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ADDING MACENE 
Max Garbel, Chicago, Ill., assignor to Victor 
Adding Machine Company, Chicago, Il., a cor 
poration of Illinois 
Application April 3, 1937, Serial No. 134,774 

2 Claims. 

This invention relates to adding machines, and 
is more particularly directed to a subtraction 
transfer for the accumulator mechani Sm. 
As illustrated herein, the present invention in 

volves mechanism which is engageable by the ac 
cumulator and which mechanism is under the 
control of a control key and operatively connected 
with the actuating mechanism of the machine to 
effect a carry when an accumulator pinion its 
rotated to carrying position. 
The chief object of the inyention is the provi 

Sion of an improved means for effecting a transfer 
or carry during subtraction operations. 
Another object is to provide a positive operat 

ing mechanism for a subtraction carry, and which 
mechanism serves to retain the accumulators 
while in their normal or carried positionS. 
A further object is the provision of Operating 

mechanism for a subtraction carry, which, when 
moved, is restorable at the start of the subsequent 
operating stroke of the machine and during the 
time the accumulator is free of the carry mecha 
nism and moving into engagement with its re 
spective racks. 
And a still further object is the provision of a 

subtraction carry mechanism which is condi 
tioned by the accumulator mechanism under the 
control of the accumulator and actuated by the 
actuating mechanism of the machine. 

Referring to the drawings: 
Figure 1 is a top plan view of an adding ma 

chine showing a portion of the casing thereof 
broken away to illustrate my improved subtrac 
tion mechanism attached thereto. 

Figure 2 is a longitudinal Sectional view taken 
substantially on the line 2-2 of Figure 1. 

Figure 3 is an enlarged detail side elevation of 
the subtraction carry mechanism, illustrating its 
position after a subtraction carry. 

Figure 4 is a detail cross-sectional view taken 
substantially on the line 4-4 of Figure 2. 

Figure 5 is a detail cross-sectional view taken 
substantially on the line 5-5 of Figure 2. 

Figure 6 is an enlarged partial detail sectional 
view of the accumulator and carry mechanism 
shown in Figure 4. 

Figure 7 is an enlarged partial detail perspec 
tive view of the accumulator and accumulator. 
mechanism with the Subtraction carry mecha 
nism controlled thereby. 

Figure 8 is a side elevation of the machine 
with the casing in Section and illustrating the op 
erative connections between the actuating mech 
anism of the machine and the subtraction carry 

(C. 235-137) 
mechanism, and also the operative connections 
between the signal keys and accumulator. 

Figure 9 is a view similar to Figure 8 illustrat 
ing a changed position. 

Figure 10 is an enlarged plan sectional view of 
the operative connections shown in Figure 8 
taken on the line O-10. 
Figure 11 is an enlarged plan sectional view 

taken on the line - of Figure 13. 
Figure 12 is a view of the left hand side of the 

machine with the frame in section, illustrating 
the connections between the actuating mecha 
nism and the subtraction carry mechanism oper 
able with those connections shown in Figure 8. 

Figure 13 is an enlarged detail side elevation of 
the parts shown in Figure 3, illustrating the posi 
tion they assume when the accumulator is clear. 

Figure 14 is a view in side elevation similar to 
Figure 8, illustrating the position the parts as 
Sune When the Subtotal key is depressed. 

Figure 15 is a view similar to Figure 14 showing 
a changed position. 

Figure 16 is a partial detail view of the parts 
shown in Figure 14, illustrating the position they 
assume when the Subtraction key is depressed. 

Figure 17 is a partial detail view of the parts 
???????' in Figure 16, illustrating a changed posi 
ion, 
Figure 18 is an enlarged partial detail view of 

the Subtraction carry mechanism and the parts 
coacting with the accumulator. 

Figure 19 is an enlarged detail perspective view 
of the lower portion of the four control keys and 
the signal rack. 

Figure 20 is an enlarged detail perspective view 
of the clearing control arm and the parts associ 
ated therewith extending to the repeat key. 

Figure 21 is a view in side elevation of the parts 
shown in Figure 20. 

Figure 22 is an enlarged detail sectional view of 
the control disc showing the pins carried thereon 
and the arm controlled thereby, 

Figure 23 is an enlarged detail perspective view 
of the arm controlled by the disc for effecting the 
restoring of the slides carried on the racks. 
Figure 24 is an enlarged detail cross-sectional 

view taken on the line 24-24 of Figure 8. 
My improved subtraction carry mechanism is 

shown applied to an adding machine of the key 
set type and operable with an accumulator that 
is moved into and out of engagement with 
reciprocating racks. So much of the machine 
is shown, as is necessary for a clear understand 
ing of the cooperating parts for effecting the en 
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tor operable by the actuating mechanism of the 
machine and for varying the time of engagement 
and disengagement of the accumulator under the 
control of the control keys, and also the operable 
connections cooperating with the actuating 
mechanism for setting the subtraction mecha 
nism preparatory to a subtraction carry. 
The construction of the control mechanism 

shown herein for effecting the engagement and 
disengagement of the accumulator with the racks 
is somewhat similar to that shown in my applica 
tion, Ser. No. 121,132, filed January 18, 1937, but 
in this instance the control mechanism retains 
the accumulator normally out of engagement 
with the racks and is moved to bring the ac-e 
cumulator into engagement for movement with 
the racks at predetermined intervals depending 

, upon the desired operation of the machine. 
Further there are means coacting with the con 
trol mechanism and operable after totaling 
operations for effecting the disengagement of the 
accumulator with the racks. 
The parts which are similar to those disclosed 

in the application above referred to, are as fol 
lows: depressible digit keys 30, racks 3 con 
trolled thereby, slides 32 carried on each of the 
racks and a type bar 33 controlled by each of 
the racks, the accumulator 34 and its cooperating 
mechanism for retaining or effecting the release 
of the racks, accumulator control mechanism and 
printing mechanism. The digit keys 30 are de 

35 

40 

45 

50 

55 

60 

65 

70 

75 

pressed to limit the movement of their respec 
tive racks 3 and the actuator shaft 35 is then 
oscillated by the forward and return movement 
of a motor or handle 36 secured to this shaft. 
This oscillation of the actuator shaft causes 
the oscillation of a disc 37 fixed to a shaft 38 
carried in the side plates A and B of the machine. 
The disc 37 is operatively connected to the actua 
tor shaft 35 by a link 39 and this disc 3 normally 
controls the operation of the accumulator con 
trol mechanism 40 to selectively effect engage 
ment and disengagement of the accumulator 34. 
The accumulator control mechanism Comprises 

a pair of mesh-controlling cam plates 25 Secured 
to each end of a shaft 88 supported in the side 
plates A and B of the machine. The cam plates 
25 are each provided with a cam slot 25a through 
which the ends of the accumulator shaft extend. 
and these cam slots are arranged to retain the 
accumulator in lowered position when the cam 
plates 25 are in their normal positions (Figs. 8, 
14 and 16). A link 26 is pivoted to One of the 
cam plates 25 at 25b and is arranged for sliding 
movements on the side plate A by means of the 
slot and stud connection indicated at 26a. This 
link 26 has a substantially U-shaped member 27 
pivoted thereto at 27a and is held in raised posi 
tion thereon by a spring 28 attached to the pivot 
25b and to a pin 86 carried by the U-shaped 
member 27 forwardly of the pivot 27a. The up 
per leg of the U-shaped member 27 is provided 
with an ear 82 which is normally out of the path 
of pins 44 and 46 carried by the disc 3 and the 
lower leg of the U-shaped member has a lug 29 
which is normally in the path of these pins 34 
and 46. 
As the machine is operated for addition, the 

forward stroke of the handle 36 (Fig. 9) will carry 
link 39 therewith and disc 3 will be rotated 
counterclockwise approximately 180°, and at near 
the limit of its rotation, pin 46 will engage lug 
29 and pull the U-shaped member 27 and link 
26 rearwardly to swing the mesh-controlling 
cam plates 25therewith and cause the accumula 
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tor to be carried upward by the cam slots 2 a to 
engage the slides 32. Upon the restoring stroke 
of the handle 36, disc 37 is returned and pin 46 
will be carried away from the lug 29 and pin 44 
which is approximately diametrically opposite 
pin 46 on the disc 37 will be carried to engage 
the other side of lug 29 at near the return limit 
movement of disc 37 to restore the control 
mechanism 40 and cam plates 25 to disengage 
the accumulator from the slides 32. The lower 
leg of the U-shaped member 27 is provided with 
a pin 29a at its free end portion and is adapted 
to be engaged by an arm C under the control of 
the total and subtotal keys 47 and 48, respectively, 
and by an arm 2 under the control of the sub 
traction key 50 for the purpose of selectively posi 
tioning ear 82 with respect to pins 44 or 46, as 
will be later described. 
The accumulator 34 carries pinions 4 which 

are bodily moved into and out of mesh with the 
respective slides 32, the accumulator frame 42 
being pivotally mounted on a shaft 43, and mov 
able about this shaft under the control of the 
mesh-controlling cam plates 25 to bring the 
pinions 4f into and out of mesh with the slides 
(Figs. 2 and 3). When the frame 42 is lowered, 
the pinions i? are out of mesh, and when it is 
raised, the pinions are in mesh (Fig. 18). V 
The up and down movement of the accumula 

tor frame 42 is effected by means of the disc 37, 
(Figs. 8, 9, 16 and 17), when one of the pins 44, 
45 or 46 thereon engages to effect movement of 
the accumulator control mechanism 40 to cause 
the engagement and disengagement of the ac 
cumulator pinions f at the proper time. When 
the accumulator control mechanism is moved 
rearwardly (Fig. 9), the accumulator pinions 4 
are brought in mesh with the slides 32 and when 
the accumulator control mechanism is in the 
forward position (Fig. 8), the accumulator 
pinions 4 are out of mesh with the slides. 
The machine illustrated is capable of perform 

ing adding, totaling, subtotaling. repeat and sub 
tracting Operations, and for each of these opera 
tions, the accumulator is arranged to be brought 
into engagement with the slides 32, and to be 
carried out of engagement therewith at the proper 
time, in accordance with the operation that is 
being performed. 
The accumulator control mechanism 40 is ar 

ranged to be conditioned by depressing control 
keys which selectively determine the time of en 
gagement of the accumulator 36 with the slides. 
The usual adding operations are performed with 
Out depressing a control key; in the total opera 
tion the total key 47 is depressed; the subtotal 
operation is performed by depressing the sub 
total key 48; in the repeat operation the repeat 
key 49 is depressed; and in subtraction operations 
the Subtraction key 50 is depressed. 
The depression of two of the control keys, 

namely, the total and subtotai keys, effects the 
movement of the control arm C, which in turn 
Serves to clear the keyboard to restore any de 
pressed digit keys prior to a total or subtotal 
Operation, and the free end of the control arm 
C engages pin 29a of the U-shaped member 27 to 
Selectively position the ear 82 with respect to 
pins 44, 45 and 46 on disc 37. 
The normal adding, totaling and subtotaling 

operations are similar to those disclosed in my 
application referred to, but as illustrated herein, 
the accumulator is normally out of engagement 
With the slides and is brought into engagement 
therewith at the proper time, being controlled by 
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2,211,891 
the accumulator control mechanism which is also 
selectively positioned by the control keys to effect 
the desired operation. 

It is while the accumulator is in raised position 
(Figs. 7 and 18), and controlled by the move 
ments of the racks and slides that each of the 
pinions 4 thereof may effect the movements of 
a tens transfer arm 5 and a zero lock arm 52. 
All of the pinions except the first pinion of lowest 

0 order of the accumulator have a pair of discs 53 
and 54 secured for movement therewith. The 
disc 53 is provided with substantially diametrical 
ly opposed pins 55 and 56, with the pin S5 extend 
ing to the right or in the direction of lowest 

ls order, and the pin 56 extending to the left or in 
the direction of highest order, while the disc 54 
is provided with a peripheral recess 57. 
As the accumulator consists of a plurality of 

units each comprising a pinion 4 and a pair of 
0 discs 53 and 54, it is thought that a description 

of one and its cooperating parts will suffice for 
a description of all. 
The pin 55 of the disc 53 is arranged to normal 

ly effect a tilting movement of the tens transfer 
arm 5 by direct contact therewith, while the pin 
56 is arranged to also effect movement of the tens 
transfer arm 5 through an arm 58 connected 
to the tens transfer arm. The arm 5 is con 
trolled by the pin 55 and the arm 58 is controlled 

30 by the pin 56, as will be later described. The tens 
transfer arm 5 is pivoted on a shaft 59 carried 
in the side plates A and B of the machine, while 
the arm, 58 is pivoted on the accumulator shaft 
43. The arms 5 and 58 are connected together 

85 by a slot and pin connection at 60, so that the 
movement of one or the other of the arms Will 
control the movements of a detent 6 pivoted on 
a shaft 62 carried by the side plates A and-B. 
The zero lock arm 52 is also pivoted to the ac 

40 cumulator shaft 43 and has a rearwardly extend 
ing portion 63 provided with an ear 64 that serves 
to coact with an ear 65 formed on each of the 
racks 3. The ear 64 on the extending portion 
63 of the Zero lock arm is adapted to engage the 

As ear 65 of the rack when the peripheral recess 5. 
of the disc 54 of the accumulator registers with 
a pin 66 on the free end of the zero lock arm 52. 
When the machine is clear (Figs. 2 and 18), 

the tens transfer arm 5 and the Zero lock arm 
60 S2 are in their lowered positions so as to be in 

the path of and controlled by the accumulator 
when the accumulator is raised and its pinions 
4 are in mesh with the slides. 
During normal adding operations, the selected 

ss digit keys are depressed, then the handle 36 is 
pulled forwardly and the slides 32 are carried 
rearwardly with the racks 3, which are arrested 
by the depressed digit keys 30, and at near the 
limit of the forward stroke of the handle, the 

60 accumulator frame 42 is rocked upwardly to 
effect engagement of the pinions 4 of the ac 
cumulator 34 with the slides 32. During the re 
turn stroke of the handle, the slides and racks 
will be restored and run into the accumulator the 

65 amounts set up in the machine and at near the 
end of the return stroke of the handle, the ac 
cumulator will drop out of mesh with the slides. 
When the accumulator is raised to engage the 

slides, a cam 67 on the tens transfer arm 5 is 
70 then in the path of turning movements of the 

pin 55 carried on the disc 53 of the coacting ac 
cumulator unit. During the rotating movements 
of the accumulator under the control of a slide 
and rack, should the pin 55 be brought to engage 

75 the cam 67, it will tilt the tens transfer arm 5 

their tilted positions with the slide 32 in advance 

3 
and effect the release of the detent 6 coacting 
there with. During this time the rack has been 
carried away from the extension a of the de 
tent Bf to permit the ear 68 of this detent to 
move out of the notch 69 to notch 70 of the tens 
transfer arm under the control of a spring 
connected to the arm 5 and detent 6 (Fig. 3). 
A slide lock arm 72 is arranged to be con 

trolled by the tens transfer arm 5 and is piv 
oted adjacent thereto on the shaft 59 and has O. 
a lug 72a which is normally urged into engage 
ment with the tens transfer arm 5 by a torsion 
Spring 72b. When the tens transfer arm 5 is 
in its tilted position (Fig. 3), the slide lock arm 
T2 is carried therewith by reason of the torsion 
spring .2b and an ear. 73 at the free end of the 
NSlide lock arm 2 is then carried out of the path 
of a lug 32a on the slide 32. This movement 
of the slide lock arm 72 effects a release of the 
slide 32 and an addition carry to the accumu 
lator by permitting the slide to move beyond its 
normal position, as is more clearly pointed out 
in the application above referred to. The tens 
transfer arm 5 and slide lock arm 72 remain in 

thereof until near the end of the restoring stroke 
of the handle 36 when the ears 65 of the racks 
3 engage the extensions 6a of the detents 6. 
This engagement of the detents restores them 
with their ears 68 out of the notchio and into 
the notch 69 and by reason of the spring 7 f, the 
tens transfer arm 5 is restored, which in turn 
carries the slide lock arm 72 to normal position. 
Then the slides which have been permitted to SS 
paSS the ear 73 of the slide lock arm 72 are re 
stored after the accumulator 34 has been car 
ried doWinWardly out of mesh with the slides. 
This is accomplished by a pin 74 fixed to the 
control disc shaft 38 engaging a shoulder 75 of 
an arm 76 pivoted on the shaft 38 and which 40 
arm is connected at 77 to a rocker arm 78 piv 
oted at 79 to the side plate A, and has its other 
end connected to a slide restoring bar 80 piv 
oted at 8 between the side plates A and B and 
extending across the entire series of slides. 4. 

Subtraction and subtraction carry, mechanism 
When a subtraction operation is to take place, 

the subtraction key 50 is depressed which ef 
fects the movement and positioning of the U- 30 
shaped member 27 of the accumulator control 
mechanism, 40, so as to carry an ear 82 thereof 
into the path of movement of the pin 44 carried 
On the disc 3 and also position a pin 86 into 
the path of an arm 84 (Fig. 16). 55 
When operating the machine and at the start 

of the forward stroke of the handle 36, the ear 
82 is engaged by the pin 44 to carry the accumu 
lator control mechanism 40 rearwardly and rock 
the accumulator frame 42 upwardly with the 
accumulator pinions 4 in mesh with their re 
spective slides. As these slides 32 are carried 
rearwardly during the forward stroke of the 
handle, the depressed digit keys 30 determining 
the amount set up in the keyboard to be sub- 65 
tracted, will limit the rearward movement of the 
racks and slides. This rearward movement of 
the slides will run out of the accumulator, the 
amount to be subtracted, and during this move 
ment of the accumulator, should a pin 55 of an 70 
accumulator unit be rotated to engage the cam 
67 and tilt the coacting tens transfer arm 5, the 
notch 69 thereof will be free of the ear 68 of 
the detent 6 and this detent will be urged by 
its spring 7 with its ear 68 into the notch TO 75 



4. 
of the tens transfer arm 51 and retain the same 

0. 

in tilted position (Fig. 3). At near the end of 
the forward stroke of the handle, a pin 83 form 
ing the pivot for the Slink 39 on the disc 37 will 
engage to swing the depending arm 84 carried 
on a stud 85 extending from the side plate A 
of the machine. The free end of this arm 84 will 
engage pin 86 of the accumulator control mech 
anism 40 and exert a pressure thereagainst to 
restore the same to lower the accumulator frame 
and carry the pinions 4 of the accumulator out 
of engagement with the slides 32. As the ac 
cumulator is lowered to normal position out of 
engagement with the slides 32, it is brought into 
meshing engagement with a plurality of Seg 
ments 87 that normally serve to retain the units 
of the accumulator in the position to which they 
have been moved, and which segments also serve 
aS 8. subtraction carry, as will be presently de 
scribed. Each of the segments 8 is arranged for pivot 
all movements on a shaft 88 supported below the 
accumulator in the side plates A and B of the 
machine, and these segments are aligned for 
meshing engagement with the pinions 4 of the 
accumulator. 34. The segments 8 each have 
their lower end portions pivoted at 89 to a con- , 
necting link 90 which has its other end pivoted 
at 9 to a depending arm 92 that is pivoted for 
swinging movements on a shaft 93 Supported ad 
jacent the accumulator in the side plates A and 
B of the machine. Each of the links 90 carries 
an arm 94 pivoted thereto at 95, and a spring 
96 which has its ends secured to the link 90 and 
arm 94 serves to support the arm in raised posi 
tion on the link. The link 90 is guided through 
a comb 97, while the arm 94 is guided through a 
comb 98. This comb 98 is provided with a plu 
rality of slot openings 99 (Fig. 7), which serve 
to retain the arms 94 aligned with ears to 
formed on a leg of of each of the detents 6. 
During each operation of the machine, the 

shaft 93 is rocked to exert a tension to the de 
pending arms 92 through the springs O2, but 
during the time that the detents 6 remain in 
their normal positions (Figs. 2, 13 and 18), mor 
mal subtraction operations take place in the ac 
cumulatOr. 

Operation of substraction carry mechanism. 
When a subtraction carry is to occur during 

subtraction operations, the pin 55 of one of the 
units of the accumulator will have moved to en 
gage the cam 67 to tilt the tens transfer arm is 
and carry the notch 69 thereof out of the path 
of the ear 68 of the detent 6 which permits the 
detent to be urged upwardly by its spring 
in the same manner as when adding. While the 
arm 94 and link 90 are released from the detent 
6 coacting therewith, they remain in their nor 
mal at-rest positions until at near the limit 
of the forward stroke of the handle, and at 

70 

s 

which time, the arm 84 is engaged by the pin 
83 of the control disc 3 to restore the accu 
mulator control mechanism 40 and cause the ac 
cumulator frame to be lowered with the pinions 
4 of the accumulator in mesh with the seg 
ments 87. The swinging movement of the arm 
84 when engaged by the pin 83, causes the free 
end of this arm 84 to engage the pin 86 which 
restores the accumulator control mechanism 40 
after a subtraction operation (Fig. 17). After 
the accumulator has been lowered, the actuat 
ing mechanism carried by the actuator shaft 35 
is then brought into play which effects the move 

2,211,891. 
ment of the released link 90 and arm 94 to effect 
a counter-clockwise movement of the coacting 
segment 87 for a carry. All of the remaining 
segments 87 will be retained through their link 
and arm connections abutting the ear 100 of 
their respective detents 6. When the detent 6 
is in its raised position (Fig. 3), the ear OO of 
the leg of thereof is carried out of the path of 
the arm 94, and this arm and its coacting link 
90 are then free to be moved rearwardly. In 
Order to urge the link 90 and arm 94 rearwardly 
for a carry, each of the depending arms 92 are 
yieldingly connected by a spring 02 to a mem 
ber 03 fixed to the shaft 93, and the shaft 93 is 
provided with depending arms 04 fixed at each 
end thereof outwardly of the side plates A and 
B. These depending arms 04 each have a link 
O5 pivoted thereto at 06, and the other ends of 
the links 05 are each pivoted at 07 to a bell 
crank 08 that is supported for pivotal move 
ments on a stud fo9 fixed to each of the side 
plates A and B of the machine. The actuator 
shaft 35 carries members O and fixed to 
each end of the shaft adjacent the side plates 
A and B, and these members to and are 
brought into engagement with the bell-cranks 
08 at near the end of the forward stroke of the 
handle 36. These members O and Will 
rock the bell-cranks 08 rearwardly to exert a 
pull on the links 05 and the depending arms 
f04 to rock the shaft 93 and exert a pull on the 
Spring 02 which, in turn, force the arms 92 and 
links. 90 to rock the segments 87 counter-clock 
wise for a carry (Fig. 3). While the arm 94 
carried on the link 90 is in abutting engagement 
with the ear 100 of the detent 6 f, it will pre 
vent the segment 87 from rocking on its shaft 88, 
When the ear 100 of the detent 6 has been 
moved out of engagement with the arm 94, this 
arm and link 90 are then free to move rear 
Wardly and the tension of the spring O2 ex 
erted by the rocking movement of the shaft 93 
will then cause the segment 87 to rock on its 
shaft 88 and effect a carry to the coacting ac 
cumulator pinion 4 f. 
An arm f2 is carried on the side plate A on 

a pivot 3 and this arm is rockable by the de 
pression of the subtraction key 50 for condition 
ing the accumulator control mechanism with 
the ear 82 of the U-shaped member 27 thereof 
between the pins 44 and 45 so that pin 44 will 
immediately engage ear 82 and carry the con 
trol mechanism rearwardly to raise the accu 
mulator in mesh with the slides 32 at the start 
Of the forward Stroke of the handle 36. 
A tension Spring 4 is arranged to coact 

with each of the bell-cranks 08, and this 
Spring has one end secured to the pivot AG 
and its other end secured to the base of the 
machine below the pivot 09. These springs 4 
serve to hold the bell-cranks 08 in the position 
to which they have been moved to retain the 
shaft 93 in its normal position or to retain a 
tension on the depending arms 92. 
When the members 0 and of the actuat 

ing mechanism have engaged the bell-cranks 
08, they will have rocked them rearwardly, so 

that when these members are restored to their 
normal positions, the bell-cranks will remain in 
the positions to which they have been rocked. 
This rocked position of the bell-cranks retains 
the link 90 and arm 94 in advanced position 
while the tens transfer arm 5; and detent 6 
are restored to their normal positions, as above 
described, 
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2,211,891 
Assume now that a subtraction carry has oc 

Curred, the free end of the arm 94 is then under 
the ear OO of its coacting detent 6 and re 
mains in this position. During the time that 
the racks 3 and slides 32 are being restored to 
their normal positions, the ears 65 of the racks 
engage the extensions 6 fa of the detents 6f to 
move them downwardly from Figure 3 position 
to Figure 13 position. The restoring movement 
of the detent 6 restores the tens transfer arm 
5 to normal position, and the detent depresses 
arm 94 which is permitted to yield by reason of 
the Spring 96, and the link 90 and arm 94 re 
main in this advanced position until the next 
Operation of the machine. 

During the succeeding operation, the bell 
cranks 08 are restored to their normal posi 
tions after the accumulator has been raised into 
mesh with the racks. This movement of the 
accumulator, which is accomplished by engage 
ment of one of the pins on the control disc 37 
With the ear 82 of the U-shaped member 2 
forming part of the control mechanism, carries 
a pin 5 fixed to mesh-controlling cam plate 25 
into engagement with a depending pawl 6 piv 
otally carried on the link 05 at 7 (Figs, 8 and 
9), and which pawl is normally urged toward 
the pin 5 by a spring 8 fixed to the paw 

6 and link 05. As the accumulator control 
mechanism 4.0 is moved to cause engagement of 
the accumulator with the slides prior to the re 
storing of bell-cranks 08, the pin ( 5 on cam 
plate 25 Will be brought into engagement with 
the pawl 6 and effect a forward movement of 
the links 5 to rock the shaft 93 and depend 
ing arms 92 to restore the advanced link 90 and 
arm 94 to normal position. When thus restored, 
the arm 94 will then be urged upwardly by its 
spring 96 with the free end of the arm 94 in 
abutting engagement with the ear OO of the 
detent 8. 
When a carry occurs during subtraction oper 

ations, the pinions 4 of the accumulator will 
have been rotated while engaged with the slides 
32 until a pin 55 of an accumulator unit has en 
gaged the tens transfer arm 5 to tilt this arm 
and position the coacting detent 6 out of en 
gagement with the arm 94 of the subtraction 
carry mechanism. As the accumulator 34 is 
lowered out of mesh with the slides 32, it is 
brought into mesh. With the segments 8 and it is 
at the end of the forward stroke of the actuator 
shaft 35 that the members to and engage 
the bell-cranks 08 to effect the carry, as above 
described. 
Should the units of the accumulator 34 be so 

positioned that when a subtraction carry of one 
of the units occurs, it positions the adjacent unit 
of higher order for a carry; the pin 56 of this 
adjacent accumulator unit will be carried into 
engagement with its coacting arm 58 and effect 
a downward rocking movement of this arm 58 to 
tilt the tens transfer arm 5 by reason of its 
slot and pin connection 60 and will effect the 
release of the detent 6f coacting with the tens 
transfer arm 5, and, when released, the ear foo 
of this detent will be carried out of the path of 
the coacting arm 94. As all of the depending 

S 
arms 92 remain under the tension of their springs 
O2 by reason of the shaft 93 remaining in its 

rocked position, a rocking movement of the co 
acting segment 8 will occur for a carry to the 
unit of higher order adjacent the one that has 
been set up for a carry under the control of a 
slide 32. 

In my improved subtraction carry mechanism, 
it is always possible for this mechanism to effect 
a "zip' throughout the units of the accumulator 
or for a carry from one unit to an adjacent unit 
of higher order throughout the series, as the 
shaft 93 is always positioned to maintain a ten 
Sion against the links 90 and Segments 87 at 
the completion of each subtraction operation of 
the machine. 
While I have shown control keys operable for 

effecting the positioning of the accumulator con 
trol mechanism 40 for movement with the driv 
ing mechanism of the machine, the same has not 
been fully described herein, as it has been fully 
disclosed in my application above referred to. 
I clain: 
1. In an adding machine, an accumulator 

adapted to be reversely actuated for addition or 
Subtraction, comprising an accumulator wheel, 
a pivoted tens transfer arm adapted to be rocked 
by movement of the accumulator wheel in trans 
ferring operations, a pivoted detent holding the 
transfer arm in normal position and movable to 
hold the transfer arm in moved position, a spring 
connecting the detent with said transfer arm pro 
viding means for moving the detent by movement 
of Said transfer arm, a subtraction carry mecha 
nism comprising a shiftable pair of arms pivoted 
together in end to end relation and with one of 
Said arms normally abutting said detent, a carry 
Segment normally engaged by the accumulator 
wheel and operatively connected to be moved by 
movement of the said pair of pivoted together 
arms, and tensioning means urging to shift the 
Said pivoted together arms upon each operating 
stroke of the machine, said tensioning means 
effecting the shifting of the said pair of pivoted 
together arms and movement of the segment to 
effect a carry when said detent is moved to re 
lease the said pair of arms by movement of said 
tens transfer arm. . 

2. In an adding machine, an accumulator 
adapted to be reversely actuated for addition or 
Subtraction comprising an accumulator wheel, a 
novably mounted tens transfer arm adapted to 
be moved by movement of the accumulator wheel 
in transferring operations, a detent holding the 
transfer arm in normal position and movable to 
hold the transfer arm in moved position, a pair 
of shiftable members pivoted together in end to 
end relation with one of said members normally 
in abutting relation with said detent, a carry 
Segment movable by movement of said shiftable 
members and engageable by the accumulator 
wheel, tensioning means for shifting said mem 
bers, said transfer arm when moved effecting 
movement of the detent and releasing the shift 
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able members to the action of said tensioning 
means to effect a carry, 

MAX GARBE 


