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! 15 Claims.

This invention relates in general to calcu-
lating machines and has more particular refer-
ence to the provision of means for facilitating the
use of power-driven, key-responsive mechmes
in division and multiplication. |

A principal object of the invention is the pro-
vision of means to maintain the keys representing
the divisor or multiplicand in partially depressed
rosition.

Anocther 1mp01tent object of the invention is
the provision of means for repeatedly and com-
- pletely depressing said partially depressed keys
representing the divisor or multiplicand to enter

the value thereof mto the eccumulater mech-
anism.

A further 1mperte11t obJect of the Invention
1S the provision of means for eutemetlca,lly shift-
ing the divisor or multplicand from one denom-
- Inational position on the keyboard to another in

- performing division and multiplication.

Another object of the invention is the pro-
vision of means for determining the direction in
which the divisor or multlpheend is to be eute-
matically shifted. |
-~ Another important eb:}eet of the mventlen is

to facilitate the use of the machine in multiplica-
tion and division calculations by making it un-
necessary to hold the fingers over all the keys
representing the multiplicand or divisor.

An important object of the invention is to
eliminate the chance of error through misoper-
ated keys where the divisor or multiplicand con-
tain many figures or the figures are of widely
varying values necessitating the spdnmng of the
hand longitudinally of the machine,

A further important object of the invention is
the provision of means for releasing all digital
control keys maintained in partially depressed
position., -

Another important ebJect of the mventlen is
the provision of means for locking the last men-
tioned releasing means to prevent any Keys sub-
sequently depressed from being mamtemed in

partially depressed position.

An important object of the invention is the
provision of means for releasing the last men-
tioned locking means to meintein any kKeys sub-

sequently depressed in a D&I‘tchlly depressed
position. -

A further object of the invention is the pro-
vision of means allowing the release of a par-
~tially depressed key in any particular order by
~ the depression of another key in that order.

Another important object of the invention is
to prevent the simultaneous latching in par-

(C1. 235—82)
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tially depressed position of more than one dig_it

key of any ordinal column of the keyboard.

A further object of the invention is the pro-
vision of means to compel the release and rising
of a digit key from partially depressed or key-

set position incident to the depression of any

other digit key of the same ordinal column into
latched or partially depressed key-set position.
- Numerous other objects and advantages of the
invention will be apparent as it is better under-
stood from the following description, which,
when taken in connection with the accompanying

drawings, discloses a preferred embodiment
thereof, |
In the drawings:

Figure 1 is a top plan view of a ealculstlng

machine embodying my invention, shewmg the

various control keys and operating crank;
- Pigure 2 is a longltudmal vertical seetlon taken

through the calculating machine shown in Fig.

1 on a plane adjacent a column of digit keys;
Figure 3 is a longitudinal vertical section taken
at the left side of the calculating machine shown
in Fig, 1 with the left support plate removed;
Figure 4 is a transverse vertical section through
the kevboard of the machine; -
Figure 5 is a right side view of one of the
denominational setting shift keys:
Figure 6 is a right side view of the eelculeb on
control release Key and locking mechanism;
Figure 7 is a transverse vertical section of the =
operating crank full stroke sensing means;
Figure 8 is g plan view taken 1mmed1&tely be-

_low the top key plate of the keyboard;

Figure 9 is a transverse vertical sectlon taken
on the lme 9-—9 of Pig. 2;

Figure 10 is a, transverse vertical sectmn taken
on the line In-—-ll] of Hig. 2:

Flgure 11 is a right side elevation of the key-'
board showing the operating crank and drive
shaft;

Figure 12 is an enlerged view of pert of the
stem of one of the denommstlenel setting shift
keys;

Figure 13 is a right side view of the key stem
of Fig, 12;

Figure 14 is an enlerged view of part of the

stem of enether of the denominational settlng | '

shift keys:
Figure 15 is a sectlenel view taken on the lme

Figure 16 is an enla_,rged view of part of the de-

nominational shift mechanism actuated by the

55

key stem of Fig. 12; |
Figure 17 is an enlarged view of part of the de-
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3

nominational shift mechanism sctuated by the
key stem of Fig., 14;

Figure 18 is a plan view taken on the line i18—i3
of Figure 2 showing the denominational seiting
shift mechanism,

For the purpose of illustrating my invention, I
have shown in the drawings a key-responsive,
power~ariven calculating machine simiilar to that
shown and described in Patent No, 2,063,962, is-
sueq December 19, 1936, and with some changes
as subsequently shown in United States Leiters
Patent No. 2,018,933, issued October 29, 1935, Re-
ierring more particularly to the drawings, the
calculating machine is shown as having an outer
casing 2§ within which the various instrumental-
ities of the machine are mounted on skeleton
iraine members or partition plates 22 disposed he-
tween the actuating mechanisms of the several
denominational orders and secured together in
spaced relationship at suitable points by tie-rods
co. A plurality of columns of digital keys 24,
ncrmally held in raised position by means of
springs 89, are arrvanged to extend through a key-
board =5, positioned as part of the upper wall of
the casing 21, which keys are adapted for manip-
ulation to determine the digival degree of actua-
tion to be imparted t0 the different denomina-
tional orders of accumulator mechgnism. Each
column of keys Z4 controls the rotation of an
accumulator actuating pinion 26 (see Fig. 2) jour-
naled upon a transverse shait 27 that extends
across the machine and is supported by the frame
members 22, Rotation of each of the actuating
pinions 25 is transmitted through an internal
ratehef mechanism (not shown) to a combined
iantern wheel and accumulator gear 28 (Figs. 2
and 3) which is also journaled on the shaft 27.
‘The gear of the lantern wheel 28 normally meshes
withh a carrying gear 29 journaled on a shaft 29
(Figs. 2 and 3), which is disposed in paraliel rela-
tionship to the shaft 21. The carrying gear also
mesnes with an intermediate gear 31 journaled on
a vransverse shalt 32, which in turn meshes with
q humeral wheel pinion 33 journaled on a trans-
verse shaft 34 and fixed to a numeral whee]l 35

figs. 2 and 3).

Carrying mecnanism is provided in each de-
nominavional order of the accumulator mecha-
nism for the purpose of imparting a digital unit
of actuation thereto each time that a ten’s trans-
ier is to take vlace irom the next lower denomi-
national orcer of the accumulator. This mecha-
nism, as well as that hereinbefore described, is
more fully disclecsed in United States Letters Patc-
ent No. 1,357,747 and No, 1,357,748, issued ocn No-
vemper 2, 1920, and includes a carrving-cam
member of (Fig., 2), which is given a 180° rota-
tion by a suitable carrying motor spring 31 asso-
ciated with a carrying gear of the next lower de-
nominational order for each ten’s transfer that is
to be eilected. The carrying-cam member 30 acls
upon a dolly roll secured to a bell-crank carrying-
lever (net shown) tp swing the latter in a clock-
wise direction, viewing Figs. 2 gind 3. Such swing-
ing of the carrying-lever causes a carrying pawl
¢! pivotelly mounted on said lever to throw the
lantern wheel and accumuiator gear 28 a sufli-
cient distance to impart, through tne train of
oears, a digital unit of actuation to the numeral
wleel 32,

The adding is accomplished upon depression
of the keys 24 and corresponding actuation of
gear sectors 42 (Fig. 2) which are in mesh with
the pinions 28, a said sector being associated
with each denominational section of the ac-
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cumulator unit in association with its control-
ling column of Keys. The gear sectors and the
control and actuating mechanism for them are
duplicated for each denominational order of the
calcuiating machine, and a general description
of a single set of siich mechanism will be suffi-
cient for an understanding of them all, except
that they have to be arranged and adapted to
cooperate selectively and collectively with the
power members.

The gear sectors 42 are mounted upon a shaft
23 which extends through the partition plates
22 of the machine, and are adapted to be moved
downwardly (viewing Fig. 2) on an idle or set-
ting stroke an amount determined by the value
of thie particular digital key 24 of the associated
column depressed, this amount increasing in
craduating steps irom “1” to “8.” The keys 24
in addition act through a power trip mechanism
to effect a connection whereby power supplied
by an electric motor, indicated generally at 44
(Fig. 3), through a power shaft 4% which is
connected to the mouor in any suitable manner,
is effective to extend a spring 46 associated with
the particular order of mechanism with which
the kKey depressed is identified. Release of this
spring thereafter accomplishes adding move-
ment in amount determined by the particular
digital key of the order depressed. Upon de-
pression of said key, the gear sector 42 is moved
through its idle or downward stroke by the power
shaft 4% into position to impart proper and ac-
curate diglital accumulation to the adding
mechanism upon its return movement, which is
accomplished by the associated spring 4E,

Tn the calculating machine shown in the draw-
ings, depression of a key 24 causes its stem 41
(Fig, 2) to engage a parallel motion har 48 which
is pivoted at the front at 48 and at the rear at
61 to levers 92 and 93, respectively, which levers
are pivoted in turn upon cross shafis or rods 54
and 54’ extending through the partition plates
22. A link 55 is pivotally connected at 56 to the
lever 52 and at 51 to the lever 53. The bar 48,
levers $2 and 53 and the link 55 form part of
a parallel motion device, and are constructed
and mounted as shown and described in United
States Letters Patent No. 2,063,962, earlier men-
tioned. Purther and more particular descrip-
tion of these parts is therefore thought to be un-
necessary. Rach of the gear sectors 42, as stated
above, is pivoted upon a cross shaft 43, and
through a yielding clutch 63 is articulately con-
nected to a hook 58 by a link %9 (the hook 58
and link 59 being articulately connected to a
vertical guide member 60 which in turn is piv-
otally mounted on a shaft 50). Iach gear sector
42 is also articulately connecied to a movement
controlling bar, shown at 61, by a pin §2 securely
fiXed to an arm 39 of the gear sector 42 (Fig, 2).
A spring 64 attached to lever 53 and to a tail
piece 65 of a latch member bo carried by the link
89 normally contributes toward holding the
paralle] motion device in elevated position, and
also holds latch member 66 in forward position
for a purpose which will be presently explained.
A dog 6T which is pivoted at 68 on the parallel
motion bar 48 is provided with a laterally ex-
tending Iug 68, which is adapied for engage-
ment with a lug or shelf 71 on a spring-lifted
lever 12 pivotally mounted on the guide member
60 with the hook 58. The operation of the parts
is such that upon depression of a key 24, the
stem 471 engages and depresses bar 48, impart-

ing motion to the parallel motion device, which
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5
carries dog 671 downwardly to depress lever 712.
A spring mounted on the pivot between the link
99 and the hook 58 engages the lever 12 and
the hook to urge the rear end of the latter down-
wardly, so that it will normally cause engage-
ment of the hook §8 with a toothed wheel 13 upon.
depression of lever T2. The toothed wheel 13 is

fastened to the power shaft 45, which continu-

ally turns in a counter-clockwise direction. The
engagement of the hock 58 with the wheel 12
pulls the link 59 toward the rear of the machine,
or toward the left, viewing Fig. 2, which imparts
‘downward motion to gear sector 42, through the
-~ yielding clutch 63. Forward motion is thus im-
- barted to the digital control bar 61, until one of
several lugs projecting laterally therefrom is
stopped by the stem 47 of the key 24 depressed.
- The rearward motion of hook 58 and link 59,
which are articulately connected to each other
end to guide arm 60, causes said guide arm to
pivot in a counterclockwise direction about its
shaft 50 to extend spring 46, one end of which
is connected to the guide arm and the other
end to a shaft or rod extending through par-
fifion plates 22. The link 59 moves the gear
sector 42 downwardly on an idle stroke and into
position to impart an adding movement upon
release of the hook 58 and contraction of the
gpring 46. The downward movement of the gear
-sector &2 is under the control of the digital con-
trol bar 51 (Fig. 2), and the gear sector is halted
when it has been moved downwardly the proper
distance, enabling it upon return to Impart the
cegree of digital advancement to the adding
mechanism which corresponds to the particular
Eey depressed. The yielding clutch 63 permits
‘the continuation of the rearward movement of
the link 59 after downward movement of the
gear sector 42 has been stopped, and until the
end of the power stroke and the automatic re-
lease of the hook 58. The release of the hoolk
8 is accomplished automatically in each in-
stance, after g set increment of action has heen
imparted to the link 59, by the teeth of the
wheel 13. Upon the return stroke (the oper-
ative stroke of the gear sector), the yielding
clutch €3 permits relative movement of the parts
in reverse direction to the beginning of the add-
ing movement, and thereafter the adding actu-
‘ation is accomplished. |
- It is apparent, therefore, that upon depression
o a key 24, the digital control bar 6! determines
vhie degree and extent of the downward move-
ment of the gear sector 43, and the bar 48 ac-
complishes connection of the latter to the power
mechanism.  Means are provided to prevent re-
turn movement of the dog 67 before the hook 58
‘has opportunity to fully engage the toothed
wheel, which means comprise latch member 68
‘which is pivoted at 74 on bar 55. This latch
member has an engaging arm 15 which is adapted
to engage upon the laterally projecting end 7%
of the dog 67 to hold the dog down against re-
turn upward movement and the parallel motion
device in depressed position. Just prior to the
release of the hook 8, a pin 17 in an upwardly
extending arm 718 of vertical guide member 60,
which through its connection with hook 58 has
been carried rearwardly, engages a finger 19 of
latch 66 and frees the dog 671 so that the par-
allel motion device may return to normal raised
posivtion. In this operation, the key 24 which

has been operated is held depressed until re-~

lease of the hook 88 from the wheel 13, when
the KkKey will be released and returned to nor-
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mal raised position. A bar 81 having rearwardly
extending pointed locking lugs or teeth 82, is
pivoted upon studs 83 and 83’ which are sectured:
to the levers %2 and 53, respectively, and which
extend through slots 84 and 84’ in bars 48 in each
cenominational order of the machine. Consé-
duently, upon depression of a key 24, bar 81 is
moved rearwardly (to the left viewing Fig. 2),
relative to key stems 47. Referring more par-
ticularly to Fig. 4, each key stem is provided ad-
jacent its lower end with an aperture 85 extend-
ing therethrough into which the tooth 82 enters
in the rearward movement of the bar 81, thus
hiolding the key down until the parallel motion
device is released by the disengaging of latch 66
from dog 871 and the parts returned to normal
elevated position. It will be understood that,
while no two keys 24 of the same column or
denominational order may be operated simuil-
taneously, as described in Patent No. 2,043,021,
Issued June 2, 1936, any key of one order may
be operated at the same time ag any desired key
of any other denominational order or orders.
Briefly, when a key is depressed, adjacent anchor-
shaped locking members 90 (Fig. 2) are rocked
into locking engagement with the adjacent keys
through the medium of the apertures 85 in said
keys, preventing full depression of any other
key in the same order until the depressed key
i85 returned. to release the locking members.
Limited downward movement of a key, however,
is allowed, even though a key of that order is in
& partvially depressed position, for a purpose which
will presently he explained.

The present invention contemplates more par-

ticularly the provision of means for facilitating

the use of the machine in performing multiplica-
tion and division by causing the digit keys rep-
resenting the multiplicand or divisor which are
depressed to be maintained in a partially de-
pressed position and subsequently to be repeated-
ly and completely depressed s desired number of
times by an operating crank. In accordance with
the present invention there is provided means for
automatically shifting the divisor or multiplicand
from one denominational position to another on
the keyboard, and also for determining the di-
rection in which the shift is to be made, depend-
Ing upon whether division or multiplication is
being performed. In performing addition and
subtraction the same keys are not normally re-
peatedly depressed, so it is desirable that the
Imachine remain conditioned for kKey-responsive
manual operation and not be conditioned for key
set cperation as just mentioned with respact to
the performance of multiplication and division.
Means are provided, therefore, for conditioning
the machine at the will of the operator for either
Key-set crank operation or key-responsive man-
ual operavion. Immediately below the digital
control keys of the third and fourth columns
from the right are a calculation contro] key i01
and a release key 182, respectively. When the
key 102 is in a depressed position the machine is
conditioned for key-respensive actuation only
and any keys subsequently depressed will not re-
main in g partially depressed position until the
key 102 is released by depression of key 161 and
returned to elevated position under tension of
spring 38. The means for maintaining the key
102 in depressed position consists of g lock piece
{03 (Fig. 6) which is pivotally mounted on a
transverse shaft {84 and is normally urged in a
clockwise direction under tension of g spring i85.

As the key 182 is depressed, a shoulder 106. formed _ |
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on a depending arm {67 of the lock piece 132 en-
ters a notch 128 (Fig, 9) cut in the key stem 180
when the lock piece swings forward in a clock-
wise direction under tension of its spring (83.
Thus the key {82 is maintained in a depressed
position until released by depression of the key
181 as will now be explained. The lock piece 182
is also provided with a second depending arm {43
in the lower extremity of which is mounted a
pin t1! which is normally disposed in a notch
(12 cut in the stem 110 of the key {f1 and in the
path of a beveled portion ({3 of the stem {10,
Therefore, when the key #9{ is depressed the
heveled portion 113 will contact the pin | and
rock the lock piece 183 in a counter-clockwise di-
rection (viewing Fig, 6) to remove the depending
arm 187 and shoulder {88 from the path of up-
ward movement of the key 182 allowing it to be
elevated under tension of its spring 38. It will be
apparent that if the keys 181 and {62 are de-
pressed simultaneously, the key (82 wiil not re-
main in a depressed position hut will immediately
rise with the key {2{ and, as earlier mentioneq,
the machine will be conditioned for key-set,
crank-operated division and multiplication.

To maintain the depressed keys 24 representing
the divisor or multiplicand in partially depressed
position there is provided a longifudinal latch bar
{4 (Figs. 2, 4 and 8) in each denominational
order adiacent a row of associated keys 24. The
latch bar ii4 is journaled forwardly and rear-
wardly for pivotal movement upon the vertical
portion of transverse brackets 115 and 115’ which
are secured in any suitable manner, such as by
screws 116, to a plate {i7T forming part of the
keyboard 25. Formed on the latch bar {14 are
g plurality of depending latch arms 18 the lower
ends of which are normally in engagement with
the lower heveled portions of projections {13
formed on the stems &7 of the digital controi keys
when the keys are in their normal elevated posi-
tion. The latch har ({4 is normally urged In &
counter-clockwise direction (Fig. 4) under ten-
sion of springs 121 (Fig. 8) so that when a diglt
key 24 is depressed the projeciion {18 cams the
latch arm {18 outwardly causing the latch har
to be first rocked in a clockwise direction and
then counterclockwise under tension of springs
(21 disposing the lower end of the arm 118 within
the noteh 122 cut in the stem 4%. In such position
the lower end of the latch arm 118 is disposed
above the projection f13 and in the path of up-
ward movement of the key stem 41, thus etleclive-
ly preventing the key 24 from rising to its norimal
elevated position under tension of spring 38, as
shown in Fig. 4. |

As earlier mentioned, such a condition prevails
only when the control key (82 is in elevated DOSI-~
tion. When the key 102 is in depressed position
the lateh bars 114 are rocked in a clockwise di-
rection against the tension of springs fzf and
maintained out of engageable relationship with
the key stems &7 by means of a laterally shiftable
transverse release bar 123 (Figs. 8 and 9). The
release bar {22 is positioned adjacent the brackey
{15 and is provided with rearwardly extending
horizontal lugs 124 for each denorainational order
of the machine. The lugs 124 extend rearwaraly
throueh elongated slots 1235 in the bracket it5 to
engage the lower ends of the depencing lafch
arms 118 associated with each of the “1” keys. A
plurality of guide studs 126 are mounted in the
bracket 115 gs shown in Figs. 8 and 9, to main-
tain the release bar {23 in adjacent shiftabie re-
lationship with respect to the bracket 119.
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Mounted in the bar 123 intermediate its ends is
a pin (27 in engagement with which is a lever 128
(shown in Fig. 9) provided with a hub portion {29
pivotally mounted on a stud (31 which is fixed
in the bracket 1{5. The lever 128 extends to the
right, viewing Fig. 9 and terminates in g lateral
projection 132 disposed in the notch {88 in the
stem 18C of the key (32, With such an arrange-
ment it will be apparent that depression of the
key 182 will cause the shoulder 123 on the key
stem, formed by the notch 188, to contact the
lateral projection {32 and rock the lever 128 in
o clockwise direction. Such movement of the
lever 128 through its engagement with the pin 127
causes lateral movement to the left (viewing Fig.
9) of the release bar 123 which in turn, through
the medium of fingers {24, causes clockwise rota-
tion of the latch bars |14 out of engagement with
the digit key stems 41. The latch bars {14 ana
latch arms 1i8 are maintained out of operative
relationship with the key stems 41 against the
tension of springs 121 as long as the key 32 1s
maintained in g depressed position by means of
lock arm 107 as earlier described. 'Thus, when
the key 102 is in depressed position, the machine
is conditioned for normal key-responsive opera-
tion and any digit keys subsequently depressed
will not be maintained in a partially depressed
position,

When, however, it is desired that calculation
in multiplication or division be performed on
the machine, the key 132 is released from de-
pressed position by depression of the release key
(01 as earlier described. The digit keys 24
representing the multiplicand or divisor there-
after depressed, are maintained in partially de-
pressed position preparatory to being repeatedly
and completely depressed a desired number of
times by means of an operating crank 133, as will
nereafter be described. If the wrong key In any
particular order is inadvertently partially de-
pressed in setting up the multiplicand or divisor,
to correct the error it is only necessary to depress
the correct digit key to set position. Depression
of a second key in any particular order in which
o key is maintained in partially depressed posi-
tion will cause clockwise rotation (¥Fig. 4) of the
iatch bar 144 and removal of latch arm {8 from
latching ensagement with projection 1193 of the
partially depressed key 24, allowing the kKey to
rise under tension of its spring 38. The second
depressed key, however, will remain in partially
depressed position when the latch arm 118 enters
the notch 122 immediately above the projection
{19, under the tension of latch bar spring 121.
There is thus provided a self-correcting key latch
in combination with the means earlier described
for preventing depression of a key in one order
while a key of that order is in depressed position.
As earlier mentioned, limited downward move-
ment of a digit key, while another key of the
same order is partially depressed, is permitied
hefore movement of the anchor-shaped locking
members 83 takes place. This limited movement
is permitted by the length of the slot of aperture
98 snd is sufficient to cause rocking movement of
the latch bar (14 and latch arm (18 out of latch-
ing engagement with a partialiy depressed key
hefore the slotted aperture 85 engages the lock-
ing member 90. As the second key is depressed,
the gnchor-shaped member 80 in engagement
with the aperture 85 of the partially depressed

key will force elevation of the key to its normal

raised position.
The operating crank 133 is located at the right



2,430,574

9

hand side of the machine, viewing Fig. 1, for con-
venient operation, and is secured in any suitable
manner to a longitudinal rotatable drive shaft
(34 (see Fig. 8). The shaft (34 is supported at
its forward end by a support piece 13% which is
placed between the two uppermost plates of the
keyboard 25 and which rests upon a longitudinal
bracket 135 secured to the plate (17, as shown In
Figs. 8 and 11. The top key plate, intermediate
kev plate [iT and the next lower intermediate

plate 13T are secured together and spaced from

each other by vertical tie rods 138. As may be
seen in Figs. 8 and 11, the tie rod 138 at the front
of the machine extends through apertures In
horizontal ears 139 formed on the support piece
{35 to prevent displacement thereof. The sup-
port piece {35 is also provided with vertical ears
(41 having circular holes through which the drive
shaft #3234 extends rearwardly. Ab its rearward
end the shaft 134 is supported by and has a bear-
ing in a lateral projecticn 142 formed on the
vertical portion of another bracket 139, As
earlier mentioned, the drive shaft 134 is adapted
to be rotated by the crank {33 in a clockwise
direction (Fig. 4) only, and is normally main-

tained in the position of Figs. 7 and 8 by a full .
cycle sensing mechanism comprising a disk 143

rigidly mounted on the shaft 134 intermediate its
ends (Figs. 7 and 11). The disk 143 has a fillet
(44 formed therein and, when the crank (33 is in
the position of Figs. 8 and 11, the fillet is posi-
tioned to be engaged by a roll I45 rotatably
mointed in the upper extremity of a vertical arm
tA3. The arm {46 is mounted for limited pivotal
movement on a support piece 1471 by means of a
stizd {28 but is normally maintained in the posi-
tion of Fig. 7 under tension of spring 149. The
- support piece 1471 is secured to the bottom plate
of the kKevboard 25 in any suitable manner. As
the drive shaft {24 is rotated in a clockwise direc-
tion, the roll 145 is cammed out of the fillet 144
and the arm (28 is rocked in a clockwise direction,
viewing Tig. 7, against the tension of ifs spring
{49, Upon continued rotation of the crank 133,
a5 it nears the end of a complete rotation, the
arm (48, under the tension of spring (49, will
cause the rcil 185 to again enter the fillet (44.
The fillet 144 and roll {80 also offer some re-
gistance to the turning of the drive shaft and
crank 132 to prevent the accidental displacement
thereof. |

As earlier mentioned, means have been pro-

vided for completely and repeatedly depressing

11 kevs representing the multiplicand or divisor
which are maintained in a partially depressed
vozition., thus aufomatically entering into the
acciimulator the values of the partially depressed

lf,;e:nfs.' Rigidly mounted on the drive shaft 134
Ly pins {81 extending through the hubs 153 there-

are a plurality of beveled gears 1952 which are
adat d to be rotated in a clockwise direction,
viewing Fig. 4, coincident with the turning of
the drive shaft 124 by the crank §i33. The beveled
cears 152 are in mesh with associated beveled
seors 184 which are rigidly mounted at right
angles to the gears (52 upon rotatable trans-
ordinal shafts {85 provided in association with
the transverse sets of “1,” “4” and “77 digit keys
Fi{:, )., TIn asscceiation with each remaining set
of transverse digit keys are similar rotatable
tvansordingl shafts 199 which, together with the
shafts 188, have a bearing in the vertical portions
cf ."“!&ﬂl{et 125, {38 and 3%
at the right and lefi hand sides of the machine,
re pect'lvely, viewing Tig. 8. Rigidly mounted

which are located
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counter-clockwise direction, viewing Fig.
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upon the left end of each of the shafts 155 and
155’ sre pinion gears 156 which are intercon-
nected by similar pinion gears 1567, except be-
tween the third and fourth and the sixth and
seventh transverse shafts (see Fig. 8). From the

above arrangement, it will be understood that
clockwise rotation of the longitudinal drive shalt
134 will communicate similar movement (view-
ing Fig. 2) to the shafts {55 through the medium
of associated beveled gears 152 and 154. Clock-
vige rotation of the shafts 155 will, in turn, be
transmitted to the shafts 19%” through conneci-
ing pinions 158’. All the transordinal shafts 155
and 155 will, therefore, be actuated simul-
taneously with rotation of Iongitudinal drive
shaft 184 by operation of crank 133.

Also securely mounted in any desired manner
ocn each of the shafts 155 and (9%’ are a plurality
of single-toothed disks 157, one of which is pro-
vided in association with each digit key stem 41
and disposed in alignment with upper and low-
er slots 158, 159, cut therein (Fig. 4). As will be
noted from Fig. 8, the teeth 160 of the disks 1581
are in staggered relationship with each other so
that all of the partially depressed keys will not
be simultaneously depressed when the crank 133
is operated, as will presently be described, where-
by to make the operation of the crank more
smooth. . When the shafts 155 and 5% are si-
multaneously rotated as previously described,
carrying the disks 15T with them, the teeth 160
formed therecn will strike the top edges of the
portions 161 of the key stems 47 joining the slots
158, 159 if the key 24 is in partially depressed po-
sition, and thus completely depress the engaged
key stem. As the key stem reaches its fully de-
pressed position, the tooth 160 of the disk 197 is
disengaged from the key stem 4T upon continued
rotation of the shafts 155 and 155%’, and the key
24 is allowed to rise under tension of its spring
38 until the latch arm. (18 re-engages the pro-
jection 119 on the key stem 471. It will be under-
stood that one complete depression of a partial-
ly depressed key 24 is effected each time the

erank (33 is operated and, if the operating crank

[33 is repeatedly rotated, the values represented
by the partially depressed keys will be repeated-
ly entered into the accumulator the desired num-
ber of times that the operating crank is rotated.

No actuation, however, is effected of those

keys which have not been partially depressed

from their normal elevated position. The tooth
(60 of the disk (57T does not contact the portion
(61 of the normally positioned keys because the

top edge of the portion 161 is not in the path of
As will

be noted in Fig. 2, the portion {61 of the key stem
41 is provided with a bevel 162 so that upon ro-
tation of the shafts 155 and 155, the disks 151
mounted thereon and the teeth 160 will rotate
freely past the portion 161 of the normally po-
sitioned keys.

As earlier mentioned, the operating crank 133
and longitudinal shaft 134 are adapted to be op-
erated in a clockwise direction (Fig. 4) only. To
this end a ratchet wheel 163 is provided on one
of the shafts 155’ at the right hand side of the
machine and is adapted to be operated in a
11, up-
on operation of the crank {33 and rotation -of
the shaft 159" as earlier described. Pivotally
mounted on the bracket 136 at 164 adjacent the
ratchet wheel 163 is a back stop pawl 169 which
is provided with a lateral projection {66 normal-
ly maintained in resilient engagement with the
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teeth of the ratchet wheel 163 under tension of
a spring {67. The projection (66 is adapted to
ride over the teeth of the ratchet wheel {63 when
the crank (33 is operated in the proper direc-
tion, but if it is attempted to reverse the direc-
tion of rotation the projection {66 will engage a
tooth of the wheel 163 and prevent clockwise ro-
tation thereof to compel completion of an initi-
ated operation.

Under certain conditions, however, it may be
desirable that the projection 166 be released from
and maintained out of engagement with the
teeth of the ratchet wheel 163 to allow reverse or
counter-clockwise rotation of a partially rotat-
ed crank 133 back to normal starting position as
shown in Figs. 1 and 11. A release lever 168 is
pivotally mounted on stud 169 fixed in the bracket
135 and at its rearward end is provided with a
lateral projection [Tt which overlies a shelf 172
formed on the rear end of the back stop pawl
165. Extending through the top plate of the
keyboard 25 for manual operation of the back
stop pawl release lever is a finger piece 173 which
upon manipulation is adapted to rock the release
lever 168 in a clockwise direction about its pivot
(69 against the tension of spring [(74. Such
movement of the lever {68 through the engage-
ment of projection 111 with shelf 172 causes
clockwise rotation of the back stop pawl (65
against the tension of spring 167, thus releasing
the projection 166 from engagement with the
teeth of the ratchet wheel (63. Thus, as long as
the finger piece {13 remains in a depressed po-
sition the back stop pawl {65 will remain out of
engagement with the ratchet wheel (63 to allow
reverse or counter-clockwise rotation of the
crank {33.

In accordance with the present invention,
means are provided for shifting the multiplicand
or divisor from one denominational place to
another to vary the denominational value of the
partially depressed keys representing the muilti-
plicand or divisor. Means are also provided for
determining the direction of shift, depending
upon the type of calculation to be performed,
whether division or multiplication. On the left
hand side of the machine, Fig. 1, there is located
a shift directional determining key 175 which
1s provided with a stem {76 extending down-
wardly through elongated slots 180 and 190 in the
top key plate and in an offset portion of inter-
mediate key vlate 137, respectively, of the key-
coard 25. The stem {76 is housed within g
U-shaped lateral extension {77 of a plate {718
secured to the vertical portion of the bracket
138’, and is provided with a slot 179. A stud i81
extends through the U-shaped housing t1T and
slot 179 of the key stem 176 (see Figs. 8 and 10)
and serves to limit vertical movement of the
key 1Tb which is normally maintained in elevated
position under tension of spring {82, At its
lower extremity the key stem 176 is provided with
an open slot 183 which embraces a rearwardly
extending stud 184 fixed in a small plate 185
which is rotatably mounted by means of pivot
stud 200 in the bracket 186. From the above
construction it will be noted that as the key
715 is depressed an amount determined by the
length of the slot 179, the plate (85 will be
rotated due to the engagement of the key with
the stud [84. This depression is against the ten-
sion of spring 187 which is interconnected be-
tween the studs {81 and {84 and also contributes
toward maintaining the key (15 in elevated posi-
tion. When the plate 185, however, has been
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rotated a sufficient distance, slightly past center,
contracvion of the spring (87 will urge further
rotation of the plate 184 and elevation of the key
178 to an angularly disposed position opposite

that position it occupied just prior to depression.

Als0 rotatably mounted on the stud 200 between
the plate 125 and bracket i88 is a sector gear
{88 provided with fillets 189 on either side of the
gear teeth (Fig. 10). Fixed in the plate {85 and
extending forwardly therefrom are a pair of pins
131 one of which is adapted to engage a fillet
1829 to rotate the sector gear (88 about its pivot
in the bracket {85 when the key 115 is depressed
and rocked. 1I{ will be understood, of course,
that when a pin 181 is engaged with its respec-
tive fillet, the other is completely out of engage-
ment withh the cother fillet. The sector gear 188
is In mesh with teeth {82 on an intermittently
toothed rack bhar 153 (Fig. 10) which is mounted
for lateral shifting movement on studs {94 fixed
to the bracket 126 and which extend through
sicts 195 in the rack bar 193. TIrom the above
consiruction, therefore, it will be apparent that
lateral shifting movement of the rack bar 193
will be accomplished upon depression of the shift
directional determining key (15 resulting in
rotation of the plate (85 through the medium
Ol tiie open slot 182 and stud (84. As the plate
155 is rotated, one of the pins 191 fixed therein
will contact its respective fillet 189 and rotate
the sector gear 128 which, being in mesh with
the leftmost set of teeth 192 of the rack bar
23, will cause lateral movement of the rack bar
o a position where it is maintained under ten-
sion of spring (87. Mounted in the rack bar
123, at the left viewing Fig. 10, are stop studs
186 which, upon lateral movement of the rack
bar, contact the key stem (16 and limit further
movement of the bar 193.

Formed on the bar 133 are a plurality of sets
of teeth 192 which are in mesh with sector gears
{37 mounted on the forward end of longitudinal
rock shafts {93 (Figs. 2, 4, 10 and 18) which have
8 bearing in front and rear brackets 186 and 199,
respectively. The brackets 186 and 199 are pro-
vided in the horizontal portion thereof with elon-
gated apertures 2l for longitudinally movable
mounting on studs 202 fixed in the plate 127 of
the keyboard 25. Also formed on the brackets
166 and 159 are ears 283 which extend down-
wardly and have studs 284 fixed therein in en-
gagement with which are the bifurcated portions
209 of vertical arms 206 pivoted on rear and
front cross shafts 207 and 104, respectively, as
shown in Fig. 2. The cross shafts 207 and 104
ale supported in side brackets 136, 130 and 136",

A longitudinal shaift 188 is provided between
each two adjacent rows of keys 24, as will be
noted from Fig. 18, and has mounted thereon a
pluralily of key shifters 208 which are longitudi-
naily shiftable with respect to the shaft 198 and
adapted to be positioned in engaseahble relation-
ship with suitably positioned keys 24 when the
longitudinal shaft 138 is moved rearwardly by
means now to be described. Toward the left hand
side of the machine, viewing Fig. 1, immediately
below the “1” keys there will be noted a set of
denominational setting shift keys 209, 2i1, hav-
ing inscribed thereon oppositely pointing arrows,
to the left and right, respectively. The key 211
1s utilized for causing denominational shifting

- of an amount representing the divisor, signified

ky partially depressed keys, one place to the right
1o a lower denominational position, for each de-
pression of shift key 211, when the shift direc-
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-~ tional determining key (15 is in the “D” (divi-

sion) position of Fig. 1. When the key 175 has
been moved to the “M” (multiplication) posi-
tion from its position of Fig. 1, the key 209 is
utilized for causing denominational shifting of an
amount represenfing the multiplicand, signified
by partially depressed keys, one place to the left
to a higher denominational position, for each de-
pression of shift key 209. The keys 209 and Zi1
are provided with stems 212 and 2§2’, respec-
tively, extending downwardly through the plates
of the keyboard 25. On the key stems 212 and 2127
there are formed prejections 213 having upper and
lower bevels 214 and 215 respectively (see Figs.
12-19, inclusive). Disposed in the path of pro-
jections 213, as will be noted from Fig. 9, are pins
216 which are fixedly secured to the lower extrem-
ities of oppositely disposed vertical levers 217
which are pivotally mounted on cross shaft 184,
The lower extremity of the levers 2171 are dis-
posed in a clearance cpening 218 (Fig. 18) in the
horizontal portion of the bracket 186 and are nor-
mally maintained in engagement with the bracket

~under tension of springs 219, as will be noted from

Pig. 5. Depression of key 209 or 41t will cause
the lower bevel 215 of projection 213 formed cn
the stems 212 or 212’ thereof to contact an angu-
lar surface on the pin 216 and rock the lever 217
in a counter-clockwise (Fig. b) direction about
its pivot 1£#4. Counter-clockwise motion of the le-
ver 217 results in rearward movement of the
bracket 185 and, through the connecting link 221
(Fig. 3) which iIs mounted forwardly and rear-
wardly on the studs 204, causes simultaneous rear-
ward movement of the front and rear brackets
(80 and 1885, respectively, in the slots 281 against
the tension of spring 222. The shafts 198, being
mounted in the brackets 188 and 183, are moved
rearwardly with the brackets to position the key
shifters 208 mounted thereon in engageable re-
lationship with any Kkeys positioned to receive
them. Viewing Fig. 18, it will be noted that each
key shifter 208 has a noich 226 cut therein in
which 1is disposed a pin 2271 fixed in the shait
1898. One end c¢f a spring 228 engages and nor-
mally maintains the shifter 208 in engagement
with the pin 227, the other end bkeing in contact
withh 2 backing washer 229 which is mounted on
the shaft 158. A key shifter 208 is provided be-
tween each two adjacent keys and is provided
with left and right (Fig. 4) laterally extending
fingers 23! and 231’, respectively, which are
adapted for engagement with right and left shoul-
ders €22 formed on the key stem 47 by the cutting
of notches 233 therein, when the machine is con-

ditioned for key set actuation and keys 24 repre-

senting the multiplicand or divisor are suitably
positicned for the reception of the fingers 231 and
2317, As shown in Figs, 1 and 10, the shift direc-
tional determining key 175 is in the “D” (divi-
sion) position and the iongitudinal shafts 158 are
adapted to he moved rearwardly and rocked in a
clockwise direction, as will be presently explained,
by depressicn of shift key 2§14 to shift the divisor,
represented by partially depressed keys, one de-
nominational place tc the right. In Fig, 4, the
second key from the right is shown meaintained in

partially depressed position by the lateh arm 18
and in such position the left finger 231 of the
shifter 208 will enter the notch 233 cut in the
right side of said key sterm, and the right finger
231’ will enter the notch 233 oi the normally po-
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Thereafter, rotation of the shafts 198 in a clock-
wise direction will cause the right fingar 234’ to
engage the shoulder 232 of the normally posi-
tioned kKey immediately to the right of the par-

" tially depressed key and depress it sufficiently far

so that it will be maintained in g partially de-
pressed position by latch arm {48,

Means are provided for causing rotation of the
longitudinal shafts 198 and shifters 2348 to shift
the denominational setting of the diviser or mul-
tiplicand. To this end there are provided on the
key stems 212 and 212’ oppositely disposed pro-
jections 223 which are adapted to contact pins
2 which are fixed in opposite extremities of a
lever 228 which is rigidly mounted on the forward
extremity of one of the shafts 198, as shown in
Pigs, 9 and 18, Viewing Fig, 10, it will be noted
thhat the shift directional determining key {75 has
caused lateral shifting to the left of the rack bar
193 and counter-clockwise rotation of the longi-
tudinal shafts 188 through gear sectors (87. The
lever 225 is thus positioned as shown in Pig. 9
and g pin 224 is positioned to be engaged by the
projection 223 on the stem of the key 211 to rock
the shaft 198 on which the lever 225 is mounted
in & clockwise direction. This motion of the
shaft 128 is communicated to its associated gear
sector 197 which in turn transmits such actua-
tion to the rack bar 1893 to shift it laterally to
the right to cause clockwise rotation of all the

shafts 198.

It will be understood that if the shift direc-
tional determining key 179 is in the “M” (multi-
plication) position, the rack bar 193 and gear sec-
tors 188 and 181 and lever 225 would be disposed
in g position cpposite that shown in Fig. 10, and
one of the pins 224 on lever 225 would be posi-
ticned to be contacted by the prolection 223 on
key 289 to rotate all the shafts 198 in a counter-
clockwise direction,

Viewing Fig. 4, it will ke noted that in the de-
nominational shifting of the divisor a shifter 208
will be positioned in engageable relationship only
with the kKey 24 immediately to the right of the
partially depressed Keys because when the shafts

- 198 are shifted longitudinally toward the rear, the
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sitioned key 24 immediately to the right of the

partially- depressed key when the shaft 138 is

moved rearwardly by depression of shift key 211{.

75

left finger 231 will strike the key stem 47 of the
normally positioned key. As the shifter 208 con-
tacts the key stem 47 and the shaft {98 continues
its rearward movement, the shifter will be moved
from engagement with the pin 227 against the
tension of spring 228, and relative movement he-
tween the shifter and the shaft {98 is allowed
upon clockwise rotation of the shaft. |
As g second digit key 24 in any particular order
is partially depressed by a shifter 288 in the de-
nominational shifting of a divisor or multiplicand,
as just described, the first partially depressed
digit key wil]l be automatically released from such
position and allowed to return to normal elevated
position under tension of spring 28 and compul-
sion of associated lock member 0. This release
is effected by mechanism earlier described with
reference to the correction, by depression of a
second key, of an error in the form of an inad-
vertently partially depressed key. As the shifter
finger 231 or 23¢’ engages a shoulder 232 on a
key stem and depresses the Key upon rocking
movement gf the longitudinal shaft (88, the pro-

jection (18 thereon will cause clockwise move-

ment (vieswing Fig. 4) of the latch bar {14 and
removal of latch arm 118 from latching engage-
ment with the previously partially depressed key
which will be forced to return to normal elevated
position by the action of an adjacent locking
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member 88 and its key spring 28, as earlier de-
scribed. When, however, no figure of value is to
be shifted into a denominational order in which
2, key is maintained in g partially depressed posi-
tion, means other than depression of a second ey
must be provided for causing rotative movement
of the latch bar {14 to remove lateh arm (18 from
latching engagement with the partially de-
pressed key. Rocking of the latch bars ti{d fo
release a partially depressed key in orders ito
which no ficure of value has been transferred
by shifter 208 -is timed to occur simultane-
ously with the rocking of the latch bars (14
by depression of a key caused by rotation of
shifters 288. Thus, it is seen that in the shifting
of the divisor or multiplicand to the right or lefi,
respectively, it is desireble and necessary that
the leftmost or rightmost partially depressed key
representing the highest figure in the divisor or
the units figure of the multiplicand as well as
any key in any other order to which no value
is to be shifted be released and refurned to normal
elevated position to prevent depression thereof
by the one-toothed cam {51 when the operaiing
crank 133 is operated. Such release is caused
by simultaneous clockwise rotation (Fig. 4) of all
lateh bars (14 out of engagement with the key
stems 47 through the medium of the shiftable
transverse release bar (23, In the bar 123 at the
left hand side of the machine there is mounted
a pin 23% (Fig, §) in engagement with which is
the end of a pawl 235 which, in turn, is pivotally
mounted on a lever shown generally at 236, The
pawl 235 is normally urged in a clockwise direc-
tion (Fig. 9) into engagement with g stop pin
237 under tension of a spring 228. The lever 235
is rotatably mounted on a stud 235 secured to
the vertical portion of the bracket 118 and is pro-
vided with & horlzomal laterally extending arm
241 having a lug 242 at its extremity which ex-
tends forwardly under a shoulder 223 of the stem
212’ of the key 21{. A similar lug 244 is formed
on the arm 241 intermediate its ends and extends
forward to be engaged by a shoulder 249 formed
on the stem 212 of the key 283. When the key
209 or 211 is depressed to cause denominational
shifting of the multiplicand or divisor, the key
stems 212 or 212’ will contact the lug 244 or 242
and cause clecckwise rotation of the lever 236
about its pivot on the stud 233. Such movement
of the lever 225 will cause the end of the pawl
235 to engage the pin 224 and shift the bar 123
to the left, viewing Fig. 9 against the tension of
sprmgs {21, until the end of the pawl 23% slips
off the rounded pin 234 to allow the bar (23 to re-
turn to its normal vosition of Fig., 9. The means
for causing disengagement of the pawl 2356 from
the pin 234 consists of g downwardly extending
projection 238 formed on the lower edge of the
pawl 225 which, when the pawl is moved lateraily
to the left (viewing Fig. 9) upon depression of
key 209 or 2ii, is adapted to contact a pin 249
which is fixed in the horizontal portion of the
bracket 115 at the left hand side of the machine,
When the projection 238 engages the pin 240,
continued lateral movement of the pawl 235 will
cause the pawl to be rotated in a counter-clock-
wise direction against the tension of ils spring
238 out of engagement with the pin 234. Such
disengagement allows the bar 123 to be moved 10
the rigsht (viewing Fig. 9) under tension of laich
bar springs 12i. Lateral movement ol the bar
123 to the left causes, as earlier described, clock-
wise rotation of the latch bars (14 out of engage-
ment with the key stems 4§71 to allow the refurn
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to normal elevated position under the tension of
spring 38 of any key 24 not maintained in par-
tially depressed position by a finger 231 or 231’
on shifters 268. Again viewing Fig. 4, it will be
shafts 198 are rocked
in a clockwise direction upon depression of shift
key 211, the right finger 23{’ of the shifter 208
will engage and partially depress the normally
positicned key 24 immediately to the right of the
partially debressed key. The latch arm {18 is
again in engageable relationship with the key
stem &7 bafore the shaft 198 is restored to its
former position, and the finger 231 is disengaged
from the left shoulder 222 of the key stem 41.
The shafts (88 and front and rear hrackets {33,
{98 in which they are mounted are longitudinally
shifted forward and the shifters 283 removed
from engageable relationship with the key stems
AT when the keys 289 or 211 are fully depressed
snd before the shafts are rocked back to their
normal position upon release of the depressed
key 2868 or 211. As earlier explained, the brackets
and shafts 150 are shifted rearwardly upon de-
pression of key 288 or 2il, the stem 212 or 212’
of which engages the pin 215 t¢ rock the lever
2{7 in a counter-clockwise girection, viewing Fig.
5, against the tension of spring 222 (see Fig. 3).
When the key 209 or 21i1 is fully depressed, the
brackets (86, 188 will return forwardly under ten-
sion of spring 222 and the pin 216 will be dis-
posed in the notch immediately above the beveled
projection 213. As the key 289 or 211 is allowed
to rise under tension of its spring 28, the upper
bevel 214 will strike the nin 2185 and cam it for-
wardly of the projection 213. When the key 209
or 211 reaches normal non-depressed position the
nin 215 moves below the lower edge of projecvion
213 and intc its initial alignment with the Rkey
stem, being so moved by the lever 21T which is
ureed counter-clockwise by spring 2185 (see Flig. 3).
Means are provided for preventing the locking
of the machine resulting from depression of a
key by g shifter 288 further than is suflicient to
cause latching of the key by the latch arm {18,
and enough to normally cause setting of the error
lock dogs 245 (Fig. 2) to lock the machine until
the stroke had been completed and the error cor-
rected. The means for locking the machine in
the event of a partial key stroke iansufiicient to
cause a power action has been descriked in detail
and claimed in U. S. Letters Patent No. 2,021,393
and further and more particular description
thereof is thought to be unnecessary. In gen-
eral, as earlier described, the link 5% is moved
forwardly upon depression of a digit control key
to effect connection between the clutch hook and
clutch wheel., If the link 55 however, has not
been moved far enough forward to effect such
connection, the link 55 and connected parallel
motion device is returned to normal position un-
der spring tension. Mounted on the link 233 in-
termediate its ends is an error control dog 245
which, upon return movement of the link 35 when
no power action results from partial depression
of g key, engages a tooth 247 forming part of
5 ratchet member 250 mounted on a lever 248 {o
move g link 249 rearwardly. Rearward move-
ment of the link causes, through mechanism fully
described in the gforementioned patent, counter-
clockwise rotation of the shaft 251 (see Fig. 2) to
allow the error lock dogs 245 to rock forward
under g shoulder on the power trip bar 43 to pre-
vent depression thersof in all orders other than
the order in which the key has been depressed.
Such order is left open for correction by combplete
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depression of the misoperated key If the key has
~ been fully depressed, however, the lever 248 and
ratchet member 250 bearing tooth 247 is raised
out of the path of return movement of the error
control dog 246 zand link §5, and the error lock

dogs 245 are not moved to locking position. In

such raised position, a series of ratchet teeth 260

formed on the ratchet member 258 are disposed
in the path of another error control dog 24%’
which is also mounted on the link 55, and forward
movement of the link 33 and depression of digit
. keys 24 is thereby effectively prevented. The
keys 24 may, however, be depressed su:
be latched in a partially depressad position by
latch arms 118. Means are provided, therefore,
for removing the ratchet member and tooth 241
from the path of movement of the link 55 and
dog 246 and disposing the teeth 260 in the path
of dog 246’ when the shifter keys 209 or 2{{ are

~depressed to cause rotative movement of the lon-

gitudinal shafts 198 and depression of the keys
24 by shifters 208 to latched position. As earlier
explained, depression of a shifter key 269 or 241
causes rearward movement of the front and rear
‘brackets 186, 189, and connecting link 221.
Mounted on the link 221 intermediate its ends
is a leg 252, the lower end of which is in engage-
ment with a lateral lug 293 formed on the upper
extremity of an arm 254 of a lever 255 rotatably
mounted on a short shaft 256. The lever 25§ is
also provided with a depending arm 257 having
a lateral lug 258 formed at its lower extremity.
The lug 258 is in engagement with an arm 259
rigidly mounted on a transverse rock shaft 261,

and when the lever 255 is rotated in a counter--
clockwise direction upon rearward movement of.

the link 221 and leg 252, the shaft 261 will be
rocked in a clockwise direction, The shaft 261 is
provided with notches 262 (Fig. 2) in engagement
with a forwardly extending arm 263 of a lever
264 which is pivotally mounted on g transordinal
shaft 265. Also pivotally mounted on the lever
264 is the lever 248 which bears the ratchet mem-
ber 250, From such construction, it will be un-

derstood that when the shaft 26{ is rocked in 4:

a clockwise direction upon depression of key 2908
~or 211, the lever 264 will also roek in a clockwise
-directmn to cause vertical movement of the lever
248, Such movement of the lever 248 causes re-
moval of the tooth 247 from the path of the dog
246 and disposal of the teeth 268 in the path of
the dog 246’, Therefore, ypon depression of shift

key 209 or 211, the digit keys 24 are locked against

any but limited vertical downward movement suf-
ficient to be latched in a pertla,lly depressed
position by latch arms 118. |

It is thought that the mventlon and 1ts at-

tendant advantages will be understood from the

foregoing description, and it will be apparent that
60

various changes may be made in the form, con-
struction and arrangement of the parts without
departing from the spirit and scope of the in-
vention or sacrificing all of its material advan-
- tages, the form hereinbefore described and illus-
trated in the drawings being merely g preferred
embodiment thereof.

- I claim; -

1. In a calculating mechme having a plu:t ality
of ordinal columns of depressible digit keys, a
multi-denominational accumulator, and a multi-

one ordinal column of digit keys: latchmg means

- settable to hold said digit keys in partizlly de-

pressed position subsequent to the depression

ficiently to

18

and rising of the keys to such p031t10n that they

have allowed the denominational accumulator

actuator elements to return to normal position,

- ordinal key lock latches which prevent the simul-
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taneous depression of more than one digit key

in any ordinal column sufficient to be held by

said latching means in partially depressed but

non-~actuating position, means operable to re-

peatediy and completely depress any digit keys
which are held in partially depressed position

by said latching means for:causing -said actuat-
1ng means ‘to respond to repeated depressions to
agd the values corresponding to the keys so de-
pressed, and means for simultaneously releasing
the partially depressed digit keys in the various
ordinal columns and for partially depressing the
-correspending -digit keys in the next adjacent
respective ordinal columns either to the left -or
right thereof. | |

2. In g calculating machine having a plurality

of ordinal columns of depressible digit keys, a
‘multi-denominational accumulator, and a multi~

denominsational accumlator actuator each -de-

nominational element of which is responsive to
‘one ordinal column of digit keys; latching means

settable to hold said digit keys in partially -de-

pressed p051t10n subsequent to the depression
‘and rising of the keys to such position that they
have allowed the denominational accumulator

actuator elements to return to normal Pposition,
ordinal key lock latches which prevent the simul-
taneous depression of more than one digit key
in any ordinal column sufficient to be held by

said -latching means in partially depressed posi-

tion, said key lock latches cooperating with said

latching means to permit the depression of g

digit key in any ordinal column -and thereby to
release ‘any .other digit key in the same erdmel

- column which is held in partielly depressed po-

40

sition by said latching means, means for re-

peatedly and completely depressing any digit

keys which are held in partially depressed posi-

tion by said latching means, selectively operable

means for collectively shlftmg the partially de-

pressed setting of the digit keys of the various

- ordinal columns to the next adjacent respective

50
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- denominational accumulator actuator each de-~
-nominational element of which is responsive to

75

ordinal columns either to the left or right there-
of, and means settable prior 'to the operation of

sald selectively operable means for determining

the direction of the shift.

3. In a calculating machine having a plllra,llty

of ordinal columns of depress1ble digit keys, a
‘multi-denominational accumulator, and a muiti-

denominational accumulator actuator each de-

nominational element of which is responsive to

one ordinal column of digit keys; latching means -
settable to hold said digit keys in partially de-

pressed position subsequent to the depression and

rising of the keys to such position that they

-h__a;ve allowed the denomination-a;l accumulator
actuator elements to return to normal position,

ordinal key lock Ilatches which prevent the

simultaneous depression of more than one digit
key in any ordinal column sufficient to be held
by said latching means in partially depressed

position, said key lock latches cooperating with
said latching means to permit the depression of

3 digit key in any ordinal column and thereby
to release any other digit key in the same ordinal

column which is held in partlally depressed posi-

tion by said latching means, means for repeat-

edly and completely depressmg any digit keys

‘which are held in partially depressed position
by said latching means,

selectively operable
means for simultaneously releasing the partially
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depressed digit keys in the various ordinal col-
umns and partially depressing the corresponding
digit keys in the next adjacent respective ordinal
columns either to ‘the left or right thereoi, and
means settable prior to the operation of said
selectively operable means for determining the
direction of the shift.

4. In g calculating machine having a piural-
ity of ordinal columns of depressible digit keys,
o mulii-denominational register, and a multi-
denominational register actuator each denomina-
tional element of which is responsive {o one
crdinal column of digit keys; latching imeans
settable to hold said digit keys in partially de-
nressed key-set position, ordinal key locks which
permit the depression of a digit key to cause
said latching means to release any other digit
key in the same ordinal column from Key-set
position and which prevent said latching means
irom simultaneously holding more than one digit
key of the same ordinal column in key-set posi-
tion, means for repeatedly and completely de-
pressing any digit Keys which are held in par-
tially depressed position, selectively operable
means for collectively shifting the partially de-

nressed setting of the digit keys of the various

ordinal columns to the next adjacent respeciive
ordinal columns either to the left or right there-
cf, and means settable prior to the operation of
said selectively operable means for determining
the direction of the shift.

5. In a calculating machine having a plural-
ity of ordinal columns of depressible digit keys,
o multi-denominational register, and a multi-
dencominational register actuator each denomina-
tional element of which is responsive to one
ordinal column of digit keys; latching means
settable to hold said digit kevs in partially de-
pressed key-set position, ordinal Key locks which
permit the depression of a digit key to cause said
letching means to release any other digit key in
the same ordinal column from Kkey-set position
and which prevent said latching means from gi-
multaneously holding more than one digit key of
the same oridinal column in key-set posiftion,
means for repeatedly and completely depressing
211y digit kKeys which are held in partially de-
pressed position, selectively operable means for
simultaneously releasing the partially depressed
digit keys in the various ordinal columns and
for partially depressing the corresponding digit
keys in the next adjacent respective ordinal col-
umns either to the left or right fthereof, and
means settable prior to the operation of said
sclectively operable means for determining the
direction of the shift.

6. Tn a calculating machine having a plural-
ity of ordinal columns of depressible digit keys,
o multi-denominational register, and a multi-
denominational register actuator each denom-
ingtional element of which is responsive to one
ordinal column of digit keys; latching means
cettable to hold said digit keys in partially de-
praessed key-set position, ordinal key locks which
permit the depression of a digit Key to cause said
izvching means to release any other digit key in
the same ordinal column from key-sef position
and which prevent said latching means from si-
multaneously holding more than one digit kKey of
the same ordinal column in key-set position,
means for repeatedly and compietely depressing
any digit keys which are held in partfially de-
pressed position by sald latching means, and se-
iectively operable means for releasing a digit key
in any column from partially depressed key-set
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position and for partially depressing the cor-
responding digit key in the next adjacent ordinal
column either to the left or right thereof into
partially-depressed key-set position.

7. In a power-driven, key-responsive calculat-
ing machine having an accumulator mechanism
and actuating mechanism therefor responsive to
denominational orders of depressible keys, means
for maintaining the said keys representing a
divisor or multiplicand in partially depressed
position, means for repeatedly and completely
depressing said partially depressed keys to enter
the value thereof into the accumulator mech-
anism, and means for causing the release of said
partially depressed keys and depression of keys
of corresponding value in adjacen{ denomina-
tional orders either {0 the right or left of the
order in which the partially depressed keys are
released.

8. In a calculating machine having a plurality
of ordinal columns of depressible digit keys, a
multi-denominational accumulator, and a multi-
denominational accumulator actuator each de-
rzominational element of which is responsive 1o
one ordinal column of digit keys: latching means
settable to hold said digit keys in partially de-
pressed position subsequent to the depression and
rising of the keys to such position that they have
allowed fthe denominational accumulator actu-
ator elements to refurn to normal position, ordi-

nal key lock latches which prevent the simul-
taneous depression of more than one digit key
in any ordinal column sufficient to be held by said
iatching means in partially depressed position,
means for repeatedly and completely depressing
ony digit keys which are held in partially de-
pressed position by said latching means, means
for collectively shifting the partially depressed
setting of the digit keys of the various ordinal
columns 10 the next adjacent respective ordinal
columns either to the left or right thereof, and
means for predetermining the direction of shiit
of the divisor or multiplicand represented by
partially depressed keys.

9. In a power-driven, normally key-responsive
calculating machine having an accumulator
mechanism and actuating mechanism therefor
responsive to denominational orders of depressi-
ble digit keys, latching means for maintaining
said keys depressed in entering a divisor or multi-
plicand in partially depressed key-set position,
means for controlling said latching means, means
for automatically depressing said partially de-
pressed Keys completely and repeatedly, means
for causing release of said partially depressed
keys and for causing the partial depression of
digit keys of corresponding value in adjacent de-
nominational orders of higher or lower denomi-
national value, means for determining the di-
rection of shift of the denominational setting
of the divisor or mulliplicand, and means for
locking said control means in ineffective position
to recondiftion said machine for key-responsive
actuation, and prevent the maintenance in par-
tially depressed position of any digit keys sub-
sequently depressed.

10. In combination in g calculating machine,
2 multi-denominational accumulator, a multi-
denominational actuator therefor, denomination-
al rows of depressible keys to determine the ex-
tent of movement of said accumulator, detent
means for holding keys partially depressed, means
for sensing which key in one row has been par-
tially depressed, for eiffecting partial depression
of a key of corresponding value in an adjacent
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row, and for releasing the first mentioned par-
tially depressed key, and means for completely
alld repeatedly depressing the partially depressed
keys in all denominational rows.
11. In a calculating machine having a multi-

- denominational accumulator and a multi-denom-
inationa] actuator therefor, the combination with
denominational rows of depressible keys to de-
termine the extent of operation of said accumu-
lator, said keys normally being reciprocable be-
tween the extremes of an initial elevated Posi-
tion and a completely depressed position, of de-
tent means settable to engage every key there-
after depressed for releasably holding it in a
partially depressed position, each such key so held
being reciprocable between sald partially de-
pressed position and said completely depressed
position to control the operation of said accumu-
lavor, and means for setting said detent means.
- 12, In a calculating machine having g multi-

denominational accumulator and g multi-denom-
inational actuator therefor, the combination with
cenominational rows of reciprocable keys, of
means for limiting movement of said keys be-
tween two extreme positions, means engageable
with said kKeys to hold them at g position inter-
mediate said extreme positions for limiting move-
ment of said keys between the intermediate posi-
tion and one of said two extreme positions, said
keys being adapted to determine the extent of
~operation of said accumulator both when they
are reciprocated befween said two extreme posi-
tions and when they are reciprocated between
sald intermediate position and the said one of
sald extreme positions, and means for selectively
predetermining the limiting means to be effective
in determining the extent of reclpreeatlon of said
keys
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sion of more than one digit key in any ordinal
column sufficient to be held by said latching
means in partially depressed position, means
manually operable to repeatedly and completely
depress the digit keys held in partially depressed
position by said latching means for operating the
respectively corresponding elements of said multi-
denominational accumulator actuator once for
each such key depression in accordance with the
values of the depressed keys, and trans-setting
means manually controlled to collectively par-
tially depress respectively corresponding digit
keys in the respectively next adjacent ordinal
columns of digit keys to each of those wherein a
key is held in partially depressed position by said
latching means for trans-setting the key values
of partially depressed keys in each of g number
cf ordinal columns of keys to the respectwely
next adjacent columns of keys.

15. In a calculating machine having a plura,hty
0f ordinal columns of depressible digit keys, a
multi-denominational accumulator, and a multi-
denominational accumulator actuator including
denominational elements respectively responsive

‘to the ordinal columns of digit keys and perma-
-nently aligned with respectively corresponding

denominational orders of said accumulator; set-
table latching means for holding said digit keys
in partially depressed position, ordinal key lock
latches preventing the simultanecus depression
of more than one digit key in any ordinal column
sufficient to be held by said latching means in

. partially depressed position, manually operable

b
&t

13. In a calculating machine having a multi-

denominational accumulator and a multi~-denom-

- inational actuator therefor, the combination with

denominational rows of reciprocable keys to de-
termine the extent of operation of said accumu-
lator, of selectable key-movement control means
for rendering said calculating machine subject to
either Key-responsive actuation or key-set actu-

ation, selector means for selecting said selectable

key-movement control means to set the machine
for key-responsive actuation and key-set actua-
tion selectively, and means for effecting recipro-
cation of a key in one row under control of a
previously moved key of corresponding value in
an adjacent row when said machine is sef; fer key-
set actuation by said selector means. |

14. In a calculating machine having a plurality
of ordinal columns of depressible digit keys, a

multi-denominational accumulator, a multi-de-

nominational accumulator actuator including de-

nominational elements respectively responsive to

the ordinal columns of digit keys: settable latch-
- Ing means for holding said digit keys in partially

~depressed position subsequent to the ‘depression
and rising of the keys to such position as to allow
the denominational accumulator actuator ele-
ments to return to normal position, ordinal key

lock latches preventing the simultaneous depres-
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means for repeatedly and completely depressing
the digit keys held in partially depressed position
by said latching means whereby to cause said
actuating means to respond to repeated depres-
sion to add the values corresponding to the keys
so depressed, and mechanical means manually
controlled to partially depress respectively corre-
sponding keys in the ordinal columns respectively
next adjacent to each of those wherein a. key is
held in partially depressed position by said latch-
ing means for trans-setting the key values of
partially depressed keys in each of a number of
ordinal columns of keys to the respectively next
adjacent celumns of keys to the left or right,
JALMER M. LATIHO.
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