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PATENT OFFICE

GEORGE C. CHASE, OF SOUTH
ING MACHINE
WARE

ORANGE, NEW JERSEY, ASSIGNOR TO MONROE CALCULAT-
COMPANY, OF ORANGE, NEW JERSEY, A CORPORATION OF DELA-

AUTOMATIC CONTROL FOR CALCULATING MACHINES

Application fled J. anuary

The invention relates to automatic control
devices for calculating machines, and to com-
binations including the same, whereby vari-
ous calculating operations are simplified, the
number - of manipulations therein reduced,
and alternative methods of operation per-
may employ the
method best adapted to the work in hand.
Primarily the invention relates to mecha-

nisms and combinations used in the solution

- of problems in division,

An object of the invention is the provision

of a caleulating machine combining in a uni-

. tary mechanism means for solving problems

15

- or “subtractive”

26

4453

&G

40

45

in division by either of the known methods,
the “built up” method and the “tear down”
method, with maximum
efficiency. . '

Another object of the invention is the pro-
vision in a motor driven machine of improved
means for automatically releasing and re-
effecting a cluteh between the actuating
means of the machine and the motor, '

Another object is the provision of means
for effecting automatic division in a ma-
chine employing actuating means having a
reversible cycle of operation.

Another object is the provision of means
for effecting automatie division in a ma-
chine which mav be operated alternatively
by a two-way crank or by a one-way driving
means.

‘Another cbiect is the provision in.a ma-
chine having a stop device operating to pre-
vent movement of the actuating mechanism
in one direction only; of means for alterns-

tively operating said stop device to prevent

movement in either direction.

Another object is to provide Improved
means for automatically shifting the numer-
al wheel carriage of a calculating machine
during the movement of the numeral wheel

actuating means.

Another object is to provide means manu-
ally operable at any period of the calculation
to stop the machine wpon the complete regis-
tration of the quotient figure being com-
puted. »

The invention consists in the novel con-
struction and combination of parts, as set
forth in the appended claims, o

7, 1826. Serial No. 78,811.
Mechanism of previous patents

U. 8. Reissue Patfent No. 18,842, for cal-
culating machines, issued to F. S, Baldwin;
Patent No. 1,474,230, issued to E,. F. Britten,
Jr.; Patent No. 1,544,806, issued to George
C. Chase, entitled Full-cycle stop, and Pat-
ent No. 1,566,650, issued to George C. Chase,
entitled  Operating means for calculators,
fully disclose the prior ‘mechanism upon
which the present disclosure is based. Said
mechanism will be briefly referred to here.
inafter, the reference numerals upon the
drawings of the said Chase batents being
retained. ‘ -

The above-named patents, illustrating the
machine which, together with the present
improvements, constitutes the preferred form
of mv invention, disclose numersl wheel
actuating mechanism of the reversible cycle
type, as set forth fully in Patent No. 1,566, -
650. Suvch machines emplov a cycle of not

55
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less than three phases, o phase of ordina]

registration in mid-cycle and a phase of teng
carrying registration upon each side of the
ordinal registration phase. the tens carrying
phase which ;
alone heing effective o register. The suc-
cession of the phases of the cycle may be re-
versed, so that the carry phase effective in
positive registration, for instance, which fol-
lows the ordinal registration phase during
additive caleulations, wili precede the latter
phase in negative or subtractive ealculations,

As clearly indicated in Patent No. 1474,
230, the normal position of the driving mech-
anism is that wherein s similap degree «f
movement . thereof in either direction will
eomplete a cyele of operation, and the first
quarter rotation of the mechanism from nor-
mal position in either direction is idle with
respect to transmisison of movement to the
numeral ‘wheels, this quarter
ing the idle. additive or subtractive carry
‘phase of the cycle.

Methods of solving problems in division

In machines of the present type the known
methods of solving problems in division may
be classified in two groups known to the art

Tollows the ordinal registration-
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rotation form- .
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as “built up. division” and “tear down” or
“subtractive division.” ‘ :
By the former method the operator starts

‘the calculation with the numeral wheels at
the keyboard. The"

zero and the divisor on
divisor is registered upon the numeral wheels
repeated additions until the dividend (or

nearest smaller value possible) appears,
when the revolutions counting wheels will
register the quotient.
digits are to be determined the numeral wheel

carriage is shifted toward the left and the

operation repeated. Naturally, an overrun
and corrective subtraction is of frequent oc-
currence. -

The well known “short cut” method, where-
by the total number of operative cycles is
reduced by the use of a comb‘nation of ad-
ditive and subtractive registrations, is com-
monly employed in “built up” operations.

Certain combined operations are possible
when the “built up” method is followed which
cannot be performed by the “tear down”

c
may be solved by a single o?eration, by a well
known application of the ¢ built up” method.

Essentially, “tear down” division consists
_ the divisor being
subtracted from the dividend previously reg-
istered upon the numeral wheels as many
times as possible in order to determine the
quotient. . The first quotient figure is derived
by subtracting the divisor as many times as
possible from the highest order of the divi-
dend in which the divisor is contained, the
second quotient figure by subtracting it from
the highest remaining crder in which it is
contained, and so on. If the divisor is sub-
tracted once more than the number of times
it is contained in the corresponding portion
of the dividend, a negative numeral wheel
reading will be obtained which is a comple-
mentary number, theoretically involving &
series of 9’s to infinity., Inthe machine, these
9%s will register as far as carry-over mecha-
nism is provided. This carry-over action
which occurred as the numeral wheels passed
from a positive toa negative registration may
be termed a transitional carrying operation.
The numeral wheels having been thus
brought to register a negative value, a for-
ward or additive operation will result in the
registration of a positive value upon the nu-

method. For instance, the problem

' meral wheels, a transitional carry occurring
This transitional carrying.

in this case also.
operation has been atilized to provide for
the- automatic determination of a quotient,
for which no means are available in “built
up” division. o :

Patent No. 1,544,806 shows how a transi-
tional carrying operation may serve to stop
the machine, while the present invention fur-
ther utilizes said operation to reverse the di-
rection of rotation of the actuating -means

_therefore as follows: The

If several guotient

1,888,161

and to step the numeral wheel carriage to-
ward the left at the conclusion of every ad-
ditive registration.
. The sequence of operations involved in the
determination of each quotient figure are
machine being in
operation, the divisor is subtracted until a
transitional carry oceurs, which involves a
number of revolutions one greater than the
quotient digit. The drive is then antomati-
cally reversed and. the error corrected by a
single additive revolution. The transitional
carry following an additive revolution first
steps the numeral wheel carriage one order
toward the left and then reverses the driving
mechanism, bringing the machine into com-
dition to continue the process in- the next
order, for the determination of the second
quotient figure. ‘
A limitation of this, as of all other methods
for rendering division fully automatic, lies
in the possibility that the dividend may be a
negative value. In solving such a problem

b by the transitional carry stop method, the

succession of subtractive and additive opera-
tions must be reversed, so that an additive
operation will first occur. On the present
machine this operation may be erformed by
a two-stroke automatic methcxf, by holding
down the add key until the machine stops
and then operating the division lever.

Figures of the drawings

Tn the accompanying drawings, illustrating
the invention: ‘ o
Figure 1 is a plan view of a calculating
machine embodying the present invention.
 Figure 2 is a right side view of the machine
with the casing partially broken away.

Figure 3 is a left side perspective view of

‘the machine without the casing, showing all

parts in normal position.

Tigure 4 is a side view of
gearing and associated members.

Figure b is & vertical section through the
same, taken on the lipe of the carry shaft.

Figure 6is a
subtract key group of mechanism.

Tigure 7 is a right side perspective view
of the clutch operating mechanism, showing
the add key depressed. i

‘Figure 8 is a like view
subtract key depressed.

Figure 9 shows the division key and revers-
ing clutch lever mechanism and associated
parts in normal position. S

Figure 10 is an enlarged view of a portion
of the mechanism shown in Fig. 9, with the
parts also in normal position. -

Figure 11
vision key and associated parts in operative
position and reversing clutch lever and asso-
ciated parts in subtractive position. '

- Figure 12 is an enlarged view of & portion

to Fig. 7 with the

s o like view to Fig. 9 with di-.
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of the mechanism shown in Fig. 11, with parts
also in subtractive position. )

Figure 13 is a like view to F ig. 9 with the
division key and associated parts in operative
position, and reversing clutch lever and asso-
ciated parts set for additive registration,

Figure 14 is a like view to I ig. 9, but the
division key has been restored to normal po-
sition by movement of the carriage to its ex-

, treme left hand position, and all parts are

positioned to stop the machine, the quotient
registering wheels having registered to ca-
pacity.

Figure 15 is an enlarged view of a portion
of the mechanism of Fig. 13, showing the di-
vision key in operative position with parts in
position for the additive registration of di-
vision, and to provide

to register quotient figures.

Figure 15A is similar to Fig. 15, except:

that the divide key has been restored to nor-
mal, and the parts are also positioned for ad-
ditive registration, but so as to prevent any
further operation to register quotient figures,

Figure 16 shows the carriage clutch shift-
ing mechanism and associated parts in nor-
mal position. :

Figure 17 is a like view to Fig. 16 with
parts in operative position.

Figure 18 shows the carriage shifting
mechanism, positioned as in division with the
machine registering repeated subtractions.

Figure 19 is similar to Figure 18 except the.

parts are shown in extreme position taken
upon reversal from subtraction to addition.

Figure 20 is similiar to Figures 18 and 19,
except the parts are shown in extreme posi-
tion taken upon reversal from addition hack
to subtraction, with the carriage being shift-
ed one step toward the left,

Figure 21 shows the mechanism for con-
trolling the stopping action of the machine,
all parts in normal position.

Figure 22 is an enlarged view of parts
omitted from Fig. 21, for clearness.

Figure 23 is a like view to Fig. 21 with
parts in position immediately after depress-
ing the subtract key. o

igure 24 is similar to Fig. 22, but shows
the parts in position to correspond with
Fig. 93.

Figure 25 is a like view to F; g-21 withparts
in position taken immediately after the re.
lease of the subtract key (or the add key).

Figure 26 is similar to Fig. 22, but shows
the parts in
Fig, 95, ,

Figure 27 is a like view to Fig. 21 with
parts in position at the extreme end of the sub-
tractive movement, and ‘on the point of re-
versing for the first rebound. »

Figure 28 is similar to Fig. 21. but illus-
trates the action of the parts as the machine
passes through the normal dead center posi-
tion, following the first rebound. =

for further operation-

position to correspond with.

3

~Figure 29 is similar to Fig. 21, but illus-
trates the action after the parts pass through
normal dead center position as shown in Fig.
28, after which all parts resume their normal
position as in Fig.21. = ° :

Figure 80 shows the means for rendering
the stop controlling mechanism - inoperative
during the operation of automatic division,
so_that reversals of the rotation may occur
without arresting the rotation.

Figure 30A shows hidden details of Fig,

80, providing safeguard mechanism to insure

proper operation of parts during division
operations.

Figure 81 is a like view as Fig. 30, with
parts in their final position at the end of ad-
ditive movement, with parts in carriage shift-
Ing position.

Figure 82 shows
to normal position,

the division key restored
with the means for render-

ing the stop controlling mechanism again

operative. . _

Figure 33 is a like view as Fig. 30, but with
the divide key restored to normal position,
and with the stop controlling mechanism now
being operated to stop the machine.

Figure 84 is a side view of secondary means
for retarding rebound.

Numeral wheel actuating mechanism,
(Figures 1-8)

In the drawings the numeral 2 designates
the transversely shiftable carriage, wherein
are mounted numeral wheelg 13, the gears of
which are adapted to mesh with intermediate
gears 12, the latter being driven by differen-
tial actuating gears 5 upon the shaft 4, all as
disclosed in %atent No. 1,474.230. Amounts
set up by the selecting mechanism are regis-

tered upon the numeral wheels, according to -

said application, by manipulation of the crank
handle 8, having driving connection with the
shaft 4, and it is to be noted that the present
machine may be cperated in this manner for
solving problems in division, according to the
method set forth in Patent No. 1,544,806. In

€3

€2

130

110

performing the operation automatically; how-

ever, the machine is operated by means of
the mechanism disclosed in Patent No. 1,566,-
650, in accordance with which construction
drive shaft 101 is rotated in one direction
only, by an electric motor or other suitable
means. As shown, a system of planetary
gearing is employed to transmit motion from
the drive shaft 101 to the carry shaft 154 of
the machine, the latter shaft having gear con-
rection 74, 75, 80, 81, with the shaft 4 of the

113

differential or selector gears, whereby actua- |

tion of the complete registering mechanism
of the machine is provided for.

The planet gears 103
tem are supported upon arm 104, operatively
connected to carry shaft 154, and mesh with
sun gear 102, fast upon drive shaft 101, and

with internally toothed gear 105, provided

of the planetary Sys-




4

with. clutch teeth 107. Each of the planet -
gears carries a pinion 108, meshing with a
gear 109 having a toothed clutch member 110
Fast thereto. A reversing clutch lever 111,
fulerumed to the framing at 112, has one arm
thereof provided with upper and lower forks
113 and 114, engageable respectively, in dif-
ferent positions of the lever, with the sub-
traction clutch member 110 and with the ad-
dition. clutch teeth 107 of gear 105. A third
or intermediate position of lever 111 leaves
gears 105 and 109 freely rotatable, which 1is
the position of the parts with the motor run-
ning idly and the machine at rest. With
lever 111 in clutch with the teeth 107 of gear
105, said gear is held fast and the machine
set in motion, by utilizing the principle of
planetary differential meck anism, the parts
rotating in a direction proper to accomplish’
addition ; while with said lever in clutch with
member 110, gear 109 is held fast, and a re-
verse or subtractive rotation effected.

For purposes of general caleulation, addi-
tive and subtractive operation keys 120, 121
. may be employed, these keys controlling the
position of reversing clutch lever 111 as set
forth in Patent No. 1,566,650 as follows:

To the stems of the add and subtract keys
are pivoted links 123, these links being piv-
oted together by stud 123/, embraced by slot
194’ of rock lever 124, fast upon rock shaft
195 extending transversely of the machine.
‘At the end opposite lever 124 rock shaft 125
has loosely mounted thereon setting lever
128, normally locked to rotate with said shaft
by means of coupling pawl 127 and arm 126.
The rear end of setting lever 128 is provided
with slot 129, embracing projection 130 of
reversing clutch lever 111.

47 Upon depression of add key 120 the train

~ of parts 124, 125, 128, 111, will be rocked
in a given direction and gear 105 held against
rotation as shown in Fig. 7, while upon de-
pression of subtract key 121 said parts are
rocked in the opposite direction and gear 109
is held against rotation as shown in Fig. 8.

Division key (Figures 3,9 and 10)

Division key lever 201 is fulcrumed to the
framing at 202, the upper end of this key
having handle knob 203 and the lower end
thereof carrying pawl 204, pivoted at 205
and having spring 206 acting to hold- the
pawl in contact with stop.207. The forward
arm of the reversing clutch lever 111 is pro-
vided at its free end with a cam edge portion
or projection 208, with which the pawl 204 -
contacts during the setting movement of the
division key, to adjust said reversing clutch

lever from normal or neutral position shown

10

- 20

45

55

¢

in Fig. 9 to subtracting position, as shown - ; I
as herein provided

.

in Figure 11, said pawl acting asa rigid part
of the division key and passing su ciently
beyond said cam projection 208 to enable the
05 reversing clutch lever 111 to take any one

-next forward stroke.

1,888,161

of its three positions
from said pawl 204. The division key, hav-
ing been operated as stated, remains in ad-
justed position until there is occasion to stop
the operation of division,
plained. ’

Automatic reversing | mechanism (Figures 3
and 11 to 13 and 18 to 20) '

The reversing clutch
moved to subtracting position, the machine
will be started in operation and will continue
to run in a subtractive direction until a tran-
sitional carry occurs, at which time the full-
cyele stop mechanism described in Patent No.
1,544,806, is operated, as follows: A

Orank arm 20, upon shaft 4, has link con-
nection 21 with rock-lever 22. Arm 24 is
pivoted at 23 and normally held in rearward
position by spring 28, with a suitable lug
thereof in contact with stop 29, and carries
pivotal stop element 95, located in the plane
of and normally held outside the path of
movement of rock-lever 22, against the ten-
sion of its spring 26 by the action of spring
28 and engagement of lug 30 of the element
with the end of a lever 31. Each numeral
wheel is provided with a pin ¢, acting to
initiate a carry to the mext higher wheel in
the usual manner, and the pin ¢ of the par-
ticular numeral wheel which may be in en-
gagement with the cooperating carry mem-
ber at the left-hand end of the carry mech-
anism will always be in position to contact
with the double-beveled cam face 82 of the
rear end of lever 31 as said numeral wheel
passes to decimal position in & forward di-
rection or from decimal position in a reverse
direction. As a result, lever 31 will be op-
erated against the tensiop of its spring 33
and its forward end will be raised out of en-
gagement with lug 30 of element 25, where-
upon said element, assisted by its spring, will
drop into position to engage the free end 27
of the rock-lever 22 as the latter begins its
Arm 24 will now move
forwardly, as a unit with rock-lever 22, until
the momentum of the parts is absorbed or
until the former engages with buffer 29’ of
stop 29, lug 30 of element 25 passing in the
meantime from under the forward arm of
lever 31, and allowing the latter to resume
normal position, in the path of lug 30 of
element 25. By this means forward move-

ment of the machine is arrested with the

parts at or near one extremity of the idle
zone, reverse rotation being similarly ar-
rested at the opposite extremity of the zone,
with the link 21 upon the opposite side of its
dead-center position.

Arm 24 of the full-cycle stop mechanism
. for forms one arm of a
lever the other arm 144 of which has at its free
end stud 145, said stud in the forward move-
ment of said arm 24 in effecting the stop

without interferences

as will be. ex-

lever having been’
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engaging one of the cams 147 of the revers.

ing clutch lever and thereby moving the lat-
ter to centralized or neutral position, said
stud entering into the contracted portion
146 of the opening of said lever, the opposite
cam edges of which are designated 147.

The machine being now momentarily de-
clutched and arm 94 carried forwardly,
spring 28 and the natural rebound of the
mechanism will start the machine in opera-
tion in a reverse direction (additive, upon
the first operation of the stop following the
setting of the division key), and will re-
stors arm 24 and element 25 to normal posi-
tion. During or in this rebound the ve-
versing clutch lever 111 will be actuated from
neutral to additive position, to continue the
reverse or additive rotation of the machine,
as will now be described. ‘

A pivoted, slidably adjustable member 209
is provided preferably formed as a tooth
carried by the forward arm of reversing
clutch lever 111, Tooth 209 has near its for-
ward end a lateral stud 211 engaging a slot
211" in the reversing clutch lever, being
thereby supported at its forward end, the
rear end of the tooth 209 having a slot 112’

- engaged by the stud 112 upon which re-

30

~ tering at stud 112

40

50

66

60

216 of link 21

versing clutch lever 111 ig fulerumed. "A
spring 210 tends to retract tooth 209. The
stud 211 engages arcuate edge 212 of the
division key 201, the arc of said edge cen-
when the division key is
In its operating position as shown in Fig,
12. Upon the side of reversing clutch lever
111 opposite tooth 209 is provided a pawl
213, pivoted at 112 (fulerum of said lever),
the free end of said pawl being extended
0 overlie the stud 211 of tooth 209 and the
spring 214 acting to maintain engagement of
said free end of the pawl with smid stud as
shown in Fig. 10. The pawl 213 is provided
with a notch 215, the shoulder 2157 of which
will drop inio engagement with stud 211
when tooth 209 is moved forwardiy by con-
tact oiarcuate edge 212 of the division lever
with stuek 211 in the movement of the di-
vision key 201 to operating fpositio_n, thereby
locking said tooth 209 in forward position
as shown in Fig, 12 until released by means
to be described. Lost motion is provided for
between the edge 212 of the division key and
the stud 211, in order that the tooth 209 will
not be moved forwardly until after the re-
versing clutch lever 111 has been thrown to
subtracting position, thereby avoiding in-
terference of said tooth with a projection
of the full-cycle stop mecha-
nism in the event that this projection hap-
pens’to be in normal position when the di-
vision key 201 is operated or set as stated.
The reversing clutch lever 111 being in
neutral position and the tooth 909 being
locked in projected position as stated, the
rebound of the full-cycle stop mechanism

ing said shaft

just referred to will cause the projection 216
of the link 21 of said mechanism to sweep
downward and engage the forward end of
the tooth 209 and thereby adjust the revers-
ing clutch lever to additive Dosition as shown
in Fig, 18, this action taking place as crank
arm 20 passes through its normal dead cen-
ter position in a forward or additive direc-
tion. Similarly, the parts being in position
as stated, as arm 20 passes through its nor-
mal dead center position in g rearward or
subtractive direction, the projection 216 of
link 21 will sweep upward, as shown in Fig.
11 and engage said tooth 209 and thereby
adjust the reversing clutch lever 111 to sub-
tractive position. .

Automaiic carriage-shifting
- 8 and 16-18

It now becomes necessary to shift the car-
riage 2 onc step to the left, in order to deter-
mine the second quotient figure in a similar
manner. This stepping of the carriage oc-
curs between cycles and during the time that
the machine is operating within the limits
of the idle zone. The means heretofore used
for shifting the carriage transversely of the
machine are disclosed in
13,842, to F, S, Baldwin, and include 2 car-
riage-shifting shaft which ig herein retained
and numbered 46, and having a handle knob
46”. These parts formed a rigid unit and
were given a half rotation counter-clockwise
as viewed from the front of the machine, in
order to step the carriage one step to the
left. Means are herein provided for rotat-
46 to move the carriage as
stated, by the operation of arm 94 of the full.
cyele stop mechanism following an additive
registration, whenever division key 201 is in
its operating position, -

£ccording to Patent No. 1,566,650, the ini-
tial forward movement of arm £4 is essential-
1y conesrned with retarding the released actu-
ating mechanism, the relegse of the clutch by
pin 145 occurring as quickly as possible after
arm 24 has started forward so that this move-
ment of the arm ig dependent upon the iner-

means {Figures

tia of said released mechanism, When, how-

ever, the initial forward movement of arm
241s employed to shift the carriage, as in the
present disclosure, greater and more constant
power is required in this stroke, for which
burpose the cam faces 147 of lever 111 are
arranged to lie a little above the normal posi-
tion of pin 145, so that arm 24 will be given
a degree of movement before said in strikes
the cam face and releases the clute . Conse-
quently, the first portion

shifting impuise will be derived directly from

the motor, this d'rect impulse being con-
tinued long enough to insure the shifting,
Push rod 47 is pivoted on arm 24 at 48,
and has a rear cam face 49 en ging with pin
50, the latter mounted on link 1. The for-

5 .

of the carriage- -
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ward end of push rod 47 is adapted to push
forwardly against roller 51, mounted on bell-
lever 52, buffer 29" being laterally extended
to prevent said forward end from rising
above said roller. Lever 52 is fulcrumed at
8 53 to the framing and at its forward end en-
gages a slot 54’ at the lower end of a link 54,
the upper end of this link have aslot 55" which
engages (slidably) one arm of the carriage-
shifting lever 55, the latter fulcrumed to the

lever 52 has connected thereto a coiled spr.ng
57, the upper end of said spring connecting
with the free end of the same arm of the car-
riage-shifting lever 55 engaged by said link,
the spring acting to hold the bell-lever 52
and the carriage-shifting lever 55 normally
as closely together as the slotted link 54 will
permit.

The other or right-hand arm of the car-
riage-shifting lever 55 is provided at its free
end with a roller 58, adapted to operate
against carriage-shifting cam 60, the latter
being loosely mounted on shaft 46 and hav-
ing a toothed hub clutch member 61 adapted
for engagement with the teeth of the com-
plementary clutch member 63, fast upon
shaft 46, a coiled spring 64 upon shaft 46
tending to press cam 60 and its clutch hub
toward clutch member 63. A plate 65 has its
lower edge pivoted to the framing at 65’ and
at its upper edge engages the hub of the cam
60. The division key is provided with a con-
necting rod (clutch locator) 217, between the
same and the pivot plate 65, and means are
provided (to be explained) whereby when
the division key is in normal position said
plate 65 will be maintained in position to hold
the clutch members 61 and 63.out of engage-
ment, with thespring 64 under tension. When
the division key is moved to operating posi-
tion, the spring 64 will effect the clutch of
the members 61 and 63 as shown in Fig. 18,
5o that rotation of the cam 60 will also rotate
the carriage shifting shaft 46.

Operation of carriage-shifting mechanism
(Figures 19, and 20)

During the movement of the arm 24 of the

‘50
sition toward buffer device 297 at the end of
an additive operation, pin 50 of link 21 en-

. counters cam end 49 of the push rod and
thereby holds the forward end of the push

rod against roller 51 of the bell-lever 52, this

movement of arm 24 at the conclusion of ad-

~-ditive ogerations’ moving the push rod 47

bodily therewith and rotating bell-lever 52
on its fulerum 53 and exerting tension upon
one end of the spring 57. The other end of

- . _this spring being connected to the carriage-

“ ghifting lever 55, the latter will be operated

.77 as a consequence of the elongation or ten-

-"s‘xiox‘lin%l of the spring. The link 54 acts to

O limit t

framing at 56. The forward end of the bell-

full-cycle stop mechanism from normal po-

_carry will operate to stop the

e movement of the carriage-shifting -
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Jever and the bell-lever toward sach other,
and the spring 57 is normally tensioned, tend-
ing to move these parts toward each other.
The spring 57 in its elongation as stated ab-

sorbs or stores energy and utilizes this energy -

more slowly in its operation of the carriage-
shifting lever 55. As the roller 58 of the
carriage-shifting lever is carried upward in
the operation of said lever, the cam 60 is ro-
tated counter-clockwise as viewed in Figure
19, thereby raising the carriage and advanc-
ing it about one- alf of its step movement
(or 90°) to the left. The momentum of the
carriage and the force of gravity acting
thereon is sufficient to complete its one step
of movement.

The clutch member 63 of the carriage-shift-
ing shaft is rotated one-half rotation in the
shifting of the carriage as stated, and the
teeth of the clutch member 61 of the cam 60
are rotated only one-quarter rotation, this
being permitted by compression of the spring
64 by the action of the clutch member 63
so that its teeth may slide over the teeth of
the clutch member 61. In this way the com-
plete one-step shifting of the carriage is ac-
complished after the 90° driving action of
the cam 60 has ended.

During the conclusion of subtractive op-
erations the push rod 47 is similarly carried
along with the arm 24, but its forward end
will slide under the roller 51 of the bell-lever
59 and will not actuate said bell-lever, this
being due to the fact that the link 21 takes
a position during the conclusion of subtrac-
tive operations that is higher than the posi-
tion taken during the conclusion of addition
operations (see Figure 20), thereby permit-
ting the rear end of the push rod to rise as

its forward end is engaged with and slides 109

under roller 51 as stated, the push rod move-
ment being idle. The forward end of the
push rod is inclined sufficiently so that its
engagement with the roller 51 is in the nature
of 8 cam engagement, to cam the forward end
of said push rod below said roller 51 as the
push rod is carried along with the arm 24.
When the division key is restored to nor-
mal position the connecting rod (clutch loca-

-
(1

80

an

95

‘
v

110

tor) 217 will act to disengage clutch member 118

61 from clutch member 63, preventing any
further movement of the carriage by the auto-
matic shifting means (see Fig. 17).

Manual means for stopping automatio divi- 1o

gion operations (Figs. 1} and 15)

-The division key 9201 having been moved to
operating position, is adapted to be returned
at any time to normal position, to permit the

retraction of tooth 209. It is evident that 125

when tooth 209 is retracted, a transitional
machine, rather
than to reverse the operation, since reversing
clutch lever 111 will be left 1n neutral posi-

tion, as moved by releasing stud 145 of arm 130
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24 during the operation of the full-cycle stop
means. Means are provided, however, to be
now described, whereby the machine will con.
finue in operation until the quotient figure be-

" ing computed is correctly registered, aiter the

division key is returned to normal positio:,

The pawl 204 is adapted to yield pivotally
and pass beneath cam 208 of the reversing
clutch lever in the return movement of the
division key. : ' :

The division key is provided with a pin
215 (division stopping pin), a short distance
above the pawl 204 of said key, said pin nor-
mally nndeﬂyﬁng the lower edge 220 of the
pawl 213 and being spaced from said lower
edge sufficiently that in the movement of the
division key from normal to operating posi-
tion pawl 218 may drop-and bring the shoul-

der 215° of its notch 215 into engagement -

with the stud 211 of lever 111, thereby lock-
ing the slidable tooth 209 in its forward posi-
tion, as previously stated. When, however,
the reverzing clutch lever 111 is moving to
adding position, pawl 213 moves downwardly
thevewith, but if the division key 201isin nor-
mal position the pin 219 {division stopping
pin} therecf will engage the lower edge 290 of
the pawl 218 and 1ift said pawl from engage-
ment with the stud 211, whereupon the siid-
able tooth 208 will be at once retracted by its
spring to normal position, out of the path of
the cam projection 218 of the link 21, there-
by assuring the stoppage of the machine as
stated (see Fig. 14), '
During the time that division key 201 was
overatively positioned, pawl 2138 of the re-
versing clutch lever was in position locking
the slidable tooth 209 in forward moved posi-
tion, and the pin 219 was located beneath a
cut-out porticn 221 of the lower edge 220
of pawl 218, If the return movement.of the
division key from operating to normal posi-
tion is accomplished during the time thag
the reversing clutch lever 111 is standing in
its additive position, a cam part 222 of said
lower edge 220 of the pawl 218 is engaged
by pin 219 and the pawl is thereby raised
from its locking position (engaged with stud
211) and slidable tooth 209 is returned to
retracted position by its spring, thereby as
previously explained assuring the stopping
of £he machine at the end of the additive

registration (see Fig. 15A).
5 Au#omaﬁcséo‘pping of division

operations

{(#igs. 14 and 15)

It is desirable to automatically discontinue
the operation of division when the capacity
of the machine has been reached, this oceur-
ring when the carriage has been shifted to its
extreme left-hand position and a quotient
has been registered on the right-hand’ quo-
tient numeral wheel 85. This automatic
stop is the usual means relied upon to con-
clude a calculation of division, rather than

the manual restoration of the division key to
normal. The operator usually positions the
carriage 2 so as to provide for the needed
number of digits in the quotient before start-
ing the calculation, and. then allows-the ma-
chine to run to its remaining capacity. The
automatic stopping is accomplished merely
by the automatic restoration of the division
key to normal position by the final movement

- of the carriage 9, into its extreme left-hand

position. From the previous deseription it
is evident that if the division key is so re-
stored as soon as the carriage 2 malkes its
{inal step, the machine will continue its op-
eration until the final quotient figure, that iz
to say the figure to be calculated in this posi-
tion, will have been correctly registered on
the right-hand quotient numeral wheel,

For the purpose, then, of automatically
stopping the operation of division, a lever
2238 is fulerumed to the framing at 224, the
forward arm 9225 of this lever being adapted
to engage the lower side of a lng 226 of the
division key 201. The forward arm 225 of
iever 223 has another function, which will
be presently stated. The rear arm '227 of
lever 223 is provided with a bent lug 2277,
adapted for engagement with the lower edge
of Tug 2928, located forwardly upon the car-
riage 2, a spring 229 of lever 993 tending to
impel the rear arm 2927 of said lever up-
wardly. ,

The division key being in normal position,
there is clearance space between the lug 226
thereof and the forward arm 925 of lever 223,
but when the division key is in operative posi-
tion this clearance space is closed up. The
carriage 2, being hinged in rear and endwise-
shiftable transversely of the machine, will as
it is shifted toward the left, step by step, by
the means aforesaid, cause the lug 228 located
forwardly upon the carriage to move there-
with in a series of steps which are 2pproxi-

mately semicircular, as will be apparent from

the disclosure of the Reissue Patent No.

13,842, and as the carriage takes its final step

to the left said lug 298 engages the bent lug

227" of the rear arm 927 of lever 223, said

arm being thereby moved downwardly ‘and
the forward arm of said lever being moved
upwardly to engage the under side of the
lug 226 of the division key and restore said
key to normal position, arresting the opera-
tion of the machine (see Fig. 14).
Means for mainiaining the division ey in
normai or in operating position (Figs. 9,
11,18 and 1})

Reference has previously been made to the

aforesaid means, which is shown as a part
of the lever 228

The division key
which cooperates
231 at the forward extremity of arm 295 of

said lever, the spring 229 of said lever acting

is provided with a pin 230

with the double cam face

:7’
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to maintain one or the other of the cam faces
931 thereof against one or the other of the
cam or inclined faces of said pin, so that any
movement of the division key from normal to
operating position or vice versa will cause a
movement of said lever against the tension
of said spring, the latter af?ording a sufficient
resistance to maintain the -division key in
position, as stated. When the carriage 2 is
in any position other than extreme left-hand

position, the aforesaid lever 923 serves only

to maintain the division key in position.

Means for retarding the rebound of the pardss
(Figs. 3 and 81-34)

At the conclusion of a problem the machine
must be brought to rest with the actuating
mechanism located in full-cycle position, and
while the full-cycle stop mechanism previ-
ously described interrupts the forward move-
ment, the rebound of the actuating mecha-
nism, combined with the reaction of spring
28, tends to throw this mechanism out of the
zone of idle movement, which includes said
full-cycle position. In order to prevent this
means are employed which will be explaine
first in connection with the means for con-
cluding an operation initiated by the add or
the subtract key.

Setting lever 128 is provided with cam
edges 131, 132, either of which may depress
s roller 133 mounted upon the rear.end of
releasing lever 134, fulcrumed at 134’ to the
framing. Updn the rear end of the releas-
ing lever is pivotally mounted releasing pawl
136, impelled
lug 139 of said lever. Upon depression of
the add or the subtract key, lug 141 of pawl
136 will be depressed to a pos:tion lower than
Jug 142 of- lever 21, whereupon spring 138
will move said paw! pivotally to bring lug
141 to position beneath lug 142 (see Fig. 23).
Upon release of the key, releasing lever 154
will be moved by its spring to ra:se pawl 136,
whereupon the contact of lug 141 with lug 142
will raise the forward end of lever 31 and
trip stop element 23, to stop the machine at
full-cycle position (see Fig. 25). Means are
provided to prevent lug 141 of pawl 136 from
tripp.ng beneath lug 142 of lever 31 if the
latter is ra‘sed, through the action of a tran-
sitional carry, when the division lever is in
operative posit'on. To this end stop 143 is
fastened to the frame and normally holds
Jug 141 of lever 136 a short distance away
from lug 142 of lever 31 (see Fig.21)."

Arm 24 of the stop mechanism is provided
at its upper end with a laterally yieldable
spring tooth 149, normally abutting against
lug 148 of reless'ng pawl 136. Upon depres-
sion of pawl 136, consequent upon depression
of the add or the subtract key, lug 148 will
move downwardly past tooth 149 and spring
138, moving said pawl, will bring lug 148 be-
neath tooth 149 (see Fig. 23). Upon release

99, the lug

by spring 138 toward stopping
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of the key, pawl 136 will rise and its Iug 148
will raise tooth 149 against the tension of its
spring (see Fig. 25), in which position 1t
will remain until arm 24 is carried forward,
aganst stop 29 in the operation of the stop-
ping means, when tooth 149 will be released
and will resume a position in line with lug
148 (see Fig. 27). In the rebound of the
parts following contact of arm
30 of stop element 25 will pass
below the forward end of lever 31, the latter
being held in raised position by releasin
pawl 136. Tooth 149 will now contact wit)
lug 148 and move the releasing pawl to bring
its lug 141 from beneath lug 142, whereupon
the releasing pawl will be raised by the re-
leasing lever spring to ‘normal position, and
lever 31 will fall and rest upon lug 30 (see
Fig. 28). Stop element 25 has thus been al-
lowed to remain in contact with rock-lever
22, and link 21 moving through dead center
position, the parts will be stopped a second
time, should the rebound thereof be sufficient
(see Fig.:29), following which stop element
95 will be restored to normal restrained po-
sition by contact of lug 30 thereof with the
end of lever 31, as in Fig. 21.

Releasing pawl 186 is brought into actionto
prov.de for a second operation of the stop
means at the conclusion of an automatic di-
visional operation by the following means:

A bar 232 operated by and pivoted. to the
division key lever 201 is provided at its free
end with a pin 233 which, in normal inoper-
ative position of the division key is inter‘fposed
between cam extension 234 of one arm o1 ell-
lever 235 and the forward end of the releas-
ing lever 134. Lever 235 is fulcrumed to the
framing at 236 and the other arm thereof has
pivoted thereto a depending bar 237 having
guide pin and slot connection with the fram-
ing at 238 and at its lower end having a lug

939 underlying bell-lever 52.

1t will be recalled that bell-lever 52 is de-
pressed by push rod 47 at the conclusion o
an additive registration simultaneously with
the movement of arm 24 toward stop 29, and
in this depression said bell-lever will contact
with lug 239 of bar 237 and thereby rock bell-
lever 235 and raise pin 233. When the divi-
sion key is pushed rearwardly to operative
position, the pin 233 carried by bar 232, con-
nected to the division key, will be moved there-
with from active interposed position between
bell-lever 235 and the releasing lever, so that
operation of lever 235 as stated will be idle
(see Fig. 31). When, however, the division
key is in normal inoperative position, the pin
233, being in active inter

tween bell-lever 935 and the releasing lever,

the movement of bell-lever 52 will be trans-

mitted to releasing lever 134, depressing’ re-
leasing pawl 136 so that the lug 141 thereof
will engage beneath lug 142 of the lever 3L.
As the arm 24 moves away from stop 29 in the

24 with stop

hosed position be-
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rebound of the parts, bell-lever 52 will be re-
tracted by spring
239 of bar 287 and permitting releasing pawl
136 to rise, under the influence of the releasing
lever springs (to be described) and lift the
forward end of lever 81 from the path of lug
30 of element 25, the action of the parts be.
ing the same as that described as ollowing
%e.vrega)ase of the add or subtract key (see

1g. 33). '

Referring to the action of the releasing
lever springs, it has been set forth in Patent
No. 1,566,650, that the tension spring 135 is
made inade(fluate to provide for certainty of
operation of releasing-lever 184 to raise the
forward end of lever 31, and that spring 167
has been provided to reinforce the action of
spring 135 at the proper time; This spring

- 167 is attached to releasing lever 134, and at

the other end to a sub-lever 165 (see Fig. 23).
Lever 158 pivoted to the framing, and hav-
ing its upper arm spring impelled toward the
front of the machine, is provided with a lug
163 which is intended to climb cam-edge 165
formed on sub-lever 165, and draw the sub-
lever downward, thereby placing spring 167
under tension, to reinforce spring 155. A
tug 158’ provided on lever 158 will be engaged
by the lower end of bell-lever 235 whenever
the latter is operated (see Fig. 83), whereby
said lever will be operated and spring 167
tensioned whenever the machine is to be
brought to rest by the action of releasing-
lever 134 at the termination of a division cal-
culation.

In addition to thig second positive stop,
movement of the actuating mechanism when
released from the motor drive is retarded b
the train ©of mechanism consisting of beli-
lever 52, link 54, spring 57, carriage-shifting
lever 55, cam 60 and spring 60’, of which
the conclusion of g
problqm of division, this retardation aiding
materlal.ly in preventing the mechanism tfrom
g‘ebqundm.g out of idle position. This action
1s due mainly to the elongation of spring 57,
which is caused first by the movement of lever
52 as a whole or bodily away from the car-
riage-shifting lever, and further by operation
of these levers upon their fulcrums, the spring
57 acting also to restore the parts to normal
position.

Secondary means are provided for with-
holding the mechanism within the limits of
the idle zone, consisting of cam 153 upon
carry shaft 154 and acted upon by lever 155,
spring 156 and roller 157, see Fig. 34, all as
described in the before-mentioned patent of
George C. Chase, No. 1,566,650, for operating
means for calculators, said parts not only
checking the second rebound but also retard-
ing the first rebound, and thus diminishing
the force of the second rebound.

57, thereby releasing lug .

9

Registration of the quotient

In “tear down” division the net number
of times that the amount set up on the key-
board is subtracted from the amount regis-
tered upon the numeral wheels 13 corresponds
to the number of rotations of the actuating
mechanism of the machine, and mechanism is

‘provided to count the number of such rota-

tions made during the time that the carriage
2 1s in each ordinal position, and to register
the same as a quotient. In “built up” divi-
slon the net number of times the keyboard
value is added into the numeral wheels
should be registered as a quotient. -

A,nz quotient mechanism of reversible type
may be employed for this purpose, as for
instance those disclosed in Patents 1,468,992
and 1,504,741, to George C. Chase, or that
illustrated herein, which is of well known
form, substantially equivalent to the dis-
closures of the Baldwin Reissue Patent No.
13,841.

According to the present disclostre the
counting wheels 85 are supported upon -a
shaft 84, mounted in carriage 2, each wheel
being marked upon its periphery with the

70
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80

85
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digits from zero to nine and from nine to -

one in a double reverse series, intended to
register respectively the quotient in division
and the multiplier in multiplication. The
wheels 85 are operated individually, one step
in forward or regerse direction, according to
the direction of rotation of carry shaft 154,
by means of a pawl 86, driven by a cam 88
upon said’ shaft and working within a slot
of said pawl. The pawl is guided by pin
and slot means 90 so that the operating end
thereof will be moved in a rectangular path,
to engage and move the gear 89 of a wheel
85 one step for each rotation of shaft 154.
Movement of the carriage 2 one step to the
right or left will bring an adjacent wheel 85
into position to be operated by pawl 86, the

movement of the carriage in the latter direc- -

tion providing for the registration of the ne
fower figure of the quotient.

The quotient mechanism above deseribed
and shown in the accompanying drawings,
has been referred to because of its simplicity.
The specific mechanism forms no part of the
present invention, and the beforementioned

‘quotient registering mechanism of Patent

95

100

105

115

#1,504,741, as extensively commercialized in -

machines constructed in accordance with this
disclosure, may be used. The quotient
registering mechanism' of said patent pro-

~vides for 10’s carry mechanism between the

quotient wheels, and facilitates the use of the
well known “short cut” methods of opera-
tion in “built up” division, whereby the num-
ber of cycles of
combination of subtractive and additive
registrations, to effect a final net additive

registration corresponding to the quotient, :

operation are reduced by

129
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Sequence of operative movements (full auto-
" matic division)

Reversing clutch lever 111 is moved into
subtract position to'start the machine by
pawl 204 of the division key engaging cam
projection 208 of said lever in the movement

‘of said key from normal to operative posi-

tion. Simultaneously with the movement of
lever 111 to subtracting position, the edge
912 of the division key engages stud 211 of
slidable tooth 209 and moves said tooth out-
wardly, whereupon pawl 213 falls in behind
said stud and locks tooth 209 in forward
moved position. The numeral wheels 13 are
now rotated in a subtractive direction until
a transitional carry occurs, and the number
of rotations of the actuating means is regis-
tered upon a quotient wheel 85.

In the action of the full-cycle stop means
consequent upon the transitional carry, pin
145 of arm 24 engages cam edge 147 of lever

111 and returns said lever to normal position,

and in the further action of the full-cycle
stop means cam projection 216 of the link 21
engages tooth 209, in the downward sweep of

~ 216, and moves lever 111 into add position.
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The numeral wheels 13 are now rotated in
an additive direction, and a second transi-
tional carry will follow the first rotation of
the actuating means, the reverse registration
upon the wheel 85 correcting the quotient
figure.

In the succeeding action of the full-cycle
stop means pin 145 of arm 24 engages cam
edge 147 of lever 111 and returns said lever to
normal position, and in’ the further action
of the full-cycle stop means cam projection
916 of arm 21 engages tooth 209, in the up-
ward sweep of 216, and moves lever 111 to
subtract position. Simultaneously with the
return of lever 111 to normal position, push
rod 47 is carried forwardly with arm 24,
being held in operative position by pin 50

< of link 21, and, through the train of mecha-

nism previously described, shifts. carriage 2

“one step to the left, the operation now proceed-

ing as before in the calculation of the second
figure of the quotient.

Restoration of division key 201 to normal
position, either by hand or by the action of
Tug 228 of the carriage 2, will permit the re-
traction of teoth 209 as the clutch is next
brought into additive engagement, so that the
succeeding operation of the full-cycle stop-
ping means will leave the reversing clutch
lever 111 as moved thereby to neutral posi-
tion, and the machine will be brought to
rest. '

T claim:

1. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor, clutch
means operable to effect transmission of
movement from said driving means to said

1,888,181

actuating means, means for arresting the ac-
tuating means upon release of the clutch, op-
erable to prevent further movement of said
actuating means in the original direction
only, means operable to modify the action of
said arresting means
movement of the released actuating meanstgin
either direction, and means for automatically

‘releasing the arresting means.

9. In a calculating' machine,
wheels, reversible actuating means therefor,
driving means for said actuating means in-
cluding a motor, means controlled by the
numeral wheels for retarding and thereafter
arresting the forward movement of the actu-

numeral

70

to prevent effective

8

ating means and for reversing the operation

thereof, and means for modifying the action

of the arresting means to retard and there-

after to bring the actuating means to rest.
3. In a caleculating machine, numeral

‘wheels, reversible actuating means therefor,

driving means for said actuating means in-
cluding a motor, and means for arresting the
actuating means, operable to prevent move-
ment thereof in one direction only in revers-
ing the actuating means, and to prevent ef-

85

fective movement in either direction in bring- .

ing the actuating means to rest in full-cycle
position. : _ : -

4 TIn a calculating machine, numeral
wheels, reversible actnating means therefor,
driving means for the actnating means in-
cluding a motor, means for arresting the ac-
tuating means in either of two angular posi-
tions, operable to prevent further movement
of said actnating means in the original di-
rection only, and means operable to modify
the action of said arresting means to arrest
the actuating means successively in the one
and in the other angular position and thus
prevent effective movement of the actuating
means in either direction. o

5. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means for the actuating means n-
cluding a motor, means for arresting the ac-
tuating means in either of two angular posi-
tions, operable to prevent further movement
of said actuating means in the original di-
rection only, and means operable to modify
the action of said arresting means to arrest the
actuating means successively in the one and
in the other angular position and thus pre-
vent effective movement of the actuating
means in either direction, said arresting
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means including a device operable to retard .

the actuating means previous to the arrest-
ing action and finally to bring the actuating
means to rest in a normal position interme-
diate such arrested position.

6. In a calculating machine, numeral
wheels, reversible rotary actuating means
therefor, motor driving means for said actu-
ating means, means controlled by said nu-
meral wheels for stopping said actuating
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means in full-cycle position, and an opera-
tion member settable to modify the action of
said stopping means to reverse the direction
of rotation of said actuating means and man-
ually retractible at any time (o permit the
stopping action thereof.

(2 caleulating machine, numeral
wheels, reversible rotary actuating means
therefor, motor drivin g means for said actu-
ating means, méans controlled by said nu-
meral wheels for stopping said actuating
means in fuil-cyele position, and an operation
member settahle to modify the action of said
stopping means to reverse the direction of
rotation of gsaid actuating means and auto-
matically retractible at the end of a prede-
termined number of cyeles of operation to
permit the stopping action thereot,

8. In a calculating machine, numera]
wheels, means for rotating said wheels in-
cluding
for automatically dividing an amount regis-
tered upon said wheels by an amount set up
by said selecting mechanism upon operation
by said motor, including means manually
adjustable to a uniform position at ary stage
of .an operation and adapted thereupon to
stop the operation at the completion of any
Initiated quotient figure registration.

9 In =2 calculating machine, numeral
wheels, means for rotating: said wheels in-
cluding a motor, selecting mechanism, means
for automatically dividing an amouns regis-
tered upon said wheels by an amount set up
by said selecting mechanism upon operation
by said motor, ineluding & device manually
settable to initiate the operation and manu-
ally retractibie ot any stags of an operation
and adspted ¢ reupon o stop the same at
the next cor on ¢f & quotient figure reg-
istration,

10. In g calenlating machine, numeral
wheels, means for rolating said wheels in-
cluding g mmtor selecting mechznism, means

: 7 dividing an amount regis-
tered upon said wheels by an amount sef up
by said selecting mechanism upon operation
by said motor, mcluding a device manually
adjustable 2t any stage of an operation and
adapted thereupon to step the operation at
the completion of any initiated quotient fig-
ure registration, and means for adjusting
said device automatically when the machine
has reached the limit of its capaeity,

i1. In 2 calculating machine, numeral
wheels, reversible actuating means therefor,
means for driving said actuating means in
either direction including a motor, and means
for reversing the drive of said actuating
means, including means for arresting the for-
ward movement of said actuating means, the
parts being adapted to cause the rebound of
the actuating means following such arrest
to merge with the reversely driven movement
thereof.

a motor, selecting mechanism, means

11

12. In a calculating machine, numegral
wheels, reversible actuating means therefor,

means for driving said actuating means in-

either direction including a motor, means for
arresting the forward movement of said ac-
tuating meansy and means for reversing the
drive of said actuating means, operable by the
rebound of said actuating means following
such arrest,

13. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means for the actuating means in-
cluding a motor, means reversible to deter-
nine the direction of movement transmitted
from said driving means to said actuating
means, and means adapted to arrest the actu.
ating means in either of two angular posi-
tions, according to the direction of movement
and to reverse
means by movement of said actuating means
from the one or the o’her arrested position.

14. In a calculating machine, numeral
wheels, reversible actuating means therefor,
means for rotating said actuating means in
either direction including & motor and a re-
versible cluteh, and means adapted to arrest
the actuating means in either of two angular
positions, according to the direction of rota-
tion and to reverse said clutch by movement
of said actuating means from the one or the
other arrested position.

15. In a calculating machine, numeral
wheels, reversible actuating means therefor,
means for rotating said actuating means in
either direction including a motor and & re-
versible eclutch, means for releasing the
clutch, and means for arresting the forward

-movement of said actuating means upon re-

lease of the cluteh and for reeffecting the
clutch, adapted to arrest the actuating means
in e¢ither of two anguiar positions, accord-
ing to the direction of rotation, and to re-
verse said clutch by movement of said actu-
ating means from the oné or the other arrest-
ed position.

16. In a calculating machine, numeral
wheels, reversibie actuating means for said
wheels comprising rotary elements, driv-
ing means for said actuating means in-
cluding a motor, and means including an os-
cillatory member, driven by one of said ro-
tary elements, for arresting the forward
movement ¢of the actuating means and there-
alter reversing the direction of rotation of
said means,

17. In a calculating machine; numeral
wheels, reversible actuating means for said
wheels comprising rotary elements, driving
means for the actuating means including a
motor, means reversible to determine the di-

rection of movement transmitted from said’

said direction determining.
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driving means to said actuating means, and

means including an oscillatory member, driv-
en by one of said rotary elements, adapted to
arrest the actuating means in either of two
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angular positions, according to the direction
of rotation, and to reverse said direction de-
termining means by movement of said actu-
ating means from the one or the other arrest-
ed position.

'18.In a calculating machine, nmneral
wheels, reversible actuating means therefor
comprising rotary elements, driving means
for said actuating means including a motor,
means reversibic to determine the direction
of movement transmitted from said driving
means to said actuating means, and means
including an oscillatory member and a rod
connecting said member with one of said
rotary elements, adapted to arrest the ac-
tuating means in either of two angular posi-
tions, with the connecting rod beyond dead-
center position, and to reverse said direction
determining means by contact therewith of
the connecting rod in the movement of said

‘rod in either direction to dead-center posi-

tion. :

19. ITn a calculating machine, numeral
wheels, reversible actuating means therefor
comprising rotary. elements, driving means

" for said actuating means including a motor

3o

40
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and reversible clutch means including a piv-
oted clutch-operating member settable to de-
termine the direction of movement trans-
mitted from the driving means to the actu-
ating means, and means including an oscil-
latory member and a rod connecting said

‘member with one of said rotary elements,

adapted to arrest the actuating means in
cither of two angular positions, with the con-
necting rod beyond dead-center position, and
to reverse said pivoted member by contact
therewith of the connecting rod in the move-
ment of said rod in either direction to dead-
center position.

20. Operating mechanism for the numeral
wheel actuating means of calculating ma-
chines, comprising driving means including
a motor, clutch means operable te effect;
transmission of movement from said driving
means to said actuating means, means for
automatically releasing the clutch. and
means operable by the momentum of the re-
leased actuating means to reeffect the clutch.

21. Operating mechanism for the nu-
meral wheel actuating means of calculating
machines, comprising driving means nclad-
ing a motor, clutch:means operable to effect
transmission of movement from said driving
means to said actuating means, means for
automatically releasing the clutch, means for

arresting the forward movement of said ac- -

tuating means, and means operable by the

rebound of the actuating means following

such arrest to. reeffect the clutch. -
99. Operating mechanism for the numeral

wheel actuating means of calculating ma-

chines, comprising driving means including
a motor, clutch means operable to effect trans-
mission of movement from said driving

“actuating means

.ing means including a motor,
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means to said actuating means, means for
automatically releasing the clutch, means for
arresting the forward movement of said ac-
tuating means, means operable by the re-
bound of the actuating means following such
arrest to restore the arresting means to in-
active position, and means operable by said
rebound to reeffect the clutch.

93. In a calculating machine, numeral
wheels, reversible actuating means therefor
comprising rotary elements, driving means

including a motor, clutch means o erable to
¢ffect transmission of movement from said
driving means to said aciuafing means, an

means for effecting said clutch and auto-
matically performing a mathematical oper-
ation embracing a plurality of partial oper-
ations, including means provided with an
oscillatory member driven by one of said
yotary eloments, for automatically effecting
and releasing said cluteh to initiate and de-
termine the extent of each partial opera-
tion. _

04, Tr. a calculating machine, reversible
numeral wheels, means for rotating said
wheels in either direction including digit
selecting actuator elements, 2 motor, Oppo-
sitely retating differential gear elements and
a clutch member engageable with either of
ca.d e'ements, and means including devices
for arresting forward movement of the ac-
tuator elements and members operable by
the rebound of said actuator elements fol-
lowing such arrest for shifting said clutch
member out of engagement with one gear
element and into engagement with the other
gear element, to reverse the direction of rota-
tion of said wheels.

95. Tn a calculating machine, a transverse-
ly shiftable carriage, numerai wheels mount-
ed thereon, actuating means for said wheels
and means including a quick stroke lever de-
vice operable by said actuating means and
a spring energized by said lever and adapted
thereupon to shift the carriage transverselv.

96. In a calculating machine, a transverse-
ly shiftable carriage, numeral wheels mount-
ed thereon, actuating means for said wheels,
driving means including a motor, clutch
means operable to transmit movement from
said driving means to said actuating means,
control means comprising automatic clutch
releasing elements and a member settable to
active position and actuated by the released
to reeffect the clutch and to
shift the carriage. -

o7. In a calculating machine having a
transversely shiftable carriage, numeral
wheels mounted thereon, actuating means for
said wheels, driving means for said actuat-
clutch means
operable to transmit movement from said
motor to said actuating means, and means
for releasing said clutch, means for shifting
the carriage transversely, including trans-
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mission members driven by said actuating
means, and means for operating the releas-

ing means before the completion of a shift-
ing operution, whereby the inertia of the
carriage will function as a momentum check
for the released actuating means..

28. Tn a calculating machine, a transverse-
ly shiftable carriage, numeral wheels mount.-
ed thereon, actuating means for said wheels
comprising rotary elements, driving means

for said actuating means including a motor, .

cluteh means operable to transmit movement
from said motor to said actuating means,
means for releasing said cluteh, means in-
cluding an. oscillatory member, driven by

one of said rotary elements, for shifling said’

carriage transversely, and a spring holding
said member tensioned in normal position
and acting as a momentum check for the re-
leased actuating means.

29. In a calculating machine, a transverse-
shiftable carriage, numeral wheels mount-

comprising rotary elements, and means in-

cluding an oscillatory member, driven by one.

of said rotary elements, a quick stroke lever
device operable by said member, and a spring
energized by said device and adapted there.
upon to shift said carriage transversely, .

30. In a calculating machine, a transverse-
Iy shiftable carriage, numeral wheels mount-
ed thereon, reversible actuating means for
said wheels, means including a lever opera-
ble to stop the actuating means in either of
two angular positions, and means cooperat-
Ing with said lever in the movement of the
actuating means to one stopping position
only, to shift the carriage transversely.

2l. In a calculating machine having a
transversely shiftable carriage, numeral
wheels mounted thereon, actuating means for
said wheels, driving means for said actuat.
Ing meang including a motor, clutch means
operable o transmit movement from said

5 motor to said actuating means, and means

Yor releasing said clutch; carriage shifting
means including power transmission ele.
ments adapted for operation by the momen-
tum of the released actuating means..

32. In a calculating machine having a
iransversely shiftable carriage, numeral
wheels mounted thereon, actuating means for
said wheels, driving means for said actuat.
ing means including a motor, clutch means
operable to transmit movement from said
motor to said actuating means, and means for
releasing said clutch; carriage shifting means
operable first directly by said. motor and
after the release of the clutch by the momen-
tum of the released actuating means.

33. In a calculating machine" having a
transversely shiftable carriage, numeral
wheels mounted thereon, actuating means for
said wheels, driving means for said actuat.

ing means including a'motor, clutch means-

13

operable to transmit movement from said
motor to said actuating means, and means for
releasing said clutch ; carriage shifting means
operable first directly by said motor, after
the release of the clutch by the momentum

70

of the released actuating means, and finally -

by the momentum of the carriage alone.

34. In a motor driven caleulating machine,
having means for registering repeated cycles
of positive or negative operation; stopping
and reversing means, including a normally
inactive control member, means for intermit-
tently imparting a uniform movement to said
member, means for utilizing said movement
to stop the machine, and alternative means
for utilizing said movement to reverse the
operation to the opposite sign. -

33. In a motor driven calculating machine
having reversible numeral wheels, selecting
mechanism, and means for shifting said
wheels and selecting mechanism relatively to
each other; stopping and reversing means, in-
cluding a normally inactive eontrol member,
means for intermittently imparting a uni-
form movement to said member, means for
utilizing said movement to stop the machine,
and alternative means for utilizing said move-
ment to reverse the numeral wheels and to ef-
fect the shifting movement between said
wheels and selecting mechanism. .

36. Ina motor driving calculating machine
having reversible numeral wheels, selectin
mechanism, and means for shifting sai
wheels and selecting mechanism relatively to
each other, stopping and reversing means, in-
cluding a normally inactive control member,
means for intermittently imparting a uni-
form movement to said member, means for

utilizing said movement to stop the machine, .

and alternative means selectively operable to
utilize said movement to reverse the numeral
wheels and/or to shift said wheels and the
selecting mechanism relatively to each other.

37. In a calculating machine having a
transversely shiftable carriage, numeral
wheels thereon and actuators for said wheels;
control means comprising devices for stop-
ping the actuators and devices for shifting
the carriage and including a member adapt-
ed by a uniform movement to effect the sto
and a member operable to transmit said uni-
form movement as selective movement to de-
termine the position of the carriage.

38. In a calculating machine having a
transversely shiftable carriage, numeral
wheels thereon, actuators for said wheels, a
motor, and a clutch between said motor and
said actuators; control means comprising de-
vices for releasing the clutch and devices for
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shifting the carriage and including s mem- 128

ber adapted by a uniform movement to ef-
fect the release and a member operable to
transmit said uniform movement as selective
movement to determine the position of the
carriage.
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39. In a calculating machine having a
transversely shiftable carriage, reversible
numeral wheels thereon, motor driven differ-
ential actuators, and devices settable to de-
termine positive or negative registration;
control means comprising devices for restor-
ing the direction determining devices to neu-
tral and for shifting the carriage and includ-
ing a member adapted by a uniform move-
ment to effect the restoration and a member
operable to transmit said uniform movement
as selective movement to determine the pos:-
tion of the carriage.

40. In a calculating machine having a
transversely shiftable carriage, numeral
wheels thereon; means for rotating said

_ wheels including a motor, carriage shifting
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means, and selecting mechanism; means for
automatically dividing an amount registered
upon said wheels by an amount set up by
said selecting mechanism upon operation by
said motor, including registering and car-
riage shift control devices, and a device
manually adjustable at any stage of an op-
eration and adapted thereupon to disable the
carriage shifting means and thereafter to
stop said operation, upon the next completion
of a quotient figure registration.

41. Tn a . calculating machine having a
transversely shiftable carriage, reversible
numeral wheels thereon, actuators for said
wheels including reversible members, driv-
ing means for said actuators including a one-
way motor, a clutch between said motor and
said actuators, and selecting mechanism;
means for dividing an amount registered
upon said wheels by an amount set up by said

selecting mechanism, including actuator re-.

versing and carriage shifting devices oper-
able by said reversible members, means for
setting said devices to active position gnd for
engaging the clutch, and means operable by
a numeral wheel to control the action of said
devices.

42. In a calculating machine, reversible
numeral wheels, actuators therefor having &
reversible cycle of cperation comprising a
plus tens carry phase, and ordinal registra-
tion phase and a minus tens carry phase, and
means for driving the actuators; means for
automatically reversing the direction of
movement of said actuators to reverse the
order of succession of the cycle phases, in-
cluding members operable after the comple-
tion of a cycle in either direction to effect the
reversal.

43. In a calculating machine, reversible
numeral wheels, actuators therefor having a
reversible cycle of operation comprising a
plus tens carry phase, an ordinal registra-
tion phase, a minus tens.carry phase and a
single full-cycle point, and means for driv-
ing the actuators; means for automatically
reversing the direction of movement of said
actuators in either direction tu reverse the
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order of succession of the cyclic phases, in-
cluding members having an extra-cyclic op-
eration and adapted to effect a resumption of
the cyclic operation of the actuators from the
full cycle point.

44.'Tn a calculating machine, reversible
numeral wheels, actuators therefor having a
reversible cycle of operation comprising 1
plus tens carry phase, an ordinal registra-
tion phase and a minus tens carry phase, and
means for driving the actuators; means for
automatically rewversing the
movement of said actuators in either direc-
tion to reverse the order of succession of the
cyclic phases, including- members operable
during an extra-cyclic movement of the
actuators to effect the reversal.’ :

45. In a calculating machine having a
transversely shiftable carriage reversible
numera) wheels thereon, reversible actuators
for said wheels and means for automatically
reversing said actuators; carriage shifting
means including a control device cooperat-

ing

ment thereof to reverse the actuators from

positive to negative operation and idle under
all other conditions of the machine, and
means for setting said carriage shifting
means idly into position to respond to its
said control device.

46. In a calculating machine having a
transversely shiftable carriage, reversible
numeral wheels thereon, actuators for said
wheels having a reversible cycle of operation
comprising a plus tens carry phase, an ordinal
registration phase and a minus tens carry
phase, and means for driving the acluators:
means for automatically reversing the direc-
tion of movement of said actuators to reverse
the order of succession of the cyclic phases,
said reversing means providing for a zone of
idle actuator movement, upon reversal, in-
cluding the idle carry phase of the reversed

.direction of:
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o with said reversing means in the move- -
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eycle, and means operable to shift the car-

riage automatically during movement of the
actuators through said idle zone.
Tn testimony whereof I affix mny signature.

GEORGE C. CHASE.
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