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To all whom it may concern:

Be it known that I, Joun BrIckEN, a sub-
ject of the Emperor of Russia, residing at
Chicago, in the county of Cook and State
of Illinois, have invented a cerfain new
and useful Improvement in Calculating-
Machines, of which the following-is a speci-
fication. : '

My invention relates to calculating ma-
chines and the general object of the inven-
tion is to provide a machine of this charac-
ter composed of parts which are few in num-
ber, simply constructed and reliable in op-

eration.

Another object is to provide a machine
having only twenty keys or less, capable of
addition, subtraction, multiplication and di-
vision.

Another object of my invention is to pro-
vide certain advantageous devices which con-
tribute to the general operation of the ma-
chine. These will specifically appear in the
following detailed description and claims.

1 will first describe the machine more par-
ticularly with reference to its ability to mul-
tiply, after which its functions for the other
processes will readily become apparent.

It is true of course that two figures are
sufficient to express the product of any two
digits. Where the product of two digits
requires two figures to express it the product
contains a figure in the units place and a
figure in the tens place. In harmony with
this law of arithmetic I provide in my ma-
chine two kinds of figure keys, to wit, a set
of units keys and a set of tens keys and a
key must be operated both in the tens and
in the units set for every figure in the multi-
plicanid. The keys are mounted in a shi ft-
able key board capable of occupying any
one of nine positions, depending upon the
digit used as a multiplier.

1 accomplish my objects by the mechanism
illustrated’ in the accompanying drawings,
in which:

Figure 1 is a plan view of the machine.
Fig. 2 is a side elevation of the machine with
the casing removed. Fig. 3 is a plan view
taken on the line 3—38 Fig. 2. Fig. 8 is a
detail of the snap catch for holding the key
board in the position to which it may be set.
Fig. 4 is a sectional elevation taken on the
line 4—4 Fig. 2 showing the contrelling
cylinder and computing wheels thereon.

{ Fig. 5 is a detail in perspective showing the
resetting mechanism for the denomination
carriage. Fig. 6 is a side view of the de-
nomination carriage and adjacent parts.
Fig. 7 is a front view of the same looking
toward the right in Fig. 6. Fig. 8 1s a per-
spective. view of the tracker %ar. Fig. 9
is a perspective view of a carrying wheel.
Fig. 10 is a perspective view of a carrying
dog. Fig. 11 is a perspective view of a stop
dog, employed in. the computing wheels.
Fig. 12 is a perspective view of the control-
ling cylinder upon which the computing
wheels rotate. Kigs. 13 and 14 are perspec-
tive views of the denomination carriage
which actuates the computing wheels. Fig.15
shows the mathematical table illustrating the
principle upon which my machine operates.
Fig. 16 isa perspective view of the key-board.
Fig: 17 is a perspective view of the yoke bar
which carries the denomination carriage.
Fig. 18 is a detail view chiefly in longitudi-
nal section through the controlling cylinder
showing = convenient form of mountings
therefor. Fig. 19 is a diagram indicating
the method or principle upon which the dif-
ferential members are formed. Figs. 20 to
37 inclusive are side views of the individual
differential bars.

Similar characters refer to similar parts
throughout the several views.

Proceeding now to a detailed description
of the form and particular construction of
machine selected to illustrate the: principle
of my invention, the stationary main irame
1 serves to support and inclose the operating
parts. A key-board 2, best shown 1n Figs.
% and 16, is adapted to shift forward and
packward or longitudinally in the main
frame, having for this purpose flanges 3, 3
which engage the edges of a plate 4 secured
to the side walls of said main frame. The
key-board is held in any position by means
of spring dogs 5 secured to the stationary
frame and having teeth adapted to slip into
the notches 6 on said key-board. Preferably
the teeth and notches are beveled so that
when the key-board is pushed with moderate
force by the operator 1t will force the dogs
outward and move to the desired position,
whereupon the dofgs will again take hold.

The position of the key-board, longitudi-
nally in the frame or casing, depends upon
the multiplying factor, for example, in mul-
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tiplying a numper by seven the key-board
must occupy a position corresponding to*7”
and in multiplying by four the key-board
must be moved to a position corresponding
to “4”. To indicate the proper position 1
provide a factor indicator which in the pres-
ent form of machine consists of a series of
indicating figures 2* marked on the carriage
2, in position to be visible through the sight
aperture 1* in the frame or casing, see Fig, 1.

The key stems 9 and 10 belonging respec-
tively to the tens keys 7 and units keys 8 pass
through apertures in the top and bottom of
the key-board and are thus supported so as
to be movable in a vertical direction. The
keys are held in raised position by means of
springs 1¢, as shown in Fig. 2. The key
stems pas; through slots 12 in the top of the
main frame, said slots being arranged longi-
tudinally to permit the movement of the
keys and key-board. 'Beneath the keys are
the differential bars 13 which are rigidly se-
cured to the rock shaft 14 and have indi-
vidual forms, as illustrated in Figs. 20 to 36
inclusive. The form of each bar is deter-
mined from the table skown in Fig. 15.

The rock shaft 14 has rigidly secured
thereto two toothed segments or racks 15

and is influenced by a spring 16 or other.

mechanism to remain in raised position.
The teeth on said segments are adapted to
engage the pinions 17 which are rigidly se-
cured to the yoke bar 18. The arrangement
is such that when a key is depressed, the seg-
ments will be depressed and will cause the
yoke bar to rotate different amounts, de-
pending upon the key struck. When the key
1s released the spring 16 will cause the yoke
bar to be returned to normal position shown
in Fig. 2. .

The yoke bar (shown separately in Fig.
17) supports a denomination carriage (shown
separately in Figs. 13 and 14) which serve
to transmit rotary motion from the yoke bar
to the computing wheels 20, mounted upon
the controlling cylinder 21. Said cylinder is
intended to be rotated only for resetting the
computing wheels to zero, or to correct the
units wheel to show the proper result in sub-
traction or division, and the preferred man-
ner of mounting it 1s shown in detail in Fig.
18. A handle 22 is mounted on a crank arm
23 which has at its inner end a cylindrical
portion 24 journaled in the frame work 1.
Inside of said cylindrical portion 24 is a
cylindrical portion 25 whereon the yoke bar
18 is loosely mounted so as to be independ-
ently rotatable. Inside of the portion 25 is
a portion 26 which is threaded or otherwise
rigidly secured tothe ends of said controlling
cylinder. A plate 27 is secured to each en§
~f the controlling cylinder for holding the
computing wheels thereon. The crank 93 of
the resetting handle 92 is flexible to 2 certain
extent to permit the button 28 therecon o

spring into the pockets 29 and 30 provided
for it 1n the side of the framework (see Figs.
2,3 and 18). As a result of this construction
when the button is in one of said pockets the
crank 23 and cylinder 21 will be prevented
from rotating, but said cylinder may be ro-
tated by withdrawing the button from its
pocket and then turning said crank. The
computing wheels 20, one of which is shown
In perspective in Fig. 9, are independently
rotatable on said cylinder 21, and in the
present instance constitute figure wheels also,
being provided on their peripheries with fig-
ures running from 0 to 9. Said wheels are
each provided with a carrying dog 81 which
1s radially movable and is provided with a
lateral extension 32, as clearly shown in
Figs. 9 and 10. Said wheels are each pro-
vided vith ten ratchet teeth 33 adapted to

“be engaged by the extension 82 of the CarTy-

ing dog on the computing wheel of next
lower order. The construction is such that
when a carrying dog is in projected position,
farthest from the center of the computing
wheel, the extension thereon will clear the
teeth 33 of the computing wheel of higher
order, but when the dog is in retracted posi-
tion, nearest the center of the computing
wheel, said extension 32 will engage the
teeth on said higher computing wheel. These
carrying dogs are urged to retracted position
by means of a wire spring 34 lying within
an annular groove 20* in the body of the
computing wheel as shown in Fig.'9. This
spring passes through an aperture 35 in the
center of the dog and presses it radially in-
ward toward the center of the wheel.

"The position of the carrying dogs is con-
trolled by the exterior surface of the con-
trolling cylinder 21, said cylinder being pro-
vided with a longitudinal recess 37 into
which said dogs may descend when they have
rotated to a position in register therewith.
At all other points on the surface of said cyl-
inder the dogs will be held in projected po-
sition.  On one side said recess is beveled as
at 38 and on the other side is flanked by a
radial wall 39 as best shown in Fig. 12.
Furthermore, the inner end of the dog s cut
off square as best shown in Fig. 10. As a
result, when moved toward the beveled side
38 the dog will be projected and its extension
32 will thus clear the teeth 33 on the adja-
cent computing wheel. By rotating the con-
trolling cylinder in the direction indicated
by the arrow in Fig. 12, the dog will first
be caused to drop into slot 87, after which
the continued rotation of said cylinder by
the handle 22 will cause the wall 39 to en-
gage it to reset the computing wheel to zero.

in order to prevent the computing
wheels from rotating accidentally and fo
hold them accumte%y in alinement, one
or more spring stop dogs 40 are mounted
in the computing wheels so as to be ra-
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lially mavable therein, and are provided
v;ith wedge shaped or round inner ends
(Fig. 1), adapted to enter the longitudi-

nal grooves 41 in the -controlling cylin-

der. There are nine of these grooves 41
located one tenth of a circumference apart
and these, together with the groove 37 are
so placed that they will arrest the computing
wheels with their figures at the proper read-
ing line. The stop dogs 40 have. apertures
49 (see Fig. 11) adapted to receive the wire
spring 33 n a similar manner to the dogs 30.

The grooves 41 are V shaped or beveled

in such manner as to receive the inner ends

5 of the stop dogs 40 but prevent the entrance

of the carrying dogs-81. As a result, the
carrying dogs will drop at only one point on
the “cylinder, to wit, the carrying point,
whereas the stop dogs will tend to arrest the
computing wheels at -each of the digital
points. The recess 37 will have no effect
upon the stop dogs, for the latter will be
traveling ‘in a direction indicated by the
arrow in Fig. 12. As a result of the above
described construction the computing wheels
may be rotated independently and the carry-
ing dogs will clear the carrying teeth thereof
except at the earrying point where the dog
springs inward and becomes operative upon
the computing wheel of next higher order.

The computing wheels are adapted to be
rotated by the pawl 45 pivotally supported
from the arms 46 extending from the frame
47 of the denomination carriage as best
shown in Figs. 2, 6, 7 and 14. TIn the form
here selected for illustration the denomina-
tion carriage consists of a U shaped frame
adapted to travel along the yoke bar 18 past
the computing wheels 20. The pawl 45 is
normally pressed toward the computing
wheels by a spring 48 so that said pawl will
engage the carrying teeth 33 when the yoke
bar is rotated in the forward direction but
will slip over them when the yoke bar is
returned to normal position.

In multiplying, the travel of the denomi-
nation carriage from columns of lower to
columns of higher order is automatic, being
caused by the tracker bar 50 shown sepa-
rately in Fig. 8. Said tracker bar is rigidly
secured to the sides of the main frame pref-
erably by means of the end frames 50° (see
Figs. 6, 7 and 8) and has oblique slots 51
which are arranged parallel to each other

5 and adapted to receive the roller 52 carried

at the end of the tracker arm 53. Said arm
is pivoted to the denomination carriage at
the point 54 so as to swing laterally, and is
urged
of the spring 55, which is limited in such
movement by the arm striking against one
of the parts of the denomination carriage.
It will be seen that when the yoke bar is de-
pressed the roller 52 will enter the slot be-
neath it and will be cansed to move toward

to the left (Figs. 7 and 13) by means-

the right (Fig. 7). This will cause the com-
pression of spring 48 because the carriage is
held by a dog 58 engaging the ratchet teeth
59 of the yoke bar 18 (see Figs. 5,7 and 17).
Said dog s pivotally secured to the carriage
and is spring pressed to hold its lower end in
engagement with said yoke bar. After the
roller 52 has passed out from the lower end
of the slot which it has entered, the spring
48 immediately swings said roller 52 to the
left (Fig. 7) so that at the end of the return
stroke the roller will enter the next slot to

the left and pull the denomination carriage

one step toward the left where the pawl 45
will be in position to operate upon the wheel
of next higher order. The carriage will be
held in this next higher position by the dog
58 which will then be in engagement with
another ratchet tooth on the yoke bar 18.
This traveling action of the denomination
carriage due to the interaction of the tracker
bar and tracker arm takes place only when
one of the units keys is operated. No such
traveling action is required when one of the
tens keys is operated for the reason that, as
previously mentioned. two figures ave al-
ways sufficient to express the product of any
two digits. T will now describe the presént
construction by which traveling movement
of the denomination carriage Is prevented
when the yoke bar is moved by the tens keys.
Lying adjacent to the underside of the
tracker bar is a stop bar 61, mounted so as to
slide horizontally (see Figs. 2, 6 and 7) to
cover and uncover the lower ends of the slots
51 of the tracker bar. The purpose is to
prevent the roller 52 from entering the
tracker bar from beneath on the return move-
ment following operation by the tens keys.
This locking bar is spring pressed to occupy
a forward position. covering the lower ends
of the slots 51. Said bar is forced to re-
tracted position by medns of the cams 63 on
the lower end of the controlling arms 64 as
best shown in Figs. 2 and 6. Said arms are
pivoted on the stationary rod 65 and are
urged to raised position by means ot the
spring 66 shown in Fig. 2. The arrange-
ment is such that when said controlling arm

¢4 is down the stop bar 61 will be in re- *

tracted, a nonactive position, and when said
controlling arms are up said stop bar will be
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in projected acting position. Said arms 64

are adapted to be held dow1. by means of the
locking bar 6% which crosses them and. is
pivotally mounted upon the stationary rod
69. The parts are so arranged that when
har 68 is in one position it will hold the arm
64 down in locked position and when said
locking bar is rotated to a second position il
will release said controlling arms and permit
the stop bar 61 to move to active position.
Said locking bar 68 is adapted to be rotated
from active to nonactive position by means
of a, pin 70 secured to the stem of each of the
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wens keys as shown in Tig. 2. Said Iocking
bar is adapted to be rotafed from nonactive
to active position by a pin 71 mounted on the
stem of each of the units keys 8. Thus the
depression of any one of the units keys will
cause the stop bar 61 to be moved to a posi-
tion where it will not interfere with the cross
travel of the denomination cartiage but the
operation of any one of the tens kevs will
cause said stop bar to be moved to a POiLE
where it will interfere and thus prevent such
travel. Dy thus construeting the machine so
that the denomination carriage or comput-
ing-wheel actuator travels only once in mul-
tiplying two digits together the actuator dog
45 will be in position to actuate the proper
computing wheel in multiplying by the next
digit.

s previeusly explained the production of
any two digits may be expressed by a num-
ber havi two figures. The prodnct of
igits may be expressed by a single
for mple, u single figure is suffi-

ure, fo ng
3L Lo vepresent the product of any digit

15

20

exna

.at right angles thereto which permits the re-

25 nultiplied by 0 or 1.7 Conse wiently there
1s 0o nead of a tens key for the © 07 units key
or the * 17 nnits key. ~ Flence while there arc
ten units keys in my machine, eight tens keys

36 sign the roller 59 noi-

ition above the upper

e 50 that the carriage

roed to units position

100 carriage

to o units ; tion has
heen : 18 sup-
nported to and

40 prefernbi ain ratehet
portion o st shown in
ffig. 2. ¥ mounted
ipon said stter 76 shown
i pers

45 form h
Hpon said
ears 77
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top of the casing parallel with said yoke

ur and guide bar to permit the iravel of
he resetting mechanism. Connecting with

the left end of said slot 84 is another slct 85

76
setter to be thrown back clear of the de-
nomination carriage. A spring 86 inter-
posed between the sliding collar 87 and the
head 88 on the handle 82 tends to hold said
handle and resetter in non active position.

In the particular form of machine here
shown, the figures on the computing wheels
are viewed through an aperture 90 in the
plate 91 hinged to the main frame al the
point 92 and resting at its other edge upon
a spring 93 as shown in Fig. 2. Said plate
is provided with a retarding device 94 con-
sisting of a plate of rubber, felt or other
suitable material which, when the plate i
depressed, will retard the carrying wheels
during the action of resetiine the latier
ZOTG.

The resetting of the computing
accomplished in the following man
ter o computation is complete and th
puting wheels occupy various positior
may be reset by first releasing the ves
handle 23 and rotating it and the contr
Hing cylinder 21 one complete rotati
forward direction. This yotati
trolling eylinder will cau

)
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puting wheels by engaging ¢

the various carrying dogs thereon

% A
to them. 3Vhen the vevolution of the con. 104
troiling eylinder is complete the fign
all exhibit “zero™ at the reading

Operation: Let it be supnosed it s
desired  to multiply the number 4% bv 4.
‘The key board will first be chified the 104
operutor to such position that the i nu-
meral 4 will appear throngh the sight aner-

ture 1t m the top of the easing.
torr will then depress the uni
the tens key 3, then the unit X
tens key 8, whereupon the prodiet 539 -
‘ppear upon the computing wheels
g calenlat

ey ;
he onera-

its kay 2

computing wheels
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e lettered from A to I inclusive commenc-
ing at the top. The contents of the table
itself is clearly shown in Fig. 15 and it is
sufficient to say that the product of any two
digits may be obtained by reading the num-
ber appearing at the intersection of the rows
containing the digits to be multiplied; for
example, the product of 3 by 3 is obtained
by reading at the intersection of line C and
column ¢. Again the product of 7 by 8 may be
obtained by reading the number appearing
in line (¢ and column A. In the table the
large type indicates the units of the product
and the small type the tens thereof.

We may now analyze the calculating above
given which will appear as follows:

83

4
12
32

332 .

The keys are so constructed that when the
key board is moved to a point corresponding
to the multiplier 4 (which comes in line D
of the table) the computing wheel farthest
to the right will'show 2 as soon as the 8 units
key has been depressed. This corresponds to
the units figure shown in column ¢ (the
third column of the table). The 3 tens key
is so formed that its depression will cause
the second computing wheel from the right
to show “1”. This is in compliance with
the tens figure appearing at the same inter-
section of the table. The fact that the key
last depressed actuates the second comput-
ing wheel instead of the lowest computing
wheel is due to the travel of the denomina-
tion carriage which has occurred between
the action of the two keys. The operator
must now depress the 8 units key, and said
key is so constructed that it will rotate the
second computing wheel from the right two
more spaces to show *3”. He then de-
presses the & tens key whereupon the third
figure wheel from the right end shows “3 .
This is in compliance with the figure ap-
pearing at the intersection of line D and
column . The computing. wheels will now
show the complete product 332.

As it is necessary in multiplication (after
the key board has been shifted to proper po-
sition) to press primarily a units key and
secondarily the corresponding tens key (ex-
cept on the occasions when the digit in the
multiplicand happens to be “0” or “1”)
the keys may be said to occur in two sets,
a primary set and a secondary set. Refer-
ring to the above example, it will be seen
that “12” in the line below the multiplier
“4% ig a true product, being the product of
3 multiplied by 4 but, considering the ex-
ample as a whole, said -product 1s only »
“partial product” and not the grand or
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total product which is “3327. Tt will be

seen that a partial product is obtained every

time a units key and its companion tens key
are struck. ‘

1 have now described the construction and
operation of the machine with special refer-
ence to multiplication. In an analogous

‘manner it will perform simple addition by

moving the key-board to the point corre-
sponding to the index or indicator numeral 1.

In order that the machine may be em-
ployed for subtraction I have marked co
digits upon the figure keys in consonance
with the well known theory of complements,
the co digits having a value one less than
the actual complement. In my machine the
operator does not have to make the usual
correction of unity in the resulting number,
this being taken care of by rotating the han-
dle to. pocket 30 (see Fig. 2).

My machine may be also employed to di-

vide upon the theory that division is the in-

verse of multiplication. In order to prop-
erly perform division the controlling cylin-
der is rotated one space forward to pocket
30 as in subtraction. The operator then
proceeds as in multiplication. ,

The term “factor digits” may conven-
jently be employed to designate any two
digits intended to. be multiplied together:

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 1s:

1. In a multiplying machine, a totalizer,
differential bars for operating the same, said
bars having different points of actuation,
and figure keys, one for each of said bars,
said figure keys being shiftable to nine dif-
ferent positions relatively to said bars to
actuate them at different points depending
upon_the multiplier to be used.

9. Tn a multiplying machine, a totalizer,
differential bars for operating the same, said
bars having a plurality of points of actua-
tion for producing different effects upon
the totalizer, according to the multiplier to
be used, and figure keys, one for each of
said bars, said figure keys being shiftable to
act upon said bars at the different points of
actuation thereof.

3. A multiplying machine comprising &
totalizer, and differential mechanism for op-
erating the same, said differential mechan-
ism including a stationary axle, differential
members pivoted thereon and each having
a plurality of points of actuation for pro-
ducing different amounts of movement in
the totalizer, keys for operating said differ-
ential members and a key board wherein
said keys are mounted, said key board being
shiftable relatively to said differential mem-
bers for causing said keys to contact them at
the different points of actuation thereof.

‘A, A caleulating machine adapted to mul-
tiply and comprising totalizing mechanism
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and differential mechanism for actuating the
same, said differential mechanism including
a single set of units keys running from 0 to
9 and a single set of tens keys running from
2 to 9, and differentia] members operated
by said keys, there being a differential mem-
ber for each and every one of said keys
except the “0” key, said keys and differen-
tial members being relatively shiftable to
cause the keys to act upon different por-
tions of the differential members depending
upon the multiplying factor to be employed.

5. A calculating machine adapted to mul-
tiply and comprising totalizing mechanism,
differential mechanism for actuating the
same, said differential mechanism having two
sets of keys, one set for obtaining the units
figure in a partial product and the other set
for obtaining the tens figure in said partial
product, and means whereby the relation of
parts of the differential mechanism may
be altered with respect to each other in ac-
cordance with the multiplying factor de-
sired.

6. A calculating machine adapted to mul-
tiply and comprising totalizing mechanism,
differential mechanism for actuating the
same, said differential mechanism having
two sets of keys, one set for obtaining the
units figure in a partial product and the
other set for obtaining the tens figure in said
partial product, the first set consisting of
ten keys and the second set of less than ten
keys, and means whereby the relation of
parts of the differential mechanism’ may be
altered with respect to each other in accord-
ance with the multiplying factor desired.

7. A caleulating machine adapted to mul-
tiply and comprising totalizing mechanism,
differential mechanism ~for actuating the
same, said differential mechanism having
two sets of keys, one set for obtaining theé
units figure in a partial product and the
other set for obtamning the tens figure in
said partial product, the first consisting of
ten keys running from 0 to 9 and the second
set consisting of eight keys running from 2
to 9, and means whereby the relation of
parts of the differential mechanism may be
altered with respect to each other in accord-
ance with the multiplying factor desired.

8. In a calculating machine a carrying
mechanism, and actuating mechanism thero.
for, said actuating mechanism including dif-
ferential members, and keys shiftable rela-
tively thereto to any one of nine different
positions for actuating them at different
points depending upon the factor to be used
as a multiplier. :

9. In a calculating machine, a carrying
mechanism and actuating means therefor,
said actuating means including two sets of
differential members, one set for the units

figure and the other set for the tens figure

in a partial product, a rock bar common to

all of said differential members, connections
from said rock bar to the carrying mechan
ism and key mechanism for operating saia
differential members. ‘
10. In a calculating machine, a carrying
mechanism and actuating means therefor,
said actuating means including two sets of
differential members, one set for the units
figure and the other set for the tens figure

in a partial product, a rock bar common to .

all of said differential members, connecticns
from said rock bar to the carrying mechan-
ism and key mechanism for operating said
differential members, said key mechanism
and differential members being relatively
movable to alter the multiplying factor.

11. In a calculating machine, carrying
mechanism including carrying wheels and
actuating means therefor, said actuating
means comprising a bar parallel to and ro-
tatable about the axis of said carrying
wheels, means for rotating said bar, and
means traveling on said bar for transmit-
ting the rotary movement of said bar to
said carrying wheels. i

12. In a calculating machine, carrying
mechanism including carrying wheels and
actuating means therefor, said actuating
means comprising -a yoke bar parallel to
and rotatable about the axis of said carry-
ing wheels, a denomination carriage for
transmitting rotary movement from said bar
to sald wheels, and means for rotating said
bar and causing the travel of said carriage
thereon.

13. In a calculating machine, carrying
wheels, an actuator therefor adapted to move
in the plane of rotation of said wheels and
to travel in a direction transverse thereto,
means for moving said actuator in the plane
of rotation of said wheels, and a stationary
member having inclined surfaces opérative
upon_ said actuator to cause the same to
travel.

14. In "a calculating machine, carrying
wheels, an actuator therefor adapted to move
in the plane of rotation of said wheels and
to travel in a direction transverse thereto,
nieans for moving said actuator in the plane
of rotation of said wheels, and a tracker bar
for causing said actuator to travel trans-
versely to the plane of rotation of the carry-
ing wheels. '

5. In a calculating machine, carrying
mechanism and actuating means therefor.
said carrying mechanism comprising carry-
ing wheels, a supporting member whereon
sa1d carrying wheels are independently ro-
tatable, and means controlled by the con-
figuration of said supporting member for
transmitting movement from one carrying
wheel to the next.

16. In a calculating machine, carrying
mechanism and actuating means therefor,
said carrying mechanism comprising carry-
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ing wheels, a -cbntrbﬂing cylinder whereon

said wheels are independently rotatable, and
carrying dogs controlled by said cylinder.
17. In 'a caleculating machine, carrying
mechanism ‘and actuating means therefor,
waid earrying mechanism comprising carry-
ing wheels rotatable about a common axis,
carrying teeth on said wheels, and members
radially movable upon said carrying wheels

for engaging and disengaging the carrying
.teeth on the carrying wheel of next higher

order. : :

18. In a calculating machine, carrying
mechanism and actuafing means therefor,
said - carrying mechanism comprising carry-

ing wheels, a supporting member whereon

said wheels are independently rotatable, and
a-yieldable stop dog on each carrying wheel
adapted to codperate with said supporting
member to yieldingly hold the: carrying
wheels in .proper alinement.

19. In a calculating machine, carrying
mechanism and actuating means therefor,

:said earryingmechanism comprising carrying
wheels, a supforting member whereon said

wheels are independently rotatable, said sup-
pporting member having notches running
lengthwise thereof, parallel to the axis of
the carrying wheels, there being a notch for
each figure on a carrying wheel, and a stop
dog yieldingly mounted upon each carrying
wheel and adapted to enter said notches for
preventing accidental rotation of the wheel

“whereon 1t is mounted.

20. In a calculating machine, carrying
mechanism and actuating means therefor,
gaid carrying mechanism comprising carry-
ing wheels, a rotatable supporting ‘member
whereon said carrying wheels are independ-
ently rotatable, a carrying dog on each car-
rying wheel controlled by the configuration
of said supporting member and means on
said supporting member for engaging the

_carrying dogs fo reset the carrying wheels

to zero.
91. In a calculating machine, carrying
mechanism and actuating means therefor,

said carrying mechanism comprising car-

rying wheels, a retatable supporting member
whereon said carrying wheels are independ-
ently rotatable, a carrying dog on each car-
rying wheel controlled by the configuration
of said supporting member, means on said
sapporting member for engaging the carry-
ing dogs to reset the carrying wheels to zero,
and a hand operable friction device for pre-
venting accidental rotation of the carrying
vwheels during the resetting operation.

99. In a calculating machine, carrying
mechanism and actuating means therefor,

said carrying mechanism comprising carry--

ing wheels, a supporting member whereon
said carrying wheels are independently ro-
tatable, means controlled by the configura-

tion of said supporting member for trans-

7

mitting movement from one carrying wheel
to the next, and figures running n a series

“from O to 9 on the peripheral surface of

said carrying wheels.

93. Tn a calculating machine, the combi-
nation of differential mechanism, a denomi-
nation carriage operated thereby, carrying
wheels operated by said carriage, a bar for
supporting said carriage, a carrying cylinder

' for supporting said carriage, a controlling

cylinder for supporting said carrying wheels
and carrying dogs controiled by said cylin-
der, said bar, cylinder and wheels all being
rotatable about a common axis.

24. In a calculating machine, differential
mechanism, carrying mechanism including

‘carrying wheels, a bar parallel to and ro-

tatable about the axis of said carrying wheels
and operated by said differential mechanism,
a denomination carriage traveling upon said
bar to rotate said carrying wheels, means
for causing said carriage to travel in one
direction along said bar, and hand releasable
means for preventing said carriage from
traveling in the opposite direction along
said bar.

95. In a calculating machine, differential
mechanism, ‘carrying mechanism including
-arrying wheels, a bar parallel to and rota-
table about the axis of said carrying wheels
and operated by said differential mechanism,
a denomination carriage traveling upon said
bar to rvotate said carrying wheels, means
for causing said carriage to travel in one
direction along said bar, and resetting mech-
anism for causing said carriage to travel in
the opposite direction along said bar.

96. In a calculating machine, computing
wheels, independently rotatable about a com-
mon axis, and actuating means therefor, said
actnating means including a denomination
carriage adapted to travel in a direction
parallel to said axis and to rotate in a plane
perpendicular thereto for operating said
carrving wheels, and a set of tracks opera-
tive wpon said carriage to cause travel there-
of when the same is rotated.

97. In a calculating machine, computing
wheels. independently rotatable about a com-
mon axis, and actuating means therefor, said
actuating means including a denomination
carriage adapted to travel in a direction
parallel to said axis and to rotate in a plane
perpendicular thereto for operating said
carrying wheels, a set of stationary tracks
and ‘means on said carriage adapted to co-
operate with said tracks for causing the
travel of said carriage.

98. Tn a calculating machine, computing
wheels, actuating mechanism therefor in-
cluding keys and a key actuated carriage
having a rotary movement for rotating the
computing wheel and a cross travel perpen-
dicular thereto, a tracker member adapted to
be engaged by said carriage to cause said
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cross travel, and means controlled by the
keys for controlling the coaction of said
tracker member and cairiage. -

29. In a calculating machine, computing
wheels, actuating mechanism therefor in-
chiding keys and a key actuated carriage
having a rotary movement for rotating the
computing wheel and a cross travel perpen-
chicular thereto, a tracker member adapted to
be engnged by said carriage to cause said
cross travel, and a stop bar controlled by
said keys for rendering said tracker member
inetlective, ,

0. In a multiplying machine, computing
wheels, actuating mechanism therefor, in-
cluding two sets of keys and a key actuated
arriage having a rotary movement for ro-
tating the computing wheels and a oross
travel perpendicular thereto, a tracker mem.-
ber adapted to be engaged by said carriage
to cause said cross travel, and means con-
trolled by one of said sets of keys for ren-
dering said tracker member inefféctive,

31. A calculating machine adapted tomul-

tiply and comprising totalizing mechanism

and differential mechanism for actuating the
same, said differential mechanism having a
units set of keys and a tens set of keys, each
tens key being a companion to the corre-
sponding units key, a given tens key being
adapted to set up the digit having the higher
ordinal value in the product of two factor
digits, and the companion units key being
adapted to set up the digit having the lower
ordinal value in the said product, and means
whereby the relation of parts of the differ-
ential mechanism may be altered with ref-
erence to each other in correspondence with
oue of said factor digits, in consequence
whereof the said units keys and tens keys
are sufficient for setting up the product re-
sulting from the multiplication of any digit
by any digit.

32. A multiplying machine comprising a
totalizer and dii%]erential mechanism for ac-
tuating the same, said differential mechan-
ism including a primary and a secondary
differential member for each of the digits 2, 3,
4, 5,6, 7, 8 and 9, and only a primary dif-
ferential member for each of the digits 0,
and 1, a figure key for each differential
member ; and means for moving the keys rela-
tively to their differential members, said
differential members being adapted to pro-
duce different amounts of movement of the
totalizer depending upon the point at which
said differential members are actuated by
the keys.

33. In combination, a totalizer, a primary
end a secondary set of fdgure keys, differ-
ential members one for each of said keys,
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said differential members having a plurality
of points of actuation for producing differ-
ent amounts of motion in the totalizer, means
for shifting said keys relatively to the dif-
ferential members fo actuate them at any
one of their points of actuation, and means
for transmitting the movement of the dif-
ferential members to the totalizer.

34. In combination, a totalizer, a primary
and a secondary set of figure keys, differ-
ential members one for each of said keys,
sald differential members having a plurality
of points of actuation for producing differ-
ent amounts of motion in the totalizer, a key
board wherein said keys are mounted, said
key board being movable to move the keys
sinultaneously and relatively to the differ-
ential member for causing the keys to actu-
ate the differential membpers at any one of
the different points of actuation thereon, o

“shiftable denomination carriage for trans-

mitting movement from the dJdifferential
members to the totalizer, and means opera-
tive by the primary keys for causing the
travel of the denomination carriage,

35. In combination, a totalizer including
wheels having figures thereon, a traveling
denomination ecarriage adapted to operate
said totalizer in the different denominations
thereof, differential members adapted to
move said denomination carriage to rotate
the totalizer wheels various amounts, a pri-
mary and a secondary set of figure keys, each

key being operative upon one of said differ- ¢

ential members to produce rotation of said
wheels, and means operable only by the pri-
mary keys for causing the travel of said
carriage.

36. In combination, a totalizer including
wheels having figures thereon, a traveling
denomination carriage adapted to - operate
said totalizer in the different denominations
thereof, differential members adapted to
move said denomination carriage to rotate
the totalizer wheels various amounts, a pri-
mary set of the figure keys, a secondary set
of eight figure keys, said keys being adapted
to operate said differential members, and
there being a differential member for each
of said keys, and means operated by the pri-
mary keys and non operable by the second-
ary keys for causing the travel of said cap-
riage.

In witnéss whereof, I have hereunto sub-
scribed my name in the presence of two wit-
nesses,

JOHN BRICKE.
Witnesses:

Dwicur B. Curenver,
C. J. Curisrorrzw.
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