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| As the keys of the typewriter are struck, this
row of totalizers is moved with the escape-
ment of the carringe ‘and the gear wheels of
the totalizers have temporary engagement

To all whom if may concern.:

Be it known that I, Joux C. Wan, citizen
of the United States, residing at Chicago, in
the county of Cook and State of Iilinais, have |

6 invented a certain new und nseful Tmprove- | with a stationary driving wheel connected by 5o
nment in Caleulating-Machines, (Case 1) of [ driving mechanism-with. the various number
“which the following is a full, “clear, concise, keys of the typewriting niachine. Upon ac-
and exact deseription, reference being had to | tuation of a number key, the driving wheel
the aceompanying drawings, forming a part | will be rotated a corresponding distance to

10 of this specification. move the engaged totalizer vwheel to indicate 65
My invention relates to caleulating devices | the number o? the key nctuated and this
and more particularly to caleulating devices | number is simultancously printed on the
adapted for attachment to typewriting ma- | sheet in the machine. - The row or series may
“chines for automatically performing caleu- | contain any number of totalizers and as they
15 lations.. _ . pass across the machine a coires onding 7q
My invention is most adaptable for calcu- | number of sums-may beiprinted amei].l -be
lations of addition or subtraction. It is a [ registered. . When the: last -totalizer. of the - )
well-known operation in arithmetio to check | series has been actuated, the carriage with -
the result of an additional caleulation by | the totalizer frame is moved to its initial po- ..

20 means of vertical and horizontal adding, the | sition and the shest dyanced one or more 75
sums to be added.being arranged in vertical | spaces and then anotlier raw or series of sums -
and horizontal rows, tle horizontalrows be- may be struck off on'the t ypesvriter, and so on.
ing cross-added and the vertical rows being It will be seen. that each totalizer will
added vertically, and if the calculation is | accumulate the various sums placed theréon . .

28 correct the totarof the cross-footings should | and thus at the end of the ca culation, each g

" dgree with the total of the vertical footings. | totalizer shows the vertical footing of the -

" In devices of the prior art of this kind either individual sums: \&'hich:‘the :beén received
only vertical adding or subtracting could be thereby and thus far we have vertical foot-
accomplished or onuly horizontal adding or | ings of several sets of sums. To derive the

30 subtracting could be done, but by meaus of | grand total of these sums, I employ what, 85
my invention I am enabled to accomplish | call an accumulator, which is mounted in a
both simultancously, and thus am enabled to | frame rigidly  secured to .the typewriter

. automatically accomplish such caleulations, frame. This accumulator initially registers
It will readily be seen that my Invention is of | with the first of the primary totalizers and is

85 great importance in accounting for celeulat- adapted to duplicate the sum, which will be g
- Ing the balance in debit and credit accounts. | shown: on the. first primary totalizer. As
My device is directly associated with the the carriage with the primary” totalizers is
number, keys -of the Lypewriting machine, | moved, the accumulator travels with cach
upon actuation.of which the numbers will be { of the primary totalizers until the sum de-- .
10 printed upon the sheot and simultaneously { sired is placed on the ‘primary totalizer, g5.
recorded by indicators on the device and the | when the accumulator is relessed and ig:-
“device then automatically accomplishes the | moved back to engage the suceeeding pri-
desired caleulation, the result of whicly may | maty totalizer and to.cumilatively receive _
. be read from the indicators and printed: on | the sum placed on thé’succeedi primary " -
45 the sheet, and Xprovide means for Teventing | totalizer, whereupon it is agdin moved back 19o
s occurrence of mistakes, the <macﬁine being | to register with the third primary totalizer, -
thus entirely reliable: S ' and so on. This accumulator, therefore, .
The device consists primarily of a plurality | after the series has passed thereby will have
of indicator mechanisis or totalizers so ar- | cumulatively received all the sums impressed -
-50 ranged and connected with the typewriter [ on the primary totalizers and, therefore, 195
~ attachments as to I)erform the destred cal- | will show. the cross-footing of ‘these sums.
culations. A plurality of rimary totalizers | On the last totalizer of the series the number
are arranged in'a horizontal row or series and- :wheels' are reversed; that - is, they pass
are mounted on a traveling frame connected -around the number wheels in opposite direc- -
55 with the traveling carriage of the typewriter. | tjon from that on the. number; wheels of the 110



. the end of one stroke of the typewriter car-
o 1g

2

gister

othér primary cyclometers: ~As. thls.]f.st, orf
r

totalin‘f* grand 'totalizer comes' into "
with th
on thé number Keys the sum indicated on
the accumulator.

and to restore the accumaulator to zero.~ At

riage, therefore, each - primary: totalizer
shows a sum and the grand totalizer shows
the total suin'of these individual sums, while:
the "accumulator is at’ zero.

- the typewriter may now be advanced one or

30

35

- ber wheels of the totalizers will he ref

40

more spaces and another horizontal row of

_sums.is struck off on the number keys to be

imprinted on the sheet in line with the pre-
vious sums thereon and each of the second
sums will be added to the sum already shown

: on the corresponding primary totalizer. ~At

the end of this stroke, the accumulated sum
on the accumulator will again be transmitted :
to the grand totalizer, which will then show
the grand total of all the sums thus far
this manner any number of horizontal'row
sums may be printed and at the'end of the cal-
culation the primary totalizers will-show the
:}(l:rt.i_cal footings of the registering sums and

e
of all the sums. The operatar after properly:
spacing the sheet copiesion the riu§11ger;kcys?
tﬁe various sums shown on the primary total-

izers, first, however, seeing that the direction
Seze

of the driving wheel is reverscd.”" The .
tical footirigs then shown' on' the _to&ali ZeTs
will be printed on the paper, While‘“the,.numi}
ed
to zero. The wnccinulator totalizer; V-,
ever, will cumulatively receive the footings

but: in 8- reverse diréction. As the grand
totalizer now registers with the accumulator,

the operator again -caises forward rotation’
of the driving wheel and copics on the nuin=:

" ber keys the grand total displayed on the

45

60

- means prevent

grand totalizer and the grand totalizer and
the accumulator will both be returned to
zero, and the device is then in readiness for
another calcalation. 7 SERTI
In -calculating devices in the prior art

difficulty is experienced in performing the’

ordinary adjustiments and movementis offhe
typewriter-without interfering with the cal-
culating attachment, but my attachment is
so.connected with the typewriter as to be
entirely independent of the adjusting parts
therecon and ‘consequently in no way inter-
feres therewith. (& ‘

which ptévent the typewriter carringe from
cscapdig without recording on the indigators
the ‘number strufk on the keys. Otlier.
e indicator wheals from

~ being returned Hevond the zero mark, and

- venls mistakes

5

this 15 of very great importance as it pre-

being made, such as sub-

tracting a larger

e accumulator;~the: drive wheel-is | ] )
" reversed in diréction and. the operator plays ; ments-are so adjusted
. 40 move them beyond the zero mark t
he effect of this will be i typewriter keys are prevented from bei
to impress this number on the grand totalizer'! '

i the wheels will-be locked upon reaching the

The sheet in |

also * provide means |

- . 808717

prior dei_r'ioes-v'_-thl;:-has-' |
result being utter confusion. In my device
the indicators'are so gi

actuated sufliciently to cause printing anc

zero mark: .This immediately notifies the
operator: that some mistake has been.made
and it c¢an be immediately corrected and.
revented from extending through the calcu-
lation. * i % P SO R
“ My device table for operation in
connection with the tabulating attachment
well known on typewriting machines and
this makes it unnecessarj
Frst division of the totalizers, but upon de-

béen Possfble. the

%uh.rded_inid'the attach- .-
that.upon an. attemgt B
€ 70

76

‘to begin with the - -

pression of a:corresponding tabulating key, -

the desired initial position of the tofalizer

85,

may at once be'moved into engagement with
the drive wheel.  For instance, if it is de-

‘sired to print 10 on the sheet, it is unneces-
In’| sary to begin with the first, 4. e., the million
. position. ¢
pression of the corresponding tabulating key ..

“of the dypewriter, but upon de-

heé tens division of the totalizer will imme- .

r ["diately become  disposed ' before” the drive
and totalizer will show the grand total |

heel and the number can then be struck on

‘the keys. : By means of this connection with
‘the tabulating mechanism, the “totalizers. .
“adjusted for any column on. the .

i a L be
Ii"e{t; -
All

construction and application of which will,

bé better understood, from the accompany-.
ing drawings, in which, - >° .

€0

All these features require novel actuating
rechanisms aid arrangements. thereof, the 3

Figure.1 is a side elevation'of a typewrit-*

ing machine showing, the calculator attach-
ment associated therewith; Fig. 2 is a front.
clevation of the typewriting machine with

the calculating mechanism attached thereto, .

Fig. 3 is # siderclevation of:a typewriting
machine showing - the calculating “wttach-

Sment partly in section, Fig. 4 is a detached

view of the calculating  mechanism ~and
actuating techanism therefor, parts being

110

shown in section and- patts being broken | .

away, for clearness, Fig. 5 is & front view of
the parts shown in Fig. 4; Fig. 6 is a detached
view of the calculating] device supporting
bar showing the arrangement thercon of the
accumulator frame, Fig. 7 is an end clevation
of Fig. 6, Fig. 8 is.a front elevation of the
primary totalizer sufp orting frane, Fig. 9
1s an end elevation of Fig. 8, Fig. 10 is a de-
tached view of the device supporting bar and

11 is an end view of Fig. 10, Fig. 12 shows a
pawl for engaging the accumulator, Fig. 13
1s a side view of INig. 12, Fig. 14 is a front
view showing the latch bar for wdjustably
seeuring the primary totalizer fraine to the

115

120

-the totalizer frames mounted thereon, Fig.

12%

umber from a smadler.  In | rack har connected * with the typewriter 130




. 893,717

machine carriage, Fig. 15 is g4 side view of
Fig. 14, Pig. 16 shows the manner of mount-
‘ng the pawls shown in Fig. .12 on a pawl
shaft, Figs. 17, 18 and 19 show ¥arious rela-
tive positions-of the primary totalizers and
the accumulator, Fig. 20 is a detached view
showing the manner of braking the idler
shaft, Fig. 21 is g view of the idler support-
ing shaft, Fig. 22 ig g detached view of the
adjusting rack for the tubulating mechan-

v

‘10

ism and the tops of the tabulating levers,

Figs. 23 and 24 are detached views showing
totalizer ratchet wheels and pawls for pre-
venting return thereof beyoncf the zero posi-
tion, Figs. 25 and 26 are side views of E‘i S.
23 and 24, res sectively, and Fig. 27 is a de-

i]o‘wing & suitable attachment

15

tached view g

between two actuating members, Fig. 28 is a

plan view of the parts shown in Fig. 23,
20 - Like reference characters refer to like
" paTts throughout the various figures.

I have shown my device attached to the
well-known Remington typewriter machine.
A horizontal supporting bar 1 is secured to
hangers _

typewriter by means of sCrews 4, 4, as best
shown in Fig. 2. This frame has an’upper
and a lower racewsy or track 5 and
tively, adapted to be engaged by rolers 7
and 8 pivoted from shafts 9 extending from
the back of the primary totalizer supporting
frame 10.  The frame 10 is thus adapted for
longitudinal travel along the track bar 1 and
the bar 11 connects witlh this frame and with
a bar 12 secured to the typewriter carriage
which usually consists of 4 body part 13 and
the relatively movable part 13" for support-
ing the type roller and sheet. This bar 12
extends upwardly and rearwardly along the
sides of the typewriter; as shown, and at itg
rear end is secured to the body part 13 of the
‘earriage by ‘means of strews 14. As the
typewriter carriage moves dcross the ma-
chine, the frame
OWing to this manner of attaching the rod 12
to the body part of the carriage, the front
part 13 of the carriage supporting the type
roller may he swung without in 4Ny way in-
terfering with the totulizers, The end of the
har 11 1s adapted for separable cn agement
with the lower ewd of the bar 12 anc tﬁus the
caleulating attackinent may be entirely sepa-
rated from the typewriting nachine,” which
may then he used in jis ordinary capacity.
For this purpose the end of the bar 11 js pro-
vided with o cap 13, as shown in Fig. 27, hav-
ing a knurled thumb head 16. * The end of
the bar 11 has 5 groove 17, and a pin 18, ex-
“tending outwardly from the sleeve of the

25

30

35

40

45

50

65

60
ment with this groove. . The lower end of t
bar 12 Lias an clongated slot 19 for receivi
the pin 18 and in Fig. 2 the pin is shown
within the slot to lock the bar 11 to the bar

65 12, To disengage the bar 11 the cap 15 is

10 is carried therewith and,

head 15, also extends mwardly into enga% -
1e

|

2, 2, fastened to-the frame 3 of the|-

6, respec- |-

'spond ‘with the

‘ed on the frame 10 and

-portin,

_position that. g5 the

-which normally is in mesh

4

turned to remove the pin 18 from the slot 19
and the carriage of the machine ‘may move
without actuating the totalizer frame. For
adjusting purposes, which will be described .
hereafter,  the frame 10 may be adjustably
engaged with any part of the bar 11 and for
this purpose the ower edge, of the bar is pro-
vided with teeth 20, 20, whose spaces corre-
? éscapement spaces of the
typewriting machine. A Spring actusatei
latch 21, shown in Figs. 14 and 15, is monnt-
has a tooth 22 for en- )
aging between the teeth of the rack bar 11, .
ind plates 23; 24 extend from the support .
10, in which are disposed horizontal shafts g
25, 26 and 27, The central shaft 25 carries .
the actuating gear wheels 28 for the rimary -
totalizers, the upper shaft 26 carries thenum-
ber wheels 29 secured to gear wheels 30 for
meshing with the gears 28, while the shaft 27
carries dogs 29’; the function of which will be
more “cledrly. explained later. These doos .
may be pivoted to the shaft 27 between C(;if S
lars 27, ag shown in Fig. 16.. , '
A frame 30 is rigidly secured to the sup-.
track bar 11 by means of screws 31,
31, as best shown in Fig. 4. This frame has -
downwardly ‘extending - side. walls 32, in
which are journaled sliding shafts 33 and 34 S
and a'relatiyely_'--stsationaryg;_idle;j shaft -35. 95
End plates 36 and 37-are sécured to the slid—
ing-shafts 33-and.34 and the.gear wheels 38,
38" of an - accumulator indicator 39 ‘are- :
mounted upon ] r
wheels 40 are:mounted upon; the shaft 34,
these number wheels having!
Mmeshing with the gear wheels
sEring 42 is secured to the
t

70

V&S

100
- gedars: 41 for . .
38.. A helical. .
esidewall 32 and to..
e movable accumulator f_ran'le,_preferably .
to the end plate 36 there_of, SR - 105
One of tlll)e dogs 29’/ 'beeré.'mentioned, is -
mounted on the dog shaft 27 at the right end
of each of ‘the primary: cyclometers in such
g primary. totalizers ‘are
moved with the traveling carriage, the corre- 110
sponding ‘dog will engage the end plate 37 of
the accumulator frame and will carry the ac-.
cumulator with thercorres’lponding primary . .
totalizer until the ‘accumulator reaches the -
other end of itg supporting frame, the corre- 115
sponding gear "wh'eefs. of the indicators being-
in alinement, At the en of the accumulator:
the dog will be wi hdrawn and the ac- - -
cumulator will be quickly removed -to it i1
tial position by the helical spring into regis- 124
tration with a second primary totalizer, when - -
another dog, corresponding- to the second,
primary totalizer, will engage the accumula-
tor frame and again carry it to the end of its
stroke when it will again be withdrawn to al- 125
low return of the accumulator, and so -on. .
The idler shaft 35 carries an idler gear: 43
with the first gear

wheel of the accumulator, when the accumy- -

lator is in its initial position at the right of its 130

the shaft 33, while the number IR
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/fzué[g,()rtirig frame, and as the priniaty total-

5

-are moved with the carriage the gear

wheels thereof are successively brought into

mesh with the idler gear and thus connected

with the corresponding gear wheels of the ac-
_cufulator as tﬁ i

' ~“gether. Each dog is provided with a tail 44

10

15

- 20

26

extending. through a_curresponding slot or |
" .opening 45 through the support 10 and ex- |-
tending a slight distance beyond the rear of |

this supé)ort. In the supporting track bar 1
I provide a longitudinal groove 46 having
guiding edges 47,.48 and 49, 50, between
which the tails of the dogs travel. . The
edges 49 and 50 are lower than the edges 47
‘and 48 and when the tails of the dogs are be-
tween the edges 47 and 48, as shown in Fig.

7, the noses 51 of the dogs 29 will engage the,

"end 52 of the end plate 37.of the accumulator

in Fi%. 18, the tail of the ongaging dog will
pass between thelower edges 49 and 50,as
shown in Fig. 11, and the nose of the dog will
‘be moved away from the-énd 52, allowing es-
capeof the accumulator, the end plate 37 of

. which is then received by the dog correspond-

30

ing to the secondl primary. totalizer when it is
again carried to the end of its stroke and
again released :to_be engaged by the third

dog, and so gn:*” Afteruaﬁ the primary total-

<-izers have been'moved with.the accunulator,

3

40

S
n

Hl

the typewriter: carriage may he moved £i'its
jnitial position and-the:primary totalizers ure

* moved therewith past the accumulator. - Un-.

loss gome preventive . means be” provided,
the dogs upon teturnof the primary total-
izors would engage the inner side of the end
52, for the reason that the tail of the dog
-would enter between the higher édges 17, 48,
whicll would cause thié nose thereof ‘to be

moved to engage the inner side of the end 52°

and: thus further return motion of the pri-
maty totalizer framewould bo prevented. 1T,

therefore, extend the upper-and lower edges:

A7 and 50 a distance bevoud each other, as
o shalt I3

hest. showr in Fig. ¢, to form a widened-

guideway 53 for the tails of tho dogs, and I
disposs a spring 54 in the slot 46, which

spring substantjally acts as a yiclding exten-

ston of the guiding adge 48. 1 also connect

" the ends of the cnd plates 36 and 37 by a bar

@
P

[HY

§5. As the primary tolalizers are now re-

5 turned, the tails of the dogs are engaged by

the spring which tends to move the noses of
the dogs ?orwm'dly, but the bar 55 prevents
such forward motion, of the noses, as best
shown in Fig. 10, and guides them beyond
ihe extenision 52, when théy are allowed to
ha moved forward, first by tho action of the

_spring 54, and then by guiding edges 49 and
- 50. Upan a forward stroke of the primary

‘totalizer Framd the spring, as before siated,

o
o

e two devices are moved to-

which will, therefore, be carried with the pri- |
mary totalizer frame.:.: When the accumu-’
lator reaches the end of its stroke; as shown- ‘
""driving wheel is provided with gear:

}-arm 71 is also pivoted at its lower end to th

acts as gn-extensio
and Bold¥ thi
engage ith ihe
sion 52 uiltif4ths accumulator reaches'the end

of its stroké afid the tails of the dogs enter
between the guiding edges 49 and 50. Any 70
‘number of: primary : totalizers  may'ibe:::-
mounted in”a row-and a dog provided: for.

each. " <M Gt Y,
" 1 shall now describe: the-driving mechan-- .-
'ism associated- with the keys of the’type- 7
riting machine for'actuating thé totalizers.
- ’A supporting frame 56 is secured ta-the
bar 1 and extends downwardly, at its lower
end being provided witli forward extensions
57, 57, and rearward extensions 58,/68.. A so
U-shaped frame 59 is secured to the f}jame 56 ..
below the totalizers and extends upwardly:
and forwardly. At the endsf the mes 60
‘and 60’ of the U-shaped frame'is journaled a -
shaft 61 to one side of which i3 spcured & 85
sdriving - wheel  62.. The periphery ‘%thls

for engagement with:the gear wheels.of -
~primary-totalizers...As:the teeth of the
‘talizer gear:wheels  nust pass:through
tecth of this'driving wheel, the teeth
extended o distance over’_tfie”-édgeﬁ of the
riphery in order that the totalizer gea
may be ‘readily-guided therein: Bet:
the drive wheel 62 and the limb;60’ ra
rwheels 64 and 65 are secured to the sha
tectlion the: ratehet Wheel 64 being oy
to the teetli'on the ratchet wheel 65..
base-of ' the"limbs 60 and 60’ are ‘proy
elongated slats 66,-in which rides 'a shiaf
“ An arm’68 is pivoted at-one end to'thes
67 and at its other end is provided with: &
pawl 69 which normelly is pfessed into en- -
gagement with the. teeth. of .the ratchef,: .
wheel 64 by means of a spring 70.. . A'sécon

vel

shalt 67 and at its upper #nd terminates in a :
paw] 72, which is.adapted to be held in-en: - -
gagement with the teeth of the ratchet wheel-
.65 by tlie spring 73...Arms 68, .71 are 110
pivolally supported from the shaft 61" by -
‘means of Lthe links 68’ and 71, respectively,”
shown in Fig. 4. " A shaft 74 copnects the
ends of the forward extensions 57 and arms . °
75, 75 secured to the shaft at one end pivot-115-
at their other end on the shalt '67; & coiled " . -
spring 76 secured to the shaft and fo one of
said extensions serving to -normally rotate -
said shaft with said arms to hold the shaft 67
"and the pawl mechanism in an upper posi- 120
tion. Upon rotation of the shﬁ!t 74, the,
‘arms 75 will be actuated to move the shaft
67 downwardly in the slots 66 and'the direc-
tion of rotation of the drive wheel will be de-
termined by the particular ratchegwheel en- 125
syred by the corresponding pawl. Thus, if -
the pawl 69 is in engagement with the
ratelet wheel 64, the top of the drive wheel
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. travel equal distances at each impulse. When'

35

- and -2 reverse rotation will result of the indi--

690

55

" wheel 64 and upon rotation of the shaft 74

5 lever frame 84 pivoted at S5 at the end of the

Kugward.motion of ‘the frame 84 the pressure’
of.
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will move forwardly and if the pawl 72 en- |
gs;ﬁes the ratchet wheel 65 the drive wheel

will rotéte in an opposite direction, :

.. To control the engagement of the pawls
with the ratchet wheels, I provide a lever:
frame 77, pivoted at 78 to the limb 60’.  The
lever frame has an actuating Jever 79 and
two inwardly extending actuating fingers 80 -
and 81.- The pawl 69 1s provided with a tuil
82 and tie pawl 72 is provided with a tail 83.
These ‘tails are disposed in the path of the
fingers 80 and 81 and wlen engaged thereby.
the corresponding pawls are lifted from the
corresponding ratcinet wlieel. ' Thus, in the
position shown'in Fig. 4, the actuating lever
79 Is in its upper position and the finger.81

engages the tail 83 to lift the pawl 72 from
the ratchet wheel.  The tail 82, however, is
free and the spring 70 will, therefore, move
‘the pawl 69 into engagement with the ratehet

this ratchet wheel -will be rotated as shown
by the arrow, and the drive wheel will be cor-
respondingly rotated, - this. rotation being
transmitted through the gear wheels 28 and
to the number wheels 29. - This rotation is
also transmitted through the idler gear 43
and through the accumulator gear wheéls to
the number wheels 40. The pear is so ar-
ranged that the number wheels on the pri<
mary totalizers end on the accumulator

the actuating lever arm 79 is inoved to-its
lower position; the finger 80.will engage the
Lail 82 and the finger 81 will be rernoved from'
the tail 83 and tlius upon rotation of the shaft
74 only the ratchet wheel 65 will be actuated

cator number wheels. The fingers 80 and 81
are 5o adjusted that when the lever arim 79 is
in an intermediary position, both pawls will
be prevented from leaving the ratchet wheels
and thus the shaft 74 will bé prevented fromn
being rotated. 1T also employ an additional

limb 607. This lever frame has an actuating
lever 86 and an inwardly extending tinger 87
which finger is normally out of engagement
with the tails of the pawls. With the lever
fraime 77 inits Jower position and {he pawl 69
disengaged upon engagement of the finger 80
with. the tail 82, the lever frame 84 may be
rotated upwardly ulitil the finger 87 thereof
engages-the tail 83.of the pawl 72 to disen-
gage this pawl from'its ratchet wheel.. Upon:
nctuation of the shaft 74, there-will then be
no rotation of the driving wheel as both the
pawls .are” disengsged from the “ratchet.
wheels. 1The shaft 67, however, with the.
pawl arins is free to move. Upon further

finger 87 against the tail 83 will be trans-
mitted to the pawl arm.71 and both pawl
arms with their pawls will be moved down-
wardly until the shaft 67 to which they are-

.by

ciently to.cause rotation of the drive wheel.

5

pivoted reaches the lower end of the slots 66 ;

. and ‘the purpose of this will appear later.

The shaft 88 connects the ends of the rear
extensions 58 and upon said shaft correspond-
ing with the positions of the number bearing
keys of the typewriting machine are securcd
actuating cam arms 89. Each actuating
arti terminates at its end in a eam surface 90
and'a circular surface 91 concentric with the
axis of the shaft 88. . Each actuating arm is
adjustably connected with the.corresponding
namber key as, for instance; by a turnbuckle

92, and upon actuation of any nwnber key

the corresponding actuating. arm is rotated

about the shaft 88. Secured to'the shaft 74

are a plumlity of levers 93 equal in number
to the actuating arms 89-and to the number
keys of the typewriter. - These lévers are dis-
posed to be engdged by the corresponding
actuating arms and ‘at their. ends are pro-

vided with cam rollers 94 for engaging the

cant surface 90.and the circular surface 93 of

the actuating arms. As best shown in Fig. -

4, the actuating levers 93 are ungularly dis-

placed on the shaft 74 and this is for the pur- ¢

pose of allowing just sullicient, engawement
of ‘thelevers by t e actuating arms to cause
Just endugh rotation of the-driving wheel to

“give the associated totalizer number wheel a
numberof- impulses equal to the number on -

the typewriter key actuated. This the low-
est lever arm 93, will be engaged by the cor-
resp'o'ndin%

to cause t ed s
tance to give, the engaged number wheel one
impulse as, for instance; from zerg to 1; and
the upper actuating léver 93 will be engaged
the correspondmg actuating armn sulli-

to give the engaged number wheel nine in-
pulses, as, for instance, from the position
zero to 9. All the intermediate actunting
levers are correspondingly sctuated to give

~y

70

'
(&

35

‘actuating arm only sufficiently .
e.drive wheel to be rotated a dis~ -
100

135

the required number of impulses to a number -

wheel corresponding to the number key :

‘actuated. . .

- It is. very important, to.avoid mistakes
and confusion, that the typewriter nunnber
keys be depressed the full distance in order
to give the required rotation to the lever
arms and' to the drive wheel. -If this were

not done, other numbers besides those de-'

sired would appear on the cyclometer and
the numbers on the cyclometer and the sheet
would not agree.. . I, therefore, provide a

' wing 95 for each actuating arm, the edge of

‘which has teeth 96 disposed on a line con-
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centric with thie'shaft 88. . A shaft 97 extends -

‘bgtween the, forwvard. extensions 57 at the
base thereof and on ‘said shaft are mounted 1

detent Wedfges 98, one for each actuatingarm. .

The end of each wedge detent is connected

by & spring 99 with the hub of the corréspond-

ing actuating lever. . The sum of the dis-

tince between the axis of the shaft 88 and the {39
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‘4e6th 96 and the distance between the axis of
-the shaft 97 and the point of thé wedge 98 is
greater than the distance. between:the axes

-of the shafts 88 and 97 and; consequently,

1 when the detent engages the teeth 96 the ac-
.. tuating arm can be moved only in one direc-

. “tion..  The #ctuating arms are cut away at
."100 to receive the ends of the detent to allow’
_the arms to be actuated in eithér direction..
7.7 Upon downward miotion of an actuating army
the ‘corresponding detent ‘wedgg
tated downwardly and will thew
teeth 96 and will act as a pawl fof
the return of the arm until the wedge

v 15 leaves the teeth at the other end-of the wing
" 95, and thus escapement.of the typewriter
~carriage is impossible ‘unless- the actuated |
“arm is moved to the end of its stroke and this

;- insures proper actuation of the levers 93.to
120 cause correct indication of the:corresponding
Tt weyclometer wheel.: Also 'go‘ipggi(gnt'mistake,s
o .,iaﬁsinf»froni‘-‘lqst’i’ﬁ_mtign,'»‘: extend. the end
- 1017f the ¢am surface 90 on esach actuating
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arm - ‘slight distance: e :
surface 01, this- extension catsing suflicient
additional ‘motion of the actuating lever to.
akeup whatever lost motion there might be.
As hefore stated, when the actuating lever
9 lsin its intefthediary position, both pawls
will be. prevented from leaving their assoc:
ated rat¢het wheels and, there can be no ro-

- when the shaft is thus locked are in their in-
5 nermost, ;position”and - thus. prevent: p‘aéséﬁ,
=" -thereby-of the actuafing arms connected wi
he typewriter keys this 'manner, there-
"fore, the keys 'may.be locked against inter-
ferenice in the absence of the operator. Again,-
as above described, upon 'upward actuation
f the lever 86 the pawl arins will be moved
ownwarqlly to rotate the shaft 74 and in this
osition the actusting levers 93 will be held
%7 1n.their uppermost ‘position and clear of the
45 actuiting arms and the typewriter may be
" ‘used withbut actustion of the totalizer mech-
~anism and upon also disengaging the rack
‘bar 11 from the arm 12 the typewriter may
be used:in its ordinary capacity entirely in-
5° degendent of the calculating apparatus, -~
) y means of the rack bar 11 and the latch
plate 21, I am enabled to set-the caleulating
- mechanism with respect to the starting point
* on the sheet. - A shown in Fig. 2 the start-
" 6% ing point of the carriage is 35 and in order
- that the drive wheel register with the first
gear wheel of the first primiry totalizer the
tooth of the laich plate 21 should engage the
raduated latch bar at the division 35, as
63 shown, and thus whenever the earriage is
-~ brought back to the 35 point 1 the type-
" 'writer scale the first gear wheel of the first
»°, primary totalizer will be broughtinto engztf;e-ﬂ
18-}

‘capement wi

.ria%?" of the typewrijer is & bar 107 provided

nd the_ circular;| .
“are Spaced to correspond. with the teeth 108.

.ures in the units and:t

-ing key the carriage frame wi

. ‘ment with the ‘driving wheel: As the
ances between the totalizer gears are equal’

QU LY

to the escapement distances of the, carriage,

totalizer wheels after each es-
'be in mesh with the driving
wheel. - - . S R
- To render it unnecessary for the operator +o
to strike off the spacing on the spacing bar- -
.of the typewriter to bring the totalizer to the
columns desired;:1 adapt the totalizer mech-
anism for.actuation in conjunction with the
bulating ‘mec¢hanism ~which ‘msay be at-
tachied to.the typewriter.. Figs. 1
‘show.a well-known form of tabulating mech-.

the succeedin,

7h

‘lanism- employed in . conjunction with.the
‘typewriter shown.:- The tabulating keys 102,
1102.are _disposed in‘a horizontal.row at the

80
front “of -the machine :and connect.by' rods
103 ‘with. levers 104 ‘pivoted at 105 and ter- - -
minating in’their upper end in’escapement
fingers 106. :-Mounted on the traveling car-
85

with: teeth: 108 whose pitch is equal to the

“pitch of the escapement teeth of the type--

writer. 'The: escapement fingers 106 -.are
grouped to.the rear of this actuating bar.and
space : with : 90
‘Abutments :109 -are:adapted. for: adjustable
insertion in the teeth.of the rack 107 and are
spaced. thereon to correspond with the spac-

ing betwes alizer, gears and the start-. .
ing point of ewriting machine.  Thus 95

the abutment 109, is. secured in- the position
'35 on the rack bar 107 and normally is dis-.

.posed one space to the left of the detent fin- -
.1 gers..” As‘shown in Fig. 22, the operator.de-.

sired to print & sum beginning with the tens 100
column and she, therefore, pressed the corre-

sponding:tabulating key.10 to bring forward
'tge_ ‘detent:finger 106,,. At the same time,

.the :carrigfe-was--released and moved to the

right until the:abutment 109,: engaged the 105
detent finger 106,;.:She ‘now depresses the
number key bearing:thé number. desired to
‘be. printed and this number will be printed
on the sheet in the désired tens column, and
‘she then strikes-the keys to obtain the fig- 110
Ke decimal columns. '
Thus upon depression of the proper tabulat-
H’be‘ released to
assume- the gro'per position so that the num-
ber actuated ‘will appear in, the proper col- 115
umn on the sheet. - R S
To prevent-accidental rotation of the total-
izer gears otherwise than upon actuation of .
the number keys, I provide brake mechan-
ism for these gear wheels. To lock or brake 120
the gears of ‘the accumulator, I employ a
spring comb 110 sccured to the rear upper
ends of the end plates 36 and 87, the spring

-teeth 111 extending upwardly and engaging

toothed whecls 112.° The friction of these 125
springs on the toothed wheels provents idle
or.-accidenta] motion of the gear wheels and
causes the gear wheels to rotate a certain
fixed distance at-each impulse. . The locking .

.of the gear wheels of the primary and grand 13¢
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totalizers is accomplished by arms 113 pivot-
ed to a shaft 114 extending between the end
plates 23 and 24,

ment with the toothed wheels secured to the
gear wheels.  The idler shaft 35 is provided
with u toothed wheel 35 having the same
number of teeth thercon as the idler gear
wheel 43 on said shaft.” A spring 36 secur-
cd to the frame 30 has frictional engage-

©ment at its end with the toothed wheel 35

15

20

25

40

45

50

55

and thus the teeth of the idler gear wheel 43
are at all times maintained in position to al-
low ready passage therethrough of the total-
izer gear teeth. .

To avoid confusion and mistskes, it is es-
sential that the number wheels be not ro-
tated in a reverse direction beyond the zero
mark.  This may readily happen in subtrac-
tion where an attempt might unknowingly
be made to subtract a larger from a smaller
number and I provide means for locking the
typewriter against actuation upon such at-
tempt.  Sometiines in subtracting a smaller
number from o larger it is necessary to sub-
tract a larger digit from a smaller-one; thus
in subtracting 97 from 234 the 9"’ and 7"
in the tens and units places respectively are
larger than the “3" and ““4" in the tens and
units places respectively from which the said
97 is subtracted ; but it can ney croceur that a
larger digit, is subtracted. from a smaller one
in the highest ordinal denominational :place
of said number for that would produce a neg-
ative résult. Inother words, it may some-
times Le recessary to rotate a figure wheel
reversely beyond zero but the figure wheel
i thie highest ordinal place must never be
thus rotated. In order to accomplish the
above result each of the primary totalizer
gear wheels has connected thereto a ratchet
whedl 119.  As the ratio of gearing between
the totalizer gear wheels and the numnber
wheels is liere shown as two to one, the
ratchet wheels 119 are provided with two
diametrically opposite pawl detents 120
adapted for engagement by pawis 127 . also
pivoted on the shaft 114 and leld in engage-
ment with the ratchet wheels by the spring
122, Each of said pawls has a shoulder 1217
thereon which overlaps and rests upon the

pawl next to the left, so that it Is retracted

from itsywheel whenevoer said pawl next to
the left s

other, for instance 9% from 234, the-pawl

. codperating. with the hundreds wheel will be
- retracted and therefore so will the pawls of

60

G5

the tens and units wheels; and these pawls.

will therefore not prevent the subtractive ro-
tation of anid tens and wnits wheels beyond
zero——which rotation is ¥itessary to subtract
97 from 234.  But should’it be attempfted to
subtract 297 from 234, then the 2"’ in the
hundreds column could be subtracted, where-

Springs 115, 115 main- |
Stain the ends 117 of the levers in engage- |

retracted. Thus whenever it is
attempted to subtract one number from an- |

7

upon the pawl in the hundreds column locks
its codperating wheel, and the-pawl in the
tens colunn engages the tens wheel to pre-
vent the subtraction of the 97 from the 34.
‘Figs. 23 and 25 show the locking pawl and
the ratchet wheel provided for the primary
totalizer gears which it will be seen nay be
actuated forwardly in the direction of the

arrow, but whose rearward rotation is fguged .

by the detents 120. Thus if one of said
gears has been rotated forwardly to bring the
engaged number wheel to, say number 6, if
the operator should attempt when the driv-

.ing wheel engages this gear wheel to depress

the key 7 when the driving wheel is reversed .
she can depress the lever 7 only until the
pawl 121 engages the detent 120. This de-
pression, however, is insufficient to allow es-
capement of the carriage and she imme-
diately knows that some mistake has:been
made. The number-wheel, however, wilt re-
turn to zero but will be prevented from pass-
ing beyond zero by wirtue. of ‘this ratchet
mechanism. ~ -~ - .

The last totalizeri 123 of the primary se-
ries has number wheels about which the num-

7(

75

80,

90

bers. are disposed oppositely.to the numbers -

on the other primary totalizer wheels and the .

purpose of this will appear in the description

of the operation of the machine which will -

appear herein later.: - 3

Figs. 24 and 26 show the arrangement of

the ratchet and pawl mechanism for prevent-

ing the number-wheels of the grand totalizer
from being reversed beyond the zero mark,
this being accomplished in the same manner
as in the other primary totalizer.wheels, the
detents 120, however, being reversed as

"shown in Fig, 241 - i L
The operation of my improved caleulating

device is now apparent. - After.setting the
totalizer frame to ‘agree with the starting
division .of the carriage; as shown in Fig. 2,

108

—
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the operator may proceed to strike the num- "

ber keys to print the desired sums on the
paper and the totalizers will automatically
perform-the calculations desired, depending
upon the adjustihents of the driving wheel.
IF a plurality of sums is desired to be added,
the (s)rivihg wheel will e adjusted to rotate
in a forward direction or in the direction as
shown by the arrow in Fig. 4. Suppose the
operator desires to add the following num-

‘bers,—235, 650, 25,°32,/80 and 1250. She-

first presses the tabulating key 100 to bring
the 100 column of the first primary totalizer
before the driving wheel and then succes-
sively depresses’ number keys- 2, 3 and 5.
During this operation the carriage moves to
the left ad with it the primary totalizer Py
Through the medium of the dogs described
above, the ‘accumulator ¢-travels with -the
primary totalizer p, until the end. of its
stroke whéll it will be released and will reg-

ister with™ the -second primary totalizer p,

120

139
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which will have moved into the position Vo |

eated by the totalizer p,. - In order that the
_“hccumulator may be released, it is necessary
for the operator to account for the decimal

g point space, and  the decimal figures. For

_.instance, after striking ‘the number 235 she
must cause thrge more escapements’of the

- carriage before the accumulator is released,
" -.one. escapement: :corresponding to the deci-
10 mal point ‘and the other two to the decimal
- figures, if- there are any. :The operator now

.in. the saine:manner actuates successively .

the numbers;*6,°5, 0 and_accounts for the
‘point-and decimal numbers, where-
‘accimulator will be agsin released

to register:with the last or grand totalizer .
enl‘that the accumulator has cu-
mulatively received : the numbers 235 and
650 and thé sum indicated on:the accumu-
ow, therefore, be 885, or. dr,
should be the sum of the n&-
‘which appear respectively
, and p,. ' The number
stated, on the grand total-

.the:primary totalizers, and when
talizer comes in register. with the-
lator;-the operator reverses the rota-
the:driving wheel 63, by moving the
lever 79 déwn_wardlly, as before de-
-séribed. . She then successively depresses the
- agctuating . number -keys 8, 8 and 5. This
operation causes the number 885 to appear
-on the grﬁnd’tq_talizer but owing to the:re-
35. versal of rotation, the accumulator cyclpme-
‘ter .will \be :reversed and:will consequently -
_‘indicate.o: . The sheet in the typewriter now
shows a horizontal series ‘of syms, the first

40-
““the last sum being the cross-footing, or.the
“sum. appearing on the grand totalizer. . The
. operator now moves the sheet forwardly one
. or more spaces and Teturns the carriage to
5 its initial position at 35, also’ returning the
- actusting lever 79 to its upper position to

cause forward rotation of the driving wheel.

She then actuates the tabulating key 10 and

successively:actuates.keys 2 and §, and al<|

Jows three further:escapements.to gecount
for the decimal point and the:decimal’posi-
_tions, /This sum 25 will be added to the sum
eady:indicated. on the primary total-

d’ ytalizer will now indicate 26Q. .

however, ~which “was -8t
will indi ber.

the 'sgm'—faz wil be added: {0 tho

. already appearing on the totalizer
‘w&% %;“en ‘Is)gce):v 682; the sum 32"’WJﬁ
-adde

. whi

lator’from’ the totalizer p; and the accumu-
o5 Iator wll then; show, 57, When the grand

direction:to the number

.. tWo sums being the sums appearipg respect-
ively o the primaty totalizers p, and p, and |

850.] Yator +to zero and-all the totalizers.are then

sum 32'will also’be
to.the sum 25 received on the accumu- -

' 893,717

_totalizer is again in register with the accumu-
lator, the driving wheel is again reversed and.
the keys 5 and 7 actuated. This will resfore
the accumulator to zero but the number.57
-will be added to the cross-footing sum 885
already- thereon and the grand totalizer will
show 942 After this operation we have a
second horizontal series of numbers appear-
ing on ‘the sheet, namely, 25, 32 and the
cross-footing sum 67. - The driving wheelis
again cgusxélsﬁ to rotate forwardly and in the
same manner as above the sum 80 is added
“to the number 260 appearing on the totalizer
p,, which will then show 340 and will be indi-

_cated on the accumulator. "= - ..

. The sum 1250 will be added to the sum
682 already on the totalizer p,, which will
show 1932 and the sum 1250 will be added to

“the sum 80 on the accumulator and the ac-
cumulator will show 1330. As the grand g5
‘otalizer now comes-in register with the - .

“accumulator, the ‘driving . wheel is again re-
versed and the number 1330 struck on the °
keys.and this number will. be added to the
sum 942 elready :on the - grand " totaler,
.which will then show the’ grand. total ‘sum,
namely, 2272, while the accumulator:will b.
restored to zero.. On the sheet-will appear a
third horizontal series of 3umsn_linq'(f elow: -
the two previous series and will contain the 95
sums. 80, 1250 ‘and the cross -footing sum
1330.4:‘-“'1‘he operator may.-now print on the .
sheet the vertical footings of the alined num-
bers-and the vertical footings of the cross--

“footings, which will. be- the sum total.
Leaving the driving wheel at the reverse, she-
moves the carriage to its initial starting po-
sition afid. presses the tabulating key 100 to

_correspond to, the-vertical . footing -number
340 appearing on_the totalizer p,. Upon
striking -these numbers on the. keys, the
totalizer p, is restored to zero but the accu-
mulator will receive the sum 340 in negative
direction and will show 660. When the
totalizer py registers with the accumulator
the operator strikes the number 1932 which

appears on'this totalizer and the totalizer

- will also be restored to zero but the num--
ber thereon will be added negatively to the
number 89 .660 the number of “9s” in front
depending upon the capacity of. the totalizer
appearing on the accumulator, which will
tﬁen show 97728. As the grand totaler
now comes into register with the accumula- -
tor, the operator adjusts the driving wheel to 120

Folate forwardly and then actuates the keys -

80

90

100

115

n'|-to print the number 2272 appearing on the
5| mdfi.‘ﬂt‘ﬁzer‘ .+.This.: operation will re-
e

doth’ the grand totalizer and accumu-
: 125
heir. .normal . position and ready for
ther -calculation. These above ¢ culg-
tions. will appear; on;the sheet; as shown in_
'tléﬁzggllowing-';t@ble,' the various sums to he® .-
& TR

110

sppeaning. in- the twd left colymns, 130
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while the cross-footings appesr in the right
columns. The vertical footings appear un-

-der the respective vertical columns, while
" the sum of the c¢ross-footings, or the grand

total, appears under the right column and
this grand total sum is equal to the sum of
the twovertical footings, and the calculation
thus checks. ' '

235 650

885
25 32 57
80 1250 1330 .

340 1932 2272

By proper adjustinent of the rotgtion of
the driving wheel, other caleulationsysuch as
substraction, may be carried out with equal
facility. ~Tor instance, in balance accounts,

. the debit and credit coluinns can be placed

20

on the totalizers, which will then auto-
matically indicate the various balances.

Each of the totalizer mechanisms is sur--
rounded by shields 124 and 125, respectively.
The shield 124 is provided with a slot 126

i through which the indications ¢a the num-

. ber wheels of the accumulator may be réad.

A shield 125 is providéd with"a slot 127 for
reading the indications on: the: mumber
wheels of the primary and grand totalizers.
I'thus provide a device which is adapted
for ready and suitable attachinent to any:
ty pewriting machine, being very simple and
compact and occupying very. little space,

- and not interfering in any way with the nor-

40.
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mal operations -of the machine. - Owing to
the small number of parts to be actuated,

.the additional pressure required on-the num-

ber kevs is barely noticeable. : I think it is
broadly new with me to embody in' a ma-
chine means for simultaneously performing
vertical and horizontal caleulations.” Tt is
easily seen that n device of this kind must be
very useful as, besides performing the caleu-
lations deseribed, the device dgutonatically
checks itself and by means of the various
safety devices descrilied, the machine suto-
matically prevents occurrence of mistakes.
The, operator at all times knows what is
print.(\d on the sheet by reading the indica-
tions on the various totalizers and the opera-
tor need only dispose the given sums on the
totalizers when the result will be automatje-
ally worked out therecby and indicated
thereon. .~ .

“As many modifications in the arrarigement
and construction of the various' parts em-
ployed may readily Le made without depart-
g from the spirit of the invention, I do not
wish to limit myself to such construction and:
rangement as herein shown and described.
What I claim as new and desire to secure
By Tetters Patent is:— :

1. In & calculating machine, the combina-
&(m with indicating mechanism, of a drive

heel for actuating said mechanism, actuat-

1 with said . driving ‘whael;

=

ing means associated with said driving wheel;
adjusting means for said actuating mechan-

ated in a forward or a reverse direction,
means for locking said actuating mechanism
to prevent rotation of said driving wheel,
:m(F means for releasing said actuating mech-
anism from said drive wheel,, Whei‘gﬁy said
wheel is inactive upon actuation of:said
mechanism. . Tl
: 2. In a calculating machine, the combina-

wheel for actuating said. mechanism; p

© and ratchet mechanism associated with said
driving wheel, actuating mieans for said pawl:
and ratchet mechanism, means for adjusting -
soid pawl and ratchet mechanism to cause

either- forward or reverse “rotation. of said .
driving wheel, means for locking said. pawl °
"and ratchet mechanism to prevent actuation..

‘thereof and of said driving wheel, and means

~driving wheel. .~ ot o
3. In & calculating maching, the combina-
tion with indicating mechatism; of & driving

ism, ratchet.:wheel mechanisin -cohmected
awl mechanism
engaging’ “sdid . ‘ratchet  wheel “mechenism,
‘actuating ‘means for seid pawl mechanism,

anism to prevent rotation -of-said. drivin
wheel, lm(y 1means -for releasing said paw
mechanism from said ratchet wheel mechan-
ism whereby said driving wheel is inactive
upon actuation of said pawl mechanism.

4. In a calculating machine, the combina-
tion with indicating mechanism, of & driving
wheel for actuating said indicating mechan-
ism; ratchet wheels associdted with snjﬁ
driving wheel, a pawl for engaging eac}
ratchet wleel, arms for said
means copnected with-said arms, engage-
ratchet. wheel, capsing. forward rotation of
said driving wheel, engagement of the othér
pawl with its associated ratchet wheel caus-
g reverse rotation of the driving wheel, ad-
justing means for connécting either one of
said pawls with the associated ratchet wheel,
adjusting means for connecting both of said

tion of said driving wheel is prevented upon
actuation of said pawl arm actuating means,
driving wheel is inactive upon actuation “of

said actuating mechanism.

tion with indicating mechanism, of a driving
wheel for actuating said mechanism; a for-

ism for-allowing said drive wheel to be actu-’

70
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tion with indicatiig mechanism, of a _drivmﬁ
awl -

80

85

forallowing actuation of said paw! and ratchet -
mechanism without causing rotation of said

90

wheel for actuating -said indicatitlg ‘mechan- -

o5 "

means for adjusting said pawl mechanism to-" ~
allow either forward or:reverse rotation of =~ '~
of said driving-wheel, iieans for locking said .
pawl mechanism to said ratchet wheel méch--

100"
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a,wTs, actuating .
ment of oti§ of said pawls with the associated

118

120

pawls with the ratchet wheels whereby rota- .

and adjusting means for disengaging both
pawls from said ratchet wheels whereby said-125.

5. In a calculating maching, the combins-

130
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wsrd and reverse ratchet wheel”connected
with, said driving wheel, & pawl for each of
sald ratchet wheels, pawl arms extending
from said pawls, actuating mechanism con-
nected 'Witﬁ said arms, means tending nor-
mally to engage said. pawls with the asso-

" ciated ratchet wheels, an adjusting lever
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" said ratchet mechanism whereby
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adapted in .one position to remove one of
sai(f pawls from Ee associated ratchet wheel,
whereby upon actuation of said actuating
means said driving whzel is rotated. in one
direction, and means at another position
of said lever for releasing said first pawl from
said lever and disconnecting the other pawl
from said ratchet mechanism, whereby said_
driving wheel is rotated in-an opposite direc-
tion upon actuation of the pawl arm mechan-
ism, a third position of saig lever causing en-
gagement of both pawls with the ratchet.
wheels whereby rotation of said driving
wheel is prevented. . . - .. ¢

6. In a calculating machine, the combina-
tion with indicating mechanism, of a driving
wheel for actuating said mechanism, a for-

‘ward and reverse ratchet wheel connected
* with said driving wheel, a pawl for each of

said ratchet wheels, pawl arms extending
from said pawls, actuating mechanism con-
nected with said arms, means tending nor-
mally to engage said pawls with the asso-
ciated ratchet wheels, an adjusting lever
adapted in one position to remove one of said
j)u\\gs from’ thev associated ratchet wheel
whereby upon' actuation of said actuating
means said driving wheel is rotated in one
direction, means at another position of said
lever for releasing said first pawl from said
lever and disconnecting the other pawl from
said driv-
ing wheel is rotatéd in an opposite*directio

upon actuation of the pawl arm mechanism,
a third position of said lever causing engage-

.nént of both pawls with the ratchet wheels
“whereby rotation of said driving wheel is

reventedl, and additional meansfor reinoving
both pawls from said ratchet wheels whereby
said (}
of said actuating means. .

7. In a calculating machine, the combina~
tion with indicating mechanism, of a driving
wheel for actuating said mechanism, a for-.
ward and reverse ratchet wheel connected.
with said driving wheel, a pawl} for each of
said ratchet wheels, pawl arms extending
from' said paw]s, actuating wmechanism con-
nected with sdid arms, means tending nor-
mally to ‘engage said pawls with the usso--
ciated ratchet wheels, an adjusting lever

“adapted in one position to remove one of said

-

pawls from -the associated ratchet wheel
whereby upon actuation of said actuating
means said driving wheel is rotated in one di-
rection, means at another position of said

riving wheel is inactive upon actuation. |

lever for releasing said firsv pawl from said

. 803,717

lever and disconnecting the other pawl from

Y

said ratchet mechanism whereby said driving -

wheel is rotated in an opposite direction upon
actuation of the pawl arm mechanism, a

third position of said lever causing engage-

ment of both pawls with the ratchet wheels
whereby rotation of said driving wheel is
prevented; and an additional lever associated
with said first lever for causing disengage-
ment of both pawls from said ratchet wheels.

8. In a calculating machine, the combina-
tion with indicating mechanism, of a driving
wheel for actuating said mechanism, g for-
ward and reverse ratchet wheel connected
with said driving wheel, a pawl for each of
said ratchet wheels, pawl arms extending

70

75

80

from said pawls, actuating mechanism con- -

nected with said arms, means tending nor-

mally to engage said pawls with the asso-
“ciated ‘ratchet wheels,. an ‘adjusting lever
-adapted in one

_position to remove one of
said pawls-from the associated ratchet wheel

~whereby upon actuation. of said actuating
‘means said driving wheel is rotated in one
direction, means at another position of said"
‘lever for releasing said first pawl from said

lever and disconnecting the other pawl from
said ratchet mechanism whereby said driving

wheel is rotated in an opposite direction upon

actuation of the pawl arin mechanism, a

third position of said lever causing engage-
ment of both pawls with the ratchet wheels

‘whereby rotation of said driving wheel is pre-

vented, and-an additional lever for disen-

85
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95

gaging one nawl from its ratchet wheel upon |

disengagement of the other -pawl from its

10

ratchet wheel by the first lever whereby said- -

driving wheel is inactive upon actuation of
said actuating means. .

9. In a caleulating machine, the combina-
tion'with indicating mechanism, of a driving

“wheel for actuating said mechanism, actu-
ating keys, mechanism intervening between:

said key.s and said driving wheel! means upon
actuation of said keys for causing said actu-
ating mechanfsm to rotate said driving wheel
in a forward direction, means upon actuation
of said keys for causing said actuating mech-
anism to rotate said wheel in a reverse direc-
tion, and means for causing said actuating
mechanism to prevent actuation of said keys.

10. In a calculating machine, the combi-
nation with indicating mechanisi, of a driv-

"ing wheel for actuating said mechanism, ac-

tuating keys, mechanism . intervening be-
tween said keys and said driving wheel,
means upon actuation of sakl keys for caus-
ing said actuating mechanism to rotate said
driving wheel in a forward direction, means
upon actuation of said keys for causingsaid
setuating mechanism to rotate said wheel in
& reverse direction, meuns for causing said

actuating mechanism to prevent actuation of.

said keys, and means upon actuation of said

A0
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said keys

for-adjusting s
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kevs for releasing said interve
ism from said driving whecl
wheel remains'inactive,
Il In g calculating machine, the combi-
ating mechanism, of & drjv-
ing wheel for actuating said mechanism, ac- {
tuating keys, mechanism Intervening be- [
tween said keys and said driving wheel,
neans upon actuation of said keys %or caus-
ing said actuating mechanism to rotate said
driving wheel in 3 forward direction, means
upon actuation of said keys for causing said
actuating mechansim to rotate said wheel in.
4 reverse direction, means for causing said
actuating mechanism to prevent actuption of
said keys, and means for disconnecting said
intervening mechanism from said keys, -
12: In a calculating machine, the combi-
nation with indicating mechanism, of a driv-
ing wheel for actuating said rechanism, ac-
tuating keys, mechanism intervening be-
tween said keys and said driving wheel,
means upon actuation of said keys for caus-
ing said actuating mechanism to rotate said
driving wheel in g forwarddi'rection, means
upon actuation of said keys for causing said
i anism to rotate said wheel in
2 reverse direction, means for causing said
mechanism to/prevent actuation
of said keys, means for releasing said inter-
vening mechanism from said ‘driving wheel
‘hereby said wheel ‘remains’inacti )
actuatién of said keys, a
connecting said intervenin
L

ning mechan: ’
whereby said ,

nd “means -for- dis- -
g mechanism from '
13. In a c.a_,lcul;_xting, uia.chine,, the combi-
Tiation with indicating mechanism, of a driv-
ing’ wheel for'actuixt.ing said mechanism, an-
actuating lever, clutch. meéchanism connect-
ing said lever. with said driving wheel, means
ifor_adjus(.ing’sai‘d clutch mechani
orward rotation of said driving
1g said clutch mechanism to cause’
Teverse rotation of said driving wheel, means
for locking said clutel mechanism to pre-
vent actuation of said lever and said driving
wheel, and means for releasing said clutch
mechanism whereby said driving wheel is
Inactive upon actuation of said lever,

14. In ca]eu]ating.machin‘e, the combi-
nation with indicating mechanism, of a drjy.
ing wheel for actuating said mechanism, an
actuating lever, pawl and ratchet clutch
fmechanism connecting with said driving
wheel and said leyer, means for adjusting
said clitch mechanism to cause forward ro-
tation of said driving wheel: means for ad-
justing $aid ‘dutely ‘mechanism to cauge re-
verse rotation of sajd driving wheel, means
for locking said clutch mechanisin to prevent
actuation of/ said lever and said driving
easing said cluteh
‘hereby : said driving wheel is
actuation of snid lever.
leulating machine, the conibi-

|

mechanism
mactive upof
15 In a

‘mg wheel

{lever, means for a
-said driving whegl:sand:;
Bon, "and means for ad jus

.ratchet wheel, .
"said pawls, an a
“ing from said ac

11

nation with indicating mechanism, of a driv-
ing wheel for actuating - said mecheanism,
ratchet’ wheel mechanism connected with
said driving wheel, pawls for said ratchet
wheel mechanism, an actuating lever con-
nected with said pawls, means for connecting
one pawl with said ratchet mechanism to
cause forward rotation thereof upon actua-
tion of sajd lever, means for connecting said
other pawl to the ratchet wheel techanism
to cause reverse direction of said driving
wheel, means for connecting both pawls with
sald ratchet wheel mechanist to lock said
driving wheel and said actuating lever, and
means for disengaging both pawls of said
ratchet wheel inechanism wheteby said driv-
i is inactive upon actustion of said
lever. - I

16. In g calculating machine, the combi-
nation with indicating mechanism, of a driv-
ing wheel for actuating said indicating mech-
anism, ratchet wheels connected with said
driving wheel, pawls for said ratchet wheels,
arms extending fronisaid pawls,
lever, arms e’xt_'ending from said actuating
lever and connected with said pawl arms, ac-
tuation of said lever causing said pawl arms
and pawls to be moved about said ratchet
wheeﬁs; .Jueans' for adjusting said: pawls to
cause-elther forward ot reverse rotation of
said driving.: wheel i actuation "of sai

r adjusting swi

ind:;lever: ;
) ting ‘s
allow actudtion of said lever withou
rotation of said driving wheel. - ,
~17. In acaleulating machine, the .combi-
nation with indicating mezans, of a driving
wheel for actuating said indicating means, a
forward and reverse ratchet wheel connected
with -said driving whieel, ‘a pawl for each
: pawl arms extending from
ctuating lever, arms extend-.
tuating lever and pivoted to
sald pawl'arms, means upon actuation of said
ver Yor causing one pawl to engage the for-
ward 1atchet whegl to cause forward rotation
of the driving ‘wheel, means fo \ causing the
other pawl to engage the reverse ratchet
wheel to. cause reverse rotation’ of said driv-
ing wheel, and means for locking snid driving
wheel and actuating lever agninst rotafion.,

18. In a calculating machine, the ¢ )
nation with Indicating means, of 4 driving
wheel for actuating said indicating means, a
forward and reverse fatchet\
with said driving wheel, -a _pawl for -eael,
ratchet wheel, pawl arms’ extending: from
said pawls, an actusti . _
ing from said actuating leveér g d'pivoted to
said pawl arms, means L{pon actiration of said
lever for caysing one pawl to enfragre the for-
ward ratcﬁét wheel to'cause forward rétation
of the driving wheel, means for causing the
other pawl to enggge the, reverse ratchet

t causing
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wheel to cause reverse rotation of said driv-
ing wheel, means for locking said driving

.wheel and actuating lever against rotation,

and means for allowing actuation of said
lever without causing rotation of said driving

~ wheel.
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19. In a calculating machine, the combi-
nation with indicating means, of a driving
wheel for actuating said indicating means, a
forward and reverse ratchet wheel connected
with said driving wheel, "a pawl for each
ratchet wheel; pawl arms extending from
said pawls, an actuating lever, arms extend-
ing from said actuating lever and pivoted to
said pawl arms, means upon actuation of
said lever for causing one pawl to engage the
forward ratchet wheel to cause forward rota-
tion of the driving wheel, means for causing

“the other pawl to engage the reverse ratchet,

wheel to cause reverse rotation of said driv-
ing wheel, means for locking said driving
wheel and actuating lever against rotation
and means for causing both pawls to engage

" the ratchet wheels whereby said lever and

driving wheel are locked against motion.

20. In-a calculating machine, the combi-
nation with indicating means, of a driving
wheel for actuating said indicating means, &
forward and reverse ratchet wheel connected
with said driving wheel, a pawl for each
ratchet wheel, pawl arms extending from
said pawls, an actuating lever, arms extend-
ing from said actuating lever and pivoted to
said pawl arms, means upon actuation of
said lever for causing qne pawl to engage the
forward ratchet wheel to cause forward rota-
tion of the driving wheel, means for causing
the other pawl to engage the reverse ratchet-
wheel to cause reverse rotation of said driv-
ing wheel, means for . locking said driv-
ing wheel and actuating lever against rota-
tion, and means for disengaging both pawls
from said ratchet wheels whereby said lever
may be actuated without causing rotation of
said driving wheel. - ' _

"21. In a calculating machine, the combi-
nation with indicating meuns, of a driving
wheel for actuating said indicating means, a
forward and reverse ratchet wheel connected

with said driving wheel, & pawl for each

ratchet wheel, pawl arms extending from
said pawls, an actuating lever, arms extend-

ing from said actuating lever and pivoted to

sald pawl arms, means upon actuation of
said lever for causing one pawl to engage the

forward ratchet wheel to cause forward rota-

_tion ‘of the driving wheel, means for causing

the other pawl to engage the reverse ratchet
wheel to cause reverse rotation of said driv-
ing wheel, means for locking said driving
wﬁeel and actuating lever against rotation,
means for causing both pawls to engage the
ratchet wheels w%ereby said levér and driv-

ing wheel are locked against motion, and
means for disengaging both pawls from said

893,717

ratchet wheels whereby said levér may be
actuated without causing rotation of said
driving wheel.

22. In a calculating machine, the combi-

nation with indicating mechanism, of a driv-

ing wheel for actuating said mechanism, a

forward and reverse ratchet wheel for said
driving wheel, a pawl for each ratchet wheel,
pawl arms extending from said pawls, means
tending to normally engage said pawls with
extending from said actuating lever  and

ivoted at their endsto the ends of said pawl

75

said ratchet wheels, an actuating lever, arms ..

evers, and an adjusting lever frame adapted.

in one position to disengage one of said pawls '3

from the associated ratchet whecl whereby

said driving wheel is-rotated in a forwara
direction” upon' actuation of said lever, an-
other position of said adjusting frame caus-
ing release of said first pawl an ] engagement

of the second pawl with its associated ratchet

wheel whereby said driving wheel is'rotated -

in a reverse direction updn actuation of said’

lever. .
23. In'a

img’ wheel for actuating said mechanism, &

forward and reverse ratchet wheel for said

driving wheel, a pawl for each ratchet wheel,
pawl arms exten

tending to normally engage said pawls with

said ratchet whéels, an actuating lever, arms .

extending from said actuating lever. and
pivoted at their ends to the ends of said
yawl levers, an adjusting lever frame adapted
1n one positivn to disengage one of said paw
from the associated, rate

said driving wheel is rotatéd in a forward

direction upon actuation of said lever, an-.

other position of said adjusting frame caus-
ing release of said first pawl an engagement’
of the second pawl with its associated ratchet
wheel whereby said driving wheel is rotated
in & reverse direction upon actuation of said
lever, and means at a third position of said

| adjusting frame for causing both awls to be

engaged with the rafchet whee wheéreby
said wheel and lever are locked against ac-
tuation. - * ) :

24. In a caleulating machine, the combi-

: calculating machine; the combi-
nation with indicating mechanism, of a driv-.

ing from said pawls, means

10t wheel whereby
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nation with indicating mechanism, of a driv- -

ing wheel for actuating said ‘mechanism, &
forward and reverse ratchet wheel for said
driving wheel, & ggwl for each ratchet wheel,
pawl arms extending from said pawls, means
tending to normally engage said awls with
said ratchet wheels, an actuating lever, arms
extending from said actuating lever and
pivoted at_their -ends to the ends of said

awl levers, an adjusting lever frame adapted
in one position to disengage one of said pawls
from the associated ratchet wheel whereby
said driving wheel is rotated in a forward
direction upon wctustion of said lever, an-
other position of said adjusting frame causing
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release of said first pawl and engagement of
the second pawl with its associated ratchet
wheel whereby said driving wheel is rotated
in a réverse direction upon actuation of said
lever; and an additional adjusting\frame for
disengaging one of said pawfs from itsratchet
wheel upon disengagement of the other pawl
by suid first lever w_gf)vereby said lever may be

" actuated without ceusing rotation of said
io '

driving wheel. _

- 25, In a calculating machine, the combi-
nation with indicating mechanism, of a driv-
ing wheel for-actuating said mechanism, a
forwird andd reverse ratchet wheel for said

driving wheely 8’ gawl for each ratchet wheel, -

ing from said pawls, means
tending to normally engage said pawls with
said ratchet wheels, sn actuating Ezver, arms
extending from said actuating:lever and piv-

pawl arms.exten

oted at their ends to.the ends of said pawl

levers, an adjusting frame adapted in one

" position to disengage one of said pawls from

2

30

-the associated ratchet wheel whereby said |

driving wheel is rotated in a forward dirvec-

tion upon actuation of said lever, another
- I)ositi(m of said adjusting

_ frame causing re-

ease of said-first pawl and engagement of the
second pawl with its associated ratehet wheel
wheréby said driving wheel is rotated in a
reverse direction upon actuation of saidlever,

means at a third [)ositiou -of said adjusting.
frame for causing

oth pawls to be engage

- with the ratchet wheels whereby said wheel
- and lever are locked against actuation, and

35

anadditional adjusting frame for disengaging

ointe of said pawls from its ratcheg wheel upon

- disengagement of the other pawl by said first
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lever leereby said lever may be actuated
without causing rotation of said. driving
wheel. . S
26. In a calculating machine, the combi-
nation with an indicating mechanism, of a
driving wheel Tor actuating. said indicating
mechanism, cluteh meelianisin for sajd-driv-
ing wheel, an actuating shaft, lé¥er inechan-
ism connecting said sTmf_t'\.\'ith‘»'said"élutch
mechanisin, an actuating atni extending from
sald actuating shaft, o cam arm for engaging
said actuating arm, s a key connected with
said camn arm, -actuation of said key causing
said cam arm to engage the lever arm where-
by said actuating shaft is rotated and said
cﬁ:whing migchanism actuated to cause rota-
tionof saididiiving wheel.. o .
© 27, Ina calculating macliiie, the cbmbi-
nation with indicating niechanism, of a driv-
ing wheel for actuating said indieating mech-
anism, cluteh mechanisim for said driving
wheel; an actuating shaft, lever mechanism
conneeting said shaft with said cluteh niech-
anism,.an actuating arm extending from said
acluating shaft, & cani arm for engaging said

actuating arm, a key connected with said camn

arm, actuation of said key causing said cam

arm to engage the lever arm wherehy said |

18

actuating shaft is rotated and said clutehin

mechanism actuated to cause rotation of sai
driving wheel, and means associated with
said clutch mechanism for reversing the rota-
tion of said driving wheel.

28. In a calculating machine, the combi-
nation with indicating mechanism, of & driv-
ing wheel for actuating said indicatirig mech-
ansm, clutch mechanism for said driving
wheel, an actuating shaft, lever mechanism
connecting said shaft with said clutch méch-
anism, an actuating arm extending from said
actuating shaft, a cam arm for engaging said

| actudting arm, & Key connected with said
‘cam arm, actuation of said key causing said

cam arm to engage the lever armn whereby
said . actuating shaft is rotated and said
clutching mechanism actuated to cause rota-
tion of said driving wheel, means asgociated
with said clutch mechanism for reversing
the rotation of said driving ‘wheel,’ aﬂa

70
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mesans for locking said clutch mechanism to™~

prevent aciuation of said driving wheel and
said actuating mechanism. R

29.. In a calculating machine, the combi-
nation with indicating mechanism, of a driv-
ing wheel for sctuating said indicating mech-
anism, clutch mechenism for said driving
wheel, an actuating shaft, lever mechanism
connecting said shaft with said clutch mech-
anism, an actuating arm extending from said
actuating skuft, & cam arm for engaging said
actuating arm, a key connected . with said

cam arm, actuation of said key causing said

cam arm to engage the lever arm wherehy
said actuating shaft is rotated and said
clutch mechanism actuated to cause rota-
tion of said.driving wheel, means for locking
said clutch ‘mechanism to prevent actuation
of said driving wheel and said actuation
mechanism, and means for releasing said
clutch fmechanism from said driving wheel
whereby said actuating shaft may be rotated

by sdid cam arm'without causing rotation of
said driving wheel. - . %

30, In a calculating machine, the combi-
nation with indicating mechanism, of a driv-
ing wheel for actuating said indicating mech-
amsm, clutch mechanismi for said driving
wheel, an actuating shaft, lever mechanism
connecting said shaft with said clutch mech-
anism, an actuating arm extending from said

90
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actuating shaft -g cam arm for engaging said

actuating arm, .a key connected with ‘said
cam arm to engage the lever arm whereby
said actuating shaft is rotated and said
clutching mechanism actuated to cause rota-
tion of said driving wheel, - means associated
with said eluteh mechanism for reversing the
rotation of said driving wheel, and means for
locying said cluteh mechanism to prevent
actuation of said driving wheel and said ac-
tunting mechanigm, means for releasing said
clutch mechanistn from ssid driving wheel
whereby said actuating shaft may be rotated
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by said cam arm without causing rotation of
said driving wheel.

31. In a calculating machine, the combi-
nation with indicating mechanisip, of a driv-

' ing wheel for actuating said i ndicating mech-

‘amism, clutch mechanism for ‘said driving
wheel, an actuating shaft, lever mechanism
connecting said shaft with said clutch mech-
anism, cam arms secured to said actuating
shaft, and actuating levers having cam sur-
faces for engaging said cam arms to cause
rotation of sald actuating shaft, said cam

- arms being angularly displaced on said actu-

ating shaft whereby equal actuations of said
actuating arms will cause the rotation of said
actuating shaft to correspond to the angular

displacement of the actuated cam arm, said

driving whieel being rotated a distance cor-
responding to the angle of rotation of said ac-
tuating shaft.

32.
nation with indicating mechanism, of a driv-
ing wheel for actuating said mechanism,
clutch mechanism associated with said driv-
ing wheel, an actuating shaft, lever mechan-
ism connecting said shaft with said clutch
mechanism, cam arms secured to said.shaft

and extending therefrom, and an actuating-

lever for each cam arm having a cam surface
for engaging the end of the cam arm, the ad-
justment of said cam arms and actuating le-
vers being such that equal actuations of said

actuating arms will cause different: angular :

rotations of the cam arms whereby said

driving wheel is given a different angular dis-

lacement upon actuation of each of the dif-
erent cam arms. S Co
33. In a caleylating machine, the combi-

nation with indicating mechanisin, of a driv-

40

ing wheel for actuating said indicating mech-
anism, clutch mechanism for said -driving
wheel, an actuating shaft, lever mechanism
connecting said shaft with said clutch mech-

-"anism, rotation of said shaft causing actua-

45

tion of said clutch mechunism to rotate said

. driving wheel, angululy displaced cam arms

50

55

60

secured to and ¢xtending from seid actuating
shaft, and similar aclusting arns pivoted
to & shaft and having cam surfaces for en-
gaging said cam arms, rotation of an actuat-
g arm causihg rotation of the engaged eam
arm corresponding to the angular displace-
ment of said cam arm, the corresponding
rotation of the driving shalt causing said
clutching mechanism to move said driving
wheel a corresponding angular distunce.

3. Ina ca{culuting machine, the combi-
nation with indicating mechanisin, of a'driv-
ing wheel for.actuating said indicating mech-
amism;  clutch ‘mechanism for said driving
wheel, an actuating shaft, lever mechanism
connecting said shaft with said clutch mech-
anism, rotation of said shaft causing actua-
tion of said chitch mechanism to rotate said

s driving wheel, & camy arm secured fo and ex-

n a calculating machine, the combi-
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tending from said actuating shaft, an actuat
ing arm having & cam surface for ergzaging
said cam arm to cause rotation of said actu-
ating shaft and a corresponding rotation of
said driving wheel, means tending to return

said actuating arm to its mormal position
upon actuation thereof, and detent means .

for preventing return of said actuating arm

until said arm has been rotated a fixed dis- . |

tance.

35. In a calculating machine, the combi--

75

nation with iridicating mechanism, of & driv- -

ing wheel for actuating said indicating mech-"

anism, clutch mechenism -for said driving -

-wheel, an actuating shaft, lever mecharism

connecting said shaft with said mechanism,

80

rotation of said shaft causing actuation of -~

said clutch mechanism to rotate said driving
wheel, a cam arm secured to and extending
from said actuating shaft, an actuating arm’

having a cam surface for engaging said cam
arm to cause rotation of said actuating shaft
and u corresponding rotation of said driving.

wheel, means tending. to return said actuat-

ing arm to its normal position upon ‘actua-
' tion -thereof, and pawl and ratchet mechan-

ism for preventing the return of said arm un-
til said arm has been rotated e fixed distance.

~ 36. In a calculating machine; the combi-: .. .
-nationwith indicating mechanism; of a driv-

85

95

ing wheel for actuating said indicating mech- -
amism, clutch mechanism for said driving -

wheel, ‘an actuating shaft, lever mechanism

connecting said shaft with said clutch mech- -

“anism, Totation of said shaft causing actua-

100

tion of said elutch mechanism to rotate said -

driving wheel, & cam arm secured to.and ex--
_tending from said actuating shaft, an actuat- . -

ing arm having a cém surface for engaging -

said cam arm to cause rotation of said actu-
ating shaft and correspondi
said driving wheel, means tending to return
said actuating arm to its normal -position
upon actuation thereof, teeth on said actuat-
ing arm, and & detent for engaging said teeth
upon forward rotation of said actuating arm
and for preventing return of said arm until
said arm has been moved forwardly suffi-

rotation of-

105

110

ciently to allow escape of said detent from

said teeth.

37. In a calculating machine, the comoi-
nation with indicating means, of & driving
wheel for actuating said indicating means,
cluteh mechanism associated with'said wheel,
an nctuating shaft, lever mechauism con-
necting said shaft with said clutch mechau-
ism, rotation of said shaft causing Totation of

115

120

said driving wheel, angularly displaced cam .

arms securcd to and extending from said
shaft, an actuating lever for each cam armn
having a-cam surface: for cngaging said cam

arm, said levers bemisimilar and pivoted in
a straight line to a shaft, means upon rota-

tion df said actuating arms in a forward di-
rection. tending to return said arms, and de-

125

130
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tent mechanism for preventing return of said
arms until said arins aré fotated a fixed dis-
tance, said distance, being equal for all said
arms, actuation of said cam armsg by said ac-
tuating arms causing a rotation of said driv-
ing wheel corresponding to the angular dis-
placement of the actuated cam arn.

38. In a calculating machine, the combi-
nation with indicating means, of a driving
wheel for actuating said indicating nieans,
cluteh mechanism associated with said drive
ing wheel, an actuating shaft, lever mechan-
ism _connecting said shaft with said eluteh
mechanism, rotation of said shaft causing ro-
tation of said driving wheel, angularly dis-
placed cam arms sccured to and extending
from said shaft, an actuuting -lever for each
cam arm having a cam surface for engaging
said cam arm, said levers being similar and
pivoted in a straicht line to a shaft, teeth on
suld actuating arm, and detents for said
teeth adapted to allow forward rotation of
said actuating arms but to prevent return of
said arms until said arms have been rotated
forwardly a fixed distance. , .

39. In a calculating machine, the combi-
nation with longitudinally traveling calcu-
lating mechanism, of o stationary dfiving
wheel for actuating said mechanism, cluteh
mechanism for said driving wheel,, lever

‘mechanism connected with said cluteh mech-

anism, means for adjusting said clutch mech-
anism to cause either forward or reverse ro-
tation of said driving whael upon actuation
of said lever mechanisin, menns for locking
said clutch mechanism Lo prevent actustjon
of said driving wheel and saill lever mechan-
ism, and means for releasing said cluweh

mechanism to allow actuation of said lever:

mechanisni without eausing rotation of snjl
driving wheel.

40. In a calculating machine, the combi-
nation with indicating imechanism, of & driv-
ing wheel for actuating said mechanisu,
clutch mechanism for sajd driving wheel, an
actuating shalt, lever mechanism comeeting
said shaft with said cluteh mechanizm, e
arms extending from said actuating shaft,
actuating arms having cam surfaces for en.
gaging said ¢am arms to cause rotation of
sald actuating shaft, spring means for nor-
mally maintaining said cam aris in position
to be actuated by said actuating arms, and
wicans for locking said actuating shaft in a
position” to cause the cam arms thereon 1o
prevent actuation of the actuating levers.

41. In a calculating muchine, - the combi-
nation with indicating mechanism, of u driv-
ing wheel for actuating said mechanisin,
cluteh mechanisu for said driving wheel, an
actuating shaft, lever niechanism counecting
said shaft wit suid clutel wechanisny, cam
arins extending from said nctuating shaft,
actuating arms having cam surfaces for en-

15

sald actuating shaft, spring means for nor-
mally maintaining said cam arms in position
to be actuated by said actuating arms, means
for locking said actuating shaft in a position
-to cause the can.arms thereon to prevent
actuation of the actuating levers, and means
for releasing the clutch mechanism whereby
said acluating arms may en, age the cam
arms to cause -actuation of sald shaft inde-
pendently of the driving wheel.-

42. In a calculating attachment for type-
writing machines or the like, the combina-
tion with a frame adapted to travel with the
carriage. of the machine, totalizers mounted
on said frame, gears for said totalizers, a sta-
tionary driving gear wheel for actuating said
gear wheels as they pass thereby, actuating
uieans for said driving wheel, means for caus-
ing either forward or reverse rotation of said
driving wheel upon actuation of said actuat-
ing mechanism, means for locking said actu-
ating mechanism- to prevent rotation of said
driving wheel, and means for allowing actua-
Alon of said actuating mechanism independ-
ently of sald driving wheel. = T

75

80

85 .

90

43..In a calculating device for attachment

to typewriting machines or the like, the com-
bination with a frame adapted to travel with
the escapement carriage of the machine, &
totalizer mounted on said frame, a driving
wheel having gear teeth for engaging the
teeth of the totalizer gears upon travel of the
carriage, actuating mechanism connected

with said driving wheel and with the number.-

keys of the machine, means upon actuation

95

100

of the number keys for causing the rotation .

of the driving wheel to produée a rotation of
the totalizer corresponding to the number
of the key actuated, means for locking said
actuating mechanism to prevent rotation of
sald driving wheel, and means for releasing
said netuating mechanism whereby said keys
and actuating mechanism may be actuated
mdependently of said driving wheel. -

44. In a calculating device for attachment

105

to typewriting machines or the like, the com- .

bination with a frame adapted to travel with
the escapement carriage of the’ machine,
it totalizer on said frame, a driving wheel
having tceth for engaging the teeth of the
totalizer gears as the frame is moved with
the carriage, actuating méchanism_connect-
ed with the driving wheel and the number
keys of the, machine, \means for “locking
said actuating mechanism to prevent actua-

115

120

tion of said Keys. and of said driving wheel, -

and means f¢- releas’ng said actuating mech-
anism from suid keys whereby said keys may
be actuated independently of said driving
wheel. : . : '
45. In a calculating device for attachment
to typewriting machines or the like, the com-
bination with a traveling frame having sepa-
rable engagement with '

128

_ the escepement car- .
gaging said cam arms 10 cause rotation of | riage of the machine, totalizers mounted.on . ;




1e

said frame having goar wheels, a stationary

- driving gear wheel having teeth for engaging
said totalizer gears upon passage “thereby,

» - clutch mechanism for said driving wheel,
$ mechanism connecting said clutch mechan-
“-ism with the number keys of the machine,
Aneans upon actuation ‘of any number key
for causing rotation of the corresponding to-
talizer gear to indicate the number of the ac-
10.tuated key, means for causing forward or
* ' reverse rotation of said driving wheel, maans
-for locking said keys against actuation, and
smeans for releasing said keys from said driv-

-ing mechanism. . Pt RIS
46. In a calculating machine, the combi-
nation with indicating mechanism, of a driv-
ing wheel for actuating said indicating mech-
anism, an actuating shaft, actuating arms
_extending from said actuating shaft, mech-
20 anism intervening between said driving
" wheel and said actuating shaft, and adapted
_upon rotation cf said shaft to cause rotation
-_'0} said ‘driving wheel and said indicating
mechanism, keys, levers connected with
26 said keys adapted upon actuation of said

15

-rotation of said actuating shaft, and means

associated with said mechanism for locking
_ said actuating arms out of range of ‘said le-
30 vers whereby said keys may be actuated in-

depe. _ently of said shaft and said driving

{wheel mechanism. - '

“ 47. In a calculating machine, the combi-

nation with indicating mechanism, of a driv-
85 igg wheel for actyating said in(ﬁcat.ing mecli-
~ anism
- .extending: from said actuating shaft, mech-

- _ anism’ .intervening betwcen said - driving
" 'wheel and said actuating shaft, and adapted’

10 "upon rotation of said shaft to cause rotation
of said driving wheel and said indicati
mechanism,* keys, levers connected wirb‘lfgl
said keys adapted upon actuation of said

. keys to engage the actuating.arms to cause

45 _rotation of said actuating shaft, and means

“for locking said actuating arms in the path
of said levers whereby actuation of said keys
is prevented. , .

7 48. In a calculating machine, the combi-

&0. nation with indicating mechanism, of a driv-

* = ing wheel for actuating said indicaling mech-

‘aillsm, an actuating shafi, actuating arns

extending from said actuating shaft, mech-
anism  intervening  between  suid  driving

55 wheel and said actuating shaft, and adapted

upon rotation of seid shafl to ciuse rotaiion
~of said driving wheel and said indicating
mechanisiy, keys, levers connected with said

- keys adapled upon actuation of said keys to
60 engage the actuating arms to cause rotation
of sald actuating shuft, means associated
with said mechanisin for locking said actu-
ating arws out of range of said levers where-

- by:said keys may be nctuated independently

5 of said shaft and said driving wh'ce& mechan-

keys to-enguge the actuating arms to cause-

an actuating shaft, ‘actuating arms
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ism, and means for locking said actuating

arms in the path of said levers whereby actu-

ation of said keys is prevented.

49. In acaleulating machine, (he combina-
tion with indicating-mechanism, of a driving
wheel for actuating said indicating mechan-
ism, clutch. mechanism for said driving
wheel, an actuating shaft, lever mechanism
connecting said shaft with said clutch mech-
anism, cam arms secured to said actuating

- shaft, keys for said machine, actuating le-
vers connected with said keys and adapted

upon actuation to engage said cam arms to
cause rotation of said actuting shaft, means
for adjusting said clutchi mechanism to
cause either forward or reverse rotation of
said driving wheel upon actuation of said
keys, and means for sctuating said clutch
mechanism to allow actuation-of said keys
independently of said cam. arms, said clutch
meéchanism and said driving wheel. :

50. In a calculating machine, the combi-
nation with indicating mechanism, of a driv-
ing wheel for actuating said indicating mech-
anism, cluteh mechanism for said driving
wheel, an actuiting shaft, lever mechanism

connecting said shaft with said clutch mech- .

anism, cam arnis secured to said .actuating
shaft, keys for said nwchine, actiating le-
vers connected with-said keys and adapted
upon actuation to engage said cam arms to
cause rotation of said actuating shaft, means
for adjusting "said clutch mechanism to
cause either forward or reverse rotation of
said driving wheel upon actuation of said
keys_, and means. for causing actuation of
sald clutch " mechanism :whereby said keys
are.prevented froin being actuated. -
- 51..In & calculating machine, the combi-
nation with indicating mechanism, of a driv-
ing wheel for actuating said mechanism,
ratchet  wheels for said!g'iving ‘wheel, pawls

for said ratchet wheels, pawl arms extending

from said pawls, means tending normally to
engage suid paw]s with the ratchet wheels,
an actuating shaft, arms extending from
said wctuating -shaft and pivoted at their
elids tqrthe ends of said pawl levers, cam
arms extending from said shaft, keys for
said machine, actuating levers connected
with said keys and adapted upon actuation

-of said keys to engage said cam arins to cause

rotation of said shaft whereby said ratehel
mechanisin is actuated to cause rotation of
snid driving wheel, and an adjusting frame
for engaging said ratchet mechanism, actu-
ation of sald adjusting frame causing said
shaft to be rotated and locked in position so
that the cam arms thereon are removed
from the path of the actuating levers where-
by said keys may be actuated independently
of suid cam arms and the mechanism con-
nected therewith, '

52. In a caleulating machine, the combi-
nation with indicating mechansim, of a driv-
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_ing wheel for actuating said indicating mech-
- anism;’ krys. for said machine, clutch mech-
anism for said driving wheel, bell crank lever
mechanism fntervening between said clutch
5 mechanism and said keys, actuation of said
kéys causing actuation uf said bell crank le-
ver mechanism and said clutch mechanism
to cause rotation ‘of said driving wheel,
means for adjusting said clutcly mechanism

-+ 10 to causé.cither forward or réverse rotation of |

the driving wheel upon actuation of said

keys, and means for removing said bell crank

‘lever mechanism from connection with said
_ ‘keys-whereby said keys may be independ-
. * 15 -ently actuated. -

- 53.. Ina calcvléting machine, the combi-

* 4 » nation with indicating mechanism, of a driv-
-+, *ing wheel for actuating said indicating mech-

- anism, keys-for said machine, clutch mech-.

20 anism for said driving wheel, bell erank lover
*-~mechanism itervening between said clutch
- mechanism and said keys, actuation of said
- keys causing actuation of said bell :crank le-
.- . ver mechanism and said clutch mechanisn
‘25 to causerotation of said driving wheel, means
+ -+ for adjusting said clutch mechanism to cause
_either forward or reverse rotation of the driv-
- ing ‘wheel upon actuation of $aid keys, and

- means for locking said bell crank lever mech-.
‘80 anism' in :position to, prevent actuation “of

. Said keys. . ; . . . SR
wet 54, In"a calculating machine, the ‘combi-
"~ nation with indicating mechanism, ‘of a driv-

35 anism, keys for said machine, clutch mechan-

“-" ism for said’ driving wheel, bell crank lever
... mechanism intervening between said clutch
-~-"'mechanism and said keys, actuation of said

-+ +keys causing actuation of said bell crank le-
40 ver mechanism and'said cluteh mechanism

" * to cause rotation of said driving wheel, means

~for adjusting said clutch mechanism to cause

+" - either forward or reverse rotation of the -driv-
ing wheel upon actuation of said keys, nieans
45 forremoving said bell erank lever mechanism
-from coanection with said keys whereby said
keys may be independently actuated, and
means for locking said bell crank lever mech-
" .- anism in‘position to prevont actuation of said
" 50 keys. L o
55. The ‘combination with’ indicating
mechanism, of a driving wheel connected
‘therewith, actuating mechanism adapted for
association with said driving wheel to cause
- g5 either forward or reverse rotation thereof,
"+ - and means for rigidly locking (
“ mechanism to said driving wiyel to prevent
" 77 actuation of said actuating mechanism to ro-
‘tate said driving wheel. . - -
© 60 #. 56. In_a calculatig machine, the combi-
- nation with indicating mechanism, of a driv-
" ing wheel for actuating” said mechanism,
. keys for said machine, adjusting means for
causing either forward or roverse rotation of

by:the machine, a
Jating mechanist

"+ ing wheel for actuating said indicating mech-|'

said actuating.

17

said driving wheel upon actuation of said
keys, .and ’
wheel t6 prevent actuation of satd keys.

57. In a calculating niachine, the combi-
nation with indi¢ating mechanism; of & driv-
ing wheel fo uating - said ° mechanism,
keys for said, justing me
sald driving whi

for, dusing either forward
of reverse:rotation: thiereof upon actuation
of said keys, means for locking said driving
wheel to prevent actuation of said keys, and
means for allowing actuation of said. keysin-
dependently -of: the driving:

ism. .- : A

maching having'an esc
sisting of a bady part and

means for locking' said driving

Bl th "@j.ty_]z(‘smtlng:_ -
emenf carriage con--

(;:rl

=70
djusting means for -~

75

Lieel. anechan--. .

80

atively niov- ™

able: part, of calculating’ mechanism, and a -

bar connecting: with'said sCaleulating ‘mech-

anism and with said.bod

th f the-
whereby upon. trav

pirt 6

1 be car

o7
sisting of bgg
able part, of cal

escapemént carri
the movable part:¢
tuated without causing diséo;
calculatingimech [

nmachine having an’escap nient ca; -
sisting of a body part and a relatively mov-

arriage con-~

g: mechanism sup-
an arm seéured at

able’ part; E
ported from'the msachiri ‘
its rear end to the hody ‘par of the carriage
and hgving suitable engageriient:at its front
end with'the calculating mechanism.

61. The .combination with-a typewriting -

machine having sn escapement carriage con-
sisting of a rear body part and a front part
adapted. to be swung with relation to the
body part, -of realculating’ mechanism sup-

‘ported fromthe, machine, a connecting arm -

secured at its rear end to the body part of the
carringe and at its front end having connec-
tion: with - the" calculating . mechanism, said
movable part of the carriage being adapted
for actuation without ‘causing disconnection
of the calculating mechansim. .

62. In a calculating machine, a totalizer
capable of ad(lition‘and\subt'ractibri; a set of
numeral keys, éach of which is adapted to
operate the. same both additively and ‘subs
tractively said totalizer, having "means for

reventing the subtraction“of a larger num-
ver from a smaller die. " ; N

.63. Ina (zgml_(_:ulatil_lglumu(':-,l'iiﬁé','5. tk.')t:alizer‘

having figurelieels for representing the vari-

ous (lecimal denominations, o set of numeral”

keys, each of which is a('lapt-e'(_l_t,oopem};e the

i

. carrlage - -
said’ carriage’ said

100

110 °
115
120.
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- nominations, means in connection with each
. preventing means ‘being put in operation

15"
‘totalizer having a series of figure wheels there-

20

25

. 30

. 35
' “traction, locking members one for: each -of
- said figure wheels normally tending to arrest

40

. 45

. having a-series offigure wheels therein to rep-
" resent the various decimal denominations,
* said figure wheels being capable of rotating

40

same Dboth

"wards for addition and backwards for sub-

"said figure whéels at the zero;ipoint when ro-

" all the ﬁﬁgre wheels to the left are at zero

- tion of a larger number from a smaller one,

additively and subtractively
and means for preventing the rotation of the
highest figure wheel subtractively beyond
7€T0..

64. Th a cnlculatihg machine, a tc;taliz'elj»
capablelgb eddition and subtraction, said to-
‘talizer Maving a series of figure wheels ar-

ranged to represent the: various decimal de-

subtractive ro-

figure wheel for preventinﬁ e e
o 3r0, 88

tation of said figure wheel

whenever all the higher figure wheels are at
zero. - L s o
65. In a calculating machine, a reversible

in to-represent the various decimal denomi-
nations, said figure wheels being rotated for-.

traction, a set of numeral keys, each of which
is adapted to operate.the same.both addis
tively and subtractively, a locking imember
for the highest figure wheel, said locking mem-
ber tending to prevent the ne;iat_ive rotation’
of said figure wheel heyond £

whereby .no: figure -wheel ‘may be:rota
negativeljn.befrond zero when all the:

wheels to the left are at zero, the mechanis
thus preventing subtraction of a
ber from a smaller one:. - . :

larger num-
. .66, In & calculating machire, a totalizer

figure wheels ‘being capable of rotating for-
wards for.addition and backwards for sub-:

tating negatively, each of said locking meni-
bers %emg held retracted by the next locking
member to the left when the latter is in re-
tracted ‘position, - whereby no figure ‘wheel
may be rotated negatively beyond zero when

but any figure wheel may be rotated nega-
tively 'ge yond zero whenever any of the ﬁg-'
ure wheels to the left exhibits a valuable fig-
ure, the mechanism thus preventing subtrac-.

67. In a calculating machine, & totalizer

forwards for addition and backwards for sub-
traction, locking incans adapted for engage-
ment with each of said figure wheels, said
locking means when in engageivent with any
of saifi figure wheels preventing the back-
ward or subtraclive rotation: of said figure
wheel beyond zero, and said locking means
being automatic to come into engagement
with said - figure wheel whenever all the
higher figure wheels are at zero.

oneéach of .said figure w.
ing Biumally ¢

e zero pm':’l(:i sai
figure'| -

‘removing ‘said

68. In a calculating machine, a totalizer

683,717

having a series of figure wheels therein to

65.

represent the various decimal denominations, .

sald figure whéels being capable of rotating
forwards for additionlgtgld bgckwards for sub-
traction, locking means adapted for engage-
lmen_t ‘with each of said figure wheels, said
oc

of said wheels preventing the backward or

subtractive.rotation of said figure wheel be- -

ond zero, and mechanism for keeping said
ocking means out of engagement with said
ﬁ%\re. wheels ~whenever the highest figure
wheel is-not exactly at zero. " - '

69. In a calculating machine, a ﬁoﬁalizer

having a series of figure wheels therein to rep-
Tesent: the various decimal denominations,
said figure wheels being capable of rotating

means when in engagement with any

70

75

80.

forwards for addition and backwards forsub- -

traction, locking means adapted for engage-
ment, with each of said fi J%ﬁ,’wheels, a cam
eels, said locking

~gm normally: keepi

Tepresent ‘the ‘various:

n, independent. locking ‘means

to engage sai _
}lolgengage ‘}wv:};) xnv:t.h!:::'zsa:id 100 in
means: when' 'in" ﬁﬁﬁ‘gﬁmept 'with <a figure
wheel preventing the ackward ‘or subtrac-

tive rotation thereof beyond zero, mesns for
id locking means_ from engage-
ment -with' said -1 !
means being operated by the next higher fig-
ure wheel: =7 W

- 71. In & calculating machine, a totalizer
baving a series of figure wheels therein to
represent the various decimal denomina-
tions, said figure wheels being capable of ro-

) engage said fig-
) ng&ﬁ,k fig-

hine, ¢ alizer
figure 'wheels therein to .

d figure. wh lébmml“v'd%?omfina{'
tions, said figure wheels being capable of ro- « -
, ’ tating"fo;'w;r_ds"'foxl'_"@dditiollﬁgandpbackwards
having a series of figure wheels therein to | ) ’ ‘
represent the. various denominations, said.f 'wheels.normslly tend- -
ire, wheels and adapted

figure “wheel, said.-moving -

85

95

‘100

11v

tating forwards for addition and backwards -

for subtraction;“a cam fastened to each of
said figure wheels, & pawl for each of ‘said
cams, each pawl tending normally to engage
its cam to prevent the|backwards or sm\:
tractive rotation of said figure wheel beyond

1.0

zero, and means operated by the next higher

figure wheel for removing said pawl from

said cam to permit the subtractive rotation

of said figure wheel beyond zevo.
72. In a calculating machine; a totalizer

having a.series of figure wheels therein to-
represent the various decimal denominations "
-said figure wheels being capable of rotating

forwards for addition and backwards for
subtraction; a cam conhected to each of said

120

125

| figure wheels, a pawl for each of said cams; " -
each pawl tending normally. to engage itg
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cam to prevent the backwards or subtractive | In witness whereof, T hereunto subscribe,
rotation of said figure wheel beyond zero, an | my name this 22nd day of October A. D.,
exténsion on each of said pawls, said exten- | 1904. '

sion a,buttin% against the next higher- pawl JOHN C. WAHL. |
5 whereby the lower pawl is retracted from its | Witnesses:
figure wheel whenever the next higher pawl | CrarLEs J. ScrmipT,

is In retracted position. - JoHN StamR,

~




