
gagement with-the corresponding. indicator
wheel 61 in the usual manner. The con-
nection between each rack bar 52 and the
corresponding type bar comprises a link 54

and 2 bell crank lever 55 (Fig. 3). The sev- -

eral bell crank levers 55 swing in vertical
planes. ' For this purpose they are journaled
upon a horizontal tie red 56, which extends
transversely between the gide plates 47 and
48 of the recording mechanism at the ex-
treme rear end of the machine. One arm,
as 57, of each bell-crank lever 55 has a
pivotal connection with the corresponding
type bar 32 to 88,'at 58, and one of the links
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s vertical movement of the bars is ..
- controlled: by the same sliding rack bars 52,

80

95

1_00
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54 extends from the other arm; as 59, of each - °

‘bell-crank lever to the corresponding rack

bar 52" As the spacing of the type bars 32
to°38 and bell-crank levers 65 is preferably

. less than that of the rack bars 52, the arms

59 of somie of the bell-crank levers 55 are
laterally offset to extend to the planes of
the corresponding rack bars, as most clearly
illustrated in Fig. 5. o

In the arrangement shown, the keybpard

45 includes a separate set of nine keys 60 for -

each denomination. . Under these circum-
stances the key stems. 61 cotperate as limit-
ing stops directly with shoulders 62 on the
rack bars 52, and the movement of the rack

bars in one direction, to bring their shoul- :

ders to the depressed keys; is accomplished
by sprifigs, as 68, in & well known manmer.
The stems 61 of all of the:leys of eacl set
slide between & pair of spring-pressed swing-
ing plates 64, 65 (Fig;i 4y.

d a rack lock, respec-

65 is formied with gudgeons 66 at-its oppo-
site ends, and these gudgeons are jourfialed

These plates -
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in the coriesponding end platés 48, 44, of the
mzin frame..: The spring moverhent of the
plates !is conveniently ‘accomplished by the
use of .a-set of:elastic split rings 67, one-of
which . embraces: the "plates 64, 65, of each
set. The effect of these spring rings 67 is to
normally. cloge the plates 64, 65, of each pair
upon the corresponding key stems 61.

:i. Bach :of the. plates 65 is provided at one
‘end-with a depénding leg 68. This leg nor-
mally -extends in: front of-one of the shoul-

" ders 62 of the corresponding rack bar 52, but

is moved laterally out of the path of the said
shoulder! upon the swingirig of the ‘plate.
Each of the plates.64, on the other -hand, i1s
providéd with & series of instanding fingers
69, for holding the keys in their depressed
positions:*: ‘As- shown, notches 70.and 71
(Fig. 3) are formed in the key stems 61, and
thése notches register with the fingers 69 in
the depressed and elevated poaitions of the
keys, respectively. -In order that each plate
64 will be swung outwardly .against the
effort of the correspending spring 67, upon
the depression.of any key 60 in the corre-
sponding row, the upper portion of each fin-
ger 69 is formed with an inclined shoulder
72 for cam engagement with that part, as
74, of the-key stem .which separates the
notches '70-a.ndy T1. Similarly, each plate 65
is formed with a series of inturned fingers
78, ‘which have cam engagement with the
parts 74 -of the key stems 61 for swinging
the plate 65 outwardly upon the depression
of any key in the corresponding row. - This
construction provides that each rack bar 52
is released upon the depression of any key
in.the corresponding row, and also that the

depression of any key serves {o release any

previously depressed key in the same row.
Furthermore, 2ll-of the keys 60 of the en-
tire keyboard :45 may.be locked apgainst
movement, if outward movement of the sev-
‘eral plates 64 or 65 is }Jrevented. A key-
board leck in the form of a bar 75 is accord-
ingly provided, congisting of & movable strip
extending across the machine and having
Iugs 76 for entering the paths of movement
of one of the plates, as 64. Af one end the
bar 75 projects throu%h an opening 77 (Fig.
1} in the main side plate 39, Preferably it
is made in the form of s bail, its fwo ends
78 and 79 (Figs. 1 and 3) being pivotally
secured against the outside of the side plate
39 and the inside of the side plate 40, respec-

‘tively. When constructed in this way the

keyboard lock becomes effective upon an up-
ward sw inﬂg movement of the same.

“The machine is actuated with the familiar
form of forwardly swinging oscillating han-
dle 80, retracted by a main spring 81.  The
handle 80 is located at-‘one side of the ma-
chine, and is fixed on one end of the main
shaft 82. The main shaft 82 extends trans-

- 65 versely through the machine near its for-

ward end,-and hag the crank armsg'83 or 84

applied thereto at-each #ide:of-thé frame.

These crank arms move:the transverse slid-
ing rod 104 (Figs. 3-and 4) by-which:the
rack bars 52 -aré. returned: to-normal.:posi-
tion;#and the crank. arm 83:iadditionslly
serves for communicating motion to the con-

70

trol shaft 85, shown in detail in Kig. 7; which -

extends transversely through the msin frame
near its rearend. . . <0t w5

‘In the particular
illustrated in this. application,: the control
shaft 85 has an oscillating movement similar
to that of the main shaft-82.: The control
shaft 85 is provided with arcrank disk 86 at
one-end, and a yielding link 87.(Fige: 1 and

form of ‘construction

75

80

18)»connects this. disk-with the cranik arm 83 -

and.is made yielding to. impart. flexibility to
the operation-of the'machine.-:~As ;shown,

this link compriges !a pair of O}'Terlap?ing'

sections 88, .89, and a pair of side plates
50,-91. The tiwo side plates 80 and 91 are
connected by springs 92. These side plates
are also provided with oppositely* facing
studs 93, 94, the two studs being located at
the opposite ends of the plates: Hach stud
projects through slotted : openings.'95, 96,
provided in the two link sections 88, 89, in
their overlapping portions, and through s
slotted opening 97 or 98 in the opposite side
plate 90 or 91. : The result of this construe-
tion is that thesprings 82 normally hold the
link 87 to a fixed length, and a relative lon-
gitudinal sliding ‘movement of the two link
sections 88 and 89 in either direction results
in an extengion of the springs.- The link 87
may accordingly be elastically extended or
elagtically cohtracted from its normal length.

The main spring 81:is connected with the
section 88 of the Iink 87 near'its point of-at-
tachment to the crank arm 83, : To insare
that only complete strokes of the actuating
handle 80 may be made, in each direction, a
double acting pawl 99 codperates with
ratchet teeth 100 formed son the rim- of the
crank disk 86. The range of movement of
the crank disk 86 is determired by a stop
block 101, and by a fixed stud 103 which 'is
carried by the stop block and projects out-
wardly therefrom. The stop block 101 is
secured against the main side plate 39 and is
engaged at one side by an inturned arm 102
on the crank disk 86, to arrest the movement
of the machine as -each operation is com-
pleted. The stud 108 is engaged by.an edgs
of the erank disk 86 to limit the forward
movement of the disk. The transverse rod
104 is_slidingly supported in slotted open-
ings 105 in the maimn side plates 3¢ and 40.
It also extends through a slotted “opening
106 (Fig. 3) in each of the rack bars. 59.
The two ends of the rod 104 are engaged
with-the notched lower ends of two depend-
ing oscillating plates 107, one at each side
of the machine. Bach of the plates 107°is

85

g0

85

100

105

110

116

120

125

130



-

sWungg-dering: ®:partcof the oscillation .of
the : miaini ishaft 82 inseach direction, by a
¢ari roller-109;.carried by the adjacent crank
arm-83 or 84, which enters s flaring cam slot
108:in! the. correspending ;plete.... . = . -
. It -is.iof :mportance: that the power re-
quired: to operate the machine be: siubstan-
tially uniform; whatever the number of keys
in ust.r:To this end a:variable frictioh drag
10 is provided by the following: means—A
pair.of washers 110 are mounted upon the
shaft 104 to bear against opposite sides of
each rack bar. .Springs 111, coiled about
the shaft, react betwéen:the washers.of ad-
jacent bars; thus :developing. friction. be-
tween fhe iwashersiand such of the bars as
are inactive.: -Aig theactive:-bars travel with
the rod: 104 they move without friction.;: It
follows, therefore, thatthe load and the fric-
tion dragvvary inversely with variations in
the number of rack bars in action. So, too,
the effort required in tensioming the springs
is . rendered -spproximately -uniform, for
while the resistance to the return of the
25 handle .varies with: the number' of bars in
action, there is a corresponding variation,
inversely, of the friction drag. <
. As ig"eustomary, the indicator wheels 51
of the accumulator 25 are normally. engaged
with the rack bars 52 only during the return
movement.of the latter. Furthermore, when
- a total is taken the.indicator wheels 51 are
engaged with the rack bars 52 only during
the outward movement of the rack bars. In
the taling of a sub-total, the indicator
wheals 51 are engaged.with the rack bars 52
during both their outward and return move-
ments. “The engagement and di agement
of the indicator wheels 51 and rack bars 52
is accomplished by vertical mevement of the
spindle 112 on which.the indicator .wheels
are mounted. ‘This spindle is guided by hav-
ing its ends seated in vertical extended
notches 113- (Fig. 2) in.the ends of the ad-
45 cumulator bracket 26. The. spindle 112 is
supported in the ends of a bail-like frame
112, hereinafter termed. the accumulator
frame, which swings upon a transverse tie-
rod 115.. This tie-rod in turn has 2 swinging
30 movement and is part of a rocking frams
which also ¢omprises the bell-crank levers
116, one at each. side of-the machine. The
bell-crank levers 116 each have one arm piv-
otally - secured agiinst the accumulator
bracket 26, as at 117. A spring 118 acts be-
tween the other arm of one of the bell-crank
levers 116 and a fixed stud 119, to normally
hold the spindle 112 in elevated position.-
‘When .an oscillating control shaft, as 835,
is employed, vertical movement of the indi-
cator wheels 51 is most conveniently accom-
plished- by the. turning of an oscillating
plate 120. As shown, this plate is pivotally
sacuréd against one of the side plates, as 40,
- 85 of the main frame adjacent its forward.end,
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as by aistud 121.. . Under; these: aircumstarices
a short link 122.connects the plate 120 with
one of the arms ofithe-adjacent bell-erank
lever 116. While the.spring -118:notmally
serves to hold the spindle 112 in-elevated po- 79
sition, a second spring 123, acting between
the link 122 and the plate 120, serves to hold
the spindle 112 in -.dgpressed.position‘n when
the point of connection of the link 122 with
the plate: 120 has passed below the level of 75
the stud 121. . By the use of the spring 123
the need of extreme accuracy in'.-igsting the
parts is obviated. R PIW T
In the-form of construction whick is more
particularly illustrated in Figs. 2,7 and 9,a
Hlanged disk 124 having three studs 125, 126
and 127, is mountéd. npon:one end of the-con-
trol shaft 85, and twoll)énkﬁ-lﬂs;.lﬁg,- aré pro-
vided for communicating motion from tﬁese
studs to the plate 120. - The link 128 is effec- &5
tive for turning the plate.120 in both direc-
tions during the normal operation of the ma-
chine. On the. other -hand, the link 129 is
effective for turning the plate-120 in both di-
rections during the taking of :a total. In 90
taking a sub-total, the link 129 is effective to
turn the plate 120 in one direction, and the
link 128 is éffective to turn the plate 120 in
the opposite diréction. When a non-add key,
25 139, i3 used, neither of the links 128 or 199 85
is effective. -~ . . i .
‘The links 128 and 129 are pivotally con-
nected with the plate 120 at opposite sides
of its center, as at 131 and 132. The link
128 is formed with 8 hooked end 133. In
the normal operation .of the machine, the
hooled end 133 of the link 1928 is engaged
upon one side by the stud 126 as the control
shaft 85 approaches the limit of its forward
movement, and: upon. the other side by the
stud 125 as the control ishaft approaches
the limit of its return movement. The link
129 is formed with oppositely facing shoul-
ders 134 and 185.. When this link is effec-
tive the shoulder 134 is-engaged by the stud
127 at the beginning of the forward move-
ment of the control shaft 85. Near the end
of the. forward movement of the control
shaft 85 the stud 125 passes under the rear
end of the link 129, for engagement with 115
the shoulder 135 at the beginning of the re-
turn movement of the control shaft- 85.
When a sub-total is taken the stud 127 is
engeged with the-shoulder 134 at the begin-
ning of the forward. movement of the con- 120
trol shaft 85, but the link 129 is moved to an
inoperative. position at the end of the for-
ward movement of the control shaft. The
indicator wheels 51 are-accordingly not lift-
ed ont of engagement with the rack bars 52 125
until the stud 1235 becomes engaged with the
hooked end 133 of the link 128.
- 'The link 129 is normally supported in
elevated position:out of the paigl of the
studs 125 and 127. For this purpose it-rests 130
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in the notched arm 136 of a vertically mov-
able bracket 137, to’ which the stem 138 of
the total key 139 is connected.. This method

. of ‘supporting the link 129 permits of the

10

15

20

lifting of the link for the engagement of the
stud 125 with the shoulder 185 by the cam
engagement of the stud with the rear end
of the link. As shown, the bracket 187 is
formed with a vertical slot 141, and is slid-
ingly held against the side plate 40 by a stud
142 which runs in this slot. A spring 140
serves for elevating the bracket 137 and
total key 139. To prevent movement of the
total key 139, except when the machine is
at rest or the control shaft 85 has reached
the lLimit of its forward movement, the
flange of the disk 124 extends into the path
of an outstanding arm 143 carried by the

“bracket 187, but the said flange has notches

144 and 145 which respectively register with

.the-arm 143 when the machine is at rest and

when the control shaft 85 has completed its

. forward movement. g

25

30

The movement of the link 128 to inopera-
tive {fosition may be accomplished by down-
ward movement of a sliding plate 146, to
which the stem 147 of the non-add key 130
is connécted. As shown, the link 128 is
formed with a longitudinally extended
notch 148, and a stud 149, carried by the

" plate 146, runs in this notch. The plate

36
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146 is slidingly held against the side plote
40 by a stud 151 which passes through a
vertical slot 150 in the plate. A spring 1592
serves to normally hold the non-add key 180
in elevated position. As it is desirable that
depression and release of the non-add key
189 should only be permitted when the ma-

‘chine 1s at rest, the plate 146 is formed with

a lug 153 which extends over the flange of
the disk 124. - When:the machine is at rest,
the Ing 1563 registers with the notch: 145-in
the said flange. Since the movement of the
control shaft 85 is-not sufficient fo bring
the opening 144 into register with the lug
158 at any time, the non-add key 130 is not
released, after depression,- until the machine

"again comes to rest. -

In the form of construction iltustrated in
Fig. 19, all of the movements of the os-
cillating plate 120 are accomplished through
o single actuating link 154, and the flanged
digk 124 js supplied with only two studs
155 and 156. This form of construction does
not.so readily lend itself to the use of a non-
add key, and none is shown. The link 154

- 18 formed with two sets of oppositely fac-

80

ing -shoulders 157, 158, and 159, 160, the

two intermediate shoulders 158 and 159 be-~

ing the opposite edges of a depending finger
161 of substantial length. . In this imstance

. the elevation of the link is controlled by the

65

position ‘of the total key 139. For this pur-
pose the link 154 rests in the notched arm
186 of the sliding bracket 137. In the nor-

shoulder 158 and a sub-total is ¢

mal or elevated position of the link, 154,
‘the stud 155 engages the.shoulder 159 for
advancing the link 154 as-the control shaft
85 approaches the limit of iteforward move-
ment. .The stud 156 engages the shoulder
158 to return the link 154 as the .control
shaft 85 approaches the limit of its return
movement, When the total key 139 is de-
pressed, the stud 156.engages the shoulder
157 for advancing the ‘154 at the be-
ginning of the forward movement of the
control shaft 85, and the stud 155 engages
the shoulder 160 to return the link 154 when
the control shaft 85 bégins its return move-
ment. HEngagement of the stud 155 with the
shoulder 160 1s %ermi_tted by a lifting of the
link 154 through a cam engagement of the
stud 155 with the rear end of the link. . In
event the total key 139 is released when the
control shaft 85 has reached the limit of
its forward moverent, the link 154 is not
reburned until the stud 156 engages the
badkon,

Depressjon of the total key serves both to
release all of the rack bars 52 and to clear
the keyboard 45, as usual. In the construc-
tion shown this 1s accomplished by a swing-
ing of the key lock and rack lock plates 64,
65 (Fig. 4). For this purpose a comb 16}
(Fig. B) extends transversely through the
machine immediately in rear of the main
frame. The teeth 162 of this comb gerve
as wedges for separating-the plates 64, 65,
of each set. To provide a support for the
comb 161 its two ends, 163 and 164, are
turned forwardly and pivotally secured
against the side plates 89 and 40, respec-
tively, as at 165 (%ig. 1) and 166 (Fig. 2).
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One -of these comb ends, as 164, extends be- -

yond'the corresponding pivot 166 into. the
path of a stud 167T; carriéd by the slidi.n%
ﬁlatig]éa?, which is depressed by the tota
e S o b . , ‘
he comb 161 also serves for clearing the
keyboard 45 as the tontrol shaft 85 ap-
proaches its position of rest after each op-
eration. As shown, a pawl plate 168 (Fig.
1} is gl'{ota]ly, secured against the comb end
163. e lower end of this pawl plate ex-
tends into the path of a stud 169 which is
secured against the crank disk 86 upon the
ingide of the same. During the forward
movement of the control shaft 85 the stud
169 lifts the pawl plate 168 without lifting
the comb 161. On the other hand, swinging
of the pawl Plate 168 in the other direction,
independently of the comb 161, is prevented
by providing the pawl plate with a projec-
tion 170 which extends over the pivot 165.
As the crank disk 86 approaches the limit
of its return movement, the stud 163 ac-
cordingly serves to engage the lower end
‘of the pawl plate 168 and lifts the comb 1681
to clear the keyboard 45. - .
When the repeat key, 85171, is used, the
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pawl-plate 168 is ifted out of the path of
the stud 169. ¥or this purpose a lever 172
gf‘lgs 1 and lt*iiﬁis ‘pivotally secured against

& eoFrespon
and one end of $his lever is connected -with
the ‘stem 174 of the Tepeat 171. The
other. end of the lever 172 extends under s
shoplder 175, formed on the pawl plate 168.
- To prevent depression of any of the keys
60 during the operation of the machine, the
¥eyboard lock 75 is desirably raised to ef-
feetive position immediately at the begin-
ning of each forward movement of the
actuating handle 80. The raising of the
keyboard lock 75 is accomplished by a spri
176 (Fig. 1), but the keyboard lock is helc
in depressed position when the machine is
at rest.- As most clearly shown in Fig. 15,
one of the ends 78 of the-keyhoard lock 75
is extepded rearwardly and downwardly
beyond its pivot, and the inwardly facing
stud 93 of the link 87 (Fi%;l 18). projects a
sufficient distance beyond the lmﬁ part 91
for- engagement with this member.  While
the key lock end 78 must be released by the
stud 93 jmmediately at the beginning of
each operation of ,ﬁge machine, it is neces-
sary that the key lock 75 be depressed a
sulgc_ient $ime before the completion of each
o¥eration of the machine for the clgaazi%g
of the keyboard 45 by the comb 161. To
this end a pawl plate 177, controlled by s
spring 179, is mounted on the key lock end
78 and extends into the path of the.stud 93.
During the upward and forward moyement
of the link 87, the pawl plate 177 yields to
the stnd 93 and the lifting of the key lock
T by its spring 176 is permitted as soon
a5 the stud 93 bécomes disengaged from the
downwardly extended portion of the kﬁ?jv:
lock end 78. Upon the return of the link
87 the yielding of the pawl plate 177 is
limited by the engagement of this pawl plate
with the pin, as 178, through whig_). one end
of the spring. 179 is connected to-the ke
lock endp 78, The engagement of the stud
98 with the front edge of the pawl plate
177 accordingly serves. to uni.ocﬁ't;h& “key-
board 45 before the comb 161 is raised gy
the engagement of the stud 169 with the
front edge of thé pawl plate 168.

A set of swinging hammers 180 (Fig. 13),
one for each type bar 31 to 88, inclusive,
serve for forcing the type bars against the
platen 28 to accomplish the printing opera-
tions. These hammers are loosely pivoted
upon a transverse shaft 181, This shaft is
journaled in the side plates 47 and 48, and
8t one end it projects throu.%]:; the cor-
responding side plate, as 47. tation of
the shaft 181 in one direction serves for
regtoring the hammers 180 after their. op-
eration. For this purpose a pair of cranks
183 are fixed upon the shaft 181, a4 oppogite

ends of the'row of hammers, and a restoring

g side plate, as 89, at 178,

1,388,846 -

rod 184 extends between the cranks 188 in
front of the hammers: = - - 7 T
Each hammer 180 iz actuated by a sepa-
rate spring 185 (Fig. 13). Each of these
springs ~-extends from <the'corresponding
bammer to a fixed transverse frame mem-
ber 186, which also serves to guide the tyé)e
bars 81 to 38 inclusive at-their upper ends.
Each hammer 180 acts upon the correspond-
ing type bar 81 to 38, through a lever 187.
These levers are pivotally, supported upon a
fixed transverse rod 188, one of the levers
being alined with each of the type bars and
with a stud 189 carried by the correspond-
ing hammer 180. At their upper ends the
levers 187 extend above the pivot rod 188 for
engagement with the type bars in substan-
tial alinemgent with the platen 28, = .
The printing hammers 180 are normally
held against movement by a set of hammer
locks 190 or 191. The hammer lock 180
ogntrols the hammer 180, which actuates
the
nal. The remaining hammer locks 191 con-
trol the hamnmers 180 which actuate the fig-
ure typé bars 32 to 38 inclusive. The
hammer locks 190, 191, are pivotally mount-
ed upon a transverse rod 192, carried by a
swinging frame 193, and hereinafter re-
ferred to as the rectifying frame. The rec-

iifying frame 193 is in turn carried by a

transverse shaft 194 ‘This shaft is also
journaled in the side plates 47, 48, and fm_-
jects through the corresponding side plate,
as 47, at one end. In their advanced posi-
tions (Fig. 3) the hammer locks 190, 191,
are held against the front of the cross-piece
195 of the rectifying frame 193. For this
purpose a separate spring 196 extends from
the loweér end of each hammer lock 190 and
191 to a lower crosg-piece 197 of the recti-
fying frame 193. . o B B
The rear edge of the cross-piece 195 of
the rectifying frame 193 serves to aline the
type for ing by entering one of a ge-
ries of nofches 198 provided at the frant

end ‘of the arm 57 of each bell-crank lever.

95 (Fig. 13). As shown, the rectifying
frame 193 is swung rearwardly immedi-
ately prior to the printing operation, as b

the engagement of s crank pin 206 (Bzig. 7 )y
mounted in a crank arm 199 on the control
shaft 85, with a crank arm 200 (Fig. 6

carried by the projecting end of the sha

194. Preferably the crank pin 206 also
serves for moving the restoring rod 184
(Fig. 13) out of the path of the. hammers

-180 immediately prior to the release of the

hammers. by the hammer locks 190, 191.
For this purpose one arm of & bell-crank le-
ver 182, fixed upon the
the hammer shaft 18], _ ;
notch 201, and a second bell-crank lever 202,
pivotally secured against the side plate 47
‘pdn “the -outside of the :gams, a8 ot 208
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(Fig. 6), carries a cam roller 204 at one
end for entering the said notch 201.. The
other end  of the bell-crank lever 202 is
formed with a notch 205 for receiving the

"crank pin 206 when the comtrol shaft 85

approaches the limit of its forward move-
ment. A spring 207 acts between the bell-
crank levers 182 and 202, and serves to in-
sure a smoother operation while the parts
are being restored to their normal positions
by the engagement of the crank pin 206 with
that part of the bell-crank lever 202 which
is below the notch 205 during the return
movement of the control shaft 85. If the
spring 207 is of sufficient strength to over-
come the resistance of all of the hammer-
actuating springs 185, the main spring 81 is
largely relieved of the work of restoring the
hammers 180, : )

- Ag the type bar 381 is supplied with only a
single type character, no vertical movement
of 1t is re%u'red. This type bar accord-
ingly has a fixed pivot, as upon a transverse
rock shaft 208 (Fig. 13). A spring 209
(Fig. 5), coiled about this shaft adjacent
one end of the same, serves for swinging the
type bar 81 away from the platen 28. The
type bars 32 to 38 inclusive are normally
held out of contact with the platen 28 by
helical springs 210 (Fig. 13), one of which
acts between the lower end of each type bar
32 to 38 and the corresponding bell-crank
lever 55. :

Withdrawal of the hammer locks 191 only
when characters are to be printed from the
corresponding type bars 82 to 38, is con-
veniently acecomplished by providing each
of the said hammer locks with a forwardly
projecting stop shoulder 211 (Fig. 13). 1t
follows from this construction that rear-
ward movement of the rectifying frame 193,
when any one of the bell-crank levers 55 is
in the normal position illustrated in Fig. 3,
serves only to swing the lower end of the
corresponding hammer lock 191 rearwardly
without withdrawing the upper end of the
hammer lock from the corresponding ham-
mer 180. On the other hand, when any one
of the bell-crank levers 55 has been raised
by a forward movement of the correspond-
ing rack bar 52, ag in Fig. 18, rearward
movement of the rectifying frame 193 causes
the stop shoulder 211 of the corresponding
hammer lock 191 to fulcrum against the for-
ward end of the bell-crank lever 55 and
swings the upper end of the hammer lock
forwardly to release the corresponding ham-
mer 180, :

A convenient arrangement for printing
the significant zeros is illustrated in Fig.
10. As shown, each hammer lock 191, ex-
cept the one at the extreme right-hand end
of the series, is provided near its upper end
with a latersl projection 212. which extends

66 in {ront of the upper end of the next

adjacent hammer lock 191 to the left. ::As.

both units and tens will always be printed,
the hammer lock 191 at the extreme right-:
hand end of the series is not provided with a
lateral projection, but this hammer lock:
has a fixed connection 213 with the nexf ad-
jacent hammer lock 191 to the left.

While the printing of a signal with the
first item is desired, as usual, the invention
contemplates that this shail be accomplished
by permitting the actuation of the type bar
31 with the corresponding printing ham-
mer 180 only when the accumulator 25 is
clear. For this purpose each of the indi-
cator wheels 51 o? the accumulator is
formed with a notch 214 {Figs. 3 and 13).
A comb 218 (Fig. 11) extends under the
indicator wheels 51, and the notches 214 of.
all of the indicator wheels register with the-
teeth of the comb 215 only when the ac-
cumulator 25 is clear., When this condition
exists the comb 215 may be raised to enter
its teeth in the notches 214, At other times
the raising of the comb 215 is limited by
the engagement of one or more of its teeth
with the rims of the corresponding indi-
cator wheels. Furthermore, as the accumu-
lator 25 is clear when a total or sub-total
is being printed, provigion is desirably, also’
made to prevent the raising of the comb
215 at this time, viz:—when the accumu-
lator frame 114 has been lowered during
the outward movement of the rack bars 52.

Asg shown, the comb 215 is.carried be-
tween a pair of crank arms, as 216 'I(Fig.-
13), one at each end of the comb. These
crank arms are fixed upon a rock shaft 217,
and this rock shaft extends between and
ig cj’gumaled at its ?ﬁposite ends in the two
ends of the accumulator frame 114. The
rock shaft 217 accordingly rises and falls-
with the accumulator i—grame 1i4. "Move-:
ment of the comb 215 is confined to a verti--
cal plane by providing it at each end with
a slotted arm 218, which engages the spin-
dle 112 upon which the indicator wheels 51
are mounted. The rock shaft 217 is also
provided with a crank arm 219 intermediate
its ends. This last-mentioned crank arm
carries & crank pin 220. The function of
these parts is to provide for the withdrawal
of the hammer lock 190 when the raising

‘of the comb 215 is permitted. To this en

a link 222, having & notched forward end
for receiving the pin 220, extends rear-
wardly from this pin over the fransverse
frame member 41, and over the control
shaft 85. At its rear end the link 222 is
turned upwardly and has a pin and slot
connection. 223 with the hammer lock 190.
This pin and slot connection permits rear-
ward movement of the rectifying frame 193
without dislodging the hammer lock 190
from the eorresponding hammer 180. -
It will be understood that raising of the
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“the faect that when the printing

8’ o

comb .215 snd witlidrawal of the hammer
lock 190, as in Fig. :18, are ‘accomplished
by forward movement of the link 992. To
prevent raising of ‘the comb 215 when a
total or-sub-total is to-be printed, the link
222 is equipped: with a pivoted latch mem-
ber 224. . When the accamulator frame 114
has been lowered in advance of outward
movement-of the rack :bars 52, as in takin

a total or sub-total, the link 222 is ’lowereﬁ
at its forward end and the latch becomes
engaged with the transverse frame member
41, a8 in Fig. 12, This prevents forward
movement of the link 222, notwithstanding

is to be accomplished the notches 214 of all
of the indicator wheels 51 wiil have been
brought into register with the teeth of the
comb 215. On the other hand, when a “first
item” i to be printed the link 222 is moved
forwardly in advance of the depression o
the accumulator frame 114. Under these
circumstances the forward end of the latch
224 rides upon the top of the transverse
frame member 41, as in Fig. 18,

‘When forward movement of the link 292
is permitted this is accomplished as the

actuating handle 80 approaches the end of

its farward stroke. Kor this purpose thé
crank arm 199 on the control shaft 85 ig
formed with a-contact shoulder 221. In
order that the operation of the machine may
not be interfered with when the link 222 1s
held against forward movement, a yielding
stud 225 is carried by the link for codpera-
As
shown, the stud 225.is mounted at the lower
end of a crank-arm 226, which has pivotal
connection. with. the .]jni;_ﬁz&..and & stout
spring .227 acts: between -the. stud 225 and

¢ hnk:for causing the'link to:move with
the stud except when such movement. is pre-

vented. . S :
- The shifting of the ribbon guides 29, 30
(Fig. 5), for diffefentiating items, totals
and non-add items by printing the same
from different parts of s multi-colored rib-
bon, is conveniently accomplished in the
manner now to be describeé). The ribbon
guides 29,80, are respectively located -at
the upper ends of the two sides 228 and 229
of an upright sliding frame. This frame
also includes a transverse front plate 232.
connecting the side members 9228 and 9229
intermediate their ends. Movement of the
frame is guided by forming each side mem-
ber 228, 229, with a vertical slot 230 (Fig.
2), which receives an instanding stud 231
carried by the corresponding side plate 47
or 48. At their lower ends the frame mem-
bers 228 and 229  are pivotally connected
with crank arms 233 carried by the rock
shaft 208 (Fig. 8). - i -
Movement of the rock shaft 208 is varied:
in:avcordance with the part of the.ribbon 4o

operation -
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be.used for printing:~.As shown, the rock
shaft 208 is provided at one end -with a.crank

arm 234. - A Tink 285 (¥ig. 2) connects the.
crank arm 234 with a.crank arm 236, which.

is ‘mounted -upon thé:inner end :of another
transverse rock shaft 237, The rock shaft
237 extends outwardly from one side of the

70

recording mechanism 27 to the plane of the -

adjacent side of the machine. ~As shown,

it .15 journaled at .one end in the adjacent

side plate 48 of the recording mechanism,
The other end is journaled in & bracket
plate 238, carried bv the main side plate 40
(Fig. 5). The rock shaft 237 is also sup-
plie% with & crank arm 239 near its outer
end.  This erank arm is connected with a
link 240,. which extends forwardly there-
from alongside of the main frame. A spring
241, acting between the link 240 and the
bracket lillite 288, serves to normally sup-
port the link for ilolding the ribbon guides
29 and 80 in their lowest position.

At its forward end the link 240 has a pin
and slot connection 242, 243, with the adja-
cent plate 107, the glot 243 being of different
lenégths at different levels, and the upper
and shortest part of the slot being only equal
to the width of the pin 242, It follows from
this construction that if the link 240 is de-
pressed to bring the shortest part of the slot
243 into alinement with the pin 242, the
link 240 will be moved with the plate 107
throughout the full range of movement -of
the latter and the ribbon guides 29, 30, are
completely elevated.. On the other hand, as
the link b24.-0 is nmormally held lin elevated
position by the spring 241, the longest part
of the slot 243 is zigxgmaﬂgn-s.lineélgwith?the
pin 242, 'and thig ﬁp;g is idle during its travel
throughout the length of the slot. If
the: link -240 is’ partly - depressed, -the pin
242 will be effective to -raise the ribbon
guides 29, 30, & sufficient distance to.pre-
sent the intermediate part of the ribbon for
printing. In event only a two-colored rib-

on is used. the printing of the wpper and
lower parts of the several characters will
then be accomplished with differently col-
ored parts of the ribbon. ' :

Depression of the link 240 to cause a com-
plete elevation of the ribbon guides 29, 30,
18 preferably accomplished when the total
key 139 js used. This is most readily
brought about by making the stud 167,
which is effective for clearing the keyboard,
long enough to also extend over the link 240
(Fig. 2{. The totals and sub-totals are ac-
cordingly printed from s different part of
the ribbon than is used during the normal
operation of the machine. On the -other
hand, a partial depression of -the link 240
is desired when the non-add key 180 is used.
For this purpose s wseparate key 9244 is

mounted in the keyboard 45 adjacent the non--
add:key:18Q. - As shown, the stem 2450fthe,
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key 244 js pivotally connected with a swing-

ing plate 246. ' This plate is pivotally se-

cnred-against the main side plate 40 at 247,

and carries s stud 248 for engagement with
5 the upper edge of the link 240.. A spring
249 acts between the swinging plate 246
and a fixed support for raising the key 244
and the plate.

Preferably provision” is made for pre-
venting use of the non-add key 130 except
when the key 244 has been depressed. As
shown, the sliding plate 146, which is ef-
fective for depressing the link 198, is formed
with o projection 250 which normally over-
lies an extended part 251 of the swinging
plate 246, When this construction is em-
ployed, depression of the key 244 to move
the extended part 2561 of the swinging plate
246 out from under the projection 250 is
required t6 permit the use of the non-add
key 130, Furthermore, when the non-add
ey 180 has been depressed, the projection
250 lies in rear of the extended part 251 of
the swinging plate 246 (Iig. 8) to prevent
the return of the key 244 until the non-add
key 130 has been released. Printing of the
non-add items from an intermediate part of
the ribbon is thereby insured.

While the construction shown permits of
the operation of the type bar 31 to print
a signal with a non-aded item, in event such
an item is printed when the accumulator 23
is clear, the printing will, nevertheless, be
distingnighed from a * first iten1 ™ by the use
of an intermediate part of the type ribbon.
FFurthermore, as the printing of non-add
items does not affect the accumulator, the
aperation of the type bar 31 to print signals
with the non-add items when the accumu-
lator is clear, does not in any way interfere
with the subsequent operation of the type
bar 31 to print a signal with the next added
item, In other words, the type bar 81 al-
ways operates to print a signal when the
accumulator 25 is clear, except during the
printing of a total or sub-total. The present
construction is accordingly distinguished
from those in which the printing of a signal
is determined by a previous setting of parts
which would be disturbed by the printing of
a non-add item. Although the invention
contemplates that both totals and sub-totals
may be printed from the same part of the
type ribbon and will therefore be shown in
‘the same ¢olor, the totals and sub-totals will
be readily distinguished by the fact that
the next item, whether a non-add or an
added item, following a total, will be ac-
companied by the signal printed from the
type bar 31, whereas this type bar will not
be operated -during the printing of the next
item following a sub-total. Tt will be under-
stood that if a plurality of non-add items are
printed, next following the taking of a total,
45 the signal printed by the type bar 31 will be
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repeated with each of these non-add items
and will also be shown’ with the ‘first sue-
ceeding added item. 5 '

The machine may be largely constructed
from stamped metal parts without machine
finishing, 1f the parts are so shaped as to
avoid the use of -cut edges as bearing sux-
faces for moving members. To this end
the rack bars 52 arve each formed with hori-
zontal flanges 252 (¥ig. 4) and 263 (Fig.
5). These flanges slide through openings
254 in the transverse frame member 41 or
42, and each opening 254 has enlarged ends
255 to prevent contact of the murgins of
the opening with the corresponding rack
har, either at the angle letween the rack
bar and its said flange 252 or 253, or nt the
free edge of the flange. Furthermore,
smooth supporting bearings for each rack
bar 52 are provided by securing a separate
plate 256 against the transverse frame
members 41 and 42 below the openings 254.
The plates 256 ave each formed with a se-
ries of inturned lugs. as 257 (Fig. 3).
These Ings extend through the openings
254 under the flange 252 or 253 of the cor-
responding rack bar 52. Preferably the
width and spacing of the lngs 257 is such
that the free edge of each flange 252 or 258
extends beyond the adjacent edge of the
corresponding lug 257, There 1s accord-
ingly no requirement for imparting a
smooth finish to the free edges of the
flanges 252 and 253.

An arrangement whereby a relatively 100
small number of inexpensively forined and
readily assembled parts may be nsed for
supporting and gu_iging the key stems 61 is
more {)articularlv illustrated in Figs, 1, 8,

16 and 17. As shown, a separate pihte 258, 106
having a series of inturned lugs 259 at dif-
ferent levels (Figs. 16 and 17), is secured
against each of the main side plates 89, 40,
upon the ontside of the same. the lugs 259
projecting through the corresponding side 110
plate. The Iugs 259 serve as brackefs for
supporting a series of shelves 260. The
shelves 260 have slots 261 for receiving
the xey stems 61, and they are held to their
seats upon the bracket lugs 259 by down- 115
ward pressure of the key springs 262,
Kach shelf 260 has a ribbed reinforcing
plate 268, sccured thereto along its upper
surface, the forward edge of the reinfove-
ing plate being formed with notches to 12¢
clear the key springs 262.

At its vear edge each shelf 260 extends
under the bracket lugs 259 of the next
higher set. Each shelf 260 is also formed
with a pair of depressed lugs 265, 266, at 125
each end, for engaging the dront and rear
edges, respectively, of the bracket lugs 259
upon which the shelf is supported. In as-
sembling the parts each shelf 260 is first ap-
plied in a position sufficiently in rear ofithat 130
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1o
which it finally sssiimes to permit the
hooked lower ends 267 of the key stems 61 to

pass the rear edge of the naxt lower shelf or
the rear of the inturned flange 268 of
the front end plate 43. At this time the rear
edﬁe of the newly applied shelf is located a
substantial distance under the bracket lugs
259 of the pext higher set, and the front
edge of the shelf ig supported in elevated
position through the fact that the depressed
jugs 265 are resting upon the top of the
bracket lugs 259 upon which the shelf is
finally to be su]?port.ed. The corresponding
key stems 61 having been introduced and
held in depressed position, the shelf 260 is
moved forwardly until the hooked lower
ands 267 of the key stems 61 become engaged
with the rear edge of the next lower shelf.
or, with the rear edge of the flangs 268 and
the depressed lugs 265 have passed the front
edges of the corresponding bracket lugs 259.
The key springs now serve to depress the
shelf and to firmly hold it in position with
the depressed Ings 265 and 266 en{gaged with
the front and rear edges of the bracket
Ings 259.

In some instances it may be desivable to
avoid the necessity of holding the total key
139 down until after the operating handle
80 has begun its veturn movement to insure
the clearing of the machine. This may be
accomplished by the use of the construction
lustrated in Ig;gs. 20 and 21. In this ar-
rangement the key 139 serves for taking
both a total and a sub-total, the clearing of
the machine after taking a sub-total being
prevented by lifting the total key at the end
of the forward stroke of the operating han-
dle. As shown, two vertical sliding plates
269, 270, are employed for controlling the
link 154. The spring 140 is connected with
the plate 270, while the stem 138 of the total
key 139 is conmnected with the plate 269.
The plates 269 and 270 each have slats
271, 272, for receiving guide pinms 278 and
274 carried by the main side plate 40, and
the end of the key stemn 138 coOperates with
a- shoulder 275 on-the plate 270 to cause
downward movement thereof when the to-
tal key is depressed and restoration of the
total key by the spring 140, but permitting
a manual restoration of the total key with-
out lifting the plate 270.

The plate 270 is formed with the same arm
136, having a notch 276 (Fig. 22) for ve-
ceiving the link 154 that is provided un the
bracket plate 187 (Figs. 9 and 19) for re-
ceiving the corresponding link 129 or 154.
The plate 270 also carries the stud 167 which
engages the forwardly extended end 164 of
the comb 161, to clear thé keyboard when
the total key is depressed. In this instance,
however. the flanges of the disk 124, while
arranged to permit the depression of both of
the plates 269 and 270 prior to the beginning

1,836,840

of s forward stroke of the operating handle,
permits only the plate 269 to be lifted at the
end of the forward stroke of the handle.
As the plate 269 carries a stud 277 which
extends under the link 154, the lifting of the
plate 269 serves to raise the link 154 in the
manner required when a sub-total is taken,
but the lifting of the plate 270 being pre-
vented, the spring 140 cannot act to lft the
total key and this must be manually ac-
complished. This construction also has the
advantage of preventing the depression of
the total key at the end of the forward
stroke of the operating handle.

In the arrangement shown in Figs. 20 and
21, the plates 269 and 270 have each an out-
turned stud 278, 279, and both of the studs

register with the notch 144 of the flanged
digk 124 when the machine is at rest, but
only the stud 278 of the plate 269 registers
with the notch 145 of the flanged disk 124

when the control shaft 85 is at the limit of
its forward movement. It follows that in
event the plate 270 has been depressed prior
to the beginning of a forward stroke of the
operating handle 80, it cannot be raised until
both the forward and return strokes of the
handle have been completed. On the other
hand, the stud 278 of the plate 269 may pass
through the notch 145 of the flanged disk
124 to permit a manual vestoration of the
total key at the end of the forward stroke
of the handle.

The form of construction illustrated in
Figs. 20 and 21 also has provision for pre-
venting the depression of the total key 139,
following the printing of an item, until
after a pause in the operation of the ma-
chine sufficient to insure that all of the
transfer devices of the accumulator shsll
have completed their movement. . When the
machine is equipped with recording devices
there is no occasion for the operator to
read the total upon the register wheels after
printing the last item. The operator may
therefore undertake to clear the machine
immediately upon the completion of the re-
turn movement of the handle 80. For this
purpose he will depress the total key 139
and pull the handle forwardly again.

In the particular form of accumulator
illustrated in the drawings, the operation
of the transfer .devices is not interrupted
until the indicator wheels 51 are depressed
for reéngagement with the rack bars 2.
During the normal operation of the machine
the reéngagement of the indicator wheels 51
with the rack bars 52 does not occur until
the handle 80 has reached the limit of its
forward movement. The operation of the
transfer devices may therefore be continued
during the forward movement of the handle
80, and a completion of the movement of
the transfer devices is insured. On the other
hand, depression of the fotal key 139 brings
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abouta refngagement of the indicator whiels
51 with the rack bars 52 immediately at the
beginning of the forward movement of the
operating handle 80. It follows that the
5 total key 139 and operating .handle 80
should, therefore, not be used, after print-
ing an item, unt:l a sufficient interval has
been allowed for the transfer devices to
complete theit movement. If desired, this
10 ay be accomplished by the use of a freely
swinging pendulum 280 (Figs. 21 and 22).
A& shown, this pendulum is pivotally se-
cured against the main side plate 40, ad-
jacent its upper edge, and hangs in front

15 of the flanged disk 124. Tts lower end is-

struck by the stud 156 as this stud ap-
proachies its position of rest.
When the lower end of the pendulum 280
is struck by the stud 156, the pendulum
20 swings rearwardly by its momentum and,a
brief interval is required for it to return
to its normal position. During this interval
the transfer deyices of the accumulator may
complete their movement, Depression of the
25 total key 139 before the transfer devices of
the accumulator have completed their move-
ment is accordingly prevented if provision
is"made to hold the total kev 189 against
movement except when the pendulumn 280

30 Langs in ifs normal vertical position. For-

this purpose the pendulnm 280, is formed
with a slot 281 widened at its upper end,
and the sliding plate 269, which is rigidly
connected with the stem 138 of the total

85 key, is provided with a stud 282 which pro-
jects outwardly into this slot. When the
total key 139 is elevated, the swinging of the
pendulum 280 is permitted by the fact that
the stud 282 registers with the widened

40 upper end portion of the slot 281. On the
othier hand, the stud 282 can pass through
the contracted throat of the slot 281 only
when the pendulum 280 hangs in its vertical
position. Afier contact of the stud 156 with

46 the lower end of the pendulum 280, as the
stud 1586 approaches its position of rest, the
total key 139 eannot be depressed until the
peridulum has returned to its vertieal posi-
tion.

B0  Should it be desired to equip the machine
with & governing cylinder 288, this may be
readily accomplished in the manner more
particularly illustratoed in Figs. 2 and 5. As
shown, the cylinder 283 is carried by a

55 swinging yoke 284, and this yoke is pivot-
ally supported between the bracket plate 238

" andthe adjacent side plate 48 of the record-
ing mechanism, A link 285 connects one
arm ‘'of the yoke 284 with the crank arm 84

60 on the main shaft 82, The piston rod 286 of

" the governing cylinder 283 is suspended
from a transverse rod 287 which extends in
fixed position between the upper end of the
bracket plate 238 and the adjacent mide

%5 plate 48. Ordinarily, however, the gov-

erning cylinder may be dispensed with, as
the conjoint action of the rack bar springs
and rack bar friction drag, as described, will
insure a smooth action of the machine.

Instead of the type bars 31 to 88 upon
which the type characters are directly
formed, there may be used type carriers 288
within which are transversely mounted a
plurality of spring-retracted type carrying
plupgers, as 289. When this form of con-
struction is followed the type carriers 288
have a vertical movement only, and to this
end are provided with & pair of longitudi-
nal slots 290, 291, for receiving a pair of
cross-rods 292, 293, mounted in the side
plates 47 and 48 of the recording mecha-
nism. The type carriers are raised and
lowered by the lbeﬂ-m-a,nks 55, each of which
is provided with a stud 294 fitting within a
lateral slot 295 in the corresponding car-
rier. The hammers. 296, in this instance,
make contact directly with the heads of the
type plungers, and each is thrown forward
by means of 2 spring 297 when released by
withdrawal of the locking latch 298. The
hammers are withdrawn by mechanism cor-
responding with that already described, suit-
ably modified. the rod 184 engaging the
hammers between their heads and the shaft
181 upon which they are pivoted, instead 'of
at the opposite side of this pivot. A crank
arm 299 takes the place of the bell-crank 202
of Fig. 6, and iz connected by means of a
link 300 with a crank-arm 301 on the shaft
181. In connection with this modified form
of comstruction the same rectifying mecha:
nism is emploved ag with the type bars of
Fig. 5, the two forms of type mounting be-
ing equivalénts in the broader aspects of the
invention. Tt will be understood, therefore,
that for the purposes of this specification
the tefm “type bar” as emploved in the
claitg includes either a bar npon which the
type characters are directly fixed, or a bar
carrying movable type characters.

While the various parts -of the machine
are shown in operative and preferred forms,
various changes of detail may be made with-
out departing from the scope of the inven-
tion in its broader aspects.

TFeatures shown but not claimed herein
are macde the subject of divisional applica-
tions, including my applieation for patent
on rack bar and bearing for caleulating ma-
chines and the like, Serial No. 807,941, filed
Tnly 1, 1919, and my application for patent
on clear signal prinfing mechanism for
listing tachines and the like, Serial No.
340,481 filed November 25, 1919,

T claim ‘as my invention—

1. In o listing machine or the like, in-com-
bination, & type bar, means for moving the
bar to a ‘plurality of differént adjusted po-
sitions, a rectifymg member operable npon
the type bar in its various ‘adjusted posi-
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tions, a printing hammer, a hammer lock,
and operative connection between the ham-

" mer lock and the rectifying member, where-
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by movement of the rectifying device im-

parts movement to the hammer lock,

2. In a listing machine or the like, in ¢om-
bination, a movable member pro'vic’led with
a plurality of type characters, means for
moving the member to bring the type char-
acters to printing position, a rectifier for ac-
curately positioning the type characters for
printing, a spring-actuated hammer for ap-
plying printing pressure to the type char-
acters, a lock carried by the rectifier for
holding the hammer in retracted position,
and being releasable by the movement of the
rectifier. _

3. In a listing machine or the like, in com-
bination, 2 lon%itudinally movable type bar,
a series of studs having inclined side mar-
gins associated with the type bar, a rectifier
comprisinf a plate movable into the spaces
between the studs, a printing hammer, and
a lock for the hammer, such lock comprising
a lever pivotally mounted on the rectifier
and being releasable by the movement
thereof.

4. In o listing machine or the like, in-

combination, n longitudinally movable type
bar, a series of studs having inclined side
margins associated with the type bar, a
rectifier comprising a plate movable into
the -spaces between the studs, a printi
hammer, and 2 lock for the hammer, suc
lock comprising a spring-advanced lever
pivotally mounted on the rectifier and bein
adapted to fulerum on an appurtenance 0%
the type bar as the rectifier is advanced.

5. In a listing machine or the like, in
combination, a longitudinally movable type
bar, a series of studs having inclined side
msargins associsted with the type bar, a
rectifier comprising a plate movable into
the .spaces between the studs, a printin
hammer, and & lock for thé hammier, su
lock comprising a spring-advanced lever
pivotally mounted on the rectifier and hav-
mg a lug adapted to fulerum on one of
the named studs ag the rectifier is advanced.

6. In a listing machine or the like, in com-
bination, a plurality of characters movable
to printing position, a vectifier for accu-
rately positioning the t{lpe characters, a
hammer codperating with the type char-
acters for eﬁecﬁnﬁ the printing impression,
and a hammer lock mounted on and released
by the movement of the rectifier.

7. In a listing machine or the like, in
combination, a vertically reciprocable t;iygg-
bar, a bell crank lever, one arm thereof be-
ing pivotally attached to the type-bar, a
notched segment carried by the said arm
of the bell-crank lever, a ‘horizontally re-
ciprocable rack bar, means connecting the
other arm of the bell-crank lever with the
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rack bar, and a rectifying  plate engage-

able with the notches of the said segment.

8. In a listing machine or the like, in com-
bination, a type bar, means for moving the
bar to a plurality of different positions for
printing each of the figures zero to nine in-
clusive, a rectifying member operable upon
the type bar in any of its agjusced posi-
tions, a printing hammer, & hammer lock
and means operable by each movement of
the rectifying member to release the ham-
mer lock from the hammer except when the
type bar is in zero position.
~ 9. In a listing machine or the like, in com-
bination, a type bar movable to different
positions for printing each of the figures
zero to nine inclusive, a series of studs with
intervening notches movable with the rack
bar, a rectifying member movable into the
notches between different studs of the series
in accordance with the position of the type
bar, a printing hammer, a hammer lock
pivotally connected with the movable rec-
tifying member, and an abutment carried
by the hammer lock for engagement with
one of the said studs to effect the release of
the hammer lock from the hammer as the
rectifying member enters the corresponding
notch when the type bar is positioned to
print any one of t{ne figures one to nine in-
clusive, the abutment being located beyond
the end of the series of studs when the
type bar is positioned to print zero.

10.-In a listing machine or the like, in
combination, a type bar pivotally support-
ed at one end and longitudinally adjustable
across the printing line, a lever pivotally
supported in rear of the type bar and mak-
ing contact therewith at one end in substan-
tial alinement with the printing line in any
adjusted position of the type bar, and a
swinging hammer engageable with the
other end of the lever.

11. In a listing machine, or the like, in
combination, a type bar adjustable across
the printing line, a lever pivotally support-
ed in rear of the type bar and making con-
tact therewith at one end in substantial
alinement with the printing line in any
adjusted position of the type bar, and a
swmgm% hammer engageable with the
other end of the lever.

12. In a listing machine or the like, in
combination, a type bar adjustable across
the printing line, a lever having two arms
of unequal length pivotally supported in
rear ‘of the type bar, its shorter arm in
contact with the type bar at one end in sub-
stantial alinement with the printing line in
any adjusted position of the type bar, and
a swinging hammer having wi%m engage-
ment with the longer arm of the lever.

18. In a listing machine or the like, in
combination, a type bar carrying a sef of
figure printing types arranged longitudi-

70

75

85

G0

85

100

145

116

116

120

180



e

10

15

20

25

30

85

40

50

80

. release the key stems and the rack bar, o’

> 1,336,840 ~

nglly along the same near one end, 2 bell-
crank lever to one arm of which the other
end of the type bar is pivotally connected,
the same arm of the bell-crank lever being
formed with a series of mnotches equaling
in number the number of types earried by
the type bar, a rectifying member movable
into the different notches in accordance
with the position of the bell-crank lever and
type bar, a printing hammer, a hammer
lock, connection between the hammer lock
and the movable rectifying member, a shd-
ing rack bar, a link connecting the sliding
rack bar with the other arm of the bell crank
lever, and a set of keys controlling the move-
ments of the sliding rack bar.

14. The combinetion with the key stems
of a row of keys of a caleulating machine,
of a pair of spring-pressed swinging plates
between which the key stems slide, coSper-
ating cam lugs and shoulders on the plates
and key stems, a spring-advanced sliding
rack bar, a rack bar stop carried by one
of the plates, a wedge movable between the
plates for separating them to release the
key stems and the rack bar, a total key, and
connection between the total key and the
wedge,

15. The combination with the key stems
of a row of keys of & calculating machine,
of a pair of spring-pressed swinging plates
between which the key stems slide, cooper-
ating cam lugs and shoulders on the plates
and key stems, a spring-advanced sliding
rack bar, s rack bar stop carried by one o
the plates, a wedge movable between the
plates for separating them to release the
koy stems and the rack bar, and means for
advancing the wedge.

16. The combination with the key stems
of a row of keys of a calculating machine,
of a pair of spring-pressed swinging plates
between which the key stems slide, codper-
ating cam lugs and shoulders on the plates
and key stems, a spring-advanced sﬁding
rack bar, a rack bar stop carried by one of
the plates, a wedge movable between the
plates for separating them to release the
key stems and the rack bar. and actuating
means for returning the rack bar and ad-
vanving the wedge as the rack bar ap-
proaches the limit of its return movement.

17. The combination with the key stems
of a row of keys of a calculating machine
and calenlating mechanism controlled by
the key stems including a sliding rack
bar, of a pair of spring-pressed swinging
plates between which the key stems slide,
codperating cam lugs and shoulders on the
plates and key stems, a rack bar stop ear-
ried by one of the plates, a wedge movable
between the plates for separating them to

spring-advanced keyboard lock entering the

path of movement of one of the plates to
prevent separation of the plates” when the
said keyboard lock is relessed, and actuat-
ing means for the said ecsleulating mecha-
nism normally operable to release the said
kevboard lock at the beginning of the ad-
vance movement of the sliding rack bar to
withdraw the keyboard lock as the rack
bar approaches the limit of its return move-
ment and to thereafter advance the said
wedge. )

18. The combination with the key stems
of a row of keys of a calculating machine
and calculating mechsnism controlled by
the key stems, of a pair of spring-pressed
swinging plates between which the key
stems slide, codperating cam lugs and shoul-
ders on the plates and key stems, a wedge
movable between the plates for separating
them to release the key stems, nctuating
means for the calculating mechanism, and a
»awl connected with the wedge and extend-
ing into the path of a movable part of the
said actuating means.

19. The combination with the key stems
of a row of keys of a caleulating machine
and calculating mechanism controlled by
the key stems, of a pair of spring-pressed
swinging plates between which the key stems
glide, codperating cam lugs and shoulders
on the plates and key stems, a wedge mov:
able between the plates for separating them
to release the key stems, oscillating actuat-
ing means for-the caleulating mechanism.
and a pawl acting in ohe direction only
connected with the wedge and extending
into the path of a mm'&bﬁ; part of the said
actuating means.

20. The combination with the key stems
of a row of keys of a calculating machine
and calculating mechanism controlled by
the key stems, of a pair of spring-pressed

85

70

75

80

85

90

95

100

105

swinging plates between which the key .

stems slide, coGperating cam lugs an
shoulders on the plates and key stems, a
wedge movable between the plates for sep-.
arating them to release the key stems, actu-
ating means for the caleulating mechanism,
a shiftable pawl connected with the wedge
and normally extending into the path of
a movable part of the said actuating means,
a repeat key, and connection between the
repeat key and the pawl. 2
21. The combination with the key stems
of a row of keys of a calculating machine
and calculating mechanism controlled by
the key stems, of a pair of spring-pressed
swinging plates between which the key
sterns slide, cobperating cam lugs and ghoul-
ders on the plates and key stems, o wedge
movable between the plates for separating
them to release the key stems, oscillating ac-
tuating means for the caleulating mecha-
nism, a shiftable pawl acting in one direc-
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tion only connected with the wedge and ex-
tending -into the patly of a ‘movable part of
the said actuating means, a repeat key
adapted to move the pawl out of such path.

22. The combination with the key stems
of a row .of keys of a calculating machine

and calculating mechanism controlled by -

the key stems, of a pair of spring-pressed
swinging plates between which the ke
stems slide, coGperating cam lugs and shoul-
ders on the plates and key stems, a wedge
movable between the plates for separatin
them to release the key stems, means for acf
vancing the wedge, and a repeat key for ren-
dering such advancing means inoperative.

23. In a machine of the kind described, in
combination, a plurality of locked, spring
advanced racle bars, means associated with
each rack bar adapted to velease said bar
and determine the range of its movement, an
actuating member for veturning the rack
bars after their advance movement, and a
friction drag between the actuating mem-
ber and the rack bars,

24. In g machine of the Iind described, in

combination, a plurality of normally Tocked
spring-advanced rack bars, a plurality of
keys associated with each rack bar, enclt key
being adapted to relense such bar and deter-
mine the range of its advance movement, an
actuating member for returning the raclk
bars after their advance, and a friction dra
between the actuating member and the rack
hars. : .
25, In a calculating machine, in combina-
tion, a reciprocable rack bar, a spring acting
on the rack bar to move it in one direction,
a_reciprocable actuating member having a
limited sliding engagement with the rack
bar, means for controlling the movement of
the rack bar, and a friction device resisting
rolative movement between the rack bar and
the said actuating member.

* 26, In a calculating machine, in combina-

tion, a plurality of paralle] reciprocable rack
bars, a separate spring acting on each rack
bar to move it in one direction, the spring-
actuated movements of all of the rack bars
being. in the same direction, a_reciprocablo
actuating member common to all of the rack
bars and having a movement equal to that
of the maximum ra of movement of the
rack bars, stops limiting relative movement
between the rack bars and the said actusting
member in the direction in which the rack
bars are moved by their springs, and a fric-
tion device resisting velative movement be-
tween each rack bar and the said actuating
member in both directions,

_27. In & caleulating machine, in combina-
tion,a plurality of paralle]l reeiprocable rack
bars, a'separate spring acting on each rack

‘bar to move it in one direction, the s ring-
-actuated movements of all of the rack baps

being in the same direction, independent

1,388,840

means for varying the distance throtgh
which each rack bar may be moved by its
spring, a reciprocable actuating member
common to all of the rack bars and havng
a fixed range of movement equal to the
greatest movement of the rack bars, stops
ﬁmiting relative movement between the rack
bars and the said sctuating member in the
direction in which the rack bars are moved
by their spring, and a friction device resist-
ing relative movement hetween each rack
bar and the said actuating member.

28. In a calculating machine, in combina-
tion, a plurality of parallel reciprocable rack
bars, a separate spring acting on each rack
bar to move it in one direction, the ring-
actuated movements of all of the rack bars
being in the same direction, independent
means for varying the distance ugh
which each rack bar may be moved by its
spring, a reciprocable actuating member
common to all of the rack bars and having
a fixed range of movement equal to the

eatest movement of the rack bars, stops
limiting relative movement between the rack
bars and the said actuating member in the
direction in which the rack bars are moved
by their springs, a friction device resisting
relative movement between each rack har
and the said actuating member, a driving
member operable upon the said actuatin,
member to move it in the direction in whic
the rack bars are moved by their springs,
and a main spring operable upon the driv-
ing member to move it in the opposite di-
rection.

29. In a calculating machine, in combi-
nation, a plurality ofg parallel reciprocable
rack bars, a separate spring acting on each
rack bar to move it in one direction, the
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spring-sctuated movements of all of the

rack burs being in the same direction, a re-
ciprocahble actuating member common to all
of the rack bars and having a movement
equal to that of the rack bars, stops limit-
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ing relative movement between the rack .

bars and the said actuating member in the
direction in which the rack bars are moved
by their springs, an independent lock con-
trolling each rack bar, a friction device re-
sisting relative movement between each
rack bar and the said actusting member in
both directions, a driving member operable
upon the said actuating member, and a
main spring operable upon the driving mem-
ber to move it in the opposite direction.

80. In a calculating machine, in combina-
tion. a reciprocable rack bar, a spring acting
on the rack bar to'move it in one direction,
a reciprocable actuating member having a
iimiteg sliding engagement with the raclk
bar, means controlling the movement of the
rack bar, a friction device resisting relative
mevement between the rack bar ang the said
sctuating member, a driving member oper-
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able upon the said actuating member, and a
main spring for returning the said c’lriving
member. : '

31. In a calculating machine, in combina-
tion, a reciprocable rack bar, a sprinﬁ act-
ing'on the rack bar to move it in one direc-
tien, a reciprocable actuating member hav-
ing » limited sliding engagement with the
rack bar, means controlling the movement of
the rack bar, a friction device resisting rela-
tive movement between the rack bar and the
said actuating member, a manually oper-
ated driving member operable upon the said
actuating member to move it in one direc-
tion, and a main spring for returning the
said actuating memger.

32. In a calculating machine, in combina-
tion, a plurality of parallel reciprocable
rack bars, each movable automatically in one
direction when released, the said automatic
movements of all of the rack bars being in
the same direction. independent means con-
trolling the automatic movement of each
rack bar, a reciprocable actuating member
common to all of the rack bars, stops Iimit-
ing relative movement between the rack hars
and the said actnating member in one direc-
tion in which rack bars are automatically
moved, a friction Jdevice resisting relative
movement between each rack bar and the
actuating - member in both directions. a
manuvally operated driving member operable

‘upon the said actusting member to move it
in one direction, and a main spring for re-
turning the actuating member.

33. In .a listing machine or the like.
in combination, ap accumnulator, printing
mechanism including type bars and a mov-
alle: ribbon guide. a ribbon shift key con-
trolling the movement of the ribbon guide.
rack bars controlling the type bars and nor-
wmally cobperating with the aceumulator, a
non-aqdd ey operable upon depression to
nterrupt the colperation of the rack bars

5 with the accnmulator, and & lateh contralled

by the vibbon shift key norrally preventing
depression of the said non-add key.

34, Tn a listing machine or the like, in
combination, an eceumulator. printing mech-
anism including type bars and a movable
ribhon guide. rack bars controlling the type
bars and normally cobperating with ‘the
acenmulator. a non-add key operable upon
depression to interrvpt the cobperation of
the rack barg with the acenmulator, and a
sepurate ribbon shift key novmally prevent-
ing depression of the non-add key and
effective on depression to release the non-
add key and change the eperative position of
the ribbon guide. :

35. In a listing machine or the like, in
combination, item and total printing ele-
ments including a set of movable type bars
and a movable ribbon gnide having a nor-
mal position, a vertically movable acenmu-

lator frame, a set of indicator wheels
mounted in the accumulator frame, a set of
inwardly and outwardly movable rack bars
connected with the movable type bars and
cobperating with the indicator wheels when
the accumulator frame is dépressed, driving
means normally operable to depress the ac-
cumulutor frame only during inward move-
ment of the rack bars, o total key effective
upon depression to cause the driving means
to depress the accumulator frame during
outward movement of the rack bars and to
shift the ribbon guide to different position,
a non-add key effective upon depression to
prevent depression of the accumulator
irame, and a ribbon shift key effective upon
depression to render the ribgon guide oper-
able in a third position.

36. In a listing machine or the like, in
combination, item, total and non-add print-
ing elements including a set of movable type
bars and a movable ribbon guide operable
in three positions, a set of movable rack
Lurs cobperating with eaid type bars, driv-
ing means normally coacting with said type
bars and said ribbon guide in one position
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to print items, a total key effective on de-

pression to cause said ribbon guide to assume
a second position and to cause said type
bars to print & total, and a non-add key
effective upon depression to cause said type
bars to print nen-aceummlated .items with
said ribbon guide in a third position.

37. In a listing machine or the like, in
combination, item and total printing ele-
ments including a set of movable type bars
and a movable ribbon guide normaily oper-
able in one position, a vertically movable
aceumniator frame, a set of indicator wheels
mounted in the accumulator frame, a set of
inwardly and outwardly movable rack barg
connected with the movable type bars and
cobperating with the indicator wheels when
the accumulator frame is depressed, driving
means normally operable to depress the ac-
enmulator frame only during inward move-
ment of the rack bars, a total key effective
upon depression to cause the driving means
to depress the accumulator frame during
outward movement of the rack bars and to
render the ribbon guide operable in a “dif-
ferant position, a non-add key effective upon
depression to prevent depression of the ac-
curoulator frame, a lock preventing depres-
sion of the non-add key and a ribbon shift
key effective upon depression to release the
lock und to render the ribbon guide operable
m & third position.

28. In a ealenlating machine, in combina-
tion, a movable accumulator, an oseillating
crank shaft having two cra.nfks, and an ad-
justable link connected with the accumu-

lator and having two sets of oppositely

facing contact shoulders selectively engag-
able with the two cranks of the crank shaft
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in nl:he different adjusted positions of the
link. x : .
+ 89, In a calculating machine, a movable

~ acoumulator, an oscillating crank shaft hav-
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. shaft, the flange of the disk bein
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-through the notches of the di

ing two cranks, a shiftable link connected
with the accumulator and having two sets of
oppositely facing contact shoulders selec-
tively engageable with the two eranks of the
crank shaft in different positions of the link
and a total key for-shifting the link.

40. In a calculating machine, in cormbina-
tion, & movable sccumulator, an oscillating
eontrol shaft, a flanged disk on the control
noteched,
two wrist pins carried by the disk, s shift-
able link connected with the accumulator
and having two sets of oppositely facing
contact shoulders selectively engageable with
the two wrist pins in different positions of
the link, a sliding plate controlling the shift-
ing of the link, a stud on the plate movable
flange only
when the control shaft is at the Jimit of its
movement in each direction, and a total key
connected with the sliding plate.

41. In a calculating machine, in combina-
tion, 2 movable accumulator; an oscillating
crank shaft having two cranks, a shiftable
link connected with the accumulator and
having two sets of oppositely facing contact
shoulders selectively engageable with the two
cranks of the crank shaft in.different posi-
tions of the link, and means preventing the
shifting of the link except when the crank
shaft ie at the end of its movement in each
direction.

42. In a caleulating machine, in combina-
tion, a movable accumulator, a control shaft
having reverse movements in alternation, a
single” reciprocable shiftable link perma-
nently connected with the accumulator for
moving the same, means rigid with the con-

. trol shaft for actunating the link in the two
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directions of its movement in one position of
the link as the control shaft approaches the
ends of its said reverse movements and in
another position of the link ag the control
shaft begins its said reverse movements, a
total key for shifting the link, and means pre-
venting movement of the total key in either
direction except when the control shaft is at

. the end of its movementin each direction, and
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additional means preventing the depression
of the total key when the control shaft is at
the end of its movement in one direction.
43, In a calculating machine, in combina-
tion, a vertically movable accumulator, an
oscillating control shaft, a single shiftable
link comnected with the accumulator and
actuated by the control shaft in its different
positions for depressing the accumulator
during the opposite movements of the con-

_trol shaft, a total key for shifting the link,

means preventing movement of the total key
in either direction except when the control
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shaft is at the end of its movement in each
direction, ‘and additional means preventing
depression of the total key when the con-
trol shaft is at the end of its movement in
one direction.

44. In a calculating machine, in combina-
tion, a vertically movable accummulator, an
oscillating control shaft, a flanged disk
mounted on the control shaft, a shiftable
link connected with. the accumulator and
actuated by the control shaft in its different
positions to depress the accumulator during
the opposite movements of the control shaft,
a vertically movable total key, a pair of ver-
tically sliding plates one being connected
with the total key and controlling the link
and the other extending under the total key
a spring for elevating the last mentioned
plate, and a stud on each plate, the stud of
the first separately mentioned plate being
movable through a notch of the disk flange
when the control shaft is at the end of move-
ment in each direction and the stud of the
other plate being movable through a noteh
of the disk flange only when the control
shaft is at the end of its movement in one
direction. ;

45. In a caleulating machine, in combins-
tion, a movable accumulator, an intermit-
tentiy operable control shaft, shiftable con-
nection between the control shaft and the
accumulator operable in its different posi

tions to move the accumulator during differ--

ent parts of the movement of the control
shaft, means for manually shifting the said
connection operable in either direction be-
tween the movements of the control shaft
and operable in one direction only between
the said parts of the movement of the con-
trol shaft and automatic means for 3h.1:Ef.u;§
the said conmection in the last mention
direction operable only between the move-
ments of the control shafi.

_46. In a caleulating machine, in combins-
tion, a movable accumulator, an intermit-
tently operable control shaft, shiftable con-
nection between the control shaft and the
accumulator operable in its different posi-
tions to move the accumulator during differ-
ent parts of the movement of the control
shaft, a total key controlling the position
of the said shiftable connection, means per-
mitting manual restoration of the totalgmf{
during the movement of the control sha
and asutomatic means for restoring the total
key operable only between the movements of
the control shaft.

47, In a caleulating machine, in combina-
tion, & movable accumulator, an oscillating
control shaft, shiftable connection between
the control shaft and the accumulator dur-
ing different parts of the movement of the
control shaft, a total key controlling-ths po-
sition of the said shiftable connection, auto-
matic means for restoring the fotal key op-
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erable only when the control shaft is at the
end of its movement in one direction and
meang permitting manual restoration of the
total key when the control shaft is at the
limit of its movement in the other direction.

48. In a ealculating machine, in combina-
tion, a movable accumulator, an intermit-
tently operating control shaft, shiftable con-
nection between the control shaft and the ac-
cumulator operable in its different positions
to move the accumulator during different
parts of the movement of the control shaft,
a total key controlling the position of the
said shiftable connection, means preventing
depression of the total key during movement
of the control shaft and during a prede-

- termined interval after the control shaft

20

25

30

35

40

comes to rest,

49. In a caloulating machine, in combina-
tion, a movable accumulator, an intermit-
tently operating control shaft, shiftable con-
nection befween the control shaft and the ac-
cumulator operable in its different positions
to move the accumulator during different
parts of the movement of the control shaft,
a total key controlling the position of the
said shiftable connection, a pendulum mov-
able under the total key to prevent its de-
pression, and a movable part actuated by the
control shaft and arranged to make contact
with the pendulum to swing it under the
total key as the control shaft comes to rest.

50. In a calculating machine, or the like,
in combination, a plurality of rows of ke

stems, a series of overlapping plates each.

having notches nrranged along that edge
which overlies the next adjacent plate for
slidingly receiving the key stems of one of
the rows, springs surroundying the key stems
and bearing on the corresponding plates,
and means preventing lateral displacement
of each when held to 1ts seat upon the next

" lower plate by the corresponding springs.
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51. In a calculating machine, in combina-
tion, a vertically movable accumulator, print-
ing mechanism, a series of rack bars for
actuating the accumulator wheels and the
printing mechanism, a control shaft, a shift-
able link for raising and lowering the ac-
cumulator and being actuated from the con-
trol shaft, and a non-add key for discon-
necting the link from the control shaft.

52, In a caleulating machine, comprisin
an accumulator and printing mechanism an
arranged to take items and totals, the com-
bination with such mechanisms, of rack bars
for actuating the accumulator and printing
mechanisms, a control shaft, a link for en-
gaging the accumulator wheels with .the
rack bars and being actuated by the control
shaft but normally disconnected therefrom,
means for connecting such link with the
control shaft, a second link normally con-
nected with the control shaft for engaging
the accnumulator wheels with the rack bars

for taking items, and means for disconnect-
ing the second named Link from the control
shaft. = - '

53. In a calculating machine or the like,

“in combination, a plurality of rows of key

stems, & spring coiled around each stem and
bearing upwardly against a shoulder thereon,
4 seat for the springs of éach row of keys
comprising a plate slotted to receive the
key stems, seats upon which the ends of
each plate rest, the several plates being ar-
ranged in stepped relation, each plate over-
lapping the next lower plate.

54. In a caleulating machine or the like,

in combination, a_plurality of rows of key
stems, a spring coiled around each stem and
bearing upwardly against a shoulder there-
on, a seat for the springs of each row of
keys comprising a plate slotted to receive
the ley stems, seats upon which the ends
of each plate rest, the ends of the plate hav-
ing depressed portions for engaging the
side margins of the seats, the several plates
being arranged in stepped relation, each
plate overlapping the next lower plate.
. 3. In a calculating machine or the like,
in combination, a plurality of rows of kev
stems, n spring coiled around each stem and
bearing upwardly against o shoulder there-
on, a seat for the springs of each row of
keys comprising a plate slotted to receive
the key stems, seats upon which the ends
of each plate rest, the several plates being
arranged in stepped relation, each plate
overlapping the next lower plate, and a
ribbed reinforeing plate fixed to the upper
face of each spring supporting plate and
having notches in one margin for receiving
the lower ends of the key springs.

56. In a machine of the kind described,
in combination, :a plurality of normally
locked spring-advanced rack bars each hav-
ing a variable range of movement, means
associated with each rack bar adapted to re-
lease snid bar and determine the range of
its advance movement, an actuating member
having a uniform range of movement for
returning the rack bars after their advance,
a spring for applying force to seid actunt-
ing member, means for continuously resist-
ing" relative movement of the actuating
member with respect to each rack bar in the
direction to return the rack bars.

57. In a machine of the kind described.
in combination, a plurality of mormally
locked spring-advanced rack bars. selective
means for releasing the rack bars, an actuat-
ing member for returning the racl ‘bars
after their advance movement, and means
offering continuous resistance to relative
movement in one direction between the actu-
ating member and each rack bar.

58. In » machine of the kind described.
in combination, a plurality of normally
locked rack bars, a separate spring for ad-
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vancing each rack bar, selective means for - movement of the actuating member with.
releaging the rack bars, an actuating mem- respect to each rack bar in the direction to
ber for returning the rack barg after their return the rack bars for equalizing the load 10
advance movement, & main spring operable upon the main spri regardless of the num-

5 to drive the actuating member in the direc- ber of rack bars which have been advanced.
tion to return the rack bars, and means ‘
offering continuous resistance to relative OLIVER D. JOHANTGEN.,
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