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1. Claims. (C. 235—62)
The present invention relates to calculating tageous features, some of which will be set forth
machines and the like adapted to perform the in full in the following description, and while
four cardinal calculations and combinations the preferred construction thereof is shown in the
thereof, and particularly to the type in which a drawings accompanying the description, it is un
transmission mechanism is adapted to be con derstood that the invention is capable of modifi
trolled by a plurality of operation controlling de cation within the scope of the claims.
In the accompanying drawings:
vices to initiate a calculation of one or more cy
cles of operation. The invention is concerned
Figure 1 is a right side elevation of the ma
nore particularly with means for reducing the chine, partly in section, showing the multiplier
force or pressure required to operate any control keys, the plus and minus keys and the clutching
key or lever by the provision of power operated mechanism controlled thereby.
means for engaging or setting the various control
Figure 1A is a detail view showing the circuit
devices to their respective positions.
closing means controlled by the various operation
It is an object of the invention to provide op initiating devices.
eration control devices which require a compara
Figure 2 is a partial right side elevation partly
tively light pressure for movement thereof to op in section, showing the plus and minus keys and
erative position.
the means whereby the minus key controis the
Another object of the invention is the provi

transmission mechanism.

Another object of the invention is the provision
of power operated means for positioning reversing
mechanism to initiate a subtractive operation.
Another object of the invention is the provi
sion of electromagnetic means for positioning the
various operation controlling mechanisms.
Another object of the invention is the provi
sion of means for latching the clutch engaging
means in operative position during a plural cycle
operation.
Another object of the invention is the provision
of means for disabling the above-mentioned

latching means at Selected intervals during the

The machine embodying the present invention

is of the general type shown in the patent to

30

55
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locking mechanisms in the machine.
Figure 4 is a right side elevation partly in Sec
tion, showing the numeral keys and the differ 25
ential selecting mechanism associated there
with.

Figure 5 is a detail view of the locking means
for the numeral keys.
Figure 6 is a fragmentary front elevation part 30
ly in Section, showing the main actuator clutch

and the power operated means for engaging said

clutch.

Figure it is a fragmentary plan view partly in
Section, showing the driving mechanism for the
main clutch, the reversible transmission mecha
nism, and the power operated means for shift
ing said reversing mechanism to subtractive po

plural cycle operation.
Other objects will appear as this description sition.
progresses.

5

Setting of the reversing mechanism to initiate a

sion of operation controlling mechanism which is subtractive operation.
moved to operative position by power derived
Figure 3 is a left side elevation partly in Sec
from the motor upon movement of the control tion, showing the automatic division lever and the
devices or keys to operative position.
devices settable thereby, as well as the add key
Another object of the invention is the provision and the control exercised thereby on various

of power operated means for engaging a clutch or

10

Figure 8 is a right side elevation partly in sec
tion, showing the electromagnetic means for Set
ting the various operation control devices.
Calculating machines heretofore have been

Friden No. 1,643,710, dated September 27, 1927,
to which reference is hereby made for a dis
closure of a Complete calculating machine in
cluding mechanisms not specifically described
herein. It is to be understood, however, that al

the various operations thereof including devices
which were settable by movement of various con
trol keys against the tension of springs sufficiently

it is nanifest that the invention is applicable in
any machine which is power driven and in which
various controlling mechanisms must be set at
the beginning of a particular operation.

ing machines of this type are disclosed in the
application of Avery and Lerch No. 405,127, filed
November 6, 1929 and natured into Patent No.
2,022,103, issued November 26, 1935. In the type

35

4.

provided with power driven means for controlling

45

though the invention is shown applied to a ma-. strong to restore the mechanism to normal posi
chine of the general type disclosed in said patent, tion upon completion of the operation. Calculat

50

The invention possesses a plurality of advan

of machine where the operation initiating devices

55
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Driving mechanism
positively move the various controlling mecha
nisms to set position against the tension of
The machine is provided With a motor which
springs or such, considerable pressure Sometimes drives through suitable Speed reducing gearing

O

amounting to several pounds is required to move
said operation initiating devices, which is unde
sirable in a machine and tiring to the operator.
The present invention provides power operated
means for setting the various controlling mecha
nisms to operative position upon manipulation of
the respective controlling keys. So that the here
tofore necessary strong Springs to provide for

restoration of said mechanisms are eliminated,

the drive shaft fo of the machine (Figures 3

and 7) . MOUnited On Saidi diri Ve Shaft iS a ratchet, 5

wheel

(Figure 3) Which constitutes the driv

ing member of the clutch O. Secured within
the clutch housing 2 is a pawl 3 which is

constantly urged into engagement With the

ratchet wheel f f by a compression spring 4,
being held normally from engagement, thereWith
by the nose
of the clutch bellcrank lever 5.

()

the contrpiling keys being provided with very As fully disclosed in the above-mentioned patent,
light springs so that the pressure required to Op
15

20

25

erate the same is materially reduced.
Differential mechanism.

The machine is provided with a plurality of of belcrank ever 5 so that the nose
thereof
banks of numeral keys, one of which is shown engages the tail of pawl 3 and disengages the
in Figure 4, the said numeral keys 35 being same from the ratchet wheel . The means for
mounted in a top plate 34 and a strap 34A rocking the bellcrank 5 will be described here
attached thereto. The keys are normally held
in raised position by springs 36 bearing against inafter.
Suitable reversing gearing is interposed between
the strap 34A and suitable shoulders formed the clutch O and the actuator 300 (Figures 1
on the key stems. Disposed below and in con and 7). Such reversing gearing is fully described
tact with the strap 34A is a slide 37 normally in
above-mentioned patent, and it will only
held in its forward position by a spring 38. The be the
necessary to mention such parts as cooperate
slide is provided with a plurality of apertures
through which the key stems extend, and each

30

key stem is provided with a lug 35A which,

When the key is depressed, causes longitudinal
movement of the slide 37, and Which engageS
under Said Slide to hold the key in depreSSed

position. The clearance key 350 is provided om

35

40

its face with a camming projection which op
erates upon depression of the clearance key to
move the Slide rearwardly to release any de
pressed key.
The Selecting bar or lever which is variably
depressed by the depression of the different keys
is positioned below the key StemS and comprises
a duplex lever. The main lever 3 is pivoted
at its forward end to a tongue 320 depending from
the frame and is connected at its free or movable

3. 5

60

upon counter-clockwise movement of said bell
crank, the pawl 3 engages with ratchet, wheel
Í Í í to drive the actuator 300 through one or more
cycles of movement, depending upon the release

end With a bellcrank 308 pivoted at 309 and
provided on its upper end with a rack 30 meshing
With a gear of the actuator Selecting element.
Fulcrumed on a depending bracket near the
end of the key section is the secondary lever 32,
Said lever being pivoted to the main lever 3 at
3 A (Figure 4). The arrangement of the duplex
lever System is such that the Selecting element
is variably positioned from one to nine increments
upon depression of the corresponding numeral
key 35. The bellcrank 308 is shown in Figure 4
in its Zero position, in which the lug 308B engages
a zero stop 308C under the tension of Spring 30.
Reference is hereby made to the above noted
patent to Friden and application of Avery and
Lerch for a more detailed description of the dif
ferential Selecting mechanism. The values en

With the instant invention. Gears 3 and 33

(Figures 6 and 7) Serve to transmit rotation from
the clutch housing to the actuator, depending
upon the desired direction of rotation. The gear
3 drives through a train of gearing to drive
said actuator in an additive direction, while the
gear 33 drives through a train of gearing Serv
ing to drive said actuator in a Subtractive direc
tion. The drive from the clutch housing to the
respective gear is transmitted by the pin 34
(Figure) splined to Said shaft and being shift
able into a seat in either of the respective gears
3f and

30

33. A Suitable shifting fork 43 is 40

provided for shifting said pin from the seat in one
gear to the Seat in the other, said pin being
normally disposed within the seat in the gear
3 in the position to drive said actuator in an
additive direction.

45

Pouer Operated clutch engaging mediaS
The plus key 200 is mounted for vertical sliding

movement by means of slots therein engaging a

pair of studs 20, said key being normally main 50
tained in its elevated position by a spring 202
tensioned between the upper stud 20 and a pin
203 on said key stem. Said pin 203 Overlies a bar
750 (Figure 1) which is mounted on parallel
links 75 So that depression of key 20 through
the pin 203 results in a downward and rearward
movement of the bar 750. Secured to a depend
ing ear of said bar is a roller 750A which is dis
posed in front of a link 50, and secured to the
lower end of link 50 is a rear Wardly extending 60

teled into the actuator 300 are transferred to

link 5. Rear Ward movement Of ink 5 Serves
to close the circuit to the motor and cause en

the numeral wheels 40? (Figure 1) upon rotation
of Said actuator by means to be described here

Scribed.

inafter.

sliding movement on studs 22, being normally

Means are provided for locking the Settable
Selecting element 305 in Set position upon rota
tion of the actuator 300. Said means comprises
a locking dog 84.0 (Figure 4) pivoted at 84 and
adapted to be rocked into engagement with a
notched flange of selecting element 305 by a cam.
843 integral with the actuator, moving an arm
842 in a counter-clockwise direction to rock said
dog into engagement with the flange,

25

gagement of Said clutch, as is hereinafter de
The minus key 220 is mounted for vertical

held in raised position by leaf Spring 222 bearing
beneath a pin 223 secured to said key. Pin 223
also overies the horizontal arm of a bellcrank

225 which is adapted to be rocked in a counter
cockwise direction on depression of the key 220.
Secured to the horizontal arm of Said bellcrank

225 is a pin 224 which overlies the parallel link
750 and is adapted to depress the same during
the latter part of the downward movement of the

3,117,090
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of the multiplier keys. Depression of the multi

plier key through the pin 738 depresses the paral
lel bar 750, causing the roller 750A to rock the
links 75 rearwardly to cause engagement of the
clutch,

Means are provided for operating the clutch
engaging mechanism upon movement of the di
vision lever to operative position. The division le
ver 600 (Figure 3) is pivoted at 60 i and is con
nected at the bottom end thereof by a pin 602A
with a division slide 602, sad divison slide being
normally held in its forward position by a spring
604 tensioned between said slide and a suitable

stud on the base plate. At its rearward end, the
slide 602 is provided with a laterally extending pin
602B which is disposed in front of an upwardly
extending ear 5A of slide 5. When the divi
40

sion lever 600 is moved toward the front of the
machine, the lower end and slide 602 are moved
rearwardly, pin 602B serving to cause rearward
movement of link 5 to cause engagement of

the clutch.

Means are provided for enabling the clutch en
gaging means upon rearward movement of the
link 5. Secured to the link

5 at 53 near

the rearward end thereof is a depending arm of

a cam disk 20 (Figures 1 and 6) on shaft 6.
The cam disk 20 is normally maintained in the
position shown in Figure 1 by a spring 20A ten

sioned between the depending arm thereof and
a suitable stud on the machine base. The disk
f2O is provided with a pair of oppositely disposed
55 cam slots which are adapted when said disk is in
operative position, to receive the lateral cam lugs

9A of a lever 9 loosely mounted on the shaft
6. A compression spring 9C (Figure 6)
tends to move said lever 9 to the right on the

60 shaft f6 as viewed in Figure 6.

Movement of
said lever 9 to the right positions a roller f 9B
carried on the upper end thereof in the path of
a cam 2 secured to the main drive shaft 00

65

O

3

minus key 220, the purpose of such delayed ac has also rocked the cam disk 20 to permit the
tion being explained hereinafter in connection can lug A to move in alignment with the slot
formed therein, permitting the spring
C to
with the control of the reversing mechanism.
A series of multiplier keys 730 of difering nu move the lever 9 to position the roller
B.
merical values are provided, said keys being in the path of the cam. 2. During the subse
mounted for vertical sliding movement on pins quent rotation of the can 2, the lever 9 is
34, being normally maintained in their raised rocked in a clockwise direction, rocking the clutch
position by spring 783 tensioned between the up release bell crank is by contacting a laterally
per pin 734 and a lateral extension on the lower extending pin SA secured thereto. Thus rear
end of the key stem. The lower end of the key ward movement of link 5 serves to enable the
stem is provided with a nose A which is adapt mechanism to cause engagement of the clutch to
ed, on depression of the key, to cam a latching by rocking the clutch release bell crank 5 from
slide 35 to the right, and thereafter to be posi engagement with the clutch housing against the
tioned beneath a nose 35A on said slide to main tension of the spring 8.
tain said key in depressed position during the
Means are provided for latching the clutch re
Operation determined thereby. The mechanism lease bell crank in clutch engaging position.
Controlled by said keys whereby the clutch is An arm SD is pivoted to link 5 at 5B and
maintained in engagement for a plurality of cy Secured to the rearward end thereof is a two
cles of Operation, is fully disclosed in the above part lever 52 (Figure 1) which is pivoted at 52A,
mentioned patent. Secured to the key stem 73 The nose 52B of said lever is maintained in lon
is a pin 738 overlying the parallel bar 750 and be gitudinal alignment with the lower part by means
ing adapted to depress the same upon depression of the spring 52C which holds a laterally ex

(Figures 1 and 6).
Means are provided for closing the circuit
through the motor upon rearward movement of
the link 5. The link 5 is provided with a de
pending lug 5 C of insulating material, which,
in the forward position of said slide, serves to

separate the pair of spring contacts 800 (Figures

1 and 1A). Upon rearward movement of the slide

5, the interponent 15C is moved from between
said contacts, which thereupon close a circuit

(

20

tending lug on said nose in contact with said
lower part. Upon rearward movement of the
slide 5, the lever 52 is rocked in a counter
clockwise direction as viewed in Fig. 1, so that

the pin if SA is positioned in the notch in nose

52B upon clockwise movement of the bellcrank
lever 5, and said bellcrank is latched thereby
in clutch engaging position. Thus as long as an

()

operation control key is in operative position the
clutch release bellcrank

5A is latched out of

engagement with the clutch housing, permitting
the clutch to remain engaged until release of the
depressed key.
Means are provided for disabling the latch for

the clutch controlling member during plural or
der operations in which it is desired to stop the
actuating nechanism Without restoring the con
trolling device therefor to normal position. This
is disclosed in the instant case in Connection with

the automatic division lever, but is equally appli

cable to mechanism which includes means for

setting up a plural order multiplier where such
latch is disabled during a shifting operation.

45

As fully described in the above mentioned pat

ent and application, upon movement of the next
to highest order numeral wheel 40 from zero to
nine, or nine to zero, cam lug 426 (Figures 1 and
4) rocks the transfer lever 425, which through lat
eral extension 630A rocks a lever 630 which is

connected by a link 63 with an upwardly ex
tending arm 632 secured to shaft 633. To the
other end of shaft 633 (Figure 3) is secured a

lever 634 having a pin 634A disposed within a slot
in an upwardly extending arm 635. The arm 635
is provided with a lateral lug 635A which has an
aperture to receive a rod 636. The rearward end
of said rod is connected to the tail of the latching
pawl 52. The rod 636 is allowed a certain
amount of lost notion to allow a rocking of pawl

55

G

52B without moving the lever 635.
Counterclockwise rocking of ever 635 (Figure
1) is sufficient to pull the rod 636 and rock the
latching pawl 52B in a clockwise direction

against the bias of spring 52C to disengage the

latch from the bellcrank 5, allowing the same
to engage the clutch housing and disengage the

clutch at the end of the cycle of operation then
in progress in a well known manner.
Thus the latch for the clutch controlling bell

crank 5 is dis f whenever an overdraft oc
curs during ... division operation, whether it be a

through the motor which rotates shaft 00 and positive or a negative overdraft, so that the bell
crank is allowed to engage the clutch housing and 75

5 cam 2. The rearward movement of slide 5

4.
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Stop the Operation of the machine. The latch

in which notches it is retained by springs 86.5

mechanism in set position and for locking the
keyboard upon movement of the clutch bellcrank
5 to clutch engaging position. As previously

thus preventing the rearward movement of these
Slides necessary to permit depression or release

52B is maintained in operative position by spring and 866 secured thereto and to the frame. Lugs
f52C, however, so that upon subsequent rocking 887 (Figure 5) embrace one of the ears 320 to
of the bellcrank 5 to again engage the clutch, it prevent lateral movement of the lock bar. Rock
is again latched in its locked position to permit ing of the Supporting member 850 exerts a pull
succeeding cycles of rotation of said clutch to on link 860, rocking the lock bar 863 to bring its
complete the operation.
forward end directly behind the struck down lug
Means are provided for latching the selecting 868 on the latching slide 3 T (Figures 3 and 4),
O

described, the locking dogs 840 (Figure 4) are

The keyboard lock, as well as the selection lock,

is disabled during addition to permit faster opera
Vided With an extension to the end of which is tion in Setting up items on the keyboard. The
secured a link 844, the other end of said link forward end of link 860 having a slot engaging
being Secured to an ear on gate 845 pivoted at 846, stud 25 on the add key 250, is lowered upon de
Secured to a shaft 84. One of said dogs is pro

5

0

of any numeral key.

so that a rocking of the gate 845 to the rear of
the machine Will cause a counter-clockwise Oscil

lation of the dog 840 to engage the Selecting ele
ment 305 and lock the same in adjusted posi

pression of the add key, so that notch 86 does
not engage the pin 862 and rearward movement

of the link 860 has no effect upon the lock bar

863.

tion. The gate 845 (Figure 3) is provided with Power Setting of the reversing means, and con

a downwardly extending arm 847 to which is se
cured a roller 848. Adapted to engage the roller

trol therefor

Means are provided for enabling power oper
which is pivotally secured at its forward end to a ated means for setting the reversing gears to sub
pivoted supporting member 850 at 850A. The tractive position upon depression of the minus
member 85) is connected to the clutch release key 220. As previously described, depression of
bellcrank 5 by a link 85 (Figures 1 and 3) key 220 through pin 223 rocks the bellcrank 225,
said bellcrank being maintained in its normal po
so that counter-clockwise oscillation of the bell sition
as shown in Figure 2 by spring 226. Se
crank 5 (Figure 3), to cause engagement of
848 is the notched rearward end of a link 849

25

30

the clutch, causes a rearward OScillation of the
member 850 and rearward movement of the link
849, so that if the notch on the forward end of
35

said link is in engagement with the roller 848,

the arm 847, and gate 845 will be rocked to move
the locking dogs 840 to locking position, as above

terial which is normally disposed between the two

downwardly extending lug 227B of insulating ma
Spring contacts 80 (Figures 1A and 2). Upon
described.
Means are provided for enabling the lock en rearward movement of the link 227, the inter

at 253. The forward end of Said lever 252 is se

cured to the add key 250 at 25, as shown in Fig
ure 3. Upon depression of the add key 250, the

55

start the rotation of shaft 00.

40

The link 227 is provided with a cam lug 227C
(Figures 2 and 7) which normally holds the

downwardly extending arm of lever 228 to the

left, as viewed in Figure 7. The upper arm of
Said lever 228 contacts the forwardly extending
arm 229 of a two part member 229, 229A, holding
the same rocked in a counter-clockwise position,
849 out of engagement with the pin 848, so that as shown in Figure 7, against the compression
rearward movement of the link 849 is ineffective. Spring 230. Two part member 229, 229A is car

45

The locking of the selecting elements is controlled
in the usual manner during a single rotation by

ried on shaft 235, being splined on said shaft so 50

that movement of one part of member 229, 229A
the cam 843 and a finger 842 cooperating there is effective to rock the other part. The rearward
with (Figure 4). During plural cycle operations and upwardly extending arm 229A is provided
the clutch release bellcrank 5 is maintained with a cam (Figures 2 and 7) which is adapted to
engage in a slot of shaft 44 and shift the same

to shift fork 43 (Figure 7) and thereby position

the reversing pin 34. Lever 229, 229A is nor
mally held in the position to perform additive
rotation of the actuator by spring 23, as shown

Means are provided for locking the keyboard in Figure 2.
As shown in Figure 7, member 229, 229A is held
upon movement of the clutch release bellcrank
to clutch engaging position. As previously de in its normal inoperative position with the link
scribed, counter-clockwise movement of bellcrank 227 in its forward position. Upon rearward
5 (Figure 3) through link 85, rocks the sup movement of link 227, compression spring 230
porting member 850 towards the rear of the ma becomes effective to rock the lever 229 in a clock 65
chine. Pivoted to the upper forward edge of wise direction to position a roller 229B on an up
member 850 is a spring link 860, the forward end ward extension of Said lever in the path of a cam
of which is provided with a notch engaging pin 232 (Figure 2) on the driving shaft OO. As the
25? on the add key 250. A second notch 86 is motor has been energized and is rotating the shaft
provided in the forward end of said spring link f00 and cam 232 are rotating in a clockwise direc 70
860 which engages a pin 862 on lock bar 863

(Figures 3 and 5). This lock bar is rockably sup
ported adjacent the key latching slide 37 in
75

ponent 227B is removed from between the con
tacts 80 which thereby energize the motor and

35

notch 255 therein engages in the cover plate
under the influence of spring 256, rocking the
lever 252 and raising the rearward end of link

rocked in counter-clockwise direction, maintain
ing the link 849 in its rearward position in which
it engages roller 848, and holding the locking
dog 840 in engagement with the selecting element
60 305 continuously during the entire operation.

65

30

225 is a link 227 (Figures 1 and 2), said link being

Supported at its rearward end by an arm 227A
(Figure 2). The link 227 is provided with a

gaging function of gate 845 only during plural
cycle operations. The link 849 is provided inter
mediate its end with a slot. 849A (Figure 3) in
which engages the pin 252A on a lever 252 pivoted

50

cured to the lower end of the arm of bellcrank

25

notches 864 and depending supporting ears 320,

tion. Cam 232 contacts roller 229B, rocking
lever 229, 229A in a counter-clockwise direction,

Whereby the cam flange formed thereon becomes
effective to shift shaft 44, fork 43, and cam 34 s

9,117,620
to their right hand positions, as viewed in Figure
7, thereby determining a subtractive drive of the
actuating mechanism.

Y

The setting of the reversing pin S4 is accom
plished before the release of the clutch by bell
crank ffs, due to the lost notion between pin
224 and link 750, as shown in Figure 1. Thus the

reversing gearing is fully positioned before the

clutch is engaged to start actuation.

5
pin 2C, thereby making a circuit through the
solenoid 85. The right hand end of the core
806 of said solenold is made of non-magnetic
material, the relative positioning of the magnetic
material with respect to the solenoid being such
that upon energization of the Solenoid the Core
806 will be moved to the right from the position
shown in Figure 8. Said core 806 lies immediately

in front of and in contact with a lateral exten

Means are provided for setting the reversing sion of a pivoted member 20X. Pivoted to the O
gearing to Subtractive position upon movement upper end of member 20X is a link 2X which ex
of the division lever to operative position. As tends rearwardly and by a notch in the rearward
previously described, movement of the division end thereof engages a pin 5x on the clutch re
lever 600 to operative position causes rearward lease bellcrank 5. Consequently, upon ener
s movement of a slide 602 and a pin 602B secured gization of the Solenoid the rearward movement 5
thereto. The pin 602B is disposed immediately of its core 806, lever 20X, and link 2 x serve to
in front of an upward extension 22D on link rock the clutch release bellcrank to clutch engag
227 (Figures 2 and 3). Rearward movement of ing position.
slide 602 is thereby imparted through link 227 to
The minus key 220 is provided on the stem
enable the means for setting the reversing gears thereof with a cam lug 220A which is adapted, 20
to subtractive position in the manner described upon depression of the minus key, to contact a

O

above.

pin 203B on slide 203X, moving said slide to the
right and closing the contacts 803, whereupon the
clutch is engaged in the manner described above.
It will be noted that the cam lug 220A is slightly
spaced from the pin 203B so that the minus key
may move downwardly apprefiably before contact
ing the pin 203B and closing the contacts 803.
The purpose of said spacing is to permit position
thereof, so that rearward movement of slide 602 ing of the means for setting the reversing gear
causes first a positioning of the reversing gear ing before rearward movement of link 2 X.
to subtractive position, and thereafter an engage
Means are provided whereby the reversing
ment of the clutch.
mechanism is set to subtractive position upon de
Means are provided for latching the reversing pression of the minus key. The stem of the
mechanism in subtractive position upon move minus key 220 is provided with a lateral exten
ment of the same thereto, until the end of the son 220B which overlies a pin 224A on member
Subtracting Operation and the disengagement of 224X pivoted on link 2X. Member 224X is slotted
the clutch. The slide 227 engages a lateral ex to engage a pin 2A on said link 2 x and is
tension 233A on a spring pressed plunger 233 normally held with the bottom edge of said slot
40 (Figure 2), normally holding the same in de engaging said pin by a spring 225X, thus main
pressed position. Upon rearward movement of taining the pin 224A immediately beneath exten
link 227, a notch 227E permits the plunger 233 sion 220B. Upon depression of the minus key,
to move upwardly under the influence of com member 224X is rocked downwardly, positioning
pression spring 234, the nose of said plunger the rearward edge thereof in front of a pin 226A
45 impinging against a cam 229C formed on member On a depending link 226X. Secured to the bottom
229A. When member 229 is rocked in counter of Said link 226X is a rearwardly extending link
clockwise direction by cam 232, the cam surface 22, which is pivoted at its rearward end to the
229C moves from over the plunger 233, allowing reversing member 229A. When member 224X is
the same to move upwardly under the influence positioned in front of pin 226A and the solenoid
of spring 234 to a position in front of the forward 805 is energized, rearward movement of the core
edge of said cam, thereby holding member 229, 806 of said solenoid imparts rearward movement
shaft 44 and pin 34 in the position to cause to link 2X, link 227, rocking member 229 in a
subtractive rotation. When the operation con counterclockwise direction, the cam extension
trol device is released, that is, either the minus 229A thereof becoming effective to shift shaft
key or the division lever, the slide or link 227 44, part 43 and reversing pin f34 to subtrac
moves forwardly under the influence of Spring tive position. Link 227 and member 229 are nor
226, and again depresses the plunger 233 permit mally held in position to determine additive reg
ting member 229 to be restored to its normal istration by spring 227A tensioned to the forward
position, as shown in Figure 2, by the spring 23. end of link 227. Link 2X is permitted a suff
In the modification shown in Figure 8, means cient amount of lost motion with respect to clutch
are disclosed whereby the clutch is engaged upon release bellcrank 5 so that the reversing pin
depression of the plus or minus keys or multiplier is fully positioned before engagement of the
keys by electro-magnetic means. Upon depres clutch.
It is to be noted that upon movement of the
division lever to operative position, the reversing
gears are set before the clutch is engaged for
actuation. This is due to the relative spacing of
lugs 22ID and 15 iA with respect to the pin 602B
as shown in Figure 3. The lug 227D is in contact
therewith and the lug 5A is spaced to the rear

Sion of the minus key, the reversing gears are
also set by Said means.
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Means are provided whereby the clutch will be

engaged by the electro-magnetic means upon de
The plus key 200 is provided on its stem with a pression of a multiplier key. As previously de
cam lug 200A which is adapted to contact with a scribed, upon depression of a multiplier key 730
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pin 203A to cam a slide 203X rearwardly against the nose 3A formed on the bottom of the stem
the tension of a spring 205. The pin 203A lies thereof to contact the lug 35A on slide 35 moves
immediately in front of a pair of contacts 803 said slide rearwardly. The slide 735 is provided 70
mounted in a block of suitable insulating material with a pin 35B which is disposed immediately
which is mounted for rocking movement on shaft
804. Rearward movement of said pin closes aid

contacts, pin 203A engaging one of said pair of
75 contacts while the other contact is pressed against

forward of a downward extension 800A from the

spring contact assembly 803. Rearward move

ment of slide T35 acts to close said contacts 803,
pin 35B engaging extension 800A and rocking 75

6
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8. In a motor driven calculating machine, a
spring contact assembly. 803 about shaft 804 so

that one of the contact arms is pressed against
pin 203A and is thereby flexed into contact with
the other arm thereby energizing the solenoid
805, causing rearward movement of its core 806

member 20, link 2 rocking the clutch release

bellcrank if 5 to clutch engaging position.
I claim:

1. In a calculating machine having a motor,

actuating mechanism, a clutch between Said no
tor and said actuating mechanism, power oper
ated means for causing engagement of Said
clutch, normally disabled means for latching Said
means in clutch engaging position, motor Oper

cyclically operable actuator, a train of driving

mechanism therefor including a portion oper

able in time with said actuator and a separable
portion operable Synchronously with said motor,
a clutch for connecting said portions, means for
causing engagement of Said clutch, normally
disabled means comprising an element of said
Separable portion of said driving mechanism for
operating Said clutch engaging means, and a

manually operable member for concurrently en
abling said last named means and initiating

5

0

Operation of Said notor.

9. In a motor driven calculating machine, a

ation control means, and manually operable cyclically operable actuator, a train of driving

15

mechanism therefor including a portion oper
able in time with said actuator and a separable
portion operable Synchronously with said motor,
reversing means interposed in the timed portion
tor and said actuating mechanism, power oper of Said train, means for positioning Said revers 20
ated means for causing engagement of Said ing means, and means comprising an element of
clutch, normally disabled means for latching Said the separable portion of said train for operating
means in clutch engaging position, manually Set Said positioning means.
table means for controlling said engaging means
10. In a motor driven calculating machine, an
and initiating operation of the machine includ actuator, a clutch element operable in timed 25
ing operation of said motor, means for latching relation therewith, an untimed clutch element
said engaging means in operative position, and driven by Said motor, circuit closing means for
automatically operated means for disabling Said Said motor, means for causing engagement of
latching means upon completion of an ordinal Said elements comprising a shiftable member
registration during plural order operations.
operable by said untimed element, said shiftable
3. In a calculating machine having a motor, member being permanently in cooperation with
actuating mechanism, a clutch between said mo Said engaging means, and a common member
tor and said actuating mechanism, power Oper for shifting said shiftable member into the plane
ated means for causing engagement of Said of Said untimed element and operating said cir
clutch, normally disabled means for latching said, cuit closing means.
means in clutch engaging position, manually Set | 11. In a calculating machine, a motor, actuat
table means for controlling Said engaging means ing mechanism, a clutch between said motor and

means for enabling said engaging means, Said
latching means and said motor control means.
2. In a calculating machine having a motor,
actuating mecianism, a clutch between said mo
20
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and initiating operation of the machine, means Said mechanism, means operable by said motor for
for latching said engaging means in operative Causing engagement of said clutch, means for con
position, and means controlled by an overdraft trolling Starting Operation of said motor, and ,
registration for disabling said latching means manually Operable means for initiating operation
of said motor control means to start said motor
with said settable means in operative position.
4. In a calculating machine having a motor, and to initiate Operation of said motor operated
e8.S.
actuating mechanism, transmission mechanism
12. In a calculating machine having a motor, 4. 5
including a clutch and reversing means, motor
operated means for causing engagement of said actuating mechanism, a transmission mechanism
clutch and positioning said reversing means, and including a clutch and reversing means, means
manually operable means for determining oper Operable by Said motor for causing engagement of
Said clutch and positioning said reversing means,
ation of said motor operated means.
X
5. In a calculating machine having a motor, and manually operable means for determining
actuating mechanism, transmission mechanism Operation of Said motor operated means and said
including a clutch and reversing means, motor motor.
operated means for causing engagement of said
13. In a calculating machine, a motor, actuat
clutch and positioning Said reversing means, a ing mechanism, a Selecting mechanism, a driving
Switch for controlling Operation of Said motor, means for Said actuating mechanism including
and manually operable means for determining a clutch, a power operated means for locking
operation of said motor operated means includ Said Selecting mechanism and for causing en gagement of Said clutch seriatim, means for
ing means for closing Said Switch.
6. In a calculating machine having a motor, controlling Operation of Said motor, and manually
an actuator, a reversible transmission mechanism operable means for initiating operation of said
between said motor and Said actuator, normally power operated means and Said motor controlling
disabled power operated means for reversing the rea.S.
14. In a calculating machine, a motor, actuat
setting of said mechanism, a normally disabled
latch for maintaining Said mechanism in ad ing mechanism, a selecting mechanism, driving
justed position, and manually operable means for means for said actuating mechanism including
enabling Said power Operated means and the a clutch and reversing mechanism, power operat
ed means for locking said Selecting mechanism,
latch therefor.
7. In a calculating machine having a motor, for setting said reversing mechanism, and for
an actuator, a reversible transmission mechanism subsequently causing engagement of said clutch,
between said motor and said actuator including means for controlling operation of Said motor,
a clutch and reversing means, power operated and manually Operable means for initiating op
means for Setting Said reversing means and caus eration of Said power Operated means and said
ing engagement of said clutch, and manually motor controlling means.
15. In a calculating machine having a motor,
operable means for enabling said power operated
a reversible actuator, a transmission mechanism ??
means Seriatim.
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between said notor and said actuator and opera
ble to drive said actuator in a selected direction,
means driven by said motor for causing opera
tion of said transmission mechanism selectively,
and manually operable means for selectively in
itiating operation of said motor operated means.
16. In a motor driven calculating machine, an
actuator, clutching and reversing mechanisms
between the motor and the actuator, power op
O

7

said reversing mechanism to said power oper
ated means for concurrent operation thereby.
17. In a motor driven calculating machine, an

actuator, clutching and reversing mechanisms

between the motor and the actuator, electronag
netic means for causing engagement of the clutch,
a manual control for said means, and a second

manual control therefor acting to couple said

reversing mechanism to said electromagnetics.
10
erated means for causing engagement of the means for concurrent operation thereby.
clutch, a manual control for said means, and a
second manual control therefor acting to couple
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