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The irivention relates to calculating machines,
and has for an object to provide improved means
for restoring multiplier values to denominational
multiplier storage devices of the denominational-~
ly shiftable carriage of the machine for use as a
constant factor in-a program of multiplication.
Another object is to effect this restoration stmul-
taneously with the clearing of the product reg-
ister of the machine. Another object is to ef-
fect this restoration simultaneously with the
clearing of the product and/or another register
or registers of the machineé. Other objects and
advantages will appear hereinafter or will be
obvious, .

The invention consists in the novel construc-
tion and combinations of parts as hereinafter set
forth in the claims.

In the accompanying drawings,

Pigure 1 is a plan view of a calculating ma-
chine embodying the invention.

Pigure 2 is a vertical section of the machine
showing the keyboard and the clearout mecha-
nisms.

Figure 3 Is a detail vertical section through the
main carriage and adjacent parts, showing the
multiplier storage devices and the counting finger
therefor.

Figure 4 is an enlarged detail horizontal sec-
tion taken through one of the multiplier storage
wheels and gears. )

Figure 5 is a detail vertical section through the
sub-carriage, showing the pawls for holding the
multiplier storage wheels and gears in adjusted
position and the cams for releasing said pawls.

PFigure 6 is a detail section on the line 6—48§,
Fig. 4, showing a centralizing spring for a multi-
plier storage wheel. .

Figure 7 is a right side elevation of the ma-
chine, with the casing removed. ]

Figure 8 is an enlarged right side elevation of
the machine with the main carriage in section,
showing the constant multiplier key and parts
associated therewith.

Figure 9 is g left side elevation of the machine,

showing the switch control means for the clear-
out clutch.

Figure 10 is an enlarged right side elevation of
the machine, showing portions of the controls
for the -clearout mechanism.

Figure 11 is a vertical section of the machine
taken just inside the left hand side frame, show-
ing certain linkage for the clearout mechanism
and means for raising and lowering the main
carriage.

Figure 12 is a left side elevation of the machine,
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2
showing the clearout clutch and certain mecha-
nisms associated therewith.
~ Pigure 13 is a partial section taken substan-
tially on the line 13— 13, Fig. 8, showing the multi-
plier storage devices and the keyboard with the
cover plate and key buttons removed.

Figure 14 is a left side elevation of the machine,
showing the parts in normal position.

Figure 15 is g plan view, partially in section,
of the main carriage, showing the latching comb’
and the subcarriage in adjusted position.

Figure 16 is a detail perspective view of a
multiplier storage wheel, the latching comb there-
for and parts associated therewith.

Figure 17 is a detail left end view of the parts
shown in Fig. 16. ‘ )

Figure 18 is a fragmentary plan view of certain
portions of the clearout mechanism,

Figure 19 is a front elevation of the parts shown
in Fig. 18.

Figure 20 is a perspective view, with certain
parts in exploded relationship, showing portions
of the clearout mechanism and controls therefor.

Figure 21 is a fragmentary perspective view,
showing a multiplier storage gear and wheel and
parts associated therewith.

Figure 22 is a detail vertical section, showing a
storage device and a twirler knob for the adjust-
ment thereof.

Upper dial, lower dial and keyboard clearout
mechanism

The machine is provided with a one cycle
clutch 464 (Figs. 12 and 14). which is selectively
operated to return to zero the upper dials 85 com-
prising the multiplier-quotient register, the lower
dials 13 comprising the dividend-product register,
or to restore keys 18 which may be set on the key-
board 10. An upper dial clear key 465, a lower
dial clear key 467 and a keyboard clear key 466
are grouped on the lower right hand side of the
keyboard 10 (Fig. 1). The depression of any
one of the keys 465, 466, or 467 serves to engage
the clutch 464 and to select the operation it will
perform. The keys, however, are adapted to be
depressed simultaneously, whereby the clutch 464
will operate a single cycle to simultaneously clear
the indicated dials and/or keyboard as follows:

Each of the stems of the clear keys 465, 466
and 467 is pivotally connected at its lower end
to the forward ends respectively of levers 469, 410
and 471 which are fulcrumed, one behind the
other, at their rear on a stud 412 fixed on the
right hand side frame. Lever 47} is shown in its
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entirety in Pigure 10 and levers 468 and 470 are
of like configuration. The levers 469, 410 and
471 are provided with depending arms which
terminate in horizontally disposed fingers 48%’,
470’ and 471’ respectively, which are adapted for
contact each with an arm of bell crank levers
473, 474 and 475 respectively. The bell crank
levers are fulerumed on a vertical shaft 416, Pig-
ure 19, suitably fixed and depending from a cut-
out section of the right hand side frame. The
bell crank levers 413, 414 and 415 are pivotally
connected to slides 477, 418 and 4719 respectively
which slides extend across the machine (Figs. 18,
19 and 20). Thus depression of any one of the
clear keys 485, 466 or 487 will rock its associated
lever counterclockwise (Fig. 10) about the stud
472 and the finger 469’, 410’ or 411’ will rock bell
crank levers 413, 414 or 415 counterclockwise,
thus moving slide 471, 4718 or 419 to the left. The
movement of any one of the slides to the left
either singly or simultaneously with either one or
both of the other slides releases a double latch
482, Figure 18, which allows the clearout clutch
464 to be engaged and selects the operation or
operations to be powered by the clearout clutch.
The double latch 482 which is normally in en-
gagement with a shoulder 480’ of a slide 480
(Figs. 12 and 18), holds said slide in its rearward
position against the tension of a spring 481. The
slide 480 is slidably supported at its forward end
on a shaft 484 which extends across the machine
and projects externally of the left hand side
frame and is pivotally connected at its rearward
end to an arm 485 fixed on shaft 486 which shaft
is rotatably mounted in the side frame. The
leftward ends of slides 417, 478 and 4719 are in
abutment with an upstanding ear 482’ of latch
482 (Figs. 18 and 19). Thus movement of one or

more of the slides to the left will rock latch lever

482 clockwise about its fulcrum against tension
of spring 483, releasing slide 480 which will be
pulled forward by its spring 48(. The left hand

ends of the slides 477, 478 and 479 are each pro-

vided with a recess and when a slide 477, 418 or
479 is moved to its active position, the forward
end of released slide 480 will enter such recess
and hold the slide 471, 418 or 479 in set position
until the engaging end of slide 488 has been re-
moved, when sald slide 477, 418 or 479 will be
restored to latched position. Clearout clutch 484
(Fig. 12) is driven by a suitable gear train from
the electric motor and is of well-known con-
struction in which a spring pawl mounted on the
driven member of the clutch is held out of en-
gagement with the driving member by a detent.
For this purpose a detent 487 (Figs. 12 and 14) is
fixed on shaft 486 and when the slide 480 is re-
leas=d and pulled forward by its spring, the shaft
486 . through arm 485 will be rocked counter-
clockwise thus removing detent 487 from engage-
ment with the pawl of clutch 484, thereby en-
gaging the drive to the motor (Pigs. 12 and 14).
Upon engagement of the clearout clutch the cir-
cuit breaker for the electric motor must be closed.
For this purpose, a lever 488 (Fig. 9), pivotally
mounted on the frame is urged counterclockwise
by a suitable spring. A horizontally disposed arm
of the lever 490 is in contact with & pin on the
arm 200 (Figs. 9 and 14) and the lever is re-
strained from rotation by a lug 491 on the slide
480 in blocking contact with a depending arm of
the lever 430. When the slide 480 is released to
move forward, the lever 498 is urged count:r-
clockwise by its spring and the forward end of
lever 200 is lifted to close the circuit hreaker,
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In order that the clutch 484 shall make one
cycle of operation and then be disengaged, pro-
vision is made to return the detent 487 into po-
sition to engage the pawl of the clutch before
the clutch has completed its cycle. To this end,
the detent 487 is provided with an extension arm
492 (Figs. 12 and 14), the free end of which is
provided with a cam face 492’. When the detent
487 is disengaged (Fig. 12), the free end of the
arm 492 is moved downwardly, thus bringing the
cam face 482’ into position to be engaged by a
pin 493 mounted on the driven member of the
clutch 464. As the clutch 464 approaches its full
cycle position, the pin 493 will contact cam face
492’ raising arm 492 and thus moving detent 481
into position where it will engage the pawl of
the clutch 464 and disconnect the drive when the
clutch reaches full cycle position. As tne detent
481 is fast on shaft 488, the shaft will be rocked
clockwise, carrying arm 48% with it and moving
slide 480 to the rear. The pin 493 of clutch 464
will pass under the cam face 492°, providing suf-
ficient movement to bring the shoulder 48¢° of
the slide 480 to the rear of the restraining arm
of latch lever 482 (Fig. 18) which will be urged
into latching position by spring 483. The slide
480 will then be urged forward by its spring into
contact with the latch lever 482 and the arm 492
moved slightly downward (Pigs. 14 and 18). The
latch lever 482 operates as above described only
if the c’earout keys 448, 468 and 487 have been
released before the completion of clearout cycle.
If the clearout keys have been relessed, the ear
482’ abutting the ends cf the setting slides 417,
418 and 479 will move said slides to the right to
their unset position. However, should a clear key
be held depressed, a setting slide will be held to
the left and by contact with ear 482’ ho'd the
lateh lever in clockwise rocked position out of the
path of the shoulder 488’ of slide 480 (Fig. 18).

In this Instance, a latch lever 484 having a com-

45

55

mon fulerum with latch lever 482 will be urged
clockwise by spring connection with latch lever
482, thus positioning it in the path of the shoul-
der of slide 488 and preventing forward move-
ment of the slide. When the clearout keys are
released, the latch lever 482 will then be free to
be moved counterclockwise by spring 483 and re-
turn the slides 471, 478 or 479 to normal. As
latch lever 482 is moved counterclockwise, it will
by contact with latch lever 484 move the latter
out of latching engagement with slide 488 and
itse’”f be moved Into latching position, thereby
restraining sald slide from forward movement
(Fig. 18). .
The clutch 484, during the foregoing cvcle of
operation, provides the power to overate the
mechanism adjusted to active pocition by one
or more of the setting slides 477, 478 and 479. To
this end, the driven member of the clutch 484 is
provided with an eccentric cam 495 (Pig. 14).
The eccentric cam is adapted to impart a re-

- clprocatory movement to a link 488 which is at-

(]

70

78

tached at its forwsrd end to a crank arm 497
which is fixed on the shaft 484 which extends
across the machine (Figs. 18 and 20). Thus
when clutch 484 is. operated, the shaft 484 is
rocked clockwise (Fig. 14), counterclockwise
(PFig. 20) during the first half of the cycle and
during the second half of the cycle is rocked back
to normal.

Slidably mounted on shaft 484 and positioned
to the left of the right hand side frame, is a
rearwardly extending arm 488 (Figs. 18 and 20)
having a pin 489 extending to the left thereof.
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Integral with arm 498 and positioned to the left
in spaced relatlonship thereto is a member 500
provided with an upstanding portion having an
open-end slot. Further to the left and fixed on
shaft 484, is a collar 501 provided with an arm
502 extending to the right thereof and seated
in the open-end slot of member 500. Fulcrumed
on shatt 466 is a lever 503 (similar to lever 509,
Figure 2), the forward end of which is provided
with an open-end slot the bottom of which is de-
fined by an ear 583’ which is offset to the right
. (Pig. 18). Normally the forward end of lever
5038 is held downwardly by a rearwardly extend-
ing finger 8502’ (Fig. 20) of the extension 882 of
collar 504, the pin 499 of lever 498 being posi-
tioned just above and out of contact with the
ear 503’. However, depression of clearout key
485 for initiating the operation which will re-
store the upper dials 85 to zero, will, as hereto-
fore described, move setting sHde 4171 to the left.
Slide 417 (Fig. 18) is provided with a projection
417’ (Figs. 18 and 20) having an open-end slot
which engages the rim of member 580. Thus
member 500 and arm 498 are moved to the left
and the pin thereof into driving engagement
with lever 503 through the slot in the forward
end thereof. When shaft 484 is rocked by clear-
out clutch 464, arm 498 will therefore be rocked
throvgh arm 502 of collar 501 thus raising the
forward end of the lever 503. The rearward end
of lever 503 is pivotally connected to the bottom
of a link 8504 (Fig. 2) which is pivotally con-
- nected at its upper end to an srm 3505 (Fig. 2)
splined on the carriage shaft 469 and provided
with a suitable bearing in the right hand side
frame of the machine (Fig. 13). Thus as the
rearward end of lever 503 is lowered, shaft 480
will be rocked clockwise and through suitable
linkage 506, shaft 507 mounted in the carriage
will likewise be rocked clockwise. The rocking
of shaft 507 will serve to return to zero the wheels
85 (Fig. 3) in the manner fully disclosed in Pat-
ent No. 1,781.320 to L. P. Crosman. As shaft
484 is rocked clockwise back to normal, the pin
of arm 498. by contact with ear 503’, will move
the forward end of lever 508 downwardly and at
the end of the movement the finger 502’ will
further depress sald lever, lowering ear 503’

slightly below the pin 489 of arm 498. at which .

time slide 477 will be restored to its normal po-
sition if key #85 has been released. However, if
key 4685 is held depressed, the restoration of the
slide will take place upon release of said key.
Should one or the other of the settiny slides 478
or 479 be moved to the left to initiate a cycle of
clearout clutch 464 while slide 477 is in its nor-
mal position, the rocking movement of arm 4988
will be ineffective to clear the wheels 85 as the
pin of sald arm is out of engagement with the
slot on the forward end of lever 503.

The parts adjusted to active position bv de-
pression of key 4671 and leftward movement of
slide 478 for clearine the lower dials 13 to zero
are of similar construction as that for the upper
dials. An arm 508 (Firs. 2, 18 and 20) provided
with a pin is moved Into driving engagement

with a lever 508 the lever being driven by an -

arm of a collar §10 which is fixed on shaft 484.
The rearward end of lever 508 is pivotally con-
nected to a link 85if1 (Figs. 2 and 11) which is
pivotally connected to an arm 512 (Fig. 11)
splined on the carriage shaft 459 and provided
with a suitable bearing in the left hand side frame
of the machine, Hence, when shaft 459 is rocked
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‘clockwise, shaft 8§13 will, through sultable link-

age Bi4 likewise be rocked clockwise and the
wheels 13 (Fig. 3) will be zeroized in accordance
with the above-mentioned Patent No. 1,781,320.

As it is necessary that the intermediate gears

in the carriage be out of mesh with the inter-
mediate gears in the machine body (Fig. 3) when
wheels (3 are cleared, a clearout cycle of clutch
484 operates to raise the forward end of the car-
riage. A cam 0622 (PFig. 14) rotated with the
driven member of c¢lutch 464 serves to depress
an arm $523 at the beginning of a clearout cycle.
Arm- 823 is fast on. shaft 446 and as said shaft
is rocked counterclockwise, the carriage 2 is lifted
through pairs of arms 447, links 448 and lifters
#449; one each of which is shown in Fig. 11. As
clutch 484 approaches its full cycle position, arm
523 is allowed to move upwardly as spring 487
connected to arm 438 (Fig. 7) pulls the carriage
downwardly into its normal position.
- 'The depression of the clearout key 488 will
initiate the operation to clear the keyboard 18
of values which may be set up by depressed keys
18 as follows: . -

The keyboard construction is of the well-known
type in which a set key 18 in any order is latched
in depressed position by a bail 432 (Fig. 13), and
in which the depression of another key in that
order will move the bail to release the set key,
the key which is now depressed being in turn
latched in set position by said bail. = Accordingly,
provision is made to simultaneously depress the
row of keys 18 extending across the front of the
keyboard, one bheing provided for each order.
Depression of these keys 18, which designate a
zero. value, serves only to move .the bails 432,
thereby releasing the set keys in each order thus
allowing the setting slides 18 (Fig. 2) to return
to normal and thus remove the values which may
be set up on the actuators 5. The stem of each
of the zero keys 18 terminates at its lower end
in a horizontally disposed portion (Piz. 2). Ex-
tending across the machine is a bail 518 pivotally
mounted on a shaft §16. Ihe rearward edge of
bail 515 overlies the horizontal lower ends of. the
zero keys I8 and is in contact therewith when
the keys are in released position. Thus, it will
be seen that when bail §1§ is rocked clockwise,
the zero keys 18 will be depressed, thereby re-
leasing the value keys {8 which may be set in
each order. The zero keys 18 will then be held
in latched position by the bails 432 (Flg. 13).
The bail 518 is provided at its right hand end
with a depending arm 517 (Fig. 10) adjacent the
inner wall of the right hand side frame. A push
link 8i8 is pivotally connected to the arm 5{7
and extends rearwardly and in sliding contact
with the Inner wall of the right hand side frame.
Mounted on the rear end of link 8i8 is a stud
819 extending through a horizontally disposed -
slot in the side frame and provided with an en-
larred head which prevents lateral displacement
of the link 818. The stud 519 is normally urged
against the rear end of the slot in the side frame
by a spring 820 (Fig. 10) through link 518 whigh

is attached to the lower end of arm 517 of bail

515, thus maintaining said bail in its normal un-
rocked position. The shaft 484 extends through
the right hand side frame externally thereof and
is provided with an end portion, the sides of
which are flattened to provide rotary drive to a
member 521 (Figs. 10 and 20) slidably mounted
thereon. Member 521 is provided with an up-
standing lug 52{’ normally positioned to the
right and rear of the head of stud §19 (Fig. 18).
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Clearout slide 478 extends to the right beyond the
side frame and terminates in a rearward pro-
jection provided with a slot which engages a rim
of member 521. Therefore, when the clearout
key 466 is depressed and slide 478 moved to the
left, the lug %21’ of the member 521 will be
brought into the plane of the head of stud §!9.
As the shaft 484 is rocked counterclockwise by
action of clearout clutch 464, member 521 is also
rocked and lug 521’ will contact the head of stud
§5{9 moving it forward in the slot in the side
frame. Thus bail 515 is rocked to clear the key-
board through arm 5i7 and push link 518 on the
rear end of which the stud §18 is mounted. Thus
means controlled by one, two or all of the clear
keys 465, 468, 461 will render the related clear-
ing means operable and will close the clutch 464
in train with the motor, inasmuch as the depres-
sion of a clear key or keys will release the latch
482, thereby releasing the slide 480 and closing
said clutch; said latch, said slide and said elutch
being common to and controlled by any one, two,
or all three of said clear keys. .

Multiplier storage devices

In the specific embodiment of the invention
herein disclosed, the multiplier storage devices
including wheels 524 and gears 540 (Figs. 3, 13
and 15) are shown mounted in a sub-carriage
525. Sub-carriage 525 is mounted on a splined
shaft 5§27 which is located in the front and ex-
tends the length of main carriage 2. Shaft 521
is provided with suitable bearings in the end
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plates of the main carriage and is thereby .

adapted for rocking movement as will hereinafter
appear. Sub-carriage 525 and the multiplier
storage devices contained therein is adapted for
longitudinal movement relative to main carriage
2 as shown in Fig. 15 and as fully disclosed in
my co-pending appiications, Serial Nos. 8,546
and 8,547, filed of even date herewith said ap-
plication, Serial No. 8,546, being continued in
application Serial No. 57,943, filed November 2,
1948. The relative movement of the sub-carriage
and storage devices to the main carriage, how-

ever, forms no part of the invention disclosed

herein. Therefore, for the purposes of the pres-
ent disclosure, the sub-carriage and storage de-
vices are to be considered as fixed with respect
to longitudinal movement in the normal right-
most position as shown in Fig. 13. Purthermore,

it will readily be seen from the foregoing that -

the multiplier storage devices may be directly
mounted in the main carriage and in fixed re-
lationship thereto with respect to longitudinal
movement. ’ .

The denominational series of multiplier storage
wheels 524 (Figs. 4 and 15) are located at the
front of sub-carriage 525 and are fixed to gears
§36 to the left thereof by suitable rivets. Wheels
§24 and gears 5368 are rotatably mounted as units
on sleeves which are provided with gears 537
integral therewith and located to the right of
said wheels. Gears 537 are normally held in
fixed relationship to wheels §24 by centralizing
springs 538 (Figs. 4 and 6) whereby gears 537,
wheels 524 and gears 536 are normally adapted
to be rotated as units on a shaft 53% extending
the length of sub-carriage 525. Located to the
rear and in constant mesh with gears 536 (Figs.
4 and 13) are the multiplier storage gears 540
which are rotatably mounted on splined shaft §27.

A multiplier may be set in storage wheels 524
and gears 548 in any suitable manner; for in-
stance, as fully disclosed in my co-pending
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application, Serial No. 8,547 filed of even date
herewith. However, as the set-up means forms
no part of the present invention, a manually
operable and simplified means is shown in Fig.
22. Each storage wheel §24 is provided with a
twirler knob Ti{ integral therewith. The twirler
knobs are of slightly larger diameter than wheels
§24 and thereby extend outwardly through suit-
able openings a slight distance exteriorly of the
front of sub-carriage §2§ so that they are acces-
sible for manipulation. The peripheries of the
twirler knobs are provided with knurling, as
shown in Fig. 22, for ease of operation, and suit-
able openings (Figs. 1 and 15) are provided in
the sub-carriage so that the operator may observe
the settings of the storage wheels.

Storage wheels 524 and gears 349 are held in
adjusted position by click pawls 693, pivotally
mounted on shaft 539 and located to the left of
gears §38 (Fig. 4). Click pawls 693 are biased
counterclockwise (Fig. 3) (clockwise, Fig. 5) by
a spring 694 extending the length of sub-car-
riage 828 and threaded through suitable openings
in the partition plates thereof, and said pawls
are provided with square lugs (Fig. 3) extending
to the side from the ends théreof and adapted
for engagement with the teeth of storage gears
§40. Said pawls 693 thus'cpnstltute spring-urged
detent. means for the gears 540. Cams 695 are
splined on shaft §27 and are normally in counter-
clockwise position from the showing in Fig. 5 and
when in normal position allow engagement of the
lugs of pawls 683 with storage gears 548 (Fig. 3).
However, as will be described, when carriage 2 is
rocked in any one of the clearout operations,
splined shaft 527 and cams 695 are rocked clock-
wise (Fig. 5) thereby rocking pawls 693 counter-
clockwise and out of engagement with gears §48.

The multiplier storage devices are adapted
for operation in connection with the control of a
program of multiplication in which the set stor-
age devices are successively counted back to zero.
Such a program of multiplication is fully dis-
closed in my co-pending application, Serial No.
8,548, filed of even date herewith. The particu-
lar multiplication control means, however, which
operate in the counting out of the storage devices
form no part of the present invention, and the
invention is therefore not restricted to use with
the mechanism disclosed in the abovementioned
co-pending application.

In accordance with the aforesaid co-pending
application, storage gears §48 are provided with
rightwardly extending hubs B4l (Figs. 4 and 13)

5 terminating in end portions of slightly larger

diameter. The hubs 541 are provided with re-
cesses 542 (Fig. 3) which are adapted for regis-
tration with fingers 543 which are rotatably
mounted on shaft 539. When a value is set in a
storage wheel 524 and gear 540, the cooperating
finger 543 will ride on the periphery of its hub
B41, and when the storage whee] and gear stand
at zero the fipger will be urged into the recess
§42. The storage wheels 524 and gears 548 are
successively counted back to zero by a counting
finger §28 (Pig. 3) starting with the rightmost
wheel and gear with main carriage 2 in itg left-

. most position.
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A bail 640 (Figs. 3, 8 and 21) pivotally mounted
in the main body of the machine controls regis-
tration and right carriage shift. Depending arms
of fingers 543, which are in contact with the
respective hubs 541 of storage gears 540, are suc-
cessively brought into registration with bail 648
which is spring 'irged in a clockwise direction.
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If there is a value in the storage gear, the arm
of finger §43 will move ball $49 in a counterclock~
wise direction (Fig. 21) indicating registration.
When the storage gear §48 is counted back to
zero by finger 828, finger §43 will be brought into
registration with recess 542, thereby allowing bail
§49 to be moved by its spring in clockwise direc-
tion to initiate a right carriage shift.

A second bail 841 (Fig. 21) pivotally mounted
on the same shaft with bail 648 serves to stop the
machine when the last storage gear 548 contain-

_ing & value is counted back to zero. Bail 841 is
adapted for engagement with the depending arms
of pawls §43 related to all of the storage devices
to the left of the one in engagement with bail
§40. Thus, if there is a value in any one of the
storage gears, bail $41 will be held against the
tension of a suitable spring in counterclockwise
direction and the operation of the machine will
continue; either for registration or carriage shift.
Furthermore, bail 848 is provided with a leftward
extension which by contact with a pin 8§41’ of
bail $41 (PFig. 21) will hold said bail in counter-
clockwise position if bail 840 is so held by finger
43, thus continuing the operation of the ma-
‘chine. When all of the storage devices, however,
are counted back to zero, bail 641 will be allowed
clockwise movement and the machine will be
brouzht to rest.

- From the foregoing, it will be seen that at
the termination of the calculation, fingers 543
will be within the respective recesses §42 of the
storage devices and held therein by bails 640
and $41 which are spring held in their clock-
wise positions. As fully disclosed and for rea-
sons set forth in the referred to co-pending ap-
plication, Serial No. 8,548, provision is made for
rocking bails 648 and 641 in counterclockwise
direction during any one of the clearout opera-
tions. It will be apparent, therefore, that when
the balls are so rocked counterclockwise, fingers
543 will no longer be urged within recesses 542
and will therefore exert no restraining action
against the rotation of storage gears 540. As
will presently appear, the release of fingers 543
by bails §48—841 is necessary for the operation
of the devices of the invention when used in
connection with the particular multiplication
control as disclosed in the aforesaid co-pending
application. -

Restoring multiplier values

In accordance with the invention, the set-
ting of a lever 688 (Figs. 1, 8, 15 and 16) after
a multiplier is set In the storage devices, pro-
vides for the return of the multiplier to the de-
vices during a clearout operation initiated after
the completion of the calculation. As described
in the foregoing, carriage 2 is raised during any
one of the clearout operations and it is this
movement which effects the return of the mul-
tiplier to the storage devices. As described in
connection with the clearout devices, the clear-
out operations for the multiplier dials, product

dials and the keyboard may be effected by a -

single operation of clearout clutch 484 which is
initiated by simultaneous depression of clear
keys 488, 488 and 487. Therefore, as it is desira-
ble to tlear the machine for another calculation,
the preferred operation is to effect the return
of the multiplier to the storage devices by the
simultaneous clearout operation, although any
one of the clearout operations will effect the re-
turn. The operation is effected as follows:
Multiplier storage wheels 824, gears §3¢ fixed

15

20

25

50

35

40

13

60

70

' 10

thereon.h and gears 537 having the stated spring
connections 538 therewith (Figs. 4 and 6) are
normally adapted to be rotated as units. The
ends of centralizing springs 538 have driving at-
tachment respectively with pins extending in-
wardly from wheels 524 and gears B531. As
viewed in Fig. 6, wheels 524 and gears 831 are
biased in clockwise and counterclockwise direc-
tions respectively with the pins thereof in re-
straining engagement. It will be apparent,
therefore, if gears 531 are held against rota-
tion, wheels 524 may be moved in counterclock-
wise directic thus adding tension to springs
538, and that if then wheels 824 are released,
springs 838 will drive said wheels back in clock-
wise direction to their original setting. To lock
gears 8371 against rotation, a comb 697 (Fig. 8,
15 and 18) is adapted to be moved into lock-
ing engagement with gears 5§31 upon setting
of lever 886 after a multiplier has been set in the
storage devices.

Comb 897 mounted in carriage 2 extends longl-
tudinally thereof and is located to the rear-of
gears 837 and above storage gears 540 (Figs. 3, 15
and 16). As most clearly seen in Fig. 16, comb
897 is provided with teeth 697’ which are nor-
mally located to the right rear and out of con-
tact with gears 531. The leftmost end of comb
6871 extends outwardly through a suitable slot
in the end plate of carriage 2 and is thereat pro-
vided with an open-end slot 698’ extending to
the rear at an angle towards the right of the
forward edge of the comb. A guide pin 698 se-
cured by a suitable bracket to the end plate of
carriage 2, extends downwardly through said
slot and the comb is held in normal position by
arms 699 and 700 which extend upwardly on
either side of the end of comb 697 said arms
being provided each with a suitable ear to which
is attached the respective ends of a spring 701.
Spring T81 biases arms 699—700 towards each
other and normally in contact with either side of
a stop 702 comprising the inwardly turned lugz
of a plate fast on the end of shaft 521. Thus
comb 697 is normally located in the position
indicated in Pig. 16 and teeth 691’ out of engage-
ment with gear 537. ;

The rightmost end of comb 887 is pivotally
mounted and supported on a lever 703 (Figs. 15
and 16) which is fulcrumed on g suitable bracket
attached to a partition plate of carriage 2 to the
left of and in spaced relationship to setting
plate 831 (to be described). It will be appar-
ent, therefore, from an inspection of Figs. 15
and 16, that if lever 703 is rocked in a clockwise
direction, the rightmost end of comb €97 will
be moved forward and towards the left and
that due to guide pin 698 mounted upon the
carriage frame and in registration with the
angularly disposed cam slot 698’ in comb 897 the
leftmost end of the comb will be moved forward
to the same extent. Thus the cam slot 698’ in
comb 697 and the pin 698 mounted upon the
carriage frame and engaging said slot constitute
a cam device rendered effective upon manipula-
tion of constant lever 686 to adjust said comb
697 in parallel with said gears 531. The pin 698
is mounted upon bracket 698’’ secured to the
leftmost end of the carriage frame. The move-
ment of comb 697 will therefore rock arm 7188
clockwise as shown in Fig. 17 against the ten-
sion of spring 101. Thus the teeth 6871’ of comb
6971 will be moved into engagement with gears
537, thereby locking said gears against rotation.
It will be noted that a latch 784 is shown in
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éngagement with a rightwardly extending arm
of lever 103 whereby the lever is latched against
the above stated movement. However, when
sub-carriage 525 is in its normal rightmost po-
sition in latched connection with setting plate
531 the end of the sub-carriage 525 will be In
engagement with the end of latch T84 thereby.
holding it out of engagement with lever 703.
This provision is made so that when sub-éar-
riage 525 is moved longitudinally of the main
carriage 2 as fully described in my hereinbefore
noted co-pending application, Serial No. 57,843,
filed on November 2, 1948, comb $81 will be
latched against sueh movément for engagement
with gears 537 as would cause interference with
the longitudinal movement of the sub-carriage.

Lever 696 is fulcrumed on shaft 105, on which
product-dividend wheels {3 are also mounted, and
is provided with an upstanding arm 696’ (Figs.
15 and 16) which is adapted for engagement with
a cam edge at the rear of lever 703. Thus when
lever 696 is adjusted towards the front of the
machine to its effective position after a muiti-
plier is set in the storage devices, arm 696’ will
rock lever 103 clockwise and thereby move comb
697 towards the front and left of the machine
and therefore move teeth €91’ into locking en-
gagement with the respective gears §31.

Lever 696 is further provided with a rearwardly
extending erm on which is mounted pin 706 ex-
tending to the right thereof. Pin 106 is adapted
for engagement with either of two indents in
setting plate 531 (Figs. 8 and 16) and is thereby
held in either of its adjusted positions., Fur-
thermore, pin 706 serves to locate setting plate
§3( in either its effective or ineffective position.
‘When lever 696 is in its normal position (Fig. 8),
pin 106 serves to locate setting plate 53! in coun-

terclockwise position with the nose at the for-

ward end thereof lowered .into position for en-
gagement with cam §62°, the operation of which
is fully disclosed in my co-pending application,
Serial No. 8,547, entitled “Multiplier and Dividend
Set-Up Mechanism.” However, when lever 696 is
rocked towards the front of the machine, thus
moving pin 706 into engagement with the for-
ward indent of plate 531, the setting plate will
be rocked clockwise, thereby raising the nose
thereof out of position to be engaged by cam
§562’. It will be apparent, therefore, that when
lever 686 is set to provide for a constant multi-
plier, inadventent operation of the set-up mecha-
nism will be ineffective to cause a registration in
the multiplier storage devices.

Storage gears 540 and wheels 524 will be held
in position by pawls §93 as they are successively
counted back to zero during the calculation. It
will, therefore, be apparent that as gears §37 are
held against rotation, springs §38 will be further
tensioned, thus biasing wheels 524 and gears 540
in reverse direction. With the calculation con-
cluded, the operation of the clearout devices will
release finger 543 and raise the carriage 2 as de-
scribed. When carriage 2 is raised, provision is
made to rock shaft 527, thereby removing pawls
683 from restraining engagement with gears 540
in the following manner, o

Crank arm 707 (Figs. 11, 15 and 16) is splined
on shaft 521 and extends forwardly between two
spaced plates 708 which are mounted on and
extend upwardly from the left hand side frame.
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Plates 108 are provided with a pin- extending -

therebetween and through an open-end slot in
the free end of crank arm 7871. Crank arm 707
is, therefore, held against ]ateral movement by

()
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plates 108 when carriage 2 is shifted. However,
when carriage 2 is raised (rocked) in the key-
board clearout operation, the pin in engagement
with the slot of crank arm 781 will hold the
crank arm against movement. Therefore, as
shaf{ 8271 is raised with carriage 2, crank arm
707 will be rocked counterclockwise (Figs. 11 and
16) and due to the splined connection with shaft
827 will rock the shaft in like direction.

As shaft 8271 is rocked in accordance with the
foregoing, cams §98 splined thereon will be rocked
counterclockwise (PFig. 5) to the position showa
therein and into contact with pawls 693 thereby
rocking the pawls out of engagement with stor-
age gears 540, As heretofore noted with refer-
ence to co-pending Application SBerial No. 8,548,
bails 640—8&4( are rocked counterclockwise (Fig.
21) during any one of the clearing operations,
thus allowing fingers 543 to be moved from en-
gagement with the recesses 542 of the hubs 541 of
storage gears 8548. Therefore, as storage gears
548 are freed from restraint by pawls 683 and.
fingers 543, springs §38 will drive storage wheels
524 clockwise and storage gears counterclockwise
(Fig. 3) to their original settings. It will be ap-
parent that when carriage 2 is lowered to its
normal position at the end of the clearing oper-
ation, shaft 8§21 will be rocked back to normal,
thus allowing pawls 693 to be moved back into
engagement with storage gears §40. Also balils
640—641 will be moved into contact with fingers
543, thus urging them into engagement with hubs
541 of the storage gears. When constant lever
696 is moved back to normal, arm 896’ thereof
will be removed from contact with lever 703.
Arm 700 (Fig. 16) in contact with the end of
comb 697 and biased in counterclockwise direc-
tion by spring 104 will, therefore, move comb $81
from engagement with gears $37 to its normal
position.

When constant lever 698 is in normal unset
position, the operation of the clearout mechanism
is also adapted to move comb 97 into locking
engagement with gears §37 for reasons in con-
nection with a multiplying program initiated upon
depression of a multiplier key §87 (Fig. 1). As
fully disclosed in the ghovementioned co-pending
application, Serial No. 8,548, a program of multi-
plication initiated upon depression of multiplier
key 887 includes a clearout operation preceding
the calculation for product-dividend wheels 13
and multiplier quotient wheels 85. It will be
apparent, therefore, that when carriage 2 is raised
during the clearout operation, shaft §27 and cams
€38 (Fig. 5) will be rocked, thereby moving pawls
§83 from engagement with storage gears 548, and
bails 648—641 (Fig. 3) will also be moved, there-
by releasing fingers 543 from engagement with
hubs 541 of the storage gears. As shaft 527 is
rocked, plate 702 fixed to the end thereof "will
also be rocked clockwise from the position shown
in Fig. 17. The lug of plate 782 will, therefore,
rock arm 700 clockwise and arm 688 will also be
moved clockwise by spring 181, thus moving comb
897 to engage the teeth €97’ thereof with gears
§37. When carriage 2 is lowered at the end of
the clearout operation, pawls 693 and fingers $43
will be reengaged with the gears 548 and hubs
841 respectively. Thus, it will be seen that the
storage devices will be prevented from moving
from their adjusted positions during the clear-
out operation.

For subject matter herein disclosed and not
claimed, reference is made to applicant’s co-pend-
ing applications, Serial No. 8,544 relating to car~
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riage tabulating means and shift direction con-
trol; Serial No. 8,547 relating to multiplier and
dividend entering means; Serial No. 8,548 relat-
ing to registration and shift control; and Serial
No. 57,943, relating to product transfer means.

I claim: »

1. In a calculating machine, the combination
of a denominationally shiftable rockable. car-
riage, multiplier storage devices and a product
register thereon, said storage devices each com-
prising a spring-connected gear couple, trans-
mission gears on the fixed frame meshing with
gears of sald register, and means for returning
multiplier values to said storage devices for use
as a constant factor in a multiplication program
and for simultaneously clearing said register
comprising power means for rocking said car-
riage and effecting the operation of said clear-
ing means and the disengagement of the register
gears from the fixed frame gears, said power
means having a normally ineffective clutch in-
terposed in the drive, means comprising a key
for engaging said clutch and for rendering said
clearing means operative, a detent comb for
engaging one gear of each couple to retain multi-
plier values entered therein, means for succes-
sively counting back to zero and building up
tension in said spring connections against the
other gears of the couples during a multiplica-
tion calculation, detent pawls engaging the other
gears of the couples to hold them against said
spring tension, and means for releasing said
pawls from sald other gears upon the rocking of
the carriage, said built up spring tension there-
upon acting to effect the return of the multiplier
values to the storage devices. :

2. In a calculating machine, the combination
of a denominationally  shiftable rockable car-
riage, a keyboard, multiplier storage devices, a
product register and a multiplier register on the
carriage, said storage devices each comprising a
spring-connected gear couple, transmission gears
on the fixed frame meshing with gears of said
product register, and means for returning multi-
plier values to said storage devices for use as a
constant factor in a multiplication program and
for simultaneously clearing -said keyboard and
said registers singly or collectively comprising
power means for rocking said carriage and ef-
fecting the operation of said clearing means and
the disengagement of the product register gears
from the fixed frame gears, said power means
having a normally ineffective clutch interposed
in the drive, means comprising clear keys for en-
gaging sald clutch and rendering said clearing
means operative singly or collectively, a detent
comb for engaging one gear of each couple to
retain multiplier values entered therein, means
for successively counting back to zero and build-
ing up tension in said spring connections against
the other gears of the couples during a multipli-
cation calculation, detent pawls engaging said
other gears to hold them against said spring
tension, and means for releasing said pawls from
said other gears upon the rocking of the car-
riage, said built up spring tension thereupon act-
ing to effect the return of multiplier values to
said storage devices..

3. In a calculating machine, the combination
of a denominationally shiftable rockable car-
riage, a keyboard, multiplier- storage devices, a
product register and a multiplier register on the
carriage, said storage devices each comprising
& spring-connected gear couple, transmission
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gears on the fixed frame meshing with gears-of
sald product register, and means for returning
multiplier values to said storage devices for use
as & constant factor in a multiplication program
and for simultaneously clearing said keyboard,
said product register and said multiplier reg-
ister singly or collectively comprising power
means for rocking said carriage and effecting the
operation of said clearing means and the disen-
gagement of the product register gears from the
fixed frame gears, said power means having a
normally ineffective one-cycle clutch interposed
in the drive, means comprising clear keys for
engaging said clutch and rendering said clearing
means operative, to singly or collectively clear
the keyboard, the product register and the mul-

tiplier register, latch means for holding said

clearing means in operative position, a detent
comb for engaging one gear of each said couple
to retain multiplier values entered therein, means
for successively counting back to zero and build-
ing up tension in said spring connections against
the other gears of the couples during a multi-
plication calculation, detent pawls engaging said
other gears to hold them against said spring ten-
slon, means for releasing said pawls from sald
other gears upon the rocking of the carriage,
said built up spring tension thereupon acting
to effect the return of the multiplier values to
sald storage devices, and means for restoring the
parts to normal position at the end of a clutch
cycle.

4. In a motor driven calculating machine, the
combination of a denominationally shiftable car-
riage capable of being raised with respect to the
fixed frame of the machine, a register and de-
nominational multiplier storage devices on said
carriage, said register having movement trans-
mission gears, each storage device comprising a
gear couple the gears of which have a spring
connection, transmission gears on the fixed frame
meshing with said register gears, means for set-
ting a multiplier value in each storage device
for use as a constant factor in a program of
multiplication, means engageable with one gear
of each couple to hold it against rotation, means
for successively zeroizing said storage devices
and bullding up tension in said spring connec-
tions in said multiplication vrogram comprising
spring-urged detent means for the other gears of
said couples, a manipulable key, means controlled
by said key and in train with the motor for rais-
ing the carriage to unmesh said transmission
gears, means operable by sald carriage  upon
raising thereof to release said detent means, and
means comprising said spring connections for re-

turning the multiplier value to said storage de-

vices upon release of said detent means.

5. In a motor driven calculating machine, the
combination of a denominationally shiftable car-
riage capable of being raised with respect to the
fixed frame of the machine, a product register
and denominational multiplier storage devices

. on said carriage, said register having movement

transmission gears, each storage device compris~
Ing a gear couple the gears of which have a
spring connection, transmission gears on the fixed
frame meshing with said register gears, means
for setting a multiplier value in each storage
device for use as a constant factor in a program
of multiplication, means engageable with one
gear of each couple to hold it against rotation,
means for successively zeroizing said storage de-
vices and building up tension in said spring con-
nections in said multiplication program comoris.
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ing spring-urged detent means for the other
gears of sald couples, means for clearing said
register comprising a manipulable key, means
controlled by said key and in train with the
motor for raising the carriage to unmesh said
transmission gears and for operating said clear-
ing means, means operable by said carriage upon
raising thereof to release said detent means, and
means comprising said spring connections for
returning the multiplier value to said storage de-
vices simultaneously with the operation of sald
clearing means upon release of said detent
means.

6. In a motor driven calculating machine, the
combination of a denominationally shiftable car-
riage capable of being raised with respect to the
fixed frame of the machine, a register and de-
nominational multiplier storage devices on said
carriage, said register having movement trans-
mission gears, each storage device comprising a
gear couple the gears of which have a spring
connection, transmission gears on the fixed frame
meshing with said register gears, means for set-
ting a multiplier value in each storage device for
use as a constant factor in a program of multi-
plication, means engageable with one gear of

each couple to hold it against rotation, means'

for. successively zeroizing said storage devices
and building up tension in said spring connec-
tions in said multiplication program comprising
spring-urged detent pawls for the other gears of
said couples, a manipulable key, means controlled
by said key and in train with the motor for rais-
ing the carriage to unmesh said transmission
gears, and means for returning the multiplier
value to said storage devices comprising a rock-
shaft having bearings in the carriage frame and
crank connection with the fixed frame and cams
splined on said rock-shaft, said cams engaging
said pawls upon raising the carriage to release
said pawls against the tension of their springs.

7. In a motor driven calculating machine, the
combination of a denominationally shiftable car-
riage capable of being raised with respect to the
fixed frame of the machine, a register and de-
nominational multiplier storage devices on said
carriage, said register having movement trans-
mission gears, each storage device comprising a
gear couple the gears of which have a spring
connection, transmission gears on the fixed frame
meshing with said register gears, means for set-
ting & multiplier value in each storage device
for use as a constant factor in a program of mul-
tiplication, an adjustable comb the teeth of which
are respectively engageable with one gear of each
couple to hold it against rotation, a manipulat-
able device at one end of the carriage for adjust-
ing said comb into engagement with said gears
including means at the other end of the car-
riage rendered effective upon manipulation of
said device to adjust said comb in parallel with
said gears and to disengage said comb upon re-
traction of said device, means for successively
zeroizing sald storage devices in said multipli-
cation program and building up tension in said
spring connections when said comb is engaged
comprising spring-urged detent means for the
other gears of sald couples, a manipulable key,
means controlled by said key and in train with
the motor for raising the carriage to unmesh
faid transmission gears, means operable by said
carriage upon raising thereof to release said
detent means, and means comprising said spring
connections for returning the multiplier value
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to said storage devices upon release of said de
tent means.

8. In a motor driven calculating machine, the
combination of a denominationally shiftable car-
riage capable of being raised with respect to the
fixed frame of the machine, a register and de-
nominational multiplier storage devices on said
carriage, -sald register having movement trans-
mission gears, each storage; device comprising a
gear couple the gears of which have a spring
connection, transmission gears on the fixed frame
meshing with said register gears, means for set-
ting a multiplier value in each storage device for
use as a constant factor in a program of multi-
plication, a comb the teeth of which are respec-
tively engageable with one gear of each couple
*o hold it against rotation, means for adjusting
said comb into and out of engagement with said
gears, means for successively zeroizing said stor-
age devices in said multiplication program and
bullding up tension in said spring connections
comprising spring-urged detent pawls for the
other gears of said couples, a manipulable key,
means controlled by said key and in train with
the motor for raising the carriage to unmesh said
transmission gears, and means for returning the
multiplier value to said storage devices upon
raising the carriage comprising a rock-shaft hav-
Ing bearings in the carriage frame and crank
connection with the fixed frame and cams
splined on said rock-shaft, sald cams engaging
said pawls upon raising the carriage to release
sald pawls against the tension of their springs,
said means for adjusting said comb comprising
a lever device at one end of the carriage, a cam
device at the other end of the carriage rendered
effective upon manipulation of said lever device,
a stop fast to one end of sald rock-shatt, and
arms loosely mounted upon sald rock-shaft, said
arms having spring connection to hold them in
contact with opposite edges of said stop and of
sald comb, one of sald arms being yieldable
against the tension of said spring connection
upon adjustment of said comb and serving to
return the comb to normal position upon re-
traction of said lever device.

9. In a motor driven calculating machine, the
combination of a denominationally shiftable
carriage capable of being raised with respect to
the fixed frame of the machine, a product regis-
ter and denominational multipller storage de-
vices on said carriage, said register having move-
ment transmission gears, each storage device
comprising a gear couple the gears of which have
a spring connection, transmission gears on the
fixed frame meshing with said register gears,
means for setting a multiplier value in each stor-
age device for use as a constant factor in a pro-
gram of multiplication, a comb the teeth of which
are respectively engageable with one gear of
each couple to hold it against rotation, means
comprising a manipulable device for adjusting
said comb into and out of engagement with said
gears, means for successively zeroizing said stor-
age devices and building up tension in said spring
connections in said multiplication program com-
prising spring-urged detent pawls for the other
gears of sald couples, means for clearing said
register comprising a one-cycle clutch in train
with the motor, a manipulable key, means con-
trolled by said key for rendering said clearing
means motor-operable and for closing said clutch
and means controlled by said clutch for operat-
Ing said clearing means and for raising the
carriage to unmesh said transmission gears, and
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means for returning the multiplier value to said
storage devices simultaneously with the opera-
tion of said clearing means comprising a rock-
shaft having bearings in the carriage frame and
crank connection with the fixed frame and cams
splined on said rock-shaft, said cams engaging
said detent pawls upon raising the carriage to
release said pawls against the tension of their
springs.

10. In a motor driven calculating machine,
the combination of a denominationally shiftable
carriage capable of being raised with respect to
the fixed frame of the machine, a product regis-
ter, 8 multiplier register and denominational
multiplier storage devices on said carriage, said
product register having movement transmission
gears, each storage device comprising a gear
couple the gears of which have a spring con-
- nection, transmission gears on the fixed frame
meshing with said register gears, means for set-
ting a multiplier value in each storage device for
use a8 & constant factor in a program of multi-
plication, a comb the teeth of which are re-
spectively engageable with one gear of each
couple to hold it against rotation, means com-
prising a manipulable device for adjusting said
comb into and out of engagement with said
gears, means for successively zeroizing said stor-
age devices and building up tension in said
spring connections in said multiplication pro-
gram comprising spring-urged detent pawls for
the other gears of said couples, a keyboard, clear-
ing means for the keyboard, clearing means for
the product register and clearing means for the
multiplier register comprising a one-cycle clutch
in train with the motor, a clear key for the key-
board, a clear key for the product register, a clear
key for the multiplier register, means controlled
by any one, two or all of said clear keys for
rendering the related clearing means motor-
operable and for closing said clutch and means
controlled by said clutch for operating the clear-
ing means and for raising the carriage to unmesh
said transmission gears, and means for returning
the multiplier value to said storage devices simul-
taneously with the operation of said clearing
means comprising a rock-shaft having bearings in
the carriage frame and crank connection with the
fixed frame and cams splined on said shaft, said
cams engaging sald detent pawls upon raising
the carriage to release sald pawls against the
tension of their springs.

11. In a motor driven calculating machine, the
combination of a denominationally shiftable car-
riage capable of being raised with respect to the
fixed frame of the machine, a product register
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and denominational multiplier storage devices on
said carriage, said register having movement
transmission gears, each storage device compris-
ing a gear couple the gears of which have a
spring connection, transmission gears on the
fixed frame meshing with said register gears,
means for setting a multiplier value in each
storage device for use as a constant factor in'a
program of multiplication, a comb the teeth of
which are respectively engageable with one gear
of each couple to hold it against rotation, means
comprising a manipulable device for adjusting
said comb into and out of engagement with said
gears, means for successively zeroizing said stor-
age devices and building up tension in said spring
connections in said multiplication program com-
prising spring-urged detent pawls for the other
gears of said couple, means for clearing sald
register comprising a one-cycle clutch in train

with the motor, a clear key, a rock-shaft oper-

able by said clutch, an adjustable spring-re-
tracted slide, a latch settable to hold said slide
in adjusted position against the tension of its
spring, means controlled by said key for adjust-
ing said slide, setting said latch and engaging
sald clutch, means controlled by said slide for
rendering the clearing means operable by said
rock-shaft and means controlled by said clutch
for raising the carriage to unmesh said trans-
mission gears and for operating said rock-shaft,
and means for returning the multiplier value to
said storage device simultaneously with the oper-
ation of said clearing means comprising a rock-
shaft having bearings in the carriage frame and
crank connection with the fixed frame and cams
splined on said rock-shaft, said cams engaging
said detent pawls upon raising the carriage to
release sald pawls against the tension of their
springs. : :
HERMAN GANG.
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