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The present invention relates to bookkeeping 
or accounting machines and more particularly 
to that type used in savings banks for recording 
the customary deposits and withdrawals. The 
present invention is intended to diminish the 
amount of manipulation necessary in operating 
such machines. To this end the present inven 
tion includes structure which enables a move 
ment of a balance lever to set up the mechanism 
for taking a proper algebraic total from the 
balance totalizer, and also to start the machine. 
The provision of this mechanism makes it un 
necessary to press a motor bar after the lever 
is adjusted. 
With this and incidental objects in view, the 

invention includes certain novel features of con 
struction and combinations of parts, the eSSen 
tial elements of which are set forth in appended 
claims and a preferred form or embodiment of 
which is hereinafter described with reference to 
the drawings which accompany and form a part 
of this specification. In said drawings: 

Fig. 1 is a diagrammatic view of the keyboard; 
Fig. 2 is a side elevation showing the amount 

differential mechanism and totalizer assemblies; 
Figs, 3 and 4 are side elevations of details of 

the balance totalizer; 
Figs. 5 and 6 are side elevations of details of 

the overdraft mechanism; 
Fig. 7 is a front sectional view showing details 

of the balance totalizer and its actuating mech 
anism together with parts of the overdraft 
mechanism; 

Fig. 8 is a perspective view of the overdraft 
mechanism; 

Fig. 9 is a front view of part of the machine 
broken away to show the connection between 
the transaction differential and the totalizers; 

Fig. 10 is a plan view of parts shown in Fig. 9; 
Fig. 11 is a front sectional view showing the 

connections from the keyboard to the balance 
totalizer for shifting the latter; 

Fig. 12 is a side elevation of the balance lever 
and certain of the parts over which this lever 
exercises a control; 

Fig. 13 is a side elevation of the transaction 
key bank and the balance lever together with 
parts connecting the two; 

Fig. 14 is a side elevation of certain parts of 
the transaction key bank; and 

Fig. 15 is a side elevation showing Some of 
the connections between the keyboard and the 
balance totalizer. 
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GENERAL DESCRIPTION 
The mechanism illustrated herein discloses a 

machine having one adding and subtracting or 
balance totalizer of the customary type embody 
ing reversely rotated wheels. It also includes 
a row of interspersed adding totalizers to accu 
mulate separately the deposits, withdrawals, pos 
itive old balances, negative old balances, posi 
tive new balances, and negative new balances, 
and two other rows of such totalizers for accu 
mulating the various classifications of deposits 
and Withdrawals. 
When a patron presents his passbook for the 

purpose of making a deposit, the old balance 
is entered in the balance totalizer, as well as in 
one of the special totalizers assigned such old 
balance. The deposit is then entered in the 
balance totalizer and in its special totalizer. 
The new balance is then taken from the balance 
totalizer by a lowering of the balance lever from 
its "add' to its “balance' position. The lower 
ing of this lever causes the proper one of two 
blind new balance keys to be depressed, which 
in turn causes the selection of one of two blind 
keys for selecting the proper side of the balance 
totalizer. Further movement of the lever causes 
the depression of the selected one of these latter 
blind keys and thereby positively moves a se 
lecting rider for the balance totalizer to its 
proper position. The selection of these blind 
keys and the resulting shifting of the selecting 
rider for the balance totalizer is controlled by 
a suitable overdraft mechanism with the result 
that a proper algebraic total is taken. The very 
last portion of the movement of the balance 
lever causes the motor clutch to be released to 
start the machine. 
Near the end of the operation of the machine 

the balance lever is automatically returned to 
its home position and the machine comes to rest. 

DETAILED DESCRIPTION 
Keyboard 

The keyboard for the present machine is 
shown diagrammatically in Fig. 1 and includes 
amount keys 50, two rows of Special totalizer 
keys 5 and a row of transaction keys bearing 
appropriate legends. In this transaction bank 
the keys D and W represent deposits and with 
drawals respectively and the keys POB and 
NOB represent positive old balances and nega 
tive old balances respectively. The two blind 
keys situated near the center of this bank rep 
resent the positive and negative new balances. 
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A key stem 24 is situated to the right of the 
transaction bank and cooperates with two blind 
keys 20 and 22 used to shift the operating mech 
anism for the balance totalizer so that amounts 
may be entered thereon algebraically. A kind 
of operation lever 14 is provided to take the 
totals from the various totalizers for the trans 
action bank and for the two banks of Special 
totalizer keyS. 
142 also are provided for use in taking totals 
in these banks. The function of these levers is 
to select a particular totalizer when it is desired 
that the total be taken therefrom. The present 
invention, however, is not involved with the de 
tails of the taking of totals from any of the 
totalizers in these three rows, so the operation 
of these levers is not given. 
The special totalizer keys 5 in the two left 

hand rows control only their respective total 
izers, while the transaction keys in the right 
hand row control not only the respective total 
izer assigned to each, but further control the 
operation of the balance totalizer. It must be 
remembered that the kind of operation lever 4 
is used in taking totals from the totalizers for 
the three rows of totalizer selecting keys but is 
not used when a total (new balance) is taken 
from the balance totalizer, for such Operations 
are performed with the lever 4 in its 'addi 
tion' position. 

... For taking totals from the balance totalizer, 
a balance lever 49 is provided. When this lever 
is moved to its balance position it depresses the 
keystem 24 and with it one of the blind keys 26 or 
22 to shift the balance totalizer. Movement of 
this lever to its balance position also otherwise 
completely conditions the machine for a balance 
operation and starts the operation without any 
further manipulation of the keyboard. 

During itemizing operations the machine is 
started when any one of the four keys in the 
transaction bank is depressed, these keys in the 
present machine being constructed as motor 
keyS. 

Differential mechanism, 
The differential mechanism is shown in a gen 

eral way in Figs. 2 and 9, Fig. 2 showing the 
amount differential and Fig. 9 a few parts of the 
transaction differential. Referring to Fig. 2, the 
differential includes two complementarily mova 
ble arms 43 and 44 brought together through 
the action of complementary gears to adjust a 
minimum movement segment f45 under the inner 
end of a depressed amount key 59. These parts 
are actuated by a suitable pinion secured to a 
shaft 66 oscillated during each operation of the 
machine. The detailed movement of these parts 
is not given, since it is fully shown and described 
in the United States Patent No. 1792,569 issued 
to Ernst Breitling on February 17, 1931. It might 
be noted, however, that the particular form of 
planet gearing shown in Fig. 2 is not present in 
the patent but is shown in a later patent disclos 
ing the mechanism for taking totals in this type 65 
of machine. This later patent is numbered 
1,899,455, issued to Ernst Breitling on February 
28, 1933. For an understanding of the present 
case it is sufficient to say that the movement of 
the complementarily movable members 43 and 
f44 causes a movement of a large gear 57 to an 
extent commensurate with the value of the de 
pressed amount key 50. The positioning of the 
minimum movement segment 45 causes a posi 
tioning Cf its corresponding amount type wheel 

Three totalizer coupling levers 
0. 

2,258,697 
through a train of gears 47, 43, 52, 54, 55, 
and 56 and a rack 52', the gear 4 being 
driven by the segment 45 through beveled teeth 
appearing on both members. 
The differential mechanism for the transac 

tion banks is partially shown in Fig. 9 and in 
cludes complementarily movable members 06 
and G and a minimum movement segment iO5. 
As is customary in the art, the differential mech 
anism for these banks controls the relative posi 

... tioning of the various totalizei's and the actuat 
ing mechanism, so that an amount Set up. On the 
keyboard will be entered in the appropriate total 
izer under control of the totalizer selecting keys. 

5 However, since the details of this differential 
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mechanism are not necessary to an understand 
ing of the present invention, they are not shown. 

Totaliae's 

The machine on which the present invention 
is shown includes three rows of interspersed 
totalizers (Fig. 2) situated radially about a cen 
tral shaft 46. For identification these rows are 
numbered I, II, and III. Each of these rows cus 
tomarily contains nine totalizers. In the pres 
ent instance two of the rows contain inine total 
izers assigned to the two rows of special total 
izer keys and the third row contains six totalizers 
assigned to the transaction keys. The construc 
tion of these interspersed totalizer units and the 
operation thereof are generally well known in 
the art and a form corresponding very closely to 
that used in the present mechanism is shown 
and described in U. S. Patent 1,398,933 issued to 
Bornkessel et al. On February 7, 1933. details of 
this mechanism, however, are not necessary to 
an understanding of the present invention, so 
they are not shown. - - 

There is also provided a balance totalizer con 
Sisting of only one totalizer unit, but having two 
reversely rotating. Wheels in each decimal Order. 
This totalizer unit is numbered IV (Fig. 2) and 
is better shown in Figs. 3, 4, and 7. It includes 
two reversely actuated wheels - 52 and 59 (Fig. 
7), a pair of which is provided for each decimal 
order. The operation of these wheels is briefly 
as follows: 
The differential rotation of large gear 57 

(Figs. 2 and 3) commensurate with the value of 
the numeral key depressed in that particular 
decimal order is tranSinitted directly to pinion 
58 (Fig. 3) and from there to pinion 39. Since 

at the time of this operation pinion 59 is engaged 
with pinion 59, the motion will be transmitted 
to the former and to sleeve 53 (Fig. 7) Secured 
to this pinion. A rider 63 is loosely mounted on 
a shaft 30 and is slidable longitudinally of the 
sleeve 53, as clearly shown in this figure. The 
rider has an upwardly extending prong protrud 
ing through a longitudinal slot in the sleeve 53 
and is adapted to be noved longitudinally into 
the plane of either of the totalizer wheels 57 or 
59 by a longitudinal movement of shaft 38. 
When the rider is so moved it is in a position 
(see Fig. 4) to rotate one of the totalizer wheels 
upon rotation of the pinion 5 and sleeve 53. 
The reverse rotation of Wheels 5 and 53 is 

made possible by the gear 5 on the shaft 33 
(Fig. 4) and gears 52 and 55 (Fig. 7) connected 
by a sleeve 53. When a rotation is imparted to 
the wheel 59, the movement is transmitted 
through a sleeve 58 and a gear wheel 69 to the 
Wheel 54, sleeve 53, gear 52, and then to gear 5. 
Rotation of the gear 5 causes rotation of a 
gear 48 attached to a sleeve 55, on which the 
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totalizer wheel 57 is mounted. It will be noted 
that gear 5 is sufficiently broad to mesh with 
gear 52 and also with gear 48. 
Each of the totalizer wheels 57 and 59 Carries 

a tooth 39 (Fig. 4) sufficiently long to strike a 
finger 32 depending from an assembly of parts 
33 appearing directly over the totalizer Wheels 

in FigS. 4 and 7. A long tooth of an actuated 
totalizer wheel displaces the finger 32 whenever 
the long tooth 39 is moved through Zero. This 
movement of the fingers 32 is for the purpose 
of transferring units from one order to another 
and is assisted in this action by discs 6 and 
62 and the mutilated gears 36 and 37 appear 

ing in Fig. 4. However, since the details of this 
mechanism are not necessary to an understand 
ing of the present invention they are not given. 

It will be noted, however, that the finger 32 
(Fig. 7) cooperating with the totalizer wheels 57 
and 59 of the highest decimal order is pinned to 
the shaft 34 so as to impart a slight rotation 
thereto whenever the wheels of highest order 
paSS through Zero. 

Overdraft mechanism. 

The machine on which the present invention is 
shown includes a device commonly known as an 
automatic Overdraft mechanism. This mecha 
nism causes the totalizer to add a unit in the 
lowest decimal order whenever the totalizer 
wheel of highest order passes from zero to 9 or 
from 9 to Zero to correct the inaccuracy appear 
ing in totalizers of this type whenever they are 
carried through Zero to a negative quantity or 
returned through zero to a positive quantity. 
The mechanism also includes the additional 

feature of allowing this additional or fugitive 
unit to be added in the units order only when an 
actual overdraft occurs and not when the total 
izer passes from 9 to Zero by exceeding its ca 
pacity in a positive direction or by passing from 
zero to 9 after having been overdrafted during a previous Operation. 
This mechanism is illustrated in Figs. 5, 6, 7, 

and 8. Referring to Fig. 8, it is seen that when 
ever either of the totalizer wheels 5 or 59 in the 
highest decimal order passes through zero it 
Strikes the finger 32 pinned to the shaft 34 
and imparts to this shaft a counter-clockwise ro 
tation. A sleeve member 63 is situated on the 
right-hand end of shaft 34 and is connected 
thereto by a pin and slot connection (see also 
Figs. 6 and 7). This allows the shaft 34 to be 
shifted axially without corresponding movement 
of sleeve 63 but causes the sleeve to receive 
whatever rotation is imparted to the shaft. This 
sleeve is connected to a gear 64 by a Spring 65, 
the spring being secured to both of these parts, 
and sufficiently strong that a partial rotation of 
sleeve 63 will be imparted bodily to gear 64 if 
the latter is free to rotate. The gear 64 is loose 
ly mounted on shaft 34 and has a shoulder 66 
(Figs. 5 and 8) lying in the vertical plane of a 
shoulder 67 on the sleeve 63. These two shoul 
ders normally lie some distance apart, as shown 
in these figures. With this construction, when 
the finger 32 (Fig. 8) is given a rotation by one 
of the totalizer wheels 57 or 59, a corresponding 
rotation is imparted to the sleeve 63 which, 
through spring 65, will rotate gear 64 if the 
same is not positively held against rotation. If 
it is so held, the spring 65 will be tensioned and 
upon passage of the long tooth 39 out of the 
path of the finger 32 the shaft 34 will spring 
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back to its original position, relieving the ten 
sion in the spring. A segment 68 (Figs. 5 and 
8) is loosely mounted on a shaft 69 and carries 
a stud T2 having pivoted thereon a dog 3. A 
sleeve member 75 is also loosely mounted On 
shaft 69 and carries a four tooth restraining 
wheel 70, four radial teeth 76, and a mutilated 
gear 80. The four tooth restraining wheel 70 
lies in the vertical plane of a dog 73, which dog 
is constantly held against the wheel by the ten 
sion of a spring 74 secured to the dog and to a 
projection on the left side of the segment. The 
four teeth 76 are disposed around the sleeve 75 
equidistantly and lie in two different planes. As 
shown in Fig. 8, these teeth lie alternately in two 
planes. An arm 8 is secured to shaft 30 
(Figs. 6 and 8) and lies in the plane of tWO of 
the teeth 76 when the balance totalizer is set 
for addition, and in the plane of the other two 
teeth when the totalizer is set for Subtraction. 
The operation of these parts is briefly as follows: 
When an overdraft appears in the register, the 

shaft 34 is rotated counter-clockwise, causing a 
counter-clockwise rotation of gear 64 and clock 
wise rotation of segment 68 as Well as Wheel 70, 
teeth 76, and gear 80 through the operation of 
dog 73 by the gear 68. If the sign of the bal 
ance in the balance totalizer is positive at the 
beginning of this operation, the arm 8 will be 
lying out of the plane of the tooth 6 situated 
closest to it at this time. Therefore the Segment 
68 will be free to rotate, upon rotation of shaft 

f34. This causes a rotation of the sleeve 82 
(Fig. 7) as well as the transfer eccentric 83 to 
enter the fugitive unit in the lowest decimal or 
der. The precise manner in which this unit is 
entered is not necessary to an understanding of 
the present invention and will therefore not be 
described. 
Upon the return of shaft 34 to normal posi 

tion, by parts of the transfer mechanism in the 
highest decimal order, the segment and dog 3 
will return to their original position, the dog 3 
ratchetting over one of the teeth T0 to allow the 
wheels 70 and 80 and teeth 6 to remain in 
their moved positions. This places one of the 
teeth 76 of the other plane in a position to have 
its movement restricted by the arm 8 unless 
the arm and shaft 30 are moved to their oppo 
site lateral positions for the next operation in 
volving passage of the highest wheel through 
Zero. 

During the normal operation of the machine, 
When the balance totalizer is in a positive condi 
tion and is overdrafted to a negative condition, 
the arm 8 will not prevent the entry of the 
fugitive unit. Likewise When the totalizer is in 
a negative condition and is returned through 
Zero to its positive condition, the arm f 8 will 
not prevent the entry of the fugitive unit, since 
the four teeth 76 are rotated 90 degrees by each 
Overdraft passage of the totalizer through Zero. 
Thus as long as the operation of the machine in 
volves transactions causing the balance totalizer 
to pass through Zero postively and negatively in 
alternate Succession, the arm 8 will have no 
restraining action at any time, the totalizer be 
ing positioned alternately in its adding and sub 
tracting positions during these operations involv 
ing the Overdraft. However, should the totalizer 
have its capacity exceeded in either direction, the 
arm 8 will be effective to restrain the entry of 
the fugitive unit by lying in the path of a tooth 
f76 and thereby causing gear f64 to be held 
against rotation until the long tooth 39 passes 
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the finger 32 and the spring 65 rotates shaft 
34 and finger 32 to normal position. 
When taking a negative new balance from the 

totalizer, the adding wheels are left standing with 
a series of 9's thereon. This is because the sub 
tracting wheels are turned to zero when taking a 
negative new balance. Therefore, when enter 
ing a positive old balance on the adding wheels 
immediately following the taking of a negative 
new balance, the highest order totalizer wheel 
will pass from 9 to zero, that is to say, the same 
as though the totalizer exceeded its capacity. 
This will trip the overdraft mechanism to add one 
into the units order to correct the balance there 
in. This result will be obtained because a shoul 
der 76 will not be in the path of the arm 8, and 
therefore 8 will not suppress the entry of the 
"fugitive one' in the totalizer. As pointed out 
above, the Suppressing arm 8 is effective only 
When the sign of the total in the totalizer is not 
changed in the totalizer. When the total changes 
its sign to negative, a shoulder 6 is placed in 
the path of the arm 8. Subsequent taking of a 
negative total does not change this condition, but 
Subsequent shifting of the totalizer, rider to the 
positive side of the totalizer for entering the old 
balance shifts the arm 8 out of the path of the 
shoulder 8, so that when the highest order 
Wheel passes from 9 to zero, one is added into the 
units order, and a correct old balance Will result 
in the balance totalizer, even though the wheels 
were all standing with 9's thereon before the old 
balance is entered. The totalizer is also auto 
matically corrected. When entering a negative old 
balance following the taking of a positive new 
balance. 
The operation of this overdraft mechanism is 

given only in a general way, since a very similar 
structure is fully shown and described in the 
above mentioned patent to Bornkessel et al. 
See particularly Figs. 16 to 21 of this patent. 

Overdraft control of totalizer selection 
Fig. 8 also discloses mechanism for causing the 

overdraft mechanism to automatically select 
either of two totalizer selecting keys for depres 
sion. The mechanism operates in Such a manner 
that whenever the balance in the balance total 
izer is positive, one of the two totalizer Selecting 
keys is selected, and whenever the balance is 
negative, the other totalizer selecting key is select 
ed. In the present instance the keys selected are 
the blind positive and negative new balance keys 
situated in the transaction bank and used to Se 
lect either of the two new balance totalizers for 
separately accumulating positive and negative new 
balances. As above described, whenever the bal 
ance totalizer passes from positive to negative or 
vice versa, the gear 80 receives a 90 degree ro 
tation. By means of the mutilated construction 
of this wheel 8) (Figs. 6 and 8) a 90 degree rota 
tion thereof will cause a 60 degree rotation of a 
wheel 84 and a disc f 85 connected thereto by 
sleeve i86, the parts, 84 to 86 being loosely 
journalled on shaft 87. A triangular cam groove 
88 is cut in the disc 85 and is so situated that 

it moves a roller 89 in one direction or the other 
during each 60 degree rotation. These nove 
ments of the roller 89, it will be observed, are 
alternate, so that each time the gear 84 is given 
a movement, the roller 89 will be moved in a 
direction opposite to its last movement. The 
roller 83 is situated on the upper end of a bell 
crank 90 connected by a link 9 to a lever 92 

5 

O 

20 

30 

40 

45 

50 

55 

60 

65 

70 

2,258,697 
pivoted thereto a vertical link 95. It is now ob 
vious that 60 degree rotations of gear 84 will 
move link 95 upward or downward depending 
upon its previous movement. The link 95 is 
connected to a lever 96 (see also Fig. 13) piv 
oted on a stud 97 and connected to a detent 
Slide 9. The lever 95, together with an arm 
98, Supports the detent slide 97 for movement 
in the key bank. Two sliding levers 98 and 99 are 
pivoted to the Slide 97 and are tensioned for out 
Ward movement by a spring 99 connected to 
each. These levers 98 and 99 have slots adapted 
to embrace studs 6 and 0 on the blind new 
balance keys and are restrained in their outward 
movement by the studs be and . Each of 
the levers 98 and 99 has a long prong adapted to 
cooperate with stud 95 (Fig. 13) on the upper arm 
of the bell crank 94 pivoted on the stud 95. Each 
lever also has a short prong adapted to contact 
Studs (0 and 0 when the levers lie in a position 
where their long prongs cooperate with the stud 
96. By this arrangement of parts it is evident 
that when the link 95 is in its upper position, 
the detent 97 will lie in its lower position, where 
the long prong on lever 98 will contact stud 96 
and the short prong will contact the stud C0, so 
that upon the clockwise rotation of the bell crank 
94 the blind positive new balance key will be de 
pressed and when the link 95 is moved to its 
lower position by the balance totalizer being over 
drafted, the slide 97 will be raised to its upper 
position where the long prong on the lever $9 
Will contact the stud 95 and the short prong will 
Contact stud (, so that upon clockwise moving 
of the bell crank 94 the blind negative new bal 
ance key Will be depressed. - - 

Totalizer selection for interspersed adding 
totalieers 

The various interspersed totalizers situated in 
rOWS I, II, and III (Fig. 2) are selected for opera 
tion by the three rows of totalizer selecting keys 
shown in Fig. 1, as is customary in key set ma 
chines of this general character. The differen 
tial mechanism situated in these key banks (Fig. 
9) shifts mechanism in the totalizer aSSemblies, 
So that when the totalizer shafts are moved to 
engage the totalizers for actuation, the desired 
totalizer in each row will be coupled with the 
actuating mechanism. - 
The Segment fo5that is differentially positioned 

under the end of a depressed totalizer selecting 
key corresponds to the segment 47 in the above 
mentioned Breitling Patent 1792,569 and is con 
nected by a short sleeve 308 to a segment 29) 
meshing With a pinion 29 secured to a short 
sleeve 292. A segment 293 also is secured to the 
sleeve 292 and meshes with a pinion 294 secured 
to a drum. 295 rotatably mounted on shaft 34. 
As shown in Fig. 9, this drum carries a helical 
groove in its surface in which rests a roller 296 
mounted on a bent arm 297 secured to a plate 380 
by a sleeve 298. As better shown in Fig. 10, the 
plate 300 embraces restricted portions in shafts 
30 and 305, so that movement of the plate 308 to 

the right or left will impart a corresponding 
movement to these shafts. Shaft 3C is grooved 
to accommodate riders 80, which connect the 
actuating Wheels 50 with the totalizer wheels 59, 
and shaft 305 carries a longitudinal groove 306 
(See also Fig. 2) and notches 307, one for each 
decimal order, which constitute an aligning 
means, so that only the totalizer wheel aligned 
With rider 60 will be free to rotate with the 

connected by a sleeve f33 to an arm 94 having 75 actuating wheel 50. 
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By the above mechanism, when the segment 

05 is adjusted by operation of the differential 
mechanism as fully described in the Breitling 
Patent 1792,569, the segments 290 and 293 are 
correpondingly adjusted and rotate drum 295. 
Such rotation adjusts plate 300 bodily to the right 
or left, causing a corresponding adjustment of 
the shafts 30 and 305. In this manner the 
various totalizers are adjusted under control of 
the depressed totalizer selecting keys. 
Selection of the proper side of the balance 
totaliaer for adding and taking the new balance 
This mechanism is disclosed in Figs. 11 and 15. 

As heretofore mentioned, the six keys in the 
transaction bank control the selection of the posi 
tive and negative sides of the balance totalizer. 
This control is exercised through the provision of 
a detent slide O (Fig. 14) pivoted on two arms for 
movement in the key bank in the customary man 
ner. This slide to has six cam portions, three of 
which cooperate with the deposit, positive new 
balance, and positive old balance keys to Select 
the positive side of the balance totalizer, and 
three cams cooperating with the withdrawal, 
negative new balance, and negative old bal 
ance keys to select the subtracting side 
of the balance totalizer. The depression of 
any one of the first mentioned keys causes the 
slide O to be moved upward in the key bank, while 
depression of any one of the last mentioned keys 
causes the slide to be lowered. This raising or 
lowering causes a corresponding movement to be 
imparted to a link pivoted to the slide O and 
to an arm 2 pivoted to the lower end of the link 

. This causes movement of a lever 3 (Fig. 12) 
connected to lever 2 by a sleeve 204, and move 
ment of a link 4 connected to the lever 3, and 
further causes oscillation of a lever 5 connected 
to the link f4 and pivoted on a stud 203. Oscil 
lation of the lever 5 causes an upWard Or doWn 
ward movement of a slide 6 supported by the 
lever 5 and by an arm 202. Slide 6 has levers 
7 and 8 pivoted thereon and pressed outwardly 

by the tension of a spring 205 connected to both. 
The levers 7 and 8 each have a long and a short 
prong, the long prongs being adapted to contact 
the underside of a stud 23 on the key stem 24, 
while the short prongs are adapted to contact 
studs 9 and 21 on blind keys 20 and 22 situated 
on either side of the key stem 24. It is apparent, 
from inspection of the drawings, that when slide 
6 is moved to its upward position by depression 

of one of the three keys for selecting the positive 
side of the balance totalizer, the short prong on 
the lower lever T will engage stud 9 on the 
lower blind key 20 and the long prong will en 
gage the stud 23 on the key stem 24. Likewise 
when any one of the three keys for selecting the 
subtracting side of the totalizer is depressed, the 
slide 6 Will be lowered to the position shown in 
Fig. 12 and the upper lever 8 will contact the 
studs 2 and 23 for depressing the blind key 22. 
A slide 206 (Figs. 11 and 15) is suspended on arms 
20 and 208 for the customary movement in its 
bank. This slide 206 has two cams 209 and 20 
situated under studs 9 and 2 on the blind keys 
in this bank. From an inspection of Fig. 15 it 
can be seen that when the blind key 20 is de 
pressed, stud 9 will engage cam 209 and OWer 
the slide 206, whereas when blind key 22 is de 
pressed, stud 2 strikes cam 210 and raises slide 
206. A pawl 2 is pivoted at 22 and is held by 
a spring 213 in engagement with either of two 
notches in slide 206. This pawl is provided so 
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5 
that this slide 206 will be held in either of its po 
sitions until positively moved to the other posi 
tion by depression of one of the blind keys. A 
segment 24 is pivoted at 25 to the key bank and 
carries a stud 26 lying within a slot in the slide 
206. A segment 27 meshes With the segment 24 
and is secured to another segment 28 lying ad 
jacent thereto. Segment 28 meshes with a 
pinion 29 secured to a gear 220. By this train of 
connections movement of slide 206 causes a ro 
tation of gear 22G and a pinion 22 (Fig. 11) 
meshed therewith and rotatable on shaft 60. 
Pinion 22 has beveled teeth 222 secured thereon 
and meshed with cooperating beveled teeth on a 
Smaller pinion 223. This small pinion 223 is 
pivoted on a stud 224 Secured to a sleeve 225 Sur 
rounding shaft 60. Another pinion 226 is loosely 
mounted on sleeve 225 and meshes with a seg 
ment 227 secured to a sleeve 228 having a tongue 
connection with a drum 229. The drum 229 is 
connected by a link 230 with the kind of operation 
lever 4 shown in Fig. 1. Since this lever 4 
remains in its position shown during all the op 
erations described herein, the drum 229, sleeve 
228, segment 227, and pinion 226 remain station 
alry at all times insofar as the description of the 
following operations is concerned. 

Reverting now to the movement imparted to 
the pinion 22 by depression of one of the blind 
keys 20 or 22, it is seen that rotation of the pinion 
22 causes rotation of the Small pinion 223 and 
sleeve 225 in the same direction. This causes a 
corresponding rotation of a pinion 23 Secured 
to the opposite end of the sleeve 225 and to a 
helical cam drum 232 having teeth meshing with 
pinion 23. Rotation of this drum 232 causes a 
rolier 233 lying within its groove to be shifted 
laterally. This roller is connected to an arm 234 
secured to shaft 40, so that rotation of the drum 
232 by movement of the above described parts 
shifts the shaft laterally. Shaft 40 is secured to 
a frame plate 235 carrying shafts 30 and 34, 
the lateral movement of which selects the adding 
or subtracting side of the balance totalizer as 
clearly shown in Fig. 7. 
From the above it is seen that depression of the 

deposit, positive new balance, or positive old 
balance keys, followed by depression of the key 
stem 24, causes the balance totalizer to be con 
ditioned for adding, whereas depression of the 
Withdrawal, negative new balance, or negative old 
balance keys, followed by depression of the key 
stem 24, causes the balance totalizer to be con 
ditioned for Subtracting. 
Totaliaer engaging and disengaging mechanism. 
The means of engaging and disengaging the 

totalizers shown in Fig. 2 involves mechanism 
to move the totalizer wheels toward the central 
shaft 45 by SWinging the wheels about shafts 
236 or 254 as a pivot. This mechanism includes 
a cam 394 (Fig. 9) Secured to shaft 34 and co 
operating with rollers 302 and 303 on an arm 30 
secured to shaft 236. This shaft 236 is secured 
to the totalizer frame So that upon rotation of 
cam 304 the arm 30 and totalizer frame will 
Oscillate about shaft 236 as a pivot. A side view 
of these parts is substantially the same as the 
showing of parts 25 to 254 (Fig. 3). This Oscil 
lation of the totalizer frame causes the actuating 
gears 50 (Figs. 2 and 3) to be engaged with in 
termediate gears 237 that are rotated differ 
entially through gears 238 by the large differ 
ential gear 5 under control of a depressed 
amount key. During adding operations totalizers 
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are engaged for actuation just before the differ 
ential mechanism returns home from its moved 
position, and are disengaged at the end of such 
return movement, while for total taking a selected 
totalizer line is engaged at the beginning of a 
machine operation and is disengaged after the 
differentials have been actuated to their moved 
positions. For sub-totalizing the totalizers are 
engaged at the beginning of the operation and 
are left engaged until near the end of the opera 
tion, as is customary, and for non-adding Opera 
tions they remain disengaged during the entire 
operation. The mechanism for controlling the 
tinning of these four different types of operation 
does not form a part of the present invention 
and is therefore not shown. 

It might be here mentioned that one engaging 
mechanism is provided for the adding inter 
spersed totalizers in rows I, II, and III and a 
separate engaging mechanism is provided for the 
balance totalizer. By such provision it is pos 
sible to have the balance totalizer engaged while 
the other totalizers are disengaged and vice 
versa for the purpose of transferring totals. 
Conditionitg the machine for a balance operation 
When it is desired to take a balance (taking a 

total from the balance totalizer) it is necessary 
only to move the balance lever 49 from its add 
to its balance position. This completely condi 
tions the machine for a balance Operation and 
releases the motor clutch and closes the motor 
SWitch to start the operation. During the lower 
ing of this lever three separate functions are 
performed one. after the other. The first is that 
of depressing One of the blind keys in the trans 
action blank for the purpose of selecting the 
proper transaction totalizer into Which the 
balance will be transferred and for shifting the 
slide 6 (Fig. 12) to couple the proper blind key 
20 or 22 for depression to properly shift the 
balance totalizer. It will be remembered that 
the selection of the blind key in the transaction 
bank and the consequent selection of the blind 
key 20 or 22 is under control of the overdraft 
mechanism above explained. 
The initial downward movement of lever 49 

raises link 263, rotating lever 26 counter-clock 
Wise about its pivot f87 and lowering link 262. 
Link 262 at its lower end is pivoted to a short 
arm. .233 secured to shaft 264 having also secured 
thereto another short arm 265 in turn pivoted 
to link 93a. The lowering of link 262 therefore 
lowers link 93C as well as an arm 266 pivoted at 
the Upper end of link 93a and journalled on 
Shaft 2. Lowering the arm 266 causes clockwise 
movement of bell crank 94 about its pivot 95, 
due to the pin and sigt connection between the 
bell crank and arm 266. This clockwise move 
ment depresses the selected one of the blind keys 
and adjusts the detent 0 to its upper or lower 
position as heretofore explained. 
The initial movement of lever 49 also adjusts 

the timing mechanism for engaging the balance 
totalizer, so that it will be engaged and disen 
gaged at the proper times for total taking. As 
above explained, this timing mechanism does 
not form a part of the present invention and is 
therefore not shown, 
Continued movement of the balance lever 49 

causes the upper end thereof to contact and move 
roller 25 (Fig. 12) mounted on an arm 268 
Secured to a short shaft 269. This movement 
rotates shaft 269 counter-clockwise as well as a 
short an 2: ) also secured thereto. The arm 270 
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lies over the pin 27 secured on the inner end of 
the key stem 24 and thereby pulls the key 
stem into its depressed position. As above ex 
plained, this movement of the key stem shifts the 
balance totalizer under control of the Overdraft 
mechanism. - 
As the balance lever is given its last increment 

of movement, a stud 22 secured on an ear on 
the lower end of the lever contacts and moves 
a release pawl 273 pivoted on a stud 274. This 
movement releases a clutch disc 25 to the action 
of a spring 276 to engage the drive shaft of the 
machine with the motor and to raise a switch 
leyer 27 to close the electric circuit. Since the 
details of the motor clutch and SWitch mecha 
nisms are well known in the art, no further de 
tail thereof is giveia. 
The balance lever 49 may be returned to its 

add position near the end of the operation by any 
Suitable mechanism. An example of such mecha 
nism is disclosed in the United States Patent 
1,736,067 issued to Samuel Brand on November 19, 
1929. However, since the specific form of return 
mechanism is not essential to an understanding 
of the present invention, it has not been shown, 

Machine release for adding operations 
During item entering operations involving the 

depression of transaction keys it is necessary only 
to press the proper anaount keys together with 
the appropriate totalizer key 5 and the appro 
priate transaction totalizer key. The depression 
of the transaction totalizer key releases the 
clutch in a manner similar to that just explained 
in reference to the lowering of lever 49, so that 
there is no necessity for depressing a special 
motor bar. The details of this release mecha 
nism, however, do not form a part of the present 
invention, so they are not shown. 

During Such operations it is, of course, neces 
Sary to. depress the key stem 24 to select the plus 
or minus side of the balance totalizer, so special 
means has been provided to perform this func 
tion. Referring to Fig. 12, a disc 2.78. is secured 
to shaft 27 and has a shoulder 279 resting against 
a roller 280 on the lower end of an arm 28 
Seeured to shaft 269. This shaft 27 receives one 
clockwise revolution each operation of the ma 
chine and therefore depresses key stem 24 at the 
beginning of such operation. The disc 278 is 
cut away at 282 to prevent interference of roller 
280 with the periphery of the disc when the 
balance-lever 49 is operated. - 
What I do claim is: 
1. In a machine having an add and subtract 

totalizer, actuators for said totalizer, two de 
pressible key stems, means controlled by the de 
pressible key stems to selectively couple -the-to 
talizer with the actuators for taking a balance 
from the totalizer, a third depressible key stem, 
means operated by the depression of the third 
key stem to depress one or another of the said 
two key stems, and a balance lever movable into 
a balance position to condition certain elements 
of the machine for automatically taking a bal 
ance from Said totalizer, the combination of 
means - extending into the path of the balance 
lever and actuated by the balance lever as the 
balance lever is moved into its balance position, 
and an element integral with the last-named 
means coacting with the third keystem to depress 
the third keystem to thereby depress the said 
one or another of the said two depressible key 
stems upon movement of the balance lever into 
its balance position so that the totalizer is coupled 
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with the actuators prior to a machine operation. 

2. In a machine having an add and subtract 
totalizer, actuators for said totalizer, means to 
selectively control engagement of the totalizer 
with the actuators, said means including a shift 
able detent, means coacting with the detent to 
shift the detent into one position for adding Oper 
ations and the taking of positive balances, means 
to shift the detent into another position for Sub 
tracting operations and the taking of negative 
balances, a depressible key stem, coupling ele 
ments settable to selectively couple the depressi 
ble key stem to one or the other of said two last 
named means, machine driving means, and a bal 
ance lever to condition certain elements of the 
machine for taking a balance from said totalizer, 
the combination of a cam on the machine driv 
ing means; means actuated by the cam during 
adding and subtracting operations to depress the 
key stem to automatically shift the detent dur 
ing the machine operation when adding or Sub 
tracting; and an extension integral with the 
last-named means located in the path of move 
ment of the balance lever and actuated by the 
balance lever as the balance lever is moved into 
its balance position prior to a machine Operation 
to shift the detent prior to a machine Operation 
when preparing the machine for taking a bal 
ance from the totalizer. 

3. In a machine having an add and subtract 
totalizer, said totalizer having an add side and 
a subtract side; classification totalizers, one aSSo 
ciated with each side of the add and subtract 
totalizer; actuators for all of said totalizers; 
means to select the add or subtract side of the 
add and subtract totalizer for data-entering Op 
erations and for balancing operations; control 
keys to control the selection of the classification 
totalizers to receive entries during a balance 
operation; settable means adjusted under control 
of the control keys to determine which side of 
the add and subtract totalizer is to be selected; 
a balance lever movable from an add position 
into a balance position to condition certain ele 
ments of the machine for taking a balance from 
the add and subtract totalizer; means to actuate 
the classification totalizer selecting control keys; 
and mechanism connected with the balance lever 
and operated by the balance lever to operate said 
control key actuating means as the balance lever 
is moved toward its balance position to operate 
a control key and, through the operated control 
key, to simultaneously adjust the settable means 
to Select the side of the add and subtract totalizer 
a SSociated with the selected classification to 
talizer; the combination of means including an 
element having a projection extending into the 
path of movement of the balance lever so as to 
be actuated by the balance lever as the lever is 
moved into its balance position whereby the last 
named means is actuated to operate the means 
to select the add or subtract side of the add and 
Subtract totalizer after the balance lever through 
Said mechanism has adjusted the settable means 
in accordance with a Selected classification 
totalizer. 

4. In a machine having an add and subtract 
totalizer, said totalizer having an add side and 
a Subtract side; classification totalizers, one as 
Sociated with each side of the add and subtract 
totalizer; actuators for all of said totalizers; 
lineans to select the add or subtract side of the 
add and Subtract totalizer for data-entering op 
erations and for balancing operations; control 
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keys to control the selection of the classification 
totalizers to receive entries during a balance op 
eration; settable means adjusted under control 
of the control keys to determine Which Side of 
the add and subtract totalizer is to be selected; 
a balance lever movable from an add position 
into a balance position to condition certain ele 
ments of the machine for taking a balance from 
the add and subtract totalizer; means to actu 
ate the classification totalizer selecting control 
keys; and mechanism connected with the balance 
lever and operated by the balance lever to op 
erate said control key actuating means as the 
balance lever is moved toward its balance posi 
tion to operate a control key and through the 
operated control key to simultaneously adjust 
the settable means to select the side of the add 
and subtract totalizer associated with the select 
ed classification totalizer; the combination of 
a device to operate the means to select the add or 
subtract side of the add and subtract totalizer; 
and an extension integral with the device pro 
jecting into the path of movement of the balance 
lever, said extension located at a distance from 
the balance lever when the balance lever is in 
its add position so that the balance lever When 
moved toward its balance position engages the 
extension and operates the device after the said 
mechanism has adjusted the setting means. 

5. In a machine having mechanism operable 
to perform data entry and balance withdrawing 
operations, a plurality of depressible control 
keys, a balance lever movable from a normal po 
Sition to a balance position to condition said 
mechanism for balance withdrawing operations, 
connections between said lever and certain of 
said keys to depress a selected one of said cer 
tain keys, Selecting means to select other of said 
keys for depression, and connections between 
the said certain keys and said selecting means 
to determine which one of said other keys is to 
be depressed, the combination of devices to de 
press the Selected one of the said other keys, and 
a member to operate said devices, said member 

5 having a portion thereof extending into the path 
of movement of the balance lever, said portion 
being located from the normal position of the 
balance lever at Sufficient distance that the bal 
ance lever operates the member and the devices 
after the balance lever depresses the selected 
one of Said certain keys and through the con 
nection between said certain keys and said se 
lecting means determines which one of the said 
other keys is to be depressed by the balance lever, 
the depression of said selected keys being effect 
ed Sequentially upon a single manipulation of 
the balance lever. 

6. In a machine of the class described having 
a depressible key, and a manipulative lever mov 
able to one position to condition the machine 
for item entry operations and movable into an 
other position to condition the machine for bal 
ance Withdrawing operations, in combination 
With means to depress said key, said means hav 
ing a portion extending into the path of travel 
of the lever to be operated by the lever when the 
lever is moved to condition the machine for bal 
ance withdrawing operations to cause said means 
to depress the key; a power shaft operated dur 
ing each machine operation; and an element on 
the power shaft to engage and operate said 
means during machine operations during which 
the lever is in its item entry position. 

7. In a machine having an add and subtract 
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totalizer having an add side and a subtract side; 
transaction totalizers; actuators for said total 
izers; means to couple the totalizers with the ac 
tuators; selecting means to select the add or 
Subtract side of the first-named totalizer to shift 
the Selecting means into position to select the 
add or subtract side of the add and subtract to 
talizer for coupling the selected side of the total 
izer With the actuators for actuation, said means 
including a key stem; means to select one of the 
other totalizers for actuation, said means in 
cluding key stems; a balance lever movable from 
a normal position into a balance position to con 
dition the machine for withdrawing a balance 
from the add and subtract totalizer; and means 
Operated by the lever as the lever, is initially 
moved toward its balance position to depress one 
of the second-mentioned key stems; the combi 
nation of means having a portion extending in 
to the path of the balance lever and operated by 
the lever upon further movement of the lever 
into its balance position to depress the first 
meinitioned key Stern. 

8. In a machine having a balance lever for 
Controlling the machine for balancing opera 
tions and a machine release mechanism oper 
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ated by the balance lever to release the machine 
for operation as the lever is moved into balance 
position; a plurality. Of classification totalizers; 
an add and subtract totalizer; means to select one 
of the classification totalizers for actuation; 
means to Select the add or . Subtract side of the 
add and subtract totalizer; connections between 
the balance lever and the first-named selecting 
means to actuate the selecting means to select 
a classification totalizer; and means coacting 
with the first-named selecting means and the 
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Second-named selecting means and adjusted by 
the former When the former is actuated by the 
balance lever to adjust the second-named Se 
lecting means in a position corresponding to 
the classification totalizer selected; the combi 
nation of means connected to the second-named 
Selecting means and engaged by the balance le 
Wer as the balance lever is moved to control the 
machine for balance operations to actuate the 
Second-named Selecting means to select the add 
or Subtract side of the totalizer as determined 
by the selection of a classification totalizer by the 
first-named selecting means. 

ERNST BREITLING. 


