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To all:whom it may concern:
Be it known thdt I, JEssE
citizen of the United States, residin%

troit, in the county of Wayne and State of

Michigan, have invented certain new and

useful Improvements in Adding-Machines, of

which the following is a description, refer-
ence being had to the accompanying draw-

ings, forming a part of this speciiication. .
| Y invention relates to what are com-
monly known as adding machines, and meore
le of not only addinﬁ or accumulating,

isting, & serles of

items -or -amounts, and

 thereof, such as the well-known Burroughs

20
- Wilhham S.

plication of Alvan Macauley on June 12,

adding and listing machine, constructed un-

der and in substantial accordance with Let-
ters Patent of the United States Nos. 504,963 |

and 505,078, issued upon the applications of
__ Burroughs on September 12,
1893, and No. 823,4M, issued upon the ap-

1906. - .
The Burroughs machine, constructed un-

" der and in accordance with the above men-

30

tioned patents, and other similar machines
now upon the market, -are capahle of and
regularly employed for listing and accumu-
lating individual items or amounts in verti-
cal columns, and printing totals or subtotals

~ thereof when desired. In the taking of

- 35

totals the accumulating wheels are returne

to and left in initisl or zero position, thereby
‘““clearing’”’ the machine; while in taking
subtotals the accumulating wheels are left in

" the positions to which they have been ad-

- 40

46

vanced in accumulating the amount of the

subtotal, and the latter is included in the

next subtotal or total that may be taken, so

that if a series of subtotals be taken in sue-
cession, before taking a final or grand totsl,
each subtotal will include the amount of all

- preceding subtotals, as will also the final or |

orand total. - | |
One of the objects of my invention 13 fo

acLuip machines of this elass with means

whereby a series of successive separate totals

may be taken, so that each total will repre- ;

sent merely the sum of the particular series
of items of which it constitutes a footing, and

by means of which at the end of operations a

grand total of all of the items, or of all of the

‘saparate tetals, may be taken.. .

al Do~

ecinlly to that type thereof which are ca- |

&

]

|

}

L

- chine for the various sorts of work referred:

i.

!
1

B LN

same resuits. #

. | vide means in machines of this class whereby
G. VINCENT, & |

cross accumulating work may be done, and
the sum of a series of items in a horizontal
line be printed at the right hand end of the

line, and the aggregate sum or total of such 6o

line-totals be printed at the foot of the col-

umn of line-totals at the end of operations.
~ Another ohject of my invention 1s to equr

' machines of this class to list and independ-
ently accumulate two separate columns of

items or amounts, such as debit and credit

items, and print the totals of the respective

columns at the foots thereof. -
I have illustrated my invention as €m-

of printing & total | bodied in the well-known Burroughs ma-
chine, and I have provided novel and effi~

cient mechanism for equipping such a ma=

to. without interfering with its normal and

familiar operatiofy and use; but my mven-
' tion i3 not limited in its application or scope
 to the Burroughs machine, but may be em-

bodied in other machines of the same generial

1.elazs, for the same purposes and with thg

In the accompanying drawings, Figure 1 is
an elevation of the right side of a Burroughs

adding and listing machine, partly 1n section,

showing the application of my 1mprove-
ments to the regular machine; Fig. 2 1s an en-
Iarged detail elevation or poriton of the left-
hand side of the machine; Fig. 3 a front ele-

vation of a portion of the machine, partly m_

section; Fig. 4 a detail front elevation; F1g.-$

| & detail side elevation of some of the parts bf.
Fig. 4, being a view taken approximately on

the line 55 of Fig. 4; Fig. 6 a detail view of
somse of the parts shown in Ifig. 5 and under a

diferent adjustment; Kig. 7 a view corre-

| sponding to Fig. 6 with the parts in another
acdjustment; Fig. 8 a detail plan view of the

locking device for the controlling keys; Fig. 9
a perspective view of one of the sets of accu-

i
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mulating wheels,-and Figs. 10 and 11 similar-

views of separate parts thereof; Figs. 12, 13,
i4 and 15 examples of some of the listing or
printing operations of a machine equipped
with. mf' unprovement; and F-i‘gs'. 16 and 17
views illustrating means for placing the ae-
cumulating mechanism under the automatic

control of the paper carriage for double col-

umn work.

to indicate corresponding parts in the several

55 Another purpose of my invention is to pre- | views.

The same letters of reference are ernployed
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“best shown 1n IFig. 3.

£2

Inasmuch as the construction and opera-
tion of the Burroughs adding and listing ma-
chine 1s well known, and is also illustrated

and desceribed in the patents to which I have

referred, and in various other patents and

pending applications, 1 will confine the pres- |

ent description, as far as can be conveniently
done, to those parts of the machine which are
concerned with my present improvements.

of keys 291 arranged i parallel rows from
front to rear, each row containing nine keys
representing the nine digits, and the several

rows representing the different denomina--

tions in value in regularly increasing order
from right to left. The keys 291 are ar-
ranged to operate or control a series of stop
wires 270, Figs. 1, 2 and 3, whose laterally
bent front ends are confined and adapted to
play backwardly and forwardly in slots

“curved plates 210 secured in fixed position in

the forward part of the machine. Thereisa
pair of these plates 210 for each row of keys
291 and their corresponding stop wires 270,
and the laterally bent front ends of said wires
extend across both plates of the pair and it
and play in the coincident slots therein, as
The front ends of the
wires 270 constitute stops for limiting the
downward movement of the sectors or rack
lates 610 by which the adding or accumu-
}ating wheels of the machine are actuated,
there being one of said racks located between
each pair of plates 210 and &dﬂ.{;ted to play
up and down between them. Kach of said
racks is provided at its upper end with a for-
wardly projecting hook or shoulder 610%, and
whenever a key 291 1s depressed its corre-
sponding stop wire 270 is drawn rearward

~and its Jaterally bent front end thereby

brought into the path of downward travel of
the shoulder 6102 of the corresponding rack
610, with the result that at the subsequent

45 ?{)Wﬂwurd movement of the rack the latter

Db

60

vill be arrested by the stop wire at a point
correspﬂndin% to the value of the particular
key 291 by which such stop wire 1s operated.
There are eight of the stop wires 270 for each
row of nine éimys, the ninth or rearward key
in each row being unprovided with such .a

wire, as & fixed cross rod 205 of the machine

takes the place ard serves the purpose of a
ninth stop wire for all of the rows of keys.
~The ks 610 are releasably held in their
upper normal positions  by- the pivoted
latches or retainers 415,,Kigs. 1, 2 and 16,

each of which latches has a rearwardly ex-

tending arm or finger engaged by the up-

turned forward end of a sliding plate 214, |

there being one of these plates 214 beneath
ench row of keys 291. When any key in &

wardly and the fatch 415 at 1ts front end 1is

656 thereby disengaged from the corresponding

610 have not

| stop wires 270 which

910,740

rack 610, to permit the latter to subse-
quently descend.

The racks 610 are carried by the lower for-
- ward ends of levers 611, which latter are hung

about midway of their length upon the shaft
600 and extend rearwardly therefrom and
have their rear ends widened out into de-

- pending sectors which carry the movable
 type plates 618 adapted to cooperate with
As is well known, the Borroughs machine | the plp

is provided with a keyboard having a series

aten roller 1798 of the paper carriage.

‘The levers 611 are held in the normal posi-

tion shown, agalnst the stress of springs 685,
Fig. 1, tending to pull their forward ends
downward and elevate their rear ends, by a
lifting or restoring frame composed of. two
gide arms 613 fastened at their rear ends upon
thie rock shaft 600, at opposite sides of the
machine, Figs. 1, 2 and 5, and having their

lower forward ends connected by a cross bar-
617, Fig. 5, underlying the front ends of all of
the levers 611. At each operation of the ma-

chine this lifting or restoring frame is swung
downward, thereby removing the support
from the front ends of the levers 611 and per-
mitting their springs 685 to draw them down-
ward. As in the regular Burroughs ma-
chine, the racks 610 are mounted upon the
front ends of the levers 611 by slot-and-pin
connections, and connected to the levers by
springs- 680, for a purpose hereinafter re-
ferred to. - ' oo

The regulal operation of the Burroughs

machine, mn listing and accumulating items,

consists In depressing or setting the proper
keys 291, to represent the amount of the
item, and then pulling forward and releasing
the operating handle of the machine, 1f it be
a hand operated machime. The depression

of the keys 291 serves to unlatch the corre-

sponding rack 610 ana set the stop wires 270

‘in their paths of movement.  The forward
‘movement of the operating handle then
swings the trahgverse bar 617 of the restor-

ing frame downward, thereby removing the

support of the front ends of the levers 611
and permitting the springs 685 to pull them
downward and lift their rear ends.  Thefront -

ends of all of the leverg 611 will be thereby

given an initial downward movement of one

step at which point those levers whose racks

(no keys in the corresponding rows having
been depressed) will be arrested by the con-
tact of their studs or pins with the bottoms
of the slots in their racks, while the remsin-

ing levers will move on downward citrying

70

70
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2en released by their latches -

120

their racks with them, until arrested by the

ave been drawn into
the paths of the shoulders 610® of their racks

by the depression of the corresponding keys
oard of the machine. This oper-
, ation will elevate the rear ends of the lavers
row is depressed the plate 214 is forced rear- | 611 in such manner as to bring to the print-
1 ! n is | ing fine &t the froni of the piatén rouer 1758

in the ke

the proper type 618 to print thé amount of

v

| '_Q _f
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w0 secumulating or adding wheel pinions. as

030,749

the 1tem set up on the keyboard, after which
sald type 618 wili be driven against the platen
to eftect the printing, by means of the ham-
mers 715, 1n the manner fully expliined im
Patents Nos. 505,078 and 823,474 heretofere !
referred to. | ; -
In the regular Burroughs machine the ad-
ding racks 610 eodperate with & series of ad-
ding wheel pinions mounted im a sWInging -
frame across the lower forward part of the
machine, in position to be swung rearward
mnto mesh with the corresponding racks 610;
and forward out of mesh with the In the |
regular listing and aceumulating operstions
‘of the machine these pinions are swung for-
ward and held out of mesh with the raeks

-

- during the downward movement of the lat-

ter, and are then swung rearward and held in
mesh with the racks during the return up-
ward movement of the latter, with the remﬁt'
that the wheels are turned forward, in one
direction only, distances eorresponding to-
the values of the operated keys. Im the
taking of totals, the pinions are SWung rear-
5 ward and held in mesh with the racks durin
the downward movement of the Iatter, an
are thereby turned backward by the racks
until the pinions reach zero position, where
they are arrested by suitable stops provided
for the purpose. This backward movement
of the pinions and downward movement of
the racks serves to position the type 618 at
the rear of the machine to prinf the total
which has been accumulated upon the
pimons prior to their return to zero position.
If the total taken is to be.. grand total and
tie machine to be cleared, the pinions are
disengaged from the racks prior to the return
upward movement of the latter, and conse-
juently are left in initial or zero position at
i(;‘he end of the operation; while if the total
taken is to be a subtotal the pinions are left
in mesh with the racks during the return up-
ward movement. of the latter, and are there-
5 by turned forward again to the position to
which they had been advanced by the pre-
vious listing and accumulating operations of
the machine. . | - +
For the purpose of my present invention
I also employ & séries of pinions 916 mounted
upon a transverse shaft 907 extending across
the lower forward part of the machine and
carried in a swinging frame composed of two
s1de plates or arms 910" and 910® secured at
5 thewr lower ends upon the regular rock shaft
900 of the Burroughs machine, Figs. 1. 2, 3,
4, 5,6, 7,9, 10, 11 and 16; and these pin-
tons 916 are swung into and out of mesh
with the racks 610 1n substantially the same.
manner a1 in the regular Burroughs machine,

and by means similar to that emplca]ved in
sal machir~, ¢+ hereinafter more fully ex-
plamed. 1. the present instance, however,

thes¢ pinions 9186, instead of being simply

wheels.

speed and {wice as far.

8

1 the regular Burroughs machine, are what
I may term trapsmitting pinions, and are -
employed for the purpose -of transmitting
the movements of the adding racks 610 st
will o either one of two sets of adding
To this end and for this *Eurpﬂse
the arrangement more particularly shown in
Figs. 9, 10 and 11 is provided. As there
seen, each pinion 916 is embraced upon its

70

‘opposite sides by two number wheeis A® B* 75

which sve fast upon the inner sides of two
notched disks or wheels A B loosely mounted
upon the rod or shaft 907. - Each of the'disks
or wheels A B is provided upon its inner side
with an annular rack, that upon the wheel A 80
being shown at A? in Fig. 11, and both it
and the rack B? upon the wheel, B being
shown in Fig. 3.  These racks meshwith the
opposite sides of a beveled pinion 916¢,
ich 18 mounted upon a radial shaft or
pivot 916 jowrnaled in the transmitting
pinion 916. Under this construction and ar-
rangement of parts, as will be readily under-
stood, af the wheel A be held stationary and
the pinion 916 be turned on its axis, the 9o
wheel B will be turned in the same direction .
as the pinton 916, hut at twice the speed and

85

consequently twice as far: while if the wheel

B be held stationary and the pinion 016 be
turned, the wheel [X will be tarned in the
same direction ag the pinion but at twice the
By providing means
for holding either one of the wheels A or
B stationary, at will, while leaving the other
free to turn, I am enabled to transmit the
movement of the corresponding adding rack
610 through the pinion 916 to either the
wheel A or the wheel B, as desired. The
means which I have provided for this pur-
pose is shown in Figs. 1, 2, 3, 4, 5,6, 7 and 186,
As there shown, I provide a series of detents
or locking dogs 926® which are carried by
and form part of a rigid frame hung at its
rear end upon the shaft 900, and s second
series of detents or locking dogs 926% carried
by and forming part of a second rigid frame -
likewise hung at its rear end upon the shaft
900. The detents 926® are arranged to co-
OF_ara,te with the notehed disks or wheels A
of the respective pairs of adding wheels, and
the detents 926" are arranged to cooperate
with the opposite wheels B of the respective
pairs of wheels. Springs 980 connected st
their lower ends to the respective detent
frames and at their upper ends to fixed studs
upon the frame-work of the machine, Figs.
1,2, 3,6, 7and 16, tend to pull the forward
ends of the detent frames upward and to en-
gage both sets of detents, 926® and 926%,
with their respective sets of wheels A and B.
For the rurpose of controlling the engage-
ment of the detents with the wheels, and
maintaining one set of detents out of en-

85
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105

1190

115
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o

‘gagement with its wheels while the other set

of detents is engaged with its wheels, I pro- 130




10

15

20

| sgective detent -frames 926"

project through the keyboard of the machine,
at the opposite forward corners of the latter,
and are E’mvided with the key tops or but-
tons ' D!, and whose lower ends are pro-
vided with slots engaging studs upon the re-
and 926", as
shown in Figs. 1,2, 3, 6, 7 and 16. By de-
pressing either one of the keys C or D the
corresponding detent frame may be depressed
and its detents all disengaged from the
wheels A or B. For the purpose of maln-
taining either of the keys in depressed posi-
tion, after it has been moved thereto, 1 pro-
%ide the latch bar E which is best shown in

iz, 8,
midway of its length at Et! and extends trans-
versely across the machine and is pressed by
a spring K ifi a direction to cause 1ts Op-
posite ends to todperate with notches 1n the
rear and front sides, respectively

()

keys C and D, the notches in said keys being

shown in Figs. 2,
. is in the present instance provided with two |
' 916 with twenty teeth, so that « half revolu-
the bar E when the key is in “upper posi-
‘tion and the upp

25

30

35

40

50

59

&0

65

6 and 7. Each of the keys

notches, the lower one of which is engaged by

er one of which
by said bar when the key 18 depressed. Chps
or keepers E* K engaging the opposite ends
of the lateh bar K prevent its ends being
sprung upward by the upward pressure ex-

orted on the keys C and D by the Springs :

980 connected to the detent frames with
which the lower ends of said keys coOperate.
The size and shape of the notches in the two
keys are such that when either key is pressed
downward the lateh bar will be ghereby
oscillated sufficiently to release the opposite
key and
by the latter to be drawn upward by its
spring 980 and its detents engaged with the
corresponding wheels. -
As will be understood from the foregoing
description, if the key C be depressed and

latched in depressed position, the detents

096* will all be disengaged from the wheels

A. and the detents 926" t'e engaged with the |

wheels B. The wheels B will therefore be

locked from movement while the wheels A |
Under this ad-

will Le left free to rotate.
justment of the parts, if the machine 1s
operated in the ordinary way,
and list a series of items, such 1tems will all
he accumulated upon the wheels A and their
attnched number wheels A%

to view at the front of the machine.
other hand, if the controlliing key D ke de-
Fressed the detents 926"

gaged with the wheels A, and under this ad-
ustment of the parts the items

e nccumulated upon the wheels B and their
o ttached numkber wheels B?, and the accumu-
lation be exposed toview by the latter wheels.

where it will be seen that it is pivoted

ey

, of the two

18 engaged |

permit the detent frame controlled |

to accumulate |

_ and the latter
will expose the amount of such accumulation |

On the

will he disengaged
rom the wheels B and the d otents 926 be en-~ |

{isted will all

« or the purpose of

L

the front of the machine

which the numbers upon

' ing wheel pinions 916 are
teeth and the adding wheels
are provided with ten corresponding num-

in mesh with the racks during t.
| upwzu'd movement if merely & qubtotal 18 to

910 749

properly exposing to
view and separating the sceumnuiations upon
(he two sets of wheels A® and B?, I provide

sereen plate F, Fig. 2, haviny two sets of
@Qﬁnings, }t and F?, through the former of
the wheels A® are

exposed to view, and through the latter of
which the numbers upon the wheels B° are
exposed; and to provide for such separate
exposure of the numbers upon the two sets of
wheels 1 have arranged the wheels so {hat
when thev are in tnitial or zero yosition their
corresponding numbers are ﬁil offset one
number space from each other,
shown in g 3. -
In the regular Burroughs machine the add-
Fl‘{)vitl&d witli ten
secured to them

pe clearly

bers; but in the present case, inosmuch as
the number wheels turn at twice the speed as

the pinions 816, and to twice the extent, as

heretofore explained, I provide the pinions
the number

tion of each pon will turn
revolution, and

wheel operated by it a full

the number wheels are accordingly provided

with ten numbers and ten notehes each.

Having now explajned the manner in -

which and the means by which the 1tems
listed upon the machine may be accumulated
anon either one of the two sets of adding

Y

wheels at will, I will next explain how a

series of items muy he accumuiated UEUII ohe
set of wheels, and the total thersof be then

printed and the wheels be cleared, and such

total be transferred to and preserved upon
(he other set of wheels, so ihat SUCCesHITe
series of items may be listéd and accumulated
upon the one set of wheels and successive
conarate totals be printed therefrom and the
WE&&IH cleared, and a grand total of all of the
items, or of all of the separate totals, be
printed ut the end of operations. As here-
tofore ex yained, and as set forth in the
patents which have been veferred to, In the
regular listing and accumulating operations
of the Burroughs machine the adding wheel
pinions are maintained out of engagement
with the adding racks during the downward
movement of the latter and are held 1 en-
pagement with
ward movement, while in taking a total on
said machine the I:-irziﬂns are maintained In
engagement with t

ward movement, und
ment with them during their return u ward
movement if the adding wheels are to be loft,
ot zero and the machine cleared, but are left

M-

he taten and the adding wheels returned to
the position which they oceupied prior to the

with & shield or

them during their return up-

e racks during their down-
are held out of engage-

their return.

70
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teking a subtota

910,749

taking of such subtotal. In 't.-ﬁa pzm@

stance I avail m

self of the provisions for

nt - | said operation I pmv'ide means for automat-
_ , | | ically depressing it at the proper time as a
to enable me t¢ prin{ & | mere incident to the regular operation of the

total from one set of adding wheels and clear | machine in the taking of a subtotal. This

said wheels, and at the same time std by the

same operation to transfer such totui t¢ and |

reserve 1t upon the other set of wheels.

depressed and the machine to be operated to
list a series of items and accumulaie them
upon the adding wheels A (which carry the

and the wheels be cleared, and the amount of
such total be transferred to the wheels B, in
the following manner: The recular subtotal

- key of the machine (hereinafter referrved to)

20

will be depressed and the opernting handle
be drawn forward to its Limit of movement.
This will cause the wheels A to be turned

- backward to zero position and the types rep-

30

30

resenfing the amount of the accumulation
upon sald wheels to be brought to the print-
ing hine in the usual manner, after which
said types will be forced against the platen
to print a total representing the asmount
of the accumulation upon said wheels. I,

‘now, before the operating handie is released

agd the adding racks moved upward to nor-
mal position, the controlling key I3 bho de-
Frﬂssed, the detents 926 will be disengared

gaged with the wheels A, thereby locking the
Iatter wheels in their zero or jnitial position
ai:ile ving the wheels B free to rotate; and

~ upon then releasing the operating handie and

¢

: tllﬁ '1!.-_-*_11@5355 A wi .
mulated upon the wheels B.

permitting the ndding racks to move upward
Lo normai position the wheels B will be turned

amount of the
b transferrved to and accu-

tue operation, therefore, the wheels A will be
left clear, ready for the accumulstion of
another independent series of items, while

- the total of the previous series will be carried

59

61}

upon the wheels B. This sequence of opera-
tions may be repeated indefinitely; and a

_. %mml total then te printed from the wheels

by operating the machine in the usual

manner for the taking of a grand total im-

medintely after the last separate total has
been transferred to the wheels B and while
the controlling key I remains depressed.

In the foregoing explanation I have de-
scribed the ceontrolling key D as being de-
pressed by hand &t the end of the forward
stroke of the operating handle and downward

movement of the adding racks, in the opera- |

Lion of printing a8 separate total from the
wheels A and transferring such totg! to the
wheels B, and the operation mayv be per-
formed and the result accomyplishe: in this

‘manner; but for the purpose of aveiding the

1 227 of the “total’

. : | Tted by
trom the wheels B and the detents 9262 he en-

mesns is illustrated more particularly in Figs.
2, 6 and 7, and an explanation of it will -

. _ : ' volve moregor less ex{ilanation of the mech-
hus, if we assume the controlling key Ctobe | t

anlsm employed in the Burroughs machine

' for engaging the adding wheel pinions with

gnd disengaging them from the adding racks,

_ _ | | both in the regular accumulating operations
number wheels A%) the total accumulated )
‘upon said wheels may at any time be printed

of the machine and in the operations of tak-
ing totals and subtotals. in the regular
Burroughs machine, so in my improved ma-
chine, the upper end of the rocking accumu-
lator frame which carries the adding wheels
and their operating pinions 916, and which is
hung upon the shaft 900 as before explained,
13 swung forwardly and backwardly, to dis-
engage the pinions 916 from and reéngage
them with the racks 610, by means of a
forked pitman 914 which is pivoted at its
rear end to the depending arm of a three-
armed plate 913 hung upon a stud 941, and
whose forward end 1s supported upon the
lower end of a link 911, which link is in turn
connected at its upper end to the bell crank

key 293 of the machine,
the link 911 being provided at its upper end
with a slot 8114 engaging a stud or screw car-
the bell crank 227,

nected at its rear end to the depending arm

| of the bell crank 227, and shown in dotted

lines in Figs. 2, 6 and 7; and in this position
of the parts the link 911 holds the front end

' of the pitman 914 in elevated position, Figs.

forward corresponding distances and the |

Prevmus accumulation npon |
]

2 and 16, 1 which position & notch in its up-
per arm or fork engages a stud 958 upon one

' of the side arms or plates 910* of the working
At the end of |

sccuimulator frame. In this position of the
parts, if the pitman 914 be forced forward it
wiil swing the upper end of the accumulator

. frame forward and carry the pinions 916 out

of mesh with the racks 610, and when the
pitman 1s moved rearward again it will carry
the pinions hackward into reéngagement
with the racks. In the regular operation of
the machine for listing and accumulating
items the forward end of the pitman is main-
tained in elevated position, as in Fig. 2, and
the pitman 914 is forced forwayd at the be-
ginning of the forward stroke of the operat-

| ing handle, to carry the pinions 916 out of
engagement with the racks 610 prior to the

downward movement of the latter, and is
drawn rearward again at the beginning of the
backward stroke of the operating handle to
redngage the pinlons with the racks prior to
the return upward movement of the latter.
The means :lustrated in the present instance

tor thus operating the pitman 914 are the -

=alze as those employed in the regular Bur-

The total key
{ 293 1s yleldingly held in its-upper normal po-
| sition, Fig. 2, by a long coiled spring 282 con-
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to which reference has been made, consisting
of an arm 813 fast upon the rock shaft 800
and carrving a reversible wiper plate 821
adapted to codperate with studs 961 and 961°
upon the forwardly and rearwardly project-
ing arms of the three-armed plate 913 to the
lower end of whose middle depending arm
the rear end of the pitman 914 is pivoted.
At the beginning of the forward movement

of the operating handle of the machine the.

arm 813 carried by the rock shaft 800 is

swung rearward and the Wiiﬂ plate 821 en-

15

20

25

gages the stud 961 and rocks the plate 913
slightly upon its pivot 941, from the position
of the dotted lines in Figs. 6 and 7 to the po-
sition of the solid lines, thereby swinging the
lower end of its depending arm forward and
forcing the pitman 914 forward to carry the
adding wheel pintous out of mesh with the
racks. At the beginning of the return move-
ment of the operating handle the arm 813 1s
swung forward again, from the position of
Fig. 6 to that of Wig. 2, thereby oscillatin
the three-armed plate 913 back to its norma
position, Fig. 2, and carrying the addin
wheel pinions rearward into engagement wit
the racks prior to the return upward move-
ment of the latter. _

In the operation of taking a total or sub-
total the frontend of the pitman 914 islowered
sufficiently to disengage its notched upper
4rm from the stud 958" before the operatin

“handle is pulled forward, so that althoug

35

40

o0

Bo

6

65

tlie pitman is forced forward as usual its for-
ward movement will be an idle one and the

adding wheel pinions will remain in mesh
with the racks durin% the downward move-

ment of the latter. 1f it is desired to leave
the adding wheels at zero, and thereby clear
the machine, the pintons will be swung for-
ward, out of mesh with the racks, Il)riur to the
return upward movement of the latter; and
this is accomplished by lowering the front
end of the pitman 914 far enough to cause its
lower hooked arm to engage the stud 958
upon the lower end of the rocking accumula-
tor frame as shown in Fig. 7, so that at the
beginning of the backward movement of the
operating handle and return rearward move-
ment of the pitman 914 the hooked lower
arm of the latter will pull the lower end of the
adding wheel frame rearward and swing its
upper end forward, thereby disengaging the

pinions from the racks. This 18 accom-

plished by depressing the total key 295 prior
to the forward movement of the operating
handle, the depression of such key serving to
lower the front end of the pitman 914 far
enough to permit its lower hooked arm to
drop over and engage the stud 958 when the
Fitman moves forward. If, on the other
yand, only a subtotal is to be taken, and the
adding wheels are to be retirned to the posi-
tion which they occupied before the ta?iing
of such subtotal, their pinions are left In

S 910,749

| mesh with the racks during both the down-
ward and upward movement of the latter;
and to this end, when a subtotal is to be taken
' the forward end of the pitman 914 1s low-
ered to the intermediate position shown m-70
Fig. 6, which is suflicient to disengage its
notched upper arm from the stud 958* but
not sufficient to permit its lower hooked arm
 to engage the stud 958, with the result that
‘both the forward and backward movements 75
of the pitman are idle ones and have no effect
- upon 51@. accumulator frame. Kor the pur-
pose of lowering the front end of the pitman
914 to its intermediate position when a sub-
total is to be taken, and maintaining it in 80
such position during its forward and back-
‘ward movement, the subtotal key 293° and
l_its connections are provided, such subtotal
key being carried upon the upper end of the
vertically projecting stem or arm of & bell 85
crank lever 227 similar to the total key lever
227 and located immediately in rear of the
Jatter. To the depending rear arm of the
| bell crank 227° is pivoted the rear end of a
long platé or bar 216 which is supported and 90
guided at its front end upon a Exed stud or
rod 202. About midway of its length the
bar 216 is provided upon its under side with
& rearwardly facing lug or shoulder 216¢
adapted to codperate with a stud 227° pro- 95
jecting from the depending arm of the ell
crank 227, said stug normally occupying a
position immediately in rear of said s oulder
' 216°, as shown in ¥ig. 2+ Under this con-
struction and arrangement of the parts, 10u
when the subtotal key 293%is depressed the
bar 216 is drawn rearwardly and the engage-
ment of its shoulder 216¢ with the stud 227°¢
| on. the bell-crank 2272 of. the total key rocks
the latter bell crank upon its pivot and swings 105
its forward end downwardly, in the same ,
| manner as if said bell crank were depressed
by direct pressure upon the total key 293.
Ig there were no further provision the link
911 controlling the pitman 914 would be low- 110
| ered to the same extent as when the total key
293 is directly depressed by hand in the t&ﬁ ©
ing of a tata)lv and clearing the machine, 1n
the manner before explained; but to preyvent
the link 911 and front end of the pitman 914 115
| from being lowered to such an extent, and to
arrest them in the intermediate position
| shown in Fig. 8, the link is provided near its
quer end with & stud 911° into whose path
of downward movement a locking surface 1zu
216° upon the upper edge of the bar 216 is
drawn by the rearward movement of said bar
due to a depression of the subtotal key 283°%,
as shown in Fig. 6. The contact of the stud
‘ 911¢ with the upper edge of the bar 216 in 125

this manner limits the downward movement
of the link 911 and front end of the pitman
| 014 and maintains them in the intermediate
position of Fig. 6, so that upon pulling the
| operating handle of the machine forward angd 130
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raleesing it a subtotal wﬂlb@ukanmtha
manner heretofore explamed. The slot-and-
pmn connectian of the upper end of the link

011 with the total key lever 227 permits a

full downward movement of the front end of

said lever, notwithstanding the arrest of the

link in the manner described, as shown in

Fig. 6. A recess 216° in the upper ed%e of
the bar 216, immediately in rear of the lock-
ingl surface 216° on the latter, provides for a
full downward moevement of the link 911 and
1ts stiid 911° when the total key 293 is alone
depressed. | |

he total and subtotal keys and their cou-
nections, above described, are now regularly
employed in the Burroughs machine, but
differ from those disclosed in the patents fo
which reference has been made. ]?l“hey are,
however, fully illustrated and described in
my pendmg application Serial No. 336,921,

‘hiled October 1, 1906, to which reference may

 be made for any further explanation of them,
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65 one of the cantrolling keys heret

as well as for a description of various parts
accompanying them. I do not consider it
necessary to here describe any of such parts,
further I1;{1&11 to point out that the depression
of either the total or subtotal key causes all
of the racks 610 to be released by their re-
tainers 415 (as in all Burroughs machines),
this being due to the rearwa.r§ movement of
a release rod 209 which is carried in the front
ends of a pair of rearwardly extending arms
or links 226 on opposite sides of the machine,

the rear end of the left hand one of the links

226 being connected to the lower end of the
depending arm of the bell erank 227, Fig. 2,
and the rear end of the right hand one of
said lmks being similarly connected to the
lower end of a corresponding arm 227* at the
opposite side of the machine, Fig. 1, the lat-
ter arm being secured at its upper end to the
rock shaft 204 to whose opposite end the bell
crank 227 at the left hﬁng side of ‘the ma-
chineis secured. The rod 209 carried by the
links 226 is suplparted and guided at its op-
posite ends in slots in the side frames of the
machine, (not shown) and extends across all
of the retainers 415 immediately in front of
their rearwardly depending arms or fingers,
as shown. When either the. total or sub-
total keéy is depressed the rod 209 is drawn
rearwardly andp serves
retainers 415 from their corresponding racks
610, to permit the latter to move downward
when the operatinig handle of the machine is
drawn forward. - | |
Having now described the means em-
ployed in the Burroughs machine for disen-
gaging the adding wheel pinions from their
actuating racks and reéngaging them there-
with, at different times a.nafm
conditions, depending upon the results to be

accomplished, I will explain how I make use

erating

of such means for automatically o

to disengage all of the .

under different |

]

7

scribed (in the presemt instance the key D)
In such manner as to cuuse the printing of a
total and clearing of one set of adding wheels
to transfer the amount accumulated upon
such wheels to the other set of wheels. As
shown in Figs. 2, 6, 7 and 16, I provide a bell
crank G mounted upon the shaft 904 at the
left side of the machine and having the front
end of its upper horizontal arm provided with

a slot engl,}gmg a stud I? on the controlling

key I); The depending vertical arm of the

beil crank G carries at its lower end a pivoted

bell crank plate G* whose forwardly project-
ing horitontal arm constitutes a foot adapted
to codperate with a stud 911° upon the link
911. A coiled spring G? yieldingly holds the

plate G' in normal position with a laterally

projecting lug z upon its vertical arm resting
a,gainstut:ﬁé front edge of the arm of the bell
crank G. '

When, with the controlling key D in ele-
vated position, as in Fig. 6, and the bell-
crank (¢ in corresponding position, the sub-
total key 293® is depressed and the link 911
and pitman 914 thereby lowered to their in-
termediate position, and the operating han-
dle then drawn forward, the stud 911° will
take & position immediately in front of the

foot (' upon the depending arm of the bell

crank, as shown in Fig. 6. At the backward
movement of the pitman 914, therefore,
which occurs at the beginning of the return
stroke of the operating handle, as before ex-

plained, the lower end of the link 911 will be

carried rearward with the pitman, and the
stud 911¢, bearing against tﬁe foot G' of the
bell crank lever, will rock the latter upon its

ivot 904 and depress the front end of its
worizontal arm (dotted lines Fig. 6), thereby
forcing the controlling key D downward, dis-
engaging all of the detents 926% from the
adding wheels B, and releasing the control-
hing key C and permitting the spring 980
connected to the detent frame 926® to draw
the latter upward into locking engagement
with the wheels A. The result of this opera-
tion will be, as heretofore explained, that tho
adding wheels A will be locked in their zero
or 1nitial position. (to which thev have been
turned by the forward movement of the op-
erating handle and downward movement of
the adding racks) and the adding wheels B
will be left free to rotate and during the re-
turn upward movement of the adding racks
will be turned forward distances correspond-
ing to the backwaid movement which was
given the wheels A in returning
and the amount previously accumulated
upon the wheels A be therefore trensferred
to and added and preserved upon the wheels
B. In the manner and by the means ex-
El&ined, therefore, a series of items may be
isted and accumulated upon the rdding
wheels A, and the total of such accumulation

them to zero’
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wheels be returned to zero, and such total
transferred to and added and preserved upon
the wheels B, by simply depressing the sub-
total button 293° of the mﬂcﬁ |
forward and releasing the operating handle
in the nsual manner of taking s subtotal;
after which the controlling key C (which wail
have bean released and elevated to upper po-
sition by the sutomatic depression of the liay
D) meayv be arain depressed (thereby releas-

-ing the key D and engaging the detent frame

926 with the wheels B) and another series

- of items be listed and accumulated upon the

15

3}

40

wheels A, and another separate total be then
taken, and the wheels A be again clearsd and
the amount of such second total added upon
the wheels B; and so on until as many series
of items have been listed and as many sepa-

rafe totals thereof printed as may be desired, |

after which a grand total of all of the items,
(and of all of the separate totals) may be
printed, and the adding wheels B be returned,
to and left in zero position, by operating the
machine in the regular manner for the taking
of & total; that is to say, by depressing the
total key 203 and pulling forward and re-
leasing the operating handle. At such

operation the controlling key D will be -

depressed position (having been automatic-
ally depressed at the taking of the last sepa-
rate total and clearing of the wheels A,) so
that no manipulation of either controlling

key is necessary in the taking of such grand |

total and clearing of the wheels B.

Fig. 13 of the accommpanying drawings.rep-
resents the listing of four separate series of
items, and the printing of four separate to-
tals at the foots of the respective series, and

the final printing of a grand total of all of the !
series, in the manner which has been ex-
plained ; while Fig. 15 represents, In contra- |

distinction to Fig. 13, the taking of two sepa-
rate subtoials in the course of the listing of &
continuous series of items, and the taking of
a final or complete total of the series at the

“ond of operations, in the manner provided

50

t G
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for in the regular Burroughs machine upon
which my present inveuticn ig an uuprove-
ment,

In the present instance, owing to the pro- |
vision of means for automatically depressing
the controlling key 1), the adding wheels B of !

my improved machine would be the ones
used for accumulating the items an4 printing
the subtotals thereof in the manner indicated
in FFig. 15, since by employing the wheels B
for such puipose fhie controlling key D wquld
e normully depragsed and would thercefore

not be sifected by the operation of the mech- |
antsi provided for its automatic depression

whers the itewns ave listed upon the wheels A
i the manner heretofore deseribed.

I‘a-{?" present invention not only provides
for ¢l
of successive series of items in vertical col-

umns, and the final printing of & grand total,
as indicated in kig. 13, but also lends itself to

_ sub-, the grint-ing of separate line-totals at theright
ine and drawing | han

ends of horizonta] (instead of vertical)
series or lines of items, and the final printing 70
of g Emnd total of all of the items or separate
t tals, as indicated in ¥ig, 12, The Bur-
roughs machine has heretofore been provided

cross addition or accumulation, and the 75
printing of separate totals at the ends of suc-

i with means rendering it capable of so-called

| cessive horizontal lines of: items, and the—
| printing of a grand total at the foot of the col-

umn of line totals, such means being disclosed
‘in the pending applications of Heber C. Pe- 80
ters for improvemeénts upon the Burroughs
imachine, Serial Nos. 207,631 and. 255,637
filed May 12, 1904 and April 14, 1905; but my
resentinvention provides moresimple means

| for the purpose than that heretofore devised. g5
| The regular Burroughs machine, for the hst- F

ing of Iters in vertical columns, is provided .

| with familiar line - spacing mechanism, by -

means of which the paperis automatically aa-

vanced one vertical line space at each opera- 90
tion of the machine, and this mechanism is
employed or left operative in the use of the
Burroughs machine with my improvement
when the latter is employed for the listing of:
items in vertical columns as heretofore de- 95
scribed. When, however, cross addition or
accumgulation is to be performed,as inlig. 12,
such automatic line-spacing ‘mechanism 1is
disabled, and means provided for shifting the

g Eaper carriage one column space (either by 100

and or automatically) after the printing of
each item in a given line; and after the print-
ing of a total at the end of the line the paper
is then advanced vertically one space (either
by hand or automatically) prior to or during 108
the return of the paper carnage to -ight hand

P{}sitfion for the beginning of another line. |
 The Peters applications above referred to dis- &

close suitable means hoth for automatically

' shifting the paper carriage laterally from one 114
' column position to another, and for automat-

ically line-spacing the paperat the end of each

lineof items, and I will theretore not illustrate

or describe any particular mechanismfor that
urpose in the present case, since no particu- 118

ia'r E}rm‘{)f mechanisin is essential, and so far

as anexplanation of myinventionisconcerned

it may be assumed that the paper carriage !

is shifted laterally by hand, and that the pa-

per is also line-spaced by hand at the egcﬁcrf 120

cachlineof items. With this understanding,

1t will be clear that cross addition or accumu-

lation may be accomplished with my present
invention, in the manner indicated in Fig. 12,

by depressing the controlling key C, then list- 125
ing a series of items in a horizoatal line, and-

then, when the end of the line is reached, de-
| %)ressmﬂr the subtotal key 293° and pull

orward and releasing the operating handle o

e printing of separate totals at the foots |

the machine, the result being that & separate 130
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total of the single.line of items will have been ;
accumuiated u;})){m the wheels A, and that .
e p

such total will. rinted at the end of the
line, and that said wheels will be cleared and
the accumulation upon them be transferred
to and preserved upon the wheels B. Any

number of successive horizontal lines of items

may be isted inthis manner, and theseparate
totalsof theseveral linesbe printed at the ends
thercof, and finally a grand total of all of
them bLe printed at the {oot of the rignt-hand
Iine-total column, as indicated in I 1g. 12, by
depressing the total key 293 and pulling for-
ward and releasing the operating handle of the
meachine, such printing of a grand total serv-

ing to clear the wheels B, and thus to leave |

&

both sets of wheels clear, ready for succeed ing
operations, as heretofore explained.

My present invention also lends itsell to
the listing of two parallel vertical series of
items, such as debit and credit columns of
iteins, and the separate and independent ae-

as lndicated in Fig. 14. Thus, by setting

the paper carriage tn'_{msit-i(}n to cause the .
items to be listed in the left-hand column, |
and depressing the controlling key D, the |

items will be listed n such column and accu-
wulated upon the wheels B ; while upon shift-
ing the paper carriage to position to cause
the items to be listed in the right hand col-
umn, and depressing the controlling key C,
the items will be listed in such right-hand col-
umn and be accumulated upon the wheels A _;
and at the end of operations the footing of

the lelt hand column may be printed {rom
the wheels B, and the footing of the right- |

hand column (rom the wheels A.  To facili-
tate this operation of listing and accumulat-
ing items in two separate columns,-and obvi-
ate the necessity of operating the controlling
keys (" and 1 by hand when the paper car-
riage 1s shifted back and forth from one col-

umn to another, in the listing of the indi-
vidual items, I provide means for placing the |

controlling keys C and D under the auto-
matic control of the paper carriage, so that
when the paper carriage is shifted to one lpo-
sition the corresponding set of accumulat-
ing wheels will be placed in operative connec-
tion with the adding racks and transmitting
pinions of the machine, and when it is shifted
to 1ts opposite
nulating wheels will be placed in operative
connection with such actuating devices. To
this end I'secure upon the transverserod 1704
miounted in the lower part of the paper car-
riage {ranie at the rear of the machine, Fig.

18 carried by a hwb surrounding and free to
slide upon the rod 1704 and _
el screw J! for locking it in its different ad-

justed positions along said rod. The cams |
- when the eams are turhed to inoperative posi-

J® and J* are adapted to codperate with roil-

ers _I‘ journaled in the rearwardly pr&j.eg:l;ing |

' the lower end of

~ cont.roLﬁng

' riage they will be

Pusition the other set of accu- |

provided with &

2

horizontal arms of & pair of bell cranks I®
and I* at the opposite sides of the machine.
As shown in Fig. 16, the vertically extending
arm of the bell crank I* has pivoted to it

| upper end the rear end of & long link H ex-

tending forward and pivoted at its front end
to the bell crank (f heratofore described.
The bell crank I® at the opposite or right-

hand side of the machine has the upper end

of its vertical arm connected to a second Ink
corresponding to the link H of Fig. 16, and
such second link has its front end pivoted to
the depending vertical arm

of a bell crank K hung upon the shaft 904 at

the right side of the machine and having ity -

tront end sloited to engage u stud upon tha
_ ) key C, as mdicated by the dotte.
Iines in FKig. 16. Under this construction

- and arrangement of the parts, it will be evi-

dent that whenever the rearwardly project-
ing horizontal arm of either bell crank I® or

1" 1s depressed the corresponding key Cer D
cumulation of the items in the two columns,

will be likewise depres-ed and be latched i
depressed position.
the cams J* and J*
1704 1n such
carriage is in

are secured upon the roi

the position shown in Fig. 17

the cam J* will depress the rear end of the

bell crank I*, and consequently depress the
controling key D, as shown in Fig. 16; and
when the paper carriage is slid to tie left (to
the right in Fig. 17) until the cam.J® over-

| rides and depresses the rear end of the bell

crank 1* the controlling key C will be de-

_pressed, and the key D be released and lifted

by its spring 980. In the former position of
the paper carriage, therefore, the itemns liste
will be printed m the left hand column and
be accumulated upon the adding wheels B,
while in the latter position of the paper car-
listed in the right hand col-
umn and accumulated upon the adding
wheels A. The mere shifting of the paper
carriage back and forth, from one coluinnar
position to.the other, therefore au tomatically
throws the accumulation into the co rrespond-
g set of adding wheels: and at the end of
operations a total of the items in each col-

- umn may be printed from the corresponding

set of wheels by.operating the machine in the

| usual manner in eonnection with the total
key 293, such operation leaving both sets of

adding wheels clear and ready for the ACCU-
mulation of additional coluinns of items.
When the machine is being used for other

than double volumn werk the cams J® and

- J* will be turned upon the rod 1704 to InOp-
1g. | erative positions, for which purpose the rod
L7, two cams J® and J°, each of which cams

19 provided with iwo longitudinal grooves,

with the lower one of which the set screws JJt .
engage when the cams are to be secured in

operatrve position, as in Fig. 17, and with

As shown in Fig. 17,
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In the regular Burroughs machine, having
a single set of adding wheels, provision 1s
made (as in all adding machines) for causing
each wheel in the series, when it completes a
revolution, to advance the next higher wheel
one step; and in the present instance 1 have
modified and supplemented such carrying or
tmnaferring .mechanism in such a way as to
take care ol both of the sets of adding wheels
with which my improved machine 1s pro-
vided, so that when any wheel in either set
completes a revolution the next higher wheel
in that set will be advanced one step. The
modified and supplemental devices which I

have provided for this purpose are best.

shown in Figs. 1, 2, 3, 4, and 5, reference be-~
ing also had to ﬁlgs 9and 11. Asshown in
the latter figures, the adding wheels A and: B

of each pair are provided with inwardly. pro--

jecting studs A' and B!, which studs corre-

spond in purpose and -function with the

radial arms or cams 924 of the mﬁllafr Bur-
roughs machine; that is to say, each operates

at each complete revolution of the wheel

26
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which carries it to trip the detent or latch.

* ]

which controls the carrying or transfer |

movement of the adding rack which-codper-
ates with the next higher wheel in the series,
and each also operates as a stop arm to ar-
rest its wheel at zero position when. the
wheels are turned backward in the taking of

a total or subtotal. The .detents referred

rezularly shaped arms 413 hun% at thel

upper ends upon and depending from fixed
ivotal supports 413% at their upper ends,
Yig. 5. Each of these detent arms 413 (ex-

to consist in the present instance of hmi ir-
ir

copt the extreme left-hand one, Fig. 2) is’

rovided about midway of its length with a
ug 413° projecting latera.lg’ toward the left,
Figs. 1, 2, 4 and 5. Coiled springs 480 con-
nected at their lower ends to the detent
arms 413 tend to swing the lower ends of

said arms forward and serve to y"iéldinfgl'y

Oor=-

r

maintain them in normal position, with
wardly projecting arms or lugs on:tjjeir front
edges resting in contact with the fixed shaft
205 of the machine, as shown in Fig. 2. In
this position of the detent arms 413 the lu

413 projecting laterally to the left from eac

of said arms overlies & stud 651 carried b

the adding rack 610 which codperates wit

the pinion 916 of the next higher pair of add-
ing wheels in the series, as shown In dotted
lines in Figs. 1 and 2. Each of the adding
racks 610 is mounted upon its corresponding
lever 611 by a slot-and-pin connection, 88
shown, and springs 680 connected at their
upper ends to the levers (or the pins carried
by them) and at their lower ends to the lower

extremities of the racks 610 exert an upward

pull upon the racks, and tend to move them |

- n%ward relatively to the respective levers
w

ich carry them. . In the normaLlposition
of the parts, Figs. 1 and 2, the o

910,740

which restrains the racks from such upward

of the detent or stop arms 413 with the studs
651 of the racks. onsaquentli\{‘, if, with the
parts in the position shown in Figs. 1 and 2,
the lower end of any detent arm 413 be
l swung rearwardly far enough to carry its

lug 413* out of the path of the stud 651 upon
the corresponding rack, the latter will 1n-
‘stantly. spring upward until arrested by the
contact of the lower wall of its slot with the
pin or stud of the lever which carries it, as

the racks is such that when a rack is thus

moved upward by its spring as far as the
| length of its slot will permit the adding
wheel pinion in mesh with such rack will be
turned one step or the sﬁmca of one tooth.
When any adding wheel B completés a revo-
lution its pin B!, during the last step of such

‘ shown in Fig. 5. The length of the slots in

movement is the engagement of the lugs 413* -

70
75
80

85

revolution, will contact with the rounded or

beveled lower end 413® of the correspondn
detent arm 413 and force the latter rﬁarwarn@f
to the position shown in Fig. 5, where the
adding wheel B is represented as having
come to rest at exactly the end of & complete
revolution, so that its stud B* is shown as

890

just having passed and cleared the lower end"

| of the detert arm 413. The adding rack 610

is there shown as having been lifted by its
spring 680, upon the disengagement of the
lug 413* from its stud 651, to advance the
nexthiﬁher wheel in the series one step and
effect the transfer. . -

The rack 610 shown in Fig. 1, being the
extreme right hand one in' the series, per-
forms no carrying function and hence 1s not
provided with any stud 651, the stud 651
shown in dotted lines in said view being:-the
stud carried by and, projecting from the right
side of the second rack in the geries. So, E.FSO,
the detent arm 413 shown in Fig. 2, being the
extreme left hand one in the series, codper-
ates with no rack and hence 18 not %r{wided
with any lug 413, the lug 413* shown, in
dotted lines in said view being the lug carried

and codperating with the stud 651 carried by

by and projecting to the left from the next

‘detent arm 413 to the right of the one shown .
| In F‘ig. 2, bayand the rack 610 there shown
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and projecting to the right from said rack,

 The carrying mechanism so far described

is not materially different from the corre-

,sﬁmndirﬁlﬂnechaniam employed in the regular
urroughs machine, and is sufficient to take

care of the transfers between the addi

120

wheels of the B set; but as it is also essential

that the transfers between the wheels of the -
A set shall likewise be taken care of, 1 pro-

vide the additional devices to be now de-

scribed. - |
Hung upon the same pivotal support as the

| detent arms 413:is a second series of detent

arms 413%, Figs'l and 4, whose lower ends
y thing | are shaped likeé the lower ends of the detent 130

125
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- arms 413 and are adapted to codperate with

the studs A! of the adding wheels A in the

same meanner that the lower ends of the arms

413 codperate with the stud B! of the wheels
B. Each of the detent arms 4134 (except the
extreme left hand one) is provided near its
upper end with a lug or stud 413%%, whose
- left hand end

~ of a lug 413° upon the right side of the adja-
10 cent detent arm 413, Fig. 4. It results from

this provision that whenever the lower end of |
arm 413 18 swung rearward to the ‘position

a detent arm 4134 is swung rearward by the

-stud A! of its corresponding adding wheel A,
1 411 will engage

as said wheel completes a revolution, said
detent arm will carry the adjacent detent
arm 413 at the left wit it, the two arms mov-
Ing in Unison as a single part; and as the lug
413* of the detent arm 413 of such pair con-
trols the adding rack 610 which meshes with
the transmitting pinion of the next higher
pair of adding wheels in the series, it follows
that such adding rack will be released and be
permitted to move
normal position, an

156

20

thereby advance the
25
to eflect the transfer. -
As will be understood from the foregoing,

when an adding wheel B completes a revolu- .

~tion the corresponding detent arm 413 is
swung rearward independently of the detent
arm 4134 which coéperates with the asso.-
ciated adding wheel A, but when any detent
arm 4134 1s swung rearward by the complete
- revolution of the corresponding adding wheel
356 A 1t carries the detent arm 413 of the £SS0-
ciated adding wheel B with it. | .
vision for the movement of the detent Arms
In unison in one case, and for the independent,
movement of the arm 413 in the other, is not
essential, and is a mere incident to the more
convenient. cohstruction and arrangement of
the parts in the present instance; and where
4t can be conveniently done the two detent
arms mey be connected together as one
45 member or be formed integral with each
other. SR |
The foregoing explanation of the carrying
mechanism has assumed that the adding
racks and their levers 611 were in
sition when the racks were released by the
detent- arms 413 to effect the transfers, so
that the racks would be
upward the space of one step by their springs
to effget such transfers: but in the operation
¢ ol the, Burroughs machine the detents are
t3lly or more often tripped by the revoly.
s of the {;-.ﬂrrespﬂmging adding wheels
C e tae levers and racks are out of noynal
Ctbion, and during t]
+ furnng to such position
i the act of turning the adding wheels; and
-1t 1s therefore necessary to provide means for
iolding the detent arms 413 in displaced po-
stiiony’ after they have :

390

40

o

s |

been t.ipped by the
45 stuus A' B upon the adding wheels, until,

£

projects immediately in front .
- with arms

u(i)ward one step beyond

adding wheel A of such higher palr-one step
- as the displaced racks 6

This pro-

normal po-
- mally project into the

immediately drawn i . .
- will contact with such stop surfaces of the de-

!

]

|
|

|
»

e time they are re-
and are consequently |

I

 them have Dbeen displaced from

- succeeding operation

| carry the displaced racks

| of totals.
| 413° of the detent arms are

left hand pair of arms 413 and 41

11

the levers and adding racks are returned to
normal position, so that the racks may then
effect the transfers b moving:on upward one
step beyond normal position owine to the
fact that the stoplugs which nﬂrmaﬁy arrest
their paths
of movement. For this purpose latches 411
are provided, whose lower ends codperate
projecting forwardly from the
upper ends of the detent arms 413, as shown
in Fig. 5. When the lower end of any detent

the corresponding latch arm
the upper horizontal arm of
the detent 413 in such a way as to latch the
detent in its displaced position, the latch arin
411 being moved in such instance by the
spring 480 from the position of thé dotted
Iines in Fig. 5 to the position of the solid ones,
At the end of each operation of the machine

shown in Fig. 5

- all of the latech arms which have been dis-

placed in this manner are swung back to nor-
mal position, thereby unlatching the detent
arms 413 and permitting the springs 480 to
swing their lower ends forward agaln as soon
10 are drawn down-
ward to normal position and their studs 651
carried below ahd out of the path of forward

movement of the lugs 4139 on the detent

This occurs at the beginning of the
. of the machine, as in
the regular Bu rroughs machine, the racks be-
ing drawn downward to normaj yosition by
the lowering of the front ends (}i} the levers
611 one step from their normal position, the
studs of the levers which pass through the
slots in the racks serving at such time to

41118,

mal position at such movement of the levers.
As before stated, the studs A! B of the

- adding wheels not only serve to displace the

detent arms in the carrying operation, but
also serve to arrest the adding wheels at zero
position when turned backward in the taking
To this end the hooked lower ends
provided with

abrupt upper surfaces approximately radial

' to the axis of the adding wheels, and as these

the detent arms nor-
path of the studs Bt
upon the wheels B it follows that when the
latter wheels are turned backward their studs

hooked lower ends of

tent arms and arrest the wheels, (dotted lines
Fig. 2), and the relative adjustment and ar-
rangement of the parts are such that tle
wheels when so arrested will stand i zero
pesition. The hooked lower cpds of the
arins 4155 hkewise codperate with tlie studs
A' ol the adding wheels A to arrest said
wheels at zero when they are turned back-
ward in totaling operations. The oxtrome
34 codper-
ate with no rack, and their sole fiunction 18 to
arrest the left hand pair of wheels A B at
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zero position when turned backward thereto
in tetaling operations. S .
Having thus fully described my invention, -
Iclaim: | )
1. In an adding machine, the combination,
with the adding racks and their operating

and controlling devices, of two sets of adding |
wheels associated in pairs with the respective
racks, means for normally transmmtting the |
movement of the racks in one direction to
one set of wheels only, and means operable
ot will to cause the racks automatically to
first transmit their reverse movement to said
<ot of wheels and then their opposite move-
ment to the other set of wheels.

2. In an adding machine, the combination,
with the adding racks and their operating
and controlling devices, of two sets 0 adding
wheels associsted in pairs with the respective |
racks, means for causing the racks to trans-
mit thelr movement 1 one direction to either
set of wheels at will, and means o erable at
will to cause the racks automatically to first |
\ their reverse movement to such
moved set of wheels and then their opposite |
movement to the other set of whaeels. |

3. In an adding machine, the combination,
with the adding racks and their operating
and controlling devices, of two sets of adding |
wheels associated in pairs with the respective |
racks, means for causing the racks to nor-
mally transmit their movement in one direc- |
tion to one set of said wheels, means operable
ot will to cause the racks sutomatically to
first transmit their reverse movement to satd
<ot of wheels and then their opposite move-
ment to the other set of wheels, and means |
for subsequently causing the racks to trans-
nit their reverse movement to the last men-

4. In an adding machine, the combination, |
| and their operating
and controlling devices, of a series ol pinions

' respondingly advancing t

. the pinions 1n

i oFemtﬁd by
O
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movements of the pinions to one of said sets
of adding wheels, and means for returning
<aid set of wheels to zero position and cor-
e other set of
wheels.

7. In an adding machine, the combination,
with the adding

operated by the respective racks, two sets of
adding wheels associated in pairs with the re-
spective i::imiomsj means for normally trans-
mitting the movement of the
Jirection to one set of wheels, and means
operable at will
the reverse direction and to
transmit such reverse movement of the pin-
ions to said set of adding wheels and their
opposite movement to
wheels. .
3. In an adding machine, the combination,
with the adding racks
and controlling devices, ok & series of pinions
operated by the respective racks, two sets of
adding wheels associated in pairs with the re-
spective pinions, means for transmitting the
novements of the pinions to either set of
adding wheels at will, and means for return-
ing either set of wheels to zero position and
correspondingly advancing the other set of
wheels, |

9. fuan adding machine, the combination,

with the sdding racks and their operating
and controlling devices, of a series of pinions
the respective racks, two sets
wheels associated in pairs with
means.for causing the
transmit, theirr move-
Thent in one direction to one set of said
wheels, means operable at will to cause the
racks to turn the pinions in the reverse direc-
tion and to transmit such reverse movement
of the pimioms to said set of wheels and their
opposite movement 10

adding
the respective racks,
pinions to normally

operated by the respective racks, two sets of
adding wheels associated n pairs with the re-
spective pinions, and means for transmitting
CEE movements of the pinions to either set of
adding wheels at will. ' , |
5. In an adding machine, the combination,
with the adding racks
and controlling devices, of a series o pinions
operated by the respective racks, two sets of

|
i

and their operating i

wheels, and means for subsequently causing
the pinions to transmit their reverse move-
ment to the last mentioned set of wheels
without moving the other set of wheels In
either direction. o

. racks and their operating
and controlling devices, of a series of pinions

inions in one

for causing the racks to turn

and their operating

: ’ lI“illlrl'h- )

-
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10. In an adding machine, the combinasy

ing and controlling devices, of a series of pin-

' jons engageable with and disengageable from

adding wheels associated In pairs with the re-
spective pinions, TMeAns for transmitting the |

said racks, means for maintaining said pin-

movements of the

adding wheels at will, and means for causin

the complete revolution of each addingtwheel |
rtwo sets of adding

to advance the corresponding wheel of the
next higher pair one step. .~ &
6. In an adding machine, the combination, :

intons to either set of |

erating .|

ions out of engagement with the racke dur- '
ing the movement of the latter in ong direc-

tion, with the adding racks and their operat- 115

120

tion and in engagement with them durlmg

their movement in the eop

with -the respective pinions, 8
_trapsmitting the movements of the TInions
to either set of wheels at will. -

with the addin% racks and their oper
and controlling devices, of a seriesol pini
operated by the respective racks, two setshei

ns |

" 11. In an adding machine,

tion, with the adding racks and

adding wheels associat ed in pairs with the re-
spective pinions,

means for transmitting the i 10n8e engageable wi

‘ing and controlhing

posite direction,:
wheels associated i pairs .
and means for

the combind-
their opera®
evices, of a series of pin-
th and disengageable from 13

125
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said racks, means for meinteining the pinions

~out of engagement with the racks during the

i

15

Hﬂﬁ
’

3 &

3

ated In pairs with the respective pinions,

movement of the latter in ona direction and .

1n engagement with them during their move-

ment in the opposite direction, two sets of

adding wheels associated in pairs with the
Tespective pinions, means for transmitting
the movements of thepinions to either set of

adding wheels at will, and means for causing .
the complete revolution of each wheel to ad- |
vance the corresponding wheel of the next |

higher pair one step. -

. 12. In an adding machine, the combina-
tion, with the adding racks and their operat-
ing and controlling devices, of a series of pin-
10ns engageable with and disengageable from

-sald racks, two sets of adding wheels associ-

ated 1n pairs with the respective pinions,
means for normally maintaining the pinions
out of engagement with the racks during the
movement of the latter in one direction and
in engagement with them during their move-
ment m the opposite direction, for the pur-
"F{)ﬂe of turning the pinions forward, means
the pinions to either set of adding wheels at
will, and means fér reversing the normal en-

itting the backward movements of the pin-

1onz to either set of wheels. - _
13, Ir wn adding machine, the combina-
tion, with the adding racks and their operat-

g and ccntrolling devices, of a series of pin-

lons engageable with and disengageable from

the racks, two sets of adding wheels dassoci-

~means for normally maintaining the pinions

out of engagement with the racks during the

movement of the latter in one direction and
I engagement with them during their move-
ment in the opposite direction, for the pur-

ose of turning the pinions forward , Means
Furtrangmibting the forward movements of
the pinions to one set of wheels, means oper-
atle at will to maintain’ the pinlons in en-

gagement with the racks during the move-
ments of the latter in hoth directions, and

means for transmitting the backward move-
ment of the pinions to said last mentioned
set of wheels and their return forward move.
ment to the other set of wheels.

14. In an adding machine, the combina-
tion, with the adding racks and their operat-
ing and controlling devices, of a series of pin-
10ns engagealle with and disengageakle from
the racks, two sets of adding wheels assdci-
ated 1n pairs with the respective pinions,
means for normally maintaining the pinions

out of engagement with the racks during the |

moveinent of the Iatter in one direction and

pese of turning the pinions forward, mesans
ot transmitting the forward movement of
tixe pinions to either set of adding wheels at

]

18

will, means operable at will to maintain the
pinions in engagement with the racks during
the movements of the latter in Loth direcs
tions, and means for transnutting the back-
ward movement of the pinions to one set of
wheels and their return forward movement
to the other set of wheels.

. 15. In an adding machine, the combina-
tion, with the adding racks and their operat-
Ing and controlling devices, of a series of pin-
1ons engageable with and disen rageal:le from

| the racks, two sets of adding wheels associ-

ated I pairs with the respective pinions,
means for normully maintaining the pINIONS
out of engagement with the racks during the
movement of the iatter in one direction and
In engagement with them during their move-
ment in the opposite direction, for the pur-
ose of turning the pinions forward, means
or transmiiting the forward movement of
the pinions to one sct of wheels, means oper-
able at will to maintain the pmicns in en-
gagement with the racks during the move-

I  ments of the latter in both directions, means
or transmitting the forward movements of |

for transmitting the hackward movement of

the pinions to said last mentioned set of
_ ' wheels and their return forward movement
gagement of the racks and pinions and trans- |

to the other set of wheels, and means for re-
versing at will the normal engagement of the

' racks and pinions and transmitting the hack-

ward movement of the pinions to the set of
wheels not previously turned tackward.

16. In an adding and listing machine, the
combination, with the adding racks and
printing type and their operating and con-
troliing devices, of two sets of sdding wheels
associated in pairs with the respective racks,
means for normally transmitting the move-
ments of the racks in one direction to one set

| of wheels and listing the corresponding items,
a1d means operable at wiil to cause the racks

automatically fivst to return saidvwheels to zero
posttion and print the total accuniulate d upon
them, and then to correspondingly advanee
the other set of wheels for the purpose of
preserving such total upon the latter set of
wheels. | -
17. In an adding machine, the combina-
tion, with the adding racks and printing
type and their operating and controlling
evices, of two sets of adding wheels asso-

clated in pairs witl the respective racks,
' means for normelly transmitting the move-

ment of the racks in one direction to one set
of wheels, means operable at will for c&usmi

the racks automatically .to {irst return saj

set of wheels to zero position and print the
total accumulated upon them, and then to
correspondingly advance the other set of

_ _ ' : - wheels, and means for sitbsequently-return-
Ly engagement with them during their move- |
ent an the opposite direction, for the pur- :

Ing the last-mentioned set of wheels to Zero
position independently of the other set and
printing the total accumulaied upon them.

18. In an adding and listing machine, the

| combination, with the adding racks and

70

75

80

B

90

8

100

106

110

115

120

126

130



10

1b

20

2D

30

40

45

50

Bo

60

6D

. B

printing type and their operating and con-
trolling devices, of & series of pinions oper-
ated by the respective racks, two sets of
adding wheels associated in pairs with the
respective pinions, and means for transmit-
ting the movements of the pinions to either
set of wheels at will and listing the 1tem rep-
resented by such movements of the pinions-

19. In an adding and listing machine, the
combination, with the adding racks and
printing types and their operating and con-
trolling devices, of a series of pinions coSp-
erating with the respective racks, two sets of
adding wheels associated in pairs with the
respective pinions, means for normally trans-
mitting the movements of the pinions to one
set of adding wheels and listing the corre-
sponding items, and means for returning said
set, of adding wheels to zero position and
printing the total previously added upon
them and correspondingly advancing the
other set of wheels to preserve such total
upon the latter set of wheels.

920. In an adding and listing machine, the
combination, with the adding racks and the
printing types and their operating and con-
trolling devices, of a series of pinions codp-
erating with the respective racks, two sets of
adding wheels associated In pairs with the
respective pinions, means for normally trans-
mitting the movements of the pinions to one
set of adding wheels and listing the corre-
sponding items, means for returning sald
wheels to zero position and printing the total
and correspondingly advancing the other set
of wheels, and means for subsequently re-
turning ‘he last mentioned set of wheels to
zero position independently of the other set
and printing the total accumulated upon
thena.

21. In an adding and listing machine, the
combination, with the adding racks and
printing types and their operating aud con-
trolling devices, of a series of pintons engage-
able with and disengageable from the racks,
means for normally maintaining the pinions
out of engagement with the racks during the
movement of the latter in one direction and
in engagement, with them during their move-
ment in the opposite direction, two sets of
adding wheels associated in pairs with the
respective piniens, means for transmitting
the forward movements of the pinions to one
set of adding wheels and listing the corre-
sponding items, meas operable at will to
maintain the pinions ip engagement with the
racks during the movements of the latter m
both directions, means for travsmitting the
backward movement of the pinions to the

first-rientioned set of addirg wheels and

printing the total accumulated upon said
wheels, and means for transmitting the re-
turn forward movements of the pinions to
the other set of adding wheels.

922, In an adding and listing machine, the

| adding wheels

set of said adding wheels and

i

\

1

| ions forward, two sets

910,748

combination, with the adding racks and
printing types and their operating and con-
troliing devices, of & series of fEinicms engage-
able with and disengageable from said racks,
means for normally maintaining the pimions
out of engagement with the racks during the
movement of the racks in one direction and
in engagement with them during their move-
ment in the opposite direction, for the pur-
pose of turning the pinions forward, two sets
of adding wheels associated in pairs with the
respective pinions, means for transmitting
the forward movements of the pmions to one
hsting the cor-
responding items, means operable at will to
maintain the pinions in engagement with the
racks during the movements.of the latter 1n
both directions, means for transmitting the
backward movements of the pinions to the
first-mentioned set of adding wheels and
printing the total accumulated upon sald
wheels, means for transmitting ‘the return
forward movements of the pinions to the
other set of adding wheels, and means oper-
able at will to reverse the normal engage-
ment of the racks and pinions for the pur-
pose of returning the last mentioned set of
adding wheels to zero, and printing the grand
total accumulated upon them.

93. In an adding machine, the combina-
tion, with the adding racks and their operat-
ing and controlling devices, of two sets of
associated in pairs with the
respective racks, means for normally frans-
mitting the movement of the racks in one
direction to one set of wheels, and a sub-total
key and connecti~ns operable to cause the
racks to transmit ‘v 4 Teverse movement to
said set of wheels anda their opposite move-
ment to the other set of wheels.

94. In an adding machine, the combina-
tion, with the adding racks and their oper-
ating and controlling devices, of two sets of
adding wheels assoclated in pairs with the
respective racks, means for normally trans-
mitting the movement of the racks in one

direction to ono set of wheels, a sub-total

key and connections operable to cause the
racks to transmit their reverse movement
to said set of wheels and their opposite move-
ment to the other set of wheels, and a total
key and connections for causing the racks to
transmit their reverse movement only to the
latter set of wheels.

25. In ah adding machine, the combina-
tion, with the adding racks and their operat-
ing and controlling devices, of a series of
pinions engageable with and disengageable
from said racks, means for normally main-
taining said pinions out of engagement with
the racks during the movement of the latter
in one direction and engagement with them
during their movement in the opposite di-
rection, for the purpose of turning the pin-

of adding wheels asso-

70

76

80

3]

90

e
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105

110
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120

128

136
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cizted in pairs with the respeective
means for transmitting the forward move-
ments of the pinions to one set of wheels, and

a sub-total key and connectic . operable to |
.meintam the pinions in engagement with the

racks during the movements of the latter in
both directions and to cause the movement

of the racks in one direction to return said ‘
last-mentioned set of wheels to zero osition |

and their movement in the reverse direction

to correspondingly advance the other set of !

wheels.

26. In an adding meachine, the combina-
tion, with the adding racks and theis operat-
ing and controlling devices, of g series of pi

-
: H ), St pi
ons engageable with and disengageable from

sald racks, means for normally maintaining .

said pinions out of engagement with the
racks during the movement of the latter
in one direction and in engagement with
them during their movement in the opposite
direction, for the purpose of returning the
pnions forward, two sets of adding wheels
associated in pairs with the respective pin-
lons, means for transmitting the forward
movements of the pinions to one set of wheels,
a sub-total key and connections operable
to maintain the pinions in engagement with

iniens, | tion, with a series of adding whaeel _a.ctu..tz;ﬁ
| pinions and means for imparting differenti

the racks during the movements of the latter .

m both directions and to caise the move-
rment of the racks in one direction to return

said last-mentioned set of wheels to zero posi- !

tion and their movement in the opposite di- .

rection to correspondingly advance the other
set of wheels, and a total key and connections
operable to maintain the pinions in engage-
ment with the racks during their movement
in one direction only and to cause such move-
ment of the racks to return the latter set of

wheels to zero position.

27, In an adding machine, the combina-
tion, with a series of adding wheel actuating
pintons and means for imparting differential

movements to said pimions, of two sets of

sdding wheels associated in pairs with the
respective pinions, a differential gearing be-

tween each pinion and its associated pair pf |

adding wheels, and means for holding one
set of adding wheels from movement while
leaving the other set free to be turned by
their associated pinions. |

28, In an adding mae}liﬂe, the combina-
tion, with a series of adding wheel actuating

pinions and means for imparting differential

movements to said pinions, of two sets of
adding wheels associated in pairs with the

+

respective pinions, a differentinl gearing be-

‘tween each [iinion and its associated pair of
2

adding wheels, means for lecking one set of
adding

mg the other set free to be turned by their

assoclated pmions, and means for cavsing
of the locked set of wheels to

the unlocking
automatically lock the other sct of wheels. -
29. In an adding machine, the combina-

wheels from movement while leav-

{

associat

| wheels, means for hﬁ'ldiﬁ“g o

1.3

movements to sard pinions, of two sets of
aading wheels assceiated in pairs with the

respective pinions, a differential gearing be- 70

tween each %inion and its assoeiated pair of
, and means for holding either

adding whee
set of adding wheels from movement at will
while leaving the other set of wheels free to
be turned by their associated pinions. -
30. In an adding machine, the combina-
tion, with a series of adding wheel actuatin

pinions and means for imparting differentis,
uovements to sald pinions, of two sets of
- adding wheels associated in pairs with the 80

respective pinions, & differential gearing be-
tween each pmion and its associated pair of
adding wheels, means for holding either set

of adding wheels from moveinent at will

while leaving the other set of wheels free to
be turned by their associated pinions, and

75

35

means for causing the release of such set of .

wheels to automatically lock the other set
of wheels. o .
21. In an adding machine, the combina-
tion, with a series of adding wheel actuating
pinions and means for imparting differentia
moverments to said pinions, of two sets of
adding wheels associated in pairs with the
respective pinions, a differential gearing be-

90

Bb

tween eaca pinion and its assoclated pair

of adding wheels, means for holding one set.
¢f adding wheels from movement while
leaving the other set of wheels free to be
turned by their associated
means for turning the last-mentioned set

-of wheels backward to zero position and re-
. leasing and correspondingly advancing the

other set of wheels.

pinions, and 16

32. In an adding machine, the combina- 105

tion, with a series of adding wheel actuatin
pintons and means for imparting differentia

movements to said pinions, of two sets of
addimg wheels associated in pairs with the

tween each pilnion and its associated _pair
of adding wheels, means for holding either
set of adding wheels from movement at will

- while leaving the other set of wheels free to

' Tespective pinions, a differential gearing be- 110

e turned by their associated pinions, means 113

for returning the last- mentioned set of

wheels to zero position and releasing and
correspondingly advancing the other set of
wheels, and means for subsequently return-

pendently of the other wheels.

ing the latter wheels to zero pasition inde- 120

33. In an adding machine, the combina-

tion, with a series of adding wheel actua,th}%
pinions and means for imparting differentia

movements to said pinions in a forward 12s

direction, of two sets of adding wheels
etli In pairs with the respective pin-

lons, & differential gegring between each
pinton and its associated pair of adding

F
a4

1

ne set of adding 180
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wheels from mwement while lwviﬁg the
obher set free to be turned by the forward

'movements of their associated pinions, and

a sub-total key and connections for causing
said. pinions to turn said last-mentioned set
of adding wheels backward to zero position
and to correspondingly advance the other
set of wheels. .

34. In an adding maghine, the combina-
tion, with a series of adding wheel actuatin
pinions and means for imparting differentia
movements to said pinions in a forward

direction,  of two sets of adding wheels

associated in pairs with the respective pin-
ions, a differential gearing between each
pinion and its associated pair of adding
wheels, means for holding one set of adding

wheels from movement while leaving the
other set free to be turned by the forward .

movements of their associated pinions, a
sub-total key and connections for causing
said pinions to turn said last mentioned set
of ad%;ng wheels backward to zero position
and to correspondingly advance the other
set of wheels, and a total key and connec-
tions for causing the pinions to return the
latter wheels to zero position independently
of the other wheels.

35. In an adding machine, the ¢ombina-
tion, with the adding racks and their operat-
ing and controlling devices, of a series of
pinions G}Eemted by the respeciive racks,
twe sets of adding wheels associated in pairs
with the respective pinions, a differential
cearing between each
ciated pair of adding wheels, and means for
holding one set of adding wheels from move-
ment while leaving the other set free to be
turned by the movements of their associated
pILONS.

36. In an adding machine, the combina-

~ tion, with the adding racks and their operat-

45

50

55

60

ing and controlling devices, of a series of
pinions operated by the respective racks,
two sets of adding wheels associated in pairs
with the respective pinions, a differential
gearing between each pinion and its asso-
ciated pair of adding wheels, and means for
holding either set of adding wheels from
movement at will while leaving the other
set of wheels free to be furned by their

assoclated pinions.

37. In an adding machine, the combina- .

tion, with the adding racks and their operat-
ing and controlling devices, of a series of
pinions operated by the respective racks,
two sets of adding wheels associated in pairs
with the respective pinions,.a differential
gearing between each pinion and its asso-
ciated Eair of adding wheels, means for lock-
ing either set of adding wheels from move-
ment at will while leaving the other set of
wheels free to be turned by their associated

pinions, and means for causing the unlock-

inion and its asso- |
 tion, with the adding racks and their operat-

"wheels backward to zero

910,749

ing of such set of whuels to automatically s
Iloc the other set of wheels. X

38. In an wdding machine, the combina-
tion, with the adding racks and their operat-

ing and controlling devices, of a series of
' pinions operated by the respective racks,

70

two sets of adding wheels associated in pairs

with the respective pinions, a differential
gearing between each pinion and its asso-
ciated pair of adding wheels, means for lock-
ing one set of adding wheels from movement
while leaving the other set of wheels free to
be turned by their associated pinions, and
means for turning the last mentioned set of
osition and un-
locking and correspondingly advancing the

other set of wheels.

75

80

39. In an adding machine, the combina-

tion, with the adding racks and their operat-
ing and controlling devices, of a series of pin-
ions operated by the respective racks, two
sets of adding wheels associated in pairs with
the respective pinions, & differential gearing
between each pinion and its associated pair
of adding wheels, means for locking one set
of adding wheels from niovemnent while leav-
ing the other set of wheels free 1o be turned
by their associated pinions, means for re-
turning the last-mentioned set ol wheels to
zero position and unlocking and correspond-
ingly advancing the other set of wheels, and
means for subsequently returning the latter
wheels to zero position independently of the
other wheels. -

40. In an adding machine, the combina-

ing and controlling devices, of a series of pin-
ions engageahle with and disengageable from.
said racks, means for maintaining said pin-
ions out of engagement with the racks during
the movement of the latter in one direction

8H

90

90

100

105

and in engagement therewith during their

movemnent in ths opposite direction, two
sets of adding wheels associated in pairs with
the respective pinions, a differential gearing
between each pinion and the adding wheels
of its pair, &nc{) means for holding one set of
wheels from movement while leaving. the
other set of wheels free to be tuirsd by therr
associated pimons. -

41. In an adding inachine, the combina-
tion, with the adding racks and their operat-
ing and controlling devices, of a series of pin-
ions engageable with and disengageable from
said racks, means for maintaining said pin-
ions out of engagement with the racks during
the' movement of the latter in one direction
and in engagement therewith during their
movement in the opposite direction, two sets

- of adding wheels associated in pairs with the

respective “inions, a differential gearing be-

tween each pinion and the adding wheels of

its pair, and means for holding either set of
wheels from movement at will while leaving

110

115

120

125
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the other set of wheels free to be turned by 1 by the forward moveftients of their nesopss 8

their assoeiated pinions. - | ated piniofis, theans operable at will for majhe
42. In an &dffing machine, the combina- ! taining the pmichs in engagement with tha

tion, with the adding racks and their operat- | racks during the movements of the latter In

-5 1ng and controlling devices, of & series of pin- El both diréctions; and means for releasing the
1ons engageable with and disengageable from locked set of whesls and locking the other set 7¢
sald racks, means for mamtaining sgid pin- | at the end of the thovement 6f the racks inone
lons out of engagement with the racks during | diteetion aiid prior to their retun movemdiit
the movement of the latter in one direction | in the opposite direction. '

10 and in engagement therewith during their 45. In an adding machine, the combina-
movemnent in the opposite direction, two ! tion, with the adding raeks and their operat- 75
sets of addmg wheels associated in pairs with - 1mg dnd controling deviees, of a series of
the respective pinions, a differential gearing | pinions engageable with and disengageable
between each pinion and the adding wheels | from said recks, means for normally main-

15 ot its pair, means for holding either set of | tainin satd piniofis in engagement with the
wheels from movement at will while leaving | racks ﬁuriﬂ" their movenient in oneé direttiosi 8o
the other set of wheels free to be furned by | and out 0% etigagément therewlth duritig
their associated pinions, and means for caus- | theip movement 1i the opposite direttion,
ing the release of one set of wheels to auto- | for the purpose of turning the pinions for.

20 matically lock thé other set of wheels. | ward; two sets of ddding wl eéls associated in

43. In an adding miachine, the combina- pairs with the respective pinions, a différen- 85
tion, with the dadding racks and their operat- | tial gearing betwien each pinion and the add-
ing and controlling devices, of a series of pin- | iy whedls of its pair, means for normally
ons engageable with and aisengageable from holding oné set of adding wheels from niove-

25 said racks, means for normally maintaining | ment while ledving the wheels of the OPPo-
satd pnions in’engagement with the racks | site set free fo be turned by the forward 9o
during their movement in one direction ani movements of their sssociated pinions,
out of engagement therewith during their | means operable &t will for maintaining the
movement i the opposite direction, for the pinlons in engagémert with the racks during

30 purpose of turning the pinions forward, two | their movements in both directions, 'azi§ -
sets of adding wheels associafed in palrs with | means for automatically releasing the locked 95
the respeetive pinions, a ditferential gearing | set of wheels and locking the other set of
between each pinion and the adding wheels | wheels at the end of the movement of the
of 1ts pair, means for norinally holding one | racks in one direction and prior to their ré-.

35 set ol adding wheels from movement while | turn movement 1n the opposite direction. |
leaving the other set of wheels free to be | 4G, In an adding machine, the combiria- 100
turned by the forward miovements of thejs tion, with the adding racks and their operat-
assoclated pinions, means operable at will to | ing and controlling devices, of a series of

- maintuain the pinions in rngagement with the | pinions engageabls with and disengageable

10 racks during the movenents of the latter in '%rum satd racks, means for normaily main--
both directions, and means for releasing the | taining said pinions in &ngagement with the 105
locked set of wheels and locking the other set | racks durine their movement in one direction
after the racks have completed their move- | and out of engagement therewith during
ment 1 one direetion a.n_j_ prior to their re- | their movement in the opposite direction,

45 turn moveément in the opposite direction, | for the purpose of turning the pintons for-
whereby the one set of wheels may be re- | ward, two sots of adding wheels associdated in 110
turned to zero position and their accumula- j pairs with the respective 1nions, a différen-
tion be transfar}rfciim the other set of wheels. | tial gearing hetween edch pinion and the

44. In an addin |

g maciine, the combina- adding wheels of its pair, méans for nor-

50 tion, with the adding racks and their operat- | mally holding one set of wheels from move- -
ing and controlling devicds, of a series of pin- | ment while leaving the other set of wheols: 115
ons engageable with ani disengageable from | free to be turned by the forward movemstits
sald racks, means for normally maintaining | of their associated pinions, means operable at.
“aul pinions in engagement.with the racks | will for maintaining the pinions in engage-

56 during their movement in ofie direction and | ment with the racks during the movements
out of engagement therdwith during their | of the latter in both directions, means for 120
movement in the opposite «lirection, for the releasing the locked set of wheels and locking
purpose ol turning the pinions forward, two | the other set at the end of the movement 0%

~ sets of adding wheels associgted in pairs with | the racks in one direction and prior to their

60 the respective pinions, a differentis] gearing | return movement in the opposite directior,
between each pinion and the adding wheels | for the purpose of returning the one set of 125
ol its pair, means-for. holding either sét of | wheols to zero position and transferring their.
wheels from movement at will while lewing ' accumulation to the other set of wheels, and

|

the wheels of the other set free to be turned | means for subsequently reversing the nor-

L
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mal engagement of the racks and pinions Tor

]

the purfln:'nge of returning the last mentioned |

set of wheels to zero position.

tion, with the adding racks and their operat-
Ing and controlling devices, of a series of
nnions engageable with
}rmu sald racks, means for normally main-
talning said pinions In engagement with the
racks during their movement in one direction
and out of engagement therewith during
their movement in the opposite directiom,
for the purpose of turning the pinions for-
ward, two sets of adding wheels associated

In patrs with the respeetive pions, a differ-

ential gearing between esch pinion and the
adding wheels of its pair, means for normally
holding one set of ‘wheels from movement
while leaving the wheels of the opposite set
free to be turned by the
of their respective pinions, means operable

at will for maint&ininisthe piniﬁns in en-

gagement with the rac during the move-
ments of the latter in both directions, means
operating automatically ta release the locked
sfmf wheels and to lock
end of the movements of the racks in one
direction and prior to their return movement
in the opposite direction, for the purpose of
returning the one set of wheels. to zero posi-
tion and transferring their accumulation to
the other-set, and means for subsequently
reversing the normal engagement of the
racks and pinions for the purpose of return-
ing the last
position.
48. In an adding machine, the combina-
tion, with the adding racks and theik operat-
ing and controlling :
inions engageable with and disengageable
E‘mn Said racks, means for normally main-

taimng said pinions out of engagement with

the racks during the movement of the latter
in one direction and in engagement with
them during their movement in the opposite
direction, for the purpose of turning the
puions forward, two sets of adding wheels
assoclated in pairs with the respective pin-

ons, a_ diiferential gearing between each |

pinton and the adding wheels of jts 81r,
ieans for holding one set. of adding wheels
lrom niovement while leaving the w eeols .of
the other set free to be turned y the forward
movements of their associated
sub-total key
cause the pinions to remain in engagement
with the racks during the movements of the
latter in both directions, and means for re-
leasing the locked set, of whesls
the other set prior to their return movement
in the opposite direction. |

49. In an adding machine, the combjins.-
tion, with the adding racks and: their operat-
ing and controlling evices, of a series of pin-

lons engageable with and disengageable from |

; - during ihe
adding machine, the combina- |

and disengageable |

| gearing between each
wheels of its pair, means for holding one set

- maln m engagement with the

forward movement |

tge other set at the

mentioned set of wheels to ZOro

devices, of a 3eries of |
- Ing the other set free to be turned b

pinions, a
and copnections operable to |

" two sets of adding wheels

and locking |

| their associate

910,740

sail | racks, means for normally maintaining
said pinions out of engagement with the racks

movement of the Iatter in one dj-
rection and in engagement with them during
their movement in the oppostte dircetion for
the purpose of turning the pmions forward,
two sets of adding wheels associated in pairs
with the respective pinitons, a differential

pmon and the acdding

of adding wheels from movement w ile leav-
Ing the wheels of the other set free to be
turned by the forward movement of their as-
sociated pinions, a sub-total key and con-
nections operable to cause the pinions to re-
N 1 racks during
m - both diree-
cooperating with said sub-
total key and its connections for automatic-
ally releasing the locked set of wheels and
locking the other set of wheels at the end of
the movement of the racks i one direction

the movements of the latter
tions, and mesns

and prior to their return movement in the

opposite direction,
50. In an adding machine, the combina.-

! ' Ing racks and their operat-
Ing and controlling devices,
tons engageable with

and disengageable from
sald racks

, means for normally mamtaining

70

75

80

&5

90

of a series of pin-

sald pinions out of engagement with the racka 95

during the movement of the latter in one di-
rection and in engagement with them during
their movement in the opposite direction, for
the purpose of turning the pinions forward,
two sets of adding wheels associated in PAIrs
with the respective pmions, a differential
gearing between each pinion and its ASS0Ci-
ated pair of adding wheels, means for holding
one set of wheels from movement whila leav-
the for-
_ pinions,
operable at will for reversing the
normal engagement of the racks and pinions
for the purpose of causing the racks to turn
the operatgi. adding wheels backward to
zero position, ,

ol. In an adding machine, the combina-
tion, with the adding racks and their operat-
ing and controlling devices, of a series of pin-
lons engageable with and disengageable from
said racks, means for normally Inaintaining
said pinions out of engagement with the racks
during the movement of the latter in one di-
rection and in engagement with them during
their movement in the opposite direction, for
the purpose of turning the pinions forward,
associated in pairs
with the respective pinions, & differential
gearing between each pinion and ifs associ.
ated pair of adding wheels, means for holding
either set of wheels from movement, at wilf:
while leaving the wheels of tha other set frea
to be tm‘gﬁ by the forward movements of

dy pinions, and means operable
at will to reverse the normal

ward movements of their AsSsoCclate
and means

engagement of

100
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119

115
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130
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the racks and pinions for the purpose of eaus- | setf.of wheels from movement while leaving

the wheels of ‘the other set free to be turne

ing the racks to turn the .operated adding ] :
wheels backward to zero position. | by'the forward movements of their associated
52. In an adding meachine, the combina- pinions, a sub-total key and cennections oper-

5 tion, with the adding racks and their operat- | able to cause the Inions to rematn in engage- 70
ing and controlling devices, of a series of pin- | ment with the racks during the movements of
1ons engageable with and disengageable from ~the racks in both directions, Imeans codperat-
said racks, means for normally maintaining | ing withsaidsub-total key and its connections
sald pinions out of engagoment with the racks | for automatically releasing the locked set of

10 during the movement of the latter in one di- | wheels and locking the other set at the end 75
rection and in engagement with them during | of the movement of the racks in one direc-
their movement in the opposite direction, for | tion and prior to their return movement in
the purpose of turning the pinions forward, | the opposite direetion, for the purpose of
two sets of adding wheels associated in pairs returning’the one set of adding wheels to zero.

15 with the respective pinions, a differential | position and transferring its sccumulation 8¢

- gearing between each pinion and its associ- | to the other set of wheels, and a total key
‘ated pairof adding wheels, and a total key and | and connections subsequently operable at
connections operable-at will to reverse the | will to revorse the normal engagement of the
normal engagement. of the racks and pinions | racks and pinions for the purpose of causing

20 for the purpose of causing the racks to turn | the racks to return the last mentioned set of 85
the operated adding wheels backward to zero | adding wheels to zero position.
position, T | . 95. In an adding machine, the combina-

53. In an adding machine, the combina- tion, with the adding racks and their oper-
tion with the adding racks and their operat- | ating and controlling devices, of a series of

25 ing and controlling devices, of & series of pin- | pinions operated by the respective racks, two 90
1ons engageable with and disengageable from | sets of adding wheels associated in pairs
sald racks, means for normally maintaining | with the respective pinions, & differential
said pmions in engagement. with the racks gearing between each pinion and its pair of

~ during the movement of the latter in one di-- adding wheels, independent sets of locking

30 rection and out of engagement with them | devices for the two sets of adding wheels, and 95
‘during their movement in the opposite direc- | controlling keys and connections for the I'C-
tion, two sets of adding wheels associated in | spective sets of locking devices.
pairs with the respective pinions, a differen-;} 96. In an adding maghine, the combina-
tial gearing between each pinion and its pair' | tion, with the adding Egcks and their oper-

35 of adding wheels, means fgr holding one set. | ating and controlling devices, of a series of 100
of wheels from movement while leaving the | pinions operated by the respective racks, two
wheels of the other set free to be turned by | sets of adding whesls associated in pairs with
the forward movements of their associated | the respectyve pinions, a differential gearing
pinions, a sub-total key and connections | between each pinion and its pair of adding

40 opcrable to cause the. pinions to remain in en- ‘wheels, independent locking E'ames cooper- 105
gagement with the racks during the move- -ating with thd respective sets of wheels,
‘ment of the racks in both ¢lirections, means : springs temding to maintain said frames in
for releasing the locked sgt of wheels and | locking éngagement with their respective
tocking the other set at the:end of the move-') sets of wheels, and controlling keys and con-

45 ment of the racks in one direction and prior | nections for operating said frames. | 110
- to their return movement m the-opposite di- 57. In an adding machine, tho combina- .
rection, and a total key aj d connections for | tion, with the adding racks and their oper-

- subssquently reversing gg will the normal en- | ating and controlling devices, of a series of
gagement of the racks and. pinions for the pinions operated by &e'mspectiva racks, two

50 }}urposﬁ_ of causing the rackg to return the sets of adding wheels associated in pairs with 115
ast mentioned set of adding wheels to zero | the respective pinions, a differential gearing

- mosition. | L { between each pinion and.its pair of adding
54. In an adding- machine, the combina-- wheels, independent sets of locking devices
tion, with the adding racks and their oper- | for the two sets of adding wheels, and con-

55- ating’ and controlling devices, of & series of | trolling keys and connections for the re- 12¢
piniang engagesble with. and disengageable | spective sets of locking devices such that the
from, 8aid racks, means for normeally main--| operation of one of said controlling kevys will
talning gaid pinions in engagement with the | cause one set of wheels to be locked fromn
rapks during the mogyement of the latter in | movement while leaving the other set free

60" one-<hwection and &t of engagement with | to be turned by their associated pinions, and 125

- them during their movement in the opposite |'such that the operation of the other con.
direction, two sets of adding wheels associated | trolling key will release the locked set of
m pairs with the respective pinions, g differ< | whesls an cause the other set to become
ential gearing between each pinion and its locked. ' | -

65 pair of adding wheels, menans or holding one | ..6§ In an adding machine, the combina- 130
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tion, with the adding racks and their oper- 1 two sets of adding wheels associated m pairs
ating and controlling devices, of a series of | with the respective pinions, a differential

pinions operated

between each pinion and its
wheels, independent locking

Emir of adding
1'

1
:

ames cooper-

ating with the respective sets of wheels,
springs tending to maintain said frames in

locking engagement with their respective
sots of wheels, and controlling keys and con-
nections for operating said frames sueh that

locking frame from the corresponding set of
wheels will cause the other locking frame to
automaticallv engage and loek its set of

wheels. ‘
59. In an adding and listing mmachine, the

~myg which set of

by the respective racks, two | gearing between each pinion and its asso-
sets of adding wheels associated in pairs with !
the respective pinions, a differential geanng |

ciated pair of adding wheels, means for hold-
ing one set of adding wheels from movement
while Ieaving the other set free to be turned
by their associated pinions, a transversely
movable paper carriage, and means con-
trolled by said paper ¢arriage for deternun-

1P adding wheels shall be held

from movement and which set left free to be
_ _ - turned by their associated pmions.
the operation of either key to disengage 1ts ;

combination, with a plurality of sets of add-°

ing wheels and operating devices therefor,

the other set of a paper carriaze movable
transversely of the machine . independently
of the adding wheels and their operating de-
vices, and means controlied by the paper car-
riage for determining which set of adding

wheels shall be actuated by the operaiing :

devices of the machine.

60. In an adding and listiing mechme, the
combination, with the adding racks and their
l\F-PI‘EI ing and controlling devices, of iwo sets
o

64. In an adding and listing machine, the
combination, with the adding racks and their
operating sl controlling devices, of a series
of pinions operated by the respective racks,
two sets of adding wheels associated in poirs
with the respective pinions, & differential
gearing between each ponon and 1its asso-

, - ¢lated pair of adding wheels, means for hold-
ineluding transfer mechapism cownstituting :
each set of wheels a totalizer distinct from

ing one set of adding wheels fr 1 movement
while leaving the other set free .o be turned

- by the movements of their associated pmions,

2 transversely movable paper carriage, and
means controlled by the said paper carriage

. for determining which set of adding whee
' shall be held from movemeni and which set

IH 4 H.Il-ll.l I = X lsl

adding wheels associated in pzirs with {he :

respeciive racks and independently operable
thereby, a paper earriage movable trans-
versely of the machine independently of the
paper carnage for
edding wheels shall be actuated by the add-
ing racks.

61. In an adding and listing machine, the

- aa. voas : & a B :
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- two sets of adding wheels
. with the respective pmions, a
\ . gear between each pinion and its pair of add-
adding wheels, and means eontrolled by the :
determining whieh set of

left free to be turned by their associated
pinions.

65. In an adding and listing machine, the
combination, with the adding racks and their
operating and controlling devices, of a senes
of pinions operated by the respective racks,
assoclated m pairs
differentia!

ing wheels, independent sets of locking de-
vices for the two sets of adding wheels, a
transversely movalle paper carriage, and

{ means intermediate the paper carnage and
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- said sets of locking devices for controlling -

n¥erat§ng and controlling devices, of two sets
of adding wheels associated in pairs with the

respectite racks and independentiy operable
thereby, a paper carriage movable trans-

versely of the machine, and means for caus- -
ing the position of the paper carnage to de-

termune which set of wheels shall be oper-
ated by the sedding racks.
62. In an adding and listing machine, the
combination, with the adding racks and their
ﬂFerat-ing and controlling deviees, of a series
of pinions operated by the respective racks,
two sets of adding wheels aszociated m pairs
with the respective pinionsand independentl
operable thereby, & paper carriage movable
transversely of the machine, and means con-
trolled by said paper earrisge for determin-
ing which set of adding wheels shall be op-

erated by the pinions.
atfd machine, the

63. In an adding and ]isti:;g
combinsation, with a series of adding wheel

actusting pinions and means for impartin

differential movements to said pimons,

the operation of 1he locKing devices Dy the
movements of the paper carriage.
66. In an adding and listing machine, the

: combination, with the adding racks and their
. O

ting and controlling devices, of a series
pinions operated by the respective racks,
two sets of adding wheels associated n pairs

. with the respective pinions, a differential

e e———— e B el S i R i gk AR b e -
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between each pinton and its pair of add-
mg wheels, independent sets of locking de-
vices for the two sets of adding wheels, con-
trolling keys and connections for the respec-
tive sets of locking devices, a transversely
movable paper earriage, and means inter-
mediate said paper carriage and sald con-
trnl]inikejs for causing the operation of the
contro ::lg keys and locking devices to be
controlled by the movements of the paper
carriage.

JESSE G. YINCENT.
Yitnesses:
RusseLL E. BERNER,
Rovaw S. MEELERT.
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