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Application filed September 9, 1921, * Serial No. 500,288,

To _all whom it may concern: ,
Be it known that I, Grorer M. Bacon, a
citizen of the United States,.and resident
of Salt Lake City, county of Salt Lake, and
State of Utah, have invented certain new
and useful Improvements in Computing
Machines, of which the following is a spee-
ification. ‘ -
' My invention relates more particularly to
lmprovements in the locking and safety fea-
tures of a multiplying and dividing ma-
chine, such as shown and described in m
pending application, Ser. No. 429,107, filed -
December 8, 1920. ‘ .
In the physical embodiment of the ma-
chine shown and described in the abeve ap-
plication, many of the locking features and
safety devices embodied therein, while func-
tioning satisfactorily, were found to be more
or less difficult in.assembling and adjusting,
and in some cases more complex than neces-
sary. With a view to making the machine
more readily adaptable for manufacture and

- to simplify the construction where sossible,

many of the features have been redesigned
and the construction and mode of operation -
of special features modified considerably,
although the general plan of operation of
the machine is substantially the same as that

shown and described in.the above applica-

tion. '

The register wheel construction and trans--
fer mechanism of the products and total
products ‘dials have been materially im-

.proved and simplified and the mechanism

for restoring the respective dials to zero has
been simplified and rendered more efficient
and effective. | These improved features are
more particularly deseribed and claimed in
my companion applicatién, filed of even
date with this application. In this-applica-
tien, therefore, while these improved fea-
tures are shown, it is not necessary to de-
scribe them further than to indicate their
relation to the vest of the mechanism for
a more complete description thereof will be
found in my companion application.

One object of my present improvement is
to provide a simple means urider the control
of the multiplicand carriage for locking the
products clearing pull when the multipli-
cand carriageé is out of neutral position..

Another. object is to improve the action
and mechanism for setting up the multi-
plicand in -the multiplicand carriage and

© for effectively locking the setting up mem-

bers when the multiplicand = carriage is

moved out of neutral position to different

denominational positions of the multiplier.
In this connection, also improved means is
provided for locking the multiplicand cams
in the multiplicand carriage during the time
the multiplicand is out of neutral posi-

_tion.

A further object is to provide means for

holding the multiplicand setting up mem-

bers in locked position after the multiphi-
cand carriage has been returned to normal
Eositiou and until the products clearing pull

1as been operated to clear the products dials.
With the mechanism functioning in this
manner, it will be seen that, after the multi-
plicand has been set up and the multiplicand

-carriage moved out of neutral position, it

will be impossible t¢ move the multiplicand
setting up members and, since the products
clearing pull cannot be operated when the
multiplicand carriage is out of neutral posi-
tion, the locking means for locking the mul-
tiplicand setting up members cannot be re-
leased, thereby insuring the proper manipu-
lation of the machine and preventing the

making ef errors through inadvertence or in-

correct operation thereof. :
Another object of my imprevement is to
provide more simple and eflicient means for

docking the total products clearing pull and

the division pull, when the multiplicand set-
ting up members are operated. In my prior
pending. application, the. locking bar for
these pulls was normally out of engagement
with the respective pulls and 2 move or less
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delicate and complicated mechanism was em-

ployed for effecting the locking when the

multiplicand dials were operated. . In the
present improvement, however, the Iocking
plate is resiliently held in engagement wit
the respective clearing and division pulls
and a notch or stepped extensior of the mul-
tiplicand setting up racks is designed to co-
operate with a%)ar-ﬁke lateral extension of
the locking member, so that the latter cannot
be moved out of locking position; after the
setting up members have been opsrated for
seiting up the multiplicand..

A gurt%er object of my present improve-
ment resides in providing a dust shield for

. covering the siotted opening in the front

of the case, through which the operating
shaft of the multiplicand carriage ex-
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tends. This improvement is associated with
an improved detent plate for locating and
resiliently holding the multiplicand car-
riage in proper denominational positions.
In my prior pending. application, detents
were provided in connection with the forks
for connecting the operating shaft to the re-
spective multiplier dials and, while this
mechanism may be retained, it is now sup-
plemented by a notched plate resiliently
mounted parallel to the direction of move-
ment of the multiplicand carriage and pro-
vided with notches on the edge thereof for
cooperation with the operating shaft to
properly center it both. in neutral and in
the different denominational pesitions of
the carriage.

In carrying out the present form of my
improvement, it- will be understood that
various improvements have bean made in
the mechanical details of construction and
these and other features are shgwn in the
accompanying drawings, in which Fig. 1
represents a .vertical longitudinal section
through my improved machine, but with
many of the mechanisms not related to the

~gresent improvement left out, in order to

ring out the details of the improvement
more clearly; Fig. 2 is a partial top plan
view of the machine in section to show the
multiplicand carriage and the associated
multiplicand setting up members; Fig. 8 is
a sectional detail view of the multiplicand
setting up members; Fig. 4 is a fragmen-
tary view, showing the frame and the multi-
plicand carriage.and the locking plate for
the multiplicand cams; Fig. 5 is a similar
view of the locking plate with the multi-
plicand carriage broken away to show the
cam for releasing locking plate; Fig. 6 is

_a detail of the bevel gear connection of the
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" ghield covering
. operatin t
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operating shaft mounted on the multipli-
cand carriage; Fig. 7 is a sectional detail

view of the locking member for locking the .
total products clearing pull and the di-.

vision pull; Fig. 8 is a view in elevation
showing details of the products clearing pull
and the lock .therefor controlled by the
multiplicand carriage; Fig. 9 is a trans-
verse section in elevation showing the dust
the slot through which the
shaft extends, taken on the line
9--9 of Fig. 2 and also shows the pawl for
locking the multiplicand carriage in neu-
tral position; Fig. 10 is a horizontal section
through the slot in the front plate of the
case, on the line 10—10 of Fig. 9, through
which the operating shaft extends and
shows-details of the dust shield strip;. Fig.
11 is a broken away view of the front cas-
ing showing the recess and deflectors for
the dust shield strip and Fig. 12 is a ver-
tical sectional detail through the dustshield
strip on the line 12—12 of Fig. 9.
Referring to the drawings and more par-
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ticularly to Fig. 1, it will be seen that my
improvement is émbodied in a multiplying
and dividing machine, substantially similar
in construction and mode of operation to the
machine shown and described in my pend-
ing application, Ser. No. 429,107, previously
referred to. The various mechanisms in my
improved machine are preferably, however,
so designed as tp be more readily assembled
in units and then properly mounted in the
frame of the machine.
closed in a casing 1, some of the parts being

supported on the base plate 2, and others on

suitable brackets and angle plates secured to
the side frame plates in any suitable man-
ner, the latter being substantially asshown in
my prior application and in the companion
application. As in my prior application, the
differential wheels 3 ars mounted on a shait
4,-supported in bearing brackets 5, extending
upward from the base 2 of the machine, as
indicated in Fig. i. The differential wheels
3 are adapted to drive the shafts 6 by means
of spur pinions 7, which are slidably mount-
ed upon the shafts 6. In order that this may
be accomplished with thé least amount of
friction and lost motion, the pinions 7 are
preferably secured to the ends of tubular
barrels 8 which are provided with lengitudi-
nal slots, co-operating with pins 9, passing
through the shafts 6. The forward end of
each barrel 8 at 10 is provided with an an-
nular groove in which a roller 11 operates,
the roller being mounted upon the upper end
of a lever arm 12 pivoted at 13 and held in
the position shown in Fig. 1, by a spring 14.
The lever arms 12 are provided with conical
shaped rollers 15, adapted to cooperate with
multiplicand cam plates 16, mounted on the
multiplicand carriage as hereinafter de-
scribed.  The front end of euch barrel 8, and
forming one side of the annular groove 10,
is preferably formed as a notched disc 17,
the notches of which are adapted to cooper-
ate with a fixed pin 18 mounted in one of the
transversely extending angle plates 19 of the
framing of the machine. The notched discs
17 and pins 18 serve to locate and hold the
pinions 7 in proper position to mesh with the
respective differential wheels 3 when the pin-
jons 7 are slid rearward on the shafts 6. The
shafts 6 which extend through the angle
frame bracket 19 carry the gears 20 and driv-
ing gears 21, which are united by hubs 22
and are secured to the shaft 6 to rotate there-
with. The driving gear 21 drives a pinion
93 secured to another gear 24 and rotatably
mounted as planetary gears upon a large
gear wheel 25, which in turn is rotatably
mounted upon the shaft 26 of the register
wheels of the products dials. The shafts 6
and 26 are in axial alignment and the gear
mechanisms are the same as shown and de-
scribed in my companion application. Se-

cured to the shaft 26 for rotating it from the
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shaft 6, is a pinion 27, meshing with the
planetary gear 24, the arrangemeént being
such that the shaft 26 will be rotated twice
for each rotation of the shaft 6. The plane-
tary pinions 23 and 24 are preferably dupli-
cated on the opposite side of the gear 25 as
shown in Fig. 1 of the drawings. ‘
‘Mounted upon and secured to the product
dial shafts 26, are single toothed Geneva
drive members 28, which cooperate with Ge-
neva wheels 29 for transferring the tens as

-each rotation of the product dial shaft 28.

The Geneva wheels 29 are secured to the
shafts 80 each of which carries a pinion 31
meshing with the large gear 25 of the next
higher denomination, so that in transferring
the tens, the large gear 25 together with the
planetary pinions 23 and 24 are rotated 2
sufficient amount to rotate the adjacent vegis-
ter wheel of higher denomination one tenth
of a complete rotation. As described in my
companion application, the. shafts 80 are
mounted in a movable frame comprising side
plates 32 secured together by suitable cross
bars 33, so that the frame as a whole, may
slide transversely of the machine to separate
the Geneva wheels 29 from the correspond-
inﬁ Geneva members 28 and thereby permi§
independent rotation thereof while restoring
the product dials 84 to zero.

For restoring the product dials 34 to zero,
each of the product dial shafts 26 carries =
mutilated pinion 85 which, as described in
my companion application, is adapted to co-
operate with a rack 36, which is properly
mutilated to permit rotation of the shafis
and dizls during the normal operation of
multiplication or division, but may be slid
transversely to engage the pinicns 85 and re-
store the respective dials 84 o zero. . For op-
erating the rack.36 and restoring the product
dials 34 %0 zevo a clearing pull 87 is pro-
vided. This mechanism is more particularly
described in detail in my companion appli-
cation and need not be repeated here.

The total products unit comprises sub-

stantially duplication of the planetary gears.

and Geneva transfer mechanism as used for

the product dials with the exception that

the a.rangement on the total product dial
shafts 26* is reversed, hence the correspond-
ing parts in the total products unit are simi-

larly numbered with the exponent “a”. 'The

clearing mechanism of the total products
dials is also & duplication of that used in
connection with the product dials with the
arrangemens of the parts reversed, as shown
in Fig. 1 of the drawings.

Ag 1 my prior application, Ser. No. 429,
107, the multiplicand is adapted to be set up
on & multiplicand cem carriage, which is
mounted for movement fransversel
machine, bslow the product di
ciated mechanism. The multi
riage 38 comprisss o rectengn

- by a star whesl and detent com

&

more particularly shown in Figs. 1, 2 and 4
of the drawings, in which a plurality of
cam plates 16, previously referred to, are
slidably mounted, the number of cam plates
corresponding to the number of places in the
multiplicand, according to the capacity of
the machine. The cam faces 39, of the re-

spective cam plates 16 ave adapted to cooper-

ate with the conical rollers 15 when the mul-
tiplicand carriage is moved to different.de-

nominational positions of the multiplier and .

thereby position the pinions 7 with respect

to the corresponding differential wheels 3,

as more particularly described in my prior
pending application. In the present im-
provement, the multiplicand carriage 38 is
provided with rollers 40 (sce Fig. 1) coop-
erating with a track 41 extends

versely of the machine, the roller and track
being' preferably beveled at the lower edge
to maintain the carriasge in proper relation.
The rear end of the carriage is provided with
a depending bracket 42 secured to the car-
riage by suitable screws 43, the bracket 42

.being Y-shaped or semi-circular at its lower

end and adapted to fit over and. slide upon
the shaft 44, which is the driving shaft and
geared through snitable intermediate gears
to the shaft 4 of the differential wheels 8 for
driving the latter. This intermediate gear
mechanism is more particularly shown and

~described in my prior application, Ser. No.

429,107, .
- _For slidably setting the respective multi-

plicand cam plates 16, to represent the mul- !

tiplicand, each cam plate is provided with a
rack 45 on its under side, cooperating with a

‘gear segment 46 secured to & larger gear seg-

ment 47 and both rotatably mounted upon a
‘suitable shaft or rod 48, as shown in Fig. 1
of the drawings. The larger segment 47 en-
gages rack teeth 49 in a rack bar 50 extend-
ing along the base plate 2 of the machine,

transversely of the direction of movement of -

the multiplicand carriage. Fach rack bar
50-is connected by a bracket 51 with a rack
52, which may preferably be cut or a round
rod- extending through a bushing 53 in the
front casing plate 54 of the machine and
provided with a pull knob 55. Hach of the
racks 52 engages a gesr 56, which in turn
meshes with a pinion 57 secured to the hub
of the dial 58 which carries numerals from
zero t¢ nine on its periphery snd is adapt-
ed to indicate the digital values of the mul-
tiplicand. The value of the multiplicand as
set up in the machine, depends upon the dis-
tance the respective rack bars 50 have. been
pulled out, the muléiplicand being indicated
on the multiplicand dials 58,

In my. prior spplication, the multiplicand
dials and setting up racks were positioned
rating with
iled a comn-
st motion,

he respective dials, bui this
sidevable amount of friction an

g trans--
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Therefore, in the present instance, the rack
bar 50 is provide
notches or saw-teeth 59 with which a pin or
roller 60 cooperates, the latter being mount-
ed on the rear end of a bell crank lever 61
pivotally mounted on a rod 62 and held to
resiliently engage the saw teeth by means of
a spring 63 secured to an arm 64 of the bell
crank and to a pin 65 extending upward
from the base 2 of the machine, as shown in
Fig. 1 of the drawings. The distance of the
rod 62 from the bracket 51 of the setting up

members is preferably just sufficient to allow

the setting up members, including the rack
bar 50 to be pulled out the necessary nine
spaces and in this manner the rod 62 will act
as a limiting stop.

It has previously been pointed out that
the ‘multiplicand carriage 38 is movable
transversely of the machine in order to bring
the multiplicand cams 16 into proper de-
nominational relation to the lever arms 12
to position the gears or pinions 7 velative to
the corresponding differential - wheels 3.
When the multiplicand carriage is thus
moved from neutral position, where the

~racks 45 are in engagement with the seg-

30

38

40

45

50

55

60

66

mental gears 46, it is necessary to provide
means for locking and holding the cam
plates 16 in their set positions to represent
the multiplicand. In order that rhis may be
accomplished in a simple manner, a shd-

able locking plate 66 is mounted on the un-
derside of the carriage by U-slots engaging:

a collar or post 67, upon which the carriage
rollers 40 are mounted. The locking plate 66
is provided with a flange formed as a sin%rle
gear tooth 68 extending longitudinally

thereof, along one edge, as indicated in

Figs. 1, 2 and 5 of the drawings. The lock-
ing .gear tooth 68 is interrupted at intervals
to permit free longitudinal movement of the
racks 45 with the corresponding cam plates
16 when the multiplicand carriage is in
neutral position, as indicated in Fig. 2 of
the drawings. For locking the multiplicand
cams when the carriage 38 is moved out of
neutral position, the locking tooth 68 is
adapted to engage the teeth of the racks 45
and lock the cam plates. In order that this
may be positively accomplished, the front
edge of the locking plate 66 is provided with
a notch 69, (see Fig. 4) which, when the
carriage is in norma%positi(m and the lock-
ing plate out of locking position, is adapted
to be engaged by a spring finger 70 secured
at T1 to the angular carriage supporting rail
41, as more particularly shown in Figs. 4
and 5 of the drawings. It will thus be seen
that when the multiplicand carriage 38 is
moved out of neutral position, or the posi-
tion shown in Figs. 2 and 4 of the drawings,
the locking plate 67 will be tempararily held
from movement, therewith by the spring fin-
ger 70, thereby forcing the locking teeth 68

with a plurality of V-

1,518,173

into the racks 45 for locking the multipli-
cand cam plates 16, as previously explained.
As soon as the locking is eilected by the
movement of the carriage 38, a cam lug 72
(see Fig. 5) engages the end of the spring
finger 70 and Iifts it out of the notch 69
thereby releasing the locking plate 67 and
permitting it to travel with the carriage 38
and hold the multiplicand cams 16 locked in
positions to represent the multiplicand. It
will be understood that when the multipli-

_cand carriage 38 is returned to neutral posi-

tion the cam plates 16 should be again un-
locked when the racks 45 engage the respec-
tive gear segments 46. For this purpose, a
pin 73 is preferably inserted in the track 41,
as shown in Figs. 4 and 5 of the drawings,
and the end 74 of the locking plate 67 is
adapted to engage the pin 73 and hold the
locking. plate until the carriage 38 reaches
the position shown in Fig. 4 of the draw-
ings, and the spring finger 70" again reen-
gages the notch 69. The locking plate 67 is

70

75

80

85

substantially similar to the corresponding -

locking plate ‘shown and described in my

prior application, but the mechanism -for

90

positively operating the locking plate as .

herein- described, is novel.

When a multiplicand has been set up on’
‘the multiplicand carriage 38 by maunipulat-

ing the multiplicand settirig up racks 50—52,
it is essential that the setting up members

95

should be positively locked against move-

ment while the multiplicand carriage 38 is
out of neutral position. In the present in-
stance, this'is accomplished by providing the
detent arms 61 with upwardly projecting
lugs 75 adapted to cooperate with locking
arms 76 secured to a rock shaft 77, which is
pivotally mounted transversely of the set-

00

T

108

ting up members, as indicated in Fig. 9 of -

the drawings.. The rock shaft 77 is sup-
ported at its outer end in the frame side
plate 78 and at its inner end in a bracket 79
extending from the base plate 2 of the ma-
chine. The locking arms 76, in Figs. 1 and
9 of the drawings, are shown in locking en-
gagement with the lugs 75 of the detents 60,
but normally when the machine is in posi-
tion for setting up the muliiplicand, the
locking arms 76 are thrown forward out of
the-field of the lugs 75 bﬂ means of a spring
80, shown in Fig. 9 of the drawings. After
a multiplicand has been set up on ‘ﬁle multi-

‘plicand carriage 38 by manipulating the set-

ting up racks 50, which is done by pulling

‘out on the pulls 55, the multiplicand: car-

riage 38 is moved out of neutral position to
different denominational positions of the
multiplier. In order to effect the locking of

the setting up members when the multipli-

cand carriage is moved out of neutral, the
rock shaft 77 is provided with a forwardly
extending rod or arm 81 with which a cam
82, mounted on the front edge of the car-
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riage 38, is adapted to cooperate as indicat-
ed i Fig. 9 of the drawings, where the cam
is shown broken away from the carriage,
The cam 82 encounters the arm 81 as soon
as the carriage 38 begins te move out of
neutral position and, since it is desirable to
keep the setting up members locked until
the multiplicand carriage is returned to
neutral position and also until the clesring
pull 37 has been operated to restore the
products dials to zero, a latch pawl 83 is

adapted to engage the outer end of an arm -

84 and hold the locking arms 76 in position
to lock the setting up meinbers until ‘the
latch pawl 88 is manipulated toc release the
arm 84 and permit the spring 80 to move the
locking arms 76 out of focking position.
¥rom Fig. 1, it will be seen that fhe latch
pawl 83 is bell crank shape and pivoted on a
suitable screw at 85 and a spring 86 cooper-
ates with the latch 88 to throw it toward the
right, as shown in Fig. 1, to, engage the arm
84 when the setting up members are locked,
as shown and ‘described. Thes rearwardly
extended arm 87 of the bell crank shaped
locking pawl 83 extends under the produet

clearing pull bar 87, as shown in Figs. 1.

and 8 of the drawings, and the clearing pull
37 is provided with a cam lug 88 adapted to
engage the arm 87 when the clearing pull
reaches the outer end of its movement. It
will thus be seen that the setting up pulls 55
cannot be operated for changing the multi-
plicand or setting tup a new multiplicand
until the clearing pull has been operated to
release the locking latch 83 and unlock the
detents 60 of the setting up members.
Obviously, it is essential, therefore, that
the clearing pull 87, for restoring the prod-
ucts dials to_zerc, should not be operated
while the multiplicand carriage 88 is out of
neutral position. This may be accomplished
in various ways, but preferably, as shown in
Fig. 8 of the drawings, the clearing pull
rod 37 is provided with a locking notch at
89 with which a bell crank shaped locking
pawl 90 is adapted to cooperate for lock-
ing the pull against operation. The pawl
50 is pivoted on a serew 81 on the front
angle plate 19 and is adapted tc be thrown

. into locking position by 2 suitable spring

60

$&

92, operating on the downwardly extending

arm 93 of the locking pawl. . The multipli-

cand carriage 38 is provided with a suitable
pin 94 adapted to engage the arm 93 of the
pawl 90 when the carriage is in neutral po-
sition, as indicated in Fig. 8 of the draw-
ings, and hold the pawl 90 out of engage-
ment with the notch 89, thereby permitting
the clearing pull 87 to be opersied. In this
manner, it will be understood that as seon
as the muléiplicand carriage 86 is moved to
the right, out of neutral position, the pin §4
will move away from the arm 9% and permit
the spring 92 to effect the engagement of the

b5y

locking pawl 90 with the notch 88 in the
clearing pull 87, thus preventing operation
of the clearing pull so long as the multipli-
cand carriage is out of neutral position.
Furthermore, it is desirable, in & machine
of this character, to provide mechanism for
locking the multiplicand carriage against
movement out of neutral position after a
multiplicand has been set up and multiplied
and the multiplicand carriage returned to
neutral position. For this purpose, in the
present instance, I have provided a long
pawl 95 pivoted at 96 to the front plate 54
of the casing, as indicated -in Fig. 9 of the
drawings, the pawl extending horizontally
parallel to the direction of movement of the
carriage. The hook-end 97 of the pawl is
adapted to engage a notch 98 in the annu-
lar flange of the locking disc 99, which, as
shown and described in my prior pending
application, is secured to the forward end

‘of the operating shaft 100, which is mount-

ed upon the multiplicand carriage and mov-
able therewith. A pin 101 may be inserted
in the front plate 54 and project over the
pawl 95 to limit its upward movement.
Gravity ordinarily is sufficient to cause the
engagement of the pawl 95 with the notch
99 although, obviously, a spring may be em-
ployed, if desired. As will be seen in Figs.
1 and 2 of the drawings, the rock arm 81,
secured to the rock shaft 77, extends for-
ward to a position under the pawl 95 so that
when the rock shaft 77 is operated by the
spring 80, after the latch prawl 83 has re-
leased the shaft, the forward end of the voclk
arm 81 will engage and lift the pawl 95
and thereby release the multiplicand car-

riage, so that it may be moved out of neutral

position. It has been previously pointed
out that the rock shaft 77 is not released un-
til the products clearing pull 87 is operated
for returning tlie produet dials to zero.

‘Hence, it will be seen that, after a product

has been secured with one multiplicand, it
becomes necessary to clear the product dials
before the multiplicand carriage can be re-
leased from the paw! 95 to perform another
multiplication. After the pull rod 37 hag
been operated tc clear the products dials, the
multiplicand setting up members will alse
be released as previously described, so that a
new muitiplicand may
thereon. ;

The operating shaft 100 extends forward
through a slot 102 in the front plate 54, as

shown in Figs. 2 and 10 of the drawings, and

extends rearward to a bracket 108, secured
to the underside of the carriage 88, by suit-
able screws 104, as shown in Figs. 4 and 6 of
the drawings. The rear end of the operating
shaft 100 is provided with a bevel or mites
gear 108 meshing with a gear 108 keyed to
the shaft 44 and clidably mounted thereon,

be represented
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denominstional position of the multiplier,
as described in my prior application, now

nding. A fork 107, somewhat similar to
the fork 42 may extend downward from the
underside of the carriage and engage an
annular groove in the hub 108 of the miter
gear 106, as shown in Fig. 2 of the draw-
ings, so that the gear 106 may freely rotate
and yet be moved as the multiplicand car-
riage 38 is moved. The front end of the
shaft 100 is provided with a suitable oper-
ating knob or knurled head 109, which may

be constructed substantially as shown in my .

prior application. The multiplicand car-
riage 38 1s held in place by the bracket 103
sliding on the shaft 44 and the front end

may be prevented from rising out of the

track 41 by a transverse retaining bar 038,
shown in Fig. 1 of the drawings. This con-
struction enables ready removal or assem-
bling of the carriage in the machine.

The slot 102 in the front plate 54 of the
machine, through which the operating shaft
100 extends, is preferably protected in my

present improvement by a dust shield com-.

prising a flexible metal strip 110, provided
with a hole through which the operating
shaft 100 extends. The flexible shield strip
110 extends horizontally on each side of
the shaft 100 a sufficient distance to at all
times cover the siot 102. The front plate 54
is preferably recessed at 111 on sach side
of the slot 102, as shown in Fig. 11 of the
drawings, to accommodate the thickness of
the flexible shield strip 110. At the ends of
the recess 111 curved deflecting plates 112
and 113 are preferably let into the front
plate 54 and secured thereto under the
screws 114 and 115, as shown in Figs. 9,
10 and 11 of the drawings. The shield
strip 110 is preferably of steel or other suit-
able material and is held to slide in the re-

cess 111 by the locking plate 116 which co-.

operates with the flange member 99, mount-
ed on the shaft 100, for preventing rotation
of the latter, except in denominational posi-
tions of the multiplier, as described in my
prior pending application. The deflector
plates 112 and 118, as will be seen in Fig.
10 of the drawings, are adapted to deflect
the flexible strip 110, so that the ends there-
of will project into the machine, substan-
tially at right angles to the direction of
movement of the multiplicand carriage.
Suitable rollers 117 are mounted on screws
118, entering posts 119 in front of the re-
spective curved deflector plates, in position
to engage the flexible strip and hold it in
proper relation tc the deflector plates 112
and 118. :

To assist in locating the muitiplicand car-
riage 88 in proper denominational positions,
it has been found desirable to provide a
notched detent. plate 120 which is mounted
on the front plate 84 below the shaft 100,

'in Fig. 7 of the drawings.

-mdy prior application Ser.
ada
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as will be seen in Fig. 9 of the drawings,
the shoulder screws 115, which pass through
vertical slots in the ends of the dstent plates,
being adapted to hold it in proper relation

to the shaft 100. The detent plate 120 over- 7

laps the dust shield strip 110 and its upper
edge is provided with notches 121 adapted
to cooperate with the shaft 100 or other suit-
able extension of the multiplicand carriage
38. Springs. 122 are provided for resiliently
holding the detent plate 120 in engagement
with the operating shaft 100.

T have thus far described various improve-
ments in connection with -the multiplicand
carriage and setting up members for con-
trolling the operation thereof and have
pointed out the necessity for operating the
products clearing pull after each product
has been registered. With the total product
dials, 1t is not required to restore them to
zero after cach product is obtained for they
serve for totalizing successive products. Tt
is desirable, however, that the total products
clearing pull 37* should not be operated for

restoring the total products dials to zero,

while actually performing multiplication or
division on the machine. In my present im-
provement, this is accomplished by provid-
ing a locking plate or-member 123, held to
slide vertically on suitable screws 124, as in-
dicated in Figs. 1 and 7 of the drawings.
The upper end of the locking plate 123 is
wedge or inverted. V-shaped and adapted to
engage a ¥-notch 125 in the total products
clearing pull 372, the locking bar 128 being
normally held in such engagement by u
spring 128, connected respectively to the
locking plate and to a pin 127, secured in the
side frame plate 78 of the machine, as shown
The  locking
plate 123 is preferably provided with a lat-
erally extending bar or-arm 128, which, as
indicated in Figs. 1 and 7 of the drawings.
extends horizontally over the multiplicand

setting up racks 50. The rack bars 50 ex- !

tend through suitable slots 129 in a guide
bar 130, which is slotted transversely of the
rack bars 50, to guide the locking plate arm
128, as will be seen in Figs. 1 and 7 of the
drawings.
131 or made narrower so as to permit down-
ward movement of the locking plate 123
when the rack bars are in their normal posi-
tions, as indicated in Fie. 1 of the drawings.
The rear ends 135 of the setting up rack
bars 50 are of uniform width back of the
notch 181 and wide enough to engage the
lower edge of the arm 128 when the sefting
up racks are pulled out {o set up a multipli-
cand.

It is desirable to also lock the division
pull 132 when the machine is being operated,
the division pull, as shown and deseribed in
) No. 429,107, being
pted ta shift the gears for reversing the
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direction of rotation of the product and

- total product dials, as fully expiained there-
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in. The division pull 182 is provided with
two V-notches at 133, adapted to cooperate
with an inverted V-locking edge 134 on the
locking plate 123, as indicated in Figs. 1 and
T of the drawings. As with the clearing

pull 37%, the locking plate 123 normally

holds the wedge-shaped locking edge 184 in
one or the other of the notches 133 by the re-
silient action of the spring 126, so that when
the setting up racks 50 are in normal posi-
tion, as indicated in Fig. 1 of the drawings,
the locking plate may be cammed out of the
notches, thereby permitting the division pull
to be shifted. If, however, the setting up
pulls 55 have been operated, to set up a
multiplicand, the wide portions 185 of the
racks 50 will engage the cross bar 128 and
prevent downward movement of the lecking
plate 123, thus locking both the division pull
132 and the clearing pull 872, until the set-
ting up racks 50 are restored to normal po-
sition.

The operation of the various mechanisms
of my improved machine have been pointed
out in connection with the description of the
mechanisms, so that it is believed that the
operation should be clear and the improve-
ment over the mechanisms of my prior ap-
plication apparent, when a comparison is
made therewith.

It will be obvious, however, that in de-
veloping p machine of this character for the
market and to simplify the manufacture
thereof, additional modifications in the
specific details of the mechanisms may be
made and, therefore, I do not wish to be
limited to the particular details of construc-
tion shown and described, for it is believed
that many of the features in connection with
my improved machine are broadly novel and
for this reason, various modifications may
be made therein without departing from the
spirit and scope of the invention.

1 claim :— .

1. In a computing machine of the charac-
ter deseribed, the combination with product
dials of a clearing pull for restoring said
dials to zere, a carriage provided with a plu-
rality of multiplicand elements, means for
mounting said carriage for movement trans-
versely of the machine to different denomi-
national positions of the multiplier and a
pawl controlled by said carriage for locking
said clearing pull against movement when
said carriage is out of neutral position.

- 2. In a computing machine of the charac-

ter described, the combination with product

dials, of a clearing pull comprising a bar ex-
tending transversely of the machine, a multi-
plicand carriage mounted for movement
{ransversely of the machine, from neutral
position o -positions denominationaily of
the muitipiier, a pawl adapted to cooperate

with a notch in said clearing pull bar for
locking the bar against movement when said
carriage is out of neutral position and means
for holding said paw! in unlocking position,
when said carriage is in neutral position.

3. In a computing machine of the charac-
ter described, the combination: with product
dials, of a clearing pull bar for restoring

said dials to zere, means for locking said bar-

against clearing movement, a multiplicand
carriage movable transversely of the ma-
chine and means mounted on said carriage
for unlocking said clearing pull when sai
carriage is in neutral position.

4. The mechanism as claimed in claim 3,
mn which the clearing pull bar is provided

5o
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with & notch with which a pawl cooperates

for locking the bar and a pin is mounted

on said carriage for holding said pawl out

of locking position when the carriage is in
neutral position. ' :
5. In a computing machine of the char-
acter described, the combination of, a multi-
plicand carriage mounted for movement
transversely of the machine from neutral
position to different denominational posi-
tions of the multiplier, stationary multipli-
cand setting elements adapted for coopera-
tion with said multiplicand carriage for set-
ting the multiplicand when the carriage is
in neutral position, said setting elements
being provided with rack bars, extending
rearwardly, transversely of the direction of
movement of said carriage, and snring actu-
ated detents cooperating with said rack bars
for positioning the same in different digital
positions. : ,
6. In a computing machine of the charac-
ter described, the combination of, a multi-

plicand carriage mounted for movement

transversely of the machine, from neutral

20
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108

position to different denominational posi-

tions of .the multiplier, multiplicand cam
plates slidably mounted on said carriage,
multiplicand pull members for setting said
cam plates when the carriage is in neutral
position, s rack bar associated with ea-h
of said pull members, said rack bars being
provided with detent teeth, a detent for co-
operation with said teeth for locating and
holding the pull members in digital posi-
tions, and means for locking said - detents
against movement. '

7. The mechanism as claimed in claim 6, in

which said-locking means for-the detents ig @

under the control-of said carriage, whareby
when said carriage is out of neutral position
the detents are locked aghinst movement.
8. In a computing machine of the charac-
ter described, the combination with a multi-
plicand carriage, mounted for movement
transversely of the machine, of a plurality
of movable racks adapted for setting up the
multiplicand on the carriage when the latter
is in neutral position, a corresponding plu-
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rality of detents for the respective racks to
hold them in digital positions of the multi-
plicand, a member movable into position ‘to
lock said detents and means carried by said
carriage for operating said movable lock-
ing member when the carri age is moved ofit

\ of neutral position.

9. In a computing machine of the ch'11'ac—

.ter described, the combination with a recip-

rocating carriage provided with means for
setting up the multlphcand thereon, multi-
phcand setting members in fixed relation to
said carriage and adapted to be moved to set
up the multlphcand when the carriage is in
neutral position, detents for helding said
multiplicand setting members in set posi-
tions, a locking member for simultaneously
lockmg all of said detents, and means con-
trolled by said carriage for effecting the
locking of said detents by said locklng mem-
ber when said carriage is moved out of neu-
tral position,

10. The mechanism as claimed in clalm 9,
in which a lateh is provided for holding snid
locking member in locking posmon, Cafter

said carriage has been. moveq to effect the
locking.

11. Ina computing machine of the charac-
ter described, the combination with product
dials and a cleamno pull rod for restoring
said dials to zero, of a multiplicand carriage
mounted for movement transversely of the
machine, multiplicand setting racks in fixed
relation to said carriage for setiing the mul-
tiplicand thereon when the carriage is in
neutral position, detents for poldmﬂ' said
racks in positions representing the ‘multi-
plicand, a locking member for holding said
detents and thereby lockmw said racks
against movement when said carriage is

moved out of neutral position, means for:

holding said locking member in locking po-
sition aftér said member has bean moved to
effect the locking and means conirolled by
said clearing pull for releasing said lochmh
member.

12. The mechamsm as claimed in claim 11
in which said carriage is provided with
means for moving said locking member to
effect the locking when the carriage is
moved ou$ of neutral posmon, and means
is provided for prwenf:lng the operation of
said clearing pull to release said. locking
member until the carriage is returned to neu-
tral position.

18. m a computmg machine of ‘the char-
acter described, the combination with a
clearing puli, of a movable carrsaﬂc, upon
which tha multlphczmd may oe set up, set—
ting up members 1n fixed relation to said
carriage, means for locking said setting
members after the multlphcanc‘é has been set
up, means controlled by said carriage for
effecting said locking when said carriage
is moved out of neutral position, means con-

1,518,178

trolled by said clearing pull for releasing
said locking means and means controlled by
said carriage for preventing movement of
said clearing pull except when the carriage
is m neutral ] position.

4. The mechanism as claimed in claim 13,
in Whlch Ineans is prowded for locking said

,carrmge ag‘unst movement out of neutral

position, after it has been returned thereto
and untii said clearing pull has been oper-
ated to release said locfing means.

15, In a compnting machine of the char-
acter described, the combination of a multi-
plicand carriage movable transversely of the
machine from neutral position to different
denominational positions of the multiplier
and means for locking said carriage against
movement out of neutral position, after it
has been moved to a denominational position
and then returned ¢o neutral position.
~ 16. In a computing machine of the charac-
ter described, the combination with a multi-
plicand carriage npon which the multipli-
cand is adapted to be set up when the car-
riage is in neutral position, said carriage be-
ing movable to different denominational po-
sitions of the multiplier and then returned
to neutral position, means for locking thne
carriage in neutral position when tnm re-
turned and manuaﬁy operated means for un-
locking said carrlage, zo that it may again be
moved ou} of neutral position.

17. The mechanism as claimed in claim
16, in which said manually operafed means
comprises the clearing pull for restoring the
product dials o zere.

18. In a computing machine of the char-
acter described, the combination with prod-
uct dials and a clearing pull- for restor-
ing them to zero, of.a multiplicard carriage
movable from neuntral position to different

-denominational positions of the multiplier, a

locking member for locking said mn‘inge
against movement oup of neutral position,
means for holding said locking member out
of iockmg posu;lon while the muli m]mfm@
is being set up on saig carriage, and means
conty ohe‘ 1 by said curmage for releasing said
locking member when the carriage is moved
out of neuu’ai position, so that said wckmg
member bac 2omes eﬂ"@cmve to lock said car-
riage when it is again returned to neutral
position.

19. The mechamsm as claimed in claim 18,
in which means is provided Whereby said
locking member may be moved out of lock-
ing position fo release said carriage by op-
Dra.Lmo said clearing pull fo restore the
m‘odum: dials fo zero.

20. Ina computmw machine of me charac-
ter descrmeu, tha combination of a muléi-
plicand. zwmafre, upon which the multipii-
cand may oe sef up, said carriage being mov-
able from neutral pmltlon to different de-
nominational positions of the multiplier.
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setting up members located for cooperation
with said carriage when the latter is in neu-
tral position, means for locking said setting
up members when the carriage is moved out
of neutral position, and means contrelled by
said last named means for locking said ear-
riage against movement out of neutral posi-
tion while said means for locking said set-
ting up members is effective. '

21. In a computing machine of the char-
acter described, the combination of a mul-
tiplicand carriage, movable from neutral
position to different denominational posi-
tions of the multiplier, setting up members
for setting up the multiplicand on said car-
riage when in neutral position, means con-
trolled by said carriage for locking said set-
ting up members when the carriags is moved
out of neutral position and means for lock-
ing said carriage against movement out of
neutral position while said setting up mem-
bers are locked. :

22. The mechanism as claimed in claim 21,
in which manually operated means is pro-
vided for releasing both of said locking
means, as an incident to restoring the prod-
uct dials to zero. ‘ :

23. In a computing machine of the char-
acter described, the combination with a mov-
able carriage, of a plurality of multiplicand
cam plates mounted on said carriage, setting
up members mounted for cooperation with
said cam plates for moving the latter to set
up the multiplicand when the carriage is in
neutral position, a locking member mounted
on said carriage for locking said cam plates
when said carriage is moved out of neutral

osition, and a member for operating said
Focking means to effect the locking when said
carriage is moved out of neutral position.

24. The mechanism as claimed in claim

23, in which said member is effective to hold .

the locking means while said carriage is
being moved out of neutral position and
means is mounted on said carriage for re-
leasing said locking means from said mem-
her, after a predetermined amount of move-
ment of the carriage. '

25. In a computing machine of the char-
acter described the combination, of a multi-
plicand carriage, movable out of neutral po-
sition to different denominational positions
of the multiplier, a plurality of multiplicand
cams mounted on said carriage, a locking
plate extending in the direction of move-

ment of said carriage for locking said cams

60

when the carriage i1s moved out of neutral

position, said locking plate being provided

with & notch, a stationary spring finger
adapted to engage said notch in the locking
plate when_ said carriage is in neutral posi-
tion and the plate is out of locking position
and a cam lug mounted on the carriage and

adapted to engage said spring finger and re-.
lease said l6cking plate in locking position

quct dials are rotated, of a clearing pu

O

when said carriage is moved out of neutral
position.

26. The mechanism as claimed in claim
25, in which means is provided for engaging
and holding said locking plate during the
latter part of and prior to the completion
of the return movement of said carriage to
neutral position, whereby said ecams are un-

‘locked when the carriage reaches neutral po-

sition, :

27. In a computing machine of the char-
acter described, the combination with total
products dials, of a clearing pull for restor-
ing said dials to zero, said clearing pull
being provided with a locking notch, a
spring pressed locking member normally in
engagement with said notch but adapted to
be released therefrom’when said clearing

pull is operated and a plurality of multi-

plicand setting up members mounted for in-
dividual movement according to the multi-
plicand digits and means operated by each
multiplicand - member for preventing the
movement of said locking member and there-
by locking said clearing pull against opera-
tion. - ’ ‘

'28. In a computing machine of the char-
acter described, the combination with total
product dials, of a clearing pull for restor-
ing said dials to zero, a locking plate nor-
mally in position to prevent operation of said
clearing pull, members movable relative to
said locking plate for setting up the multi-
plicand and means associated with said mul-
tiplicand setting up members for preventing
movement of said locking plate when said
members are operated to set up the multi-
plicand, thereby locking said clearing pull
against operation.

29. In a computing machine of the char-
acter described, the combination with a plu-
rality of total products dials, operatively
connected to be actuated each time the Frod-

1 for
restoring said total products dials to zero,
a multiplicand carriage movable transversly
of the machine from neutral position to dif-
ferent denominational positions of the mul
tiplier, a plurality of rack members in fixed
relation to said carriage, and movable when
the carriage is in neutral position to set
up the multiplicand thereon, a locking plate
for locking said clearing pull against opera-
tion, and means connected with the respec-
tive racks members for holding said locking
plate in locking positoin when said rack
members are operated to set up the multi-
plicand. ,

30. The mechanism as claimed in claim
29, in which the machine is provided with
a division pull and said locking plate is
provided with means for locking said divi-
sion pull rod simultaneously with locking
said clearing pull.

31. In a computing machine of the char-
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acter described, the combination with prod-
ucts and total products dials, of a clearing
pull for restoring said total products dials
to zero, a division pull for reversing the
direction of rotation of said dials for divi-
sion, a locking plate, resiliently engaging
the clearing and division pulls, a plurality
of movable racks for setting up the multi-
plicand, and extensions on said racks for
engaging said locking plate when the racks
are moved to set up the multiplicand there-
by preventing movement of said locking
plate and locking said clearing and division
pulls against operation while a multiplicand
is set up on the machine.

32. The mechanism as claimed in claim
31, in which said locking plate is provided
with a lateral extension overlying said rack
bars and said rack bars are provided with
notches or off set portions for permitting
movement of said locking plate when the
rack bars are in normal position, the width
of the bars back of said notches being suffi-
cient to prevent movement of saidl locking
plate when the rack bars are moved to set
up the multiplicand.

33. In a computing machine of the char-
acter described, the combination with a
multiplicand carriage movable transversely
of the machine, from. neutral position to
different denominational position of the
multiplier, of an operating shaft mounted
on said carriage and extending through a
slot in the frame of the machine, a flexible
tape mounted on said shaft, and movable
with said carriage to cover said slot as a
dust shield and means for deflecting the
ends of said tape away from the wall of
the frame, in which the slot is located.

34. In a computing machine of the char-
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acter described, the combination with a
multiplicand carriage movable transversely
of the machine, from neutral position to
different denominational positions of the
multiplier, of an operating shaft mounted
on said carriage and extending through a
slot in the casing of the machine, the cas-
ing on each side of said slot being recessed
parallel thereto and a flexible dust shield
slidably mounted in said recess and adapt-
ed to cover said slot in any position of said
carriage, said operating shaft passing
through a hole in said shield.

. 85. The mechanism as claimed in claim
34, in which the ends of said recess are pro-
vided with curved deflectors for deflecting
the respective ends of said flexible shield,
substantially at right angles to the direc-
tion of motion of said carriage.

36. In a machine of the character de-
seribed, the combination with a multiplicand
carriage, of an operating shaft mounted
thereon and extending through a slot in the
casing of the machine, a flexible dust shield
mounted upon said shaft and extending
laterally therefrom to cover said slot, a de-
flector at each end of said slot for deflecting
the dust shield at right angles to the direc-
tion of motion of said carriage and rollers
cooperating with said deflectors for hold-
ing said dust shield in proper relation
thereto.

37. The mechanism as claimed in claim
36, in which said flexible dust shield is
mounted in a recess extending on each side
of said slot and means is provided for hold-
ing said shield in the recess and parallel
to the direction of motion of said carriage.
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