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' To all whom it may concern:

. Writing Machines, of which t

10

5

* machine

20

. 25

20

Be it known that I, WiLLiam W. HopkiNs,
a citizen of the United States, a resident of St.
Louis, Missouri, have invented new and use-
ful Improvements in Multiplying and Type-
e following 1s a
specification. . - - :

This. invention relates to multiplying and
type-writing machines; and it consists of the
novel construection, combination, association,
and arrangement of elements and the novel
operative functions thereof, all of which are

shown in the drawings and herein described -

and claimed.
The ob_kact of my invention is to produce &
aving registering devices wherein
numbers may be registered by striking them
on a suitable keyboard, in combination with
multiplying devices for operating the register
to multiply the number therein any desired

-number of times, (up to the capacity of the

machine,) to provide key-controlled mechan-
ism for governing the multiplying devices so
that all parts are directly under control of the
operator, to provide printing mechanism so
that the product may be recorded, and to
provide independently operative type-writ-

ing mechanism to meet other requirements, .

which are well understood, all of said devices
being embodied in a single integral machine.
Tigure 1 is a plan view of my machine.

Fig. 2 is a side elevation, the case being seec-.

tioned in order to disclose the interior mech-
anism. _TFig. 3 is aplan view of the multiply-

ing-mechanism keys and the associated parts.

. Fig. 4 is a sectional view on the liné ¢ ¢ of Fig.

40
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Fig. 5 is a plan view of the register-car-
riage and its mountings.
sectional view of the carriage. Fig. 7 is a
cross-section thereof. Tig. §is a.view show-
ing the arrangement of the printing-ham-
mers. Fig. 91is arear view of the same. TFig.
10 is a plan view thereof. TFig. 11 is & view
showing the arrangement of the devices
which control the operation of the hammers.
Fig. 12 is a section on the line d d, Fig. 19.
Fig. 13 is a section of the upper portion of the
machine on the line ¢ ¢, Fig. 20. Tig. 14isa
plan of the product-register and associated
parts. Fig. 15 is a section on line ¢ ¢ of Fig.
14 looking rightward as indicated and

. showing also the conveyance of the racks

which carry the type on their front ends.

37 plates, respectively.

Fig. 6 is a detail.

Fig. 16 is a section on line ff of Fig. 14. Fig.
17 18 & section on line b b of Fig. 16. Fig. 18
is a detail rear elevation of one group of mul-
tiplying-plates; enlarged. Fig. 19 is a rear
view showing' the relation of t%xe multiplying
devices, including the keys, with the register-
ing parts. Fig. 20 is a plan of the entire
multiplf‘ing mechanism. Fig. 21 is a section
on the line ¢ g of Fig. 20 and illustrating in
detail the construction of the ‘9"’ multi‘ply-
ing plates or parts. Fig. 22 shows the “8”
multiplying-plates—i. e., the construction of
the plates or parts operated when the digit

1 “8""is used in any relation in the multiplier

member to increase the multiplicand by the
multiplyin%' process.
the ‘77 plates. Figs. 24 and 25 show the
“6’ and ‘‘5”’ plates, respectively. Figs. 26
and 27 show the construction of the ‘‘4” and
Figs. 28 and 29
show the construction of the 2’ and ‘‘1”
plates, respectively. Fig. 30 is a sectional
view taken on the line % h of Fig. 20, showing
stop device used to stop forward movement
of the sectors when any digit is carried there-
10 in multiplying. '
Briefly stated, a number is multiplied on
this machine by striking the multiplicand on
a set of keys which register the number in a
register. After the number has been regis-
tered the multiplier-number is struck on a
roup of keys, which by suitable interme-
iate operative devices will codperate with
the register, thereby multiplying the number

Fig. 23 shows one of.
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contamed therein, producing instead a result ©

and performing in such operation the neces-
sary processes of addition involved. Type-
writing mechanism is associated in an inte-
gral machine, and the platen thereof is util-
ized by the recording devices of the multiply-

‘ing department to record thereon, so that

words, signs, and symbols may be recorded
on the same sheet of paper in any desired
relation to the mathematical or arithmetical
records. :

“The base 1 upholds the frame 2, in which
are arranged the type-bars 3 belonging to the
typewriter-department. The keys and key-
levers 4 have suitable lever connections with
the type-bars 3 and are erranged to strike at
a common point on the platen 5. Said
plaiten is provided with the usual attach-

ments for rotation and with an escapement 6
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10 ment.

o

of known construction, controlled by the }

key-levers 4 through the medium of the con-
nections 7 and the cross-rod 8. The entire
frame of the platen is mounted to slide back-
s ward and forward upon two rods or tracks 9,
but is normelly retained 2t its forward limit
of movement, and is moved rearward when
required for different case type and also when
record is made by the mu tiplfin depart-
The escapement may aiso gbe oper-
ated by the type-writer spacing-key 10. The
usual ribbon, spools, and operating connec-
tions are used. .
The key-levers 11, ten in number, belon

15 to the multiplying department and are

rouped, preferably, near the right of the key-
%oard gnd are used to strike the multiph-
cand into the register, Figs. 1-and 3. Said
levers are pivoted at 12 and extend rear-

20 wardly, and their extremities are in a paral-

lel line longitudinally in the machine and
are provided with small flat surfaces, upon
each of which rests a vertically-movable rod
13, Figs. 2 and 19, said rods being in openings

25 in retaining-supports 14. The rods 13 are in

a longitudinal row and underlie a. trans-
versely-movable carriage 15, said carriage
constituting a register, mounted, by means
of rollers 16, upon the two track members 17.

30 Said carriage-register is actuated leftward

relative to the operator by a motor 18, and
its movement is controlled by & rack 19,
attached thereto and meshed with a gear 20
upon the shaft 21, Figs. 5 and 19, rotation of

35 the shaft being controlled by an escapement

22 of any preferred known construction.
The escapement-bar 23 is attached to a rock-
shaft 24, Figs. 3 and 4, and is raised and
lowered with the rear ends of the key-levers

40 11, thereby permitting the shaft to turn and

the register-carriage 15 to be drawn one step
leftward each time a key is operated. The
device for raising the bar 23 consists of the
rod 25, connected thereto and overlying the

45 key-levers, the opposite end of the rod being

go when the register-carriage moves.

supported by an arm on the shaft 24. A
gear-wheel 26 is on the shaft 21 below the
escapement and meshes with the sliding rack
27 and operates the latter in its supports
The mul-
tiplier spacing-key 28 extends under the rod
25 and also controls the escapement 22 to
permit leftward travel of the register-car-
riage, the purpose of which will be properly

55 explained.

A rod+29 is suitably mounted in bearings
and has a slot 30 initsrear end through which
o pin extends, connecting said rod loosely

-with the front end of the rack 27, so that said

60 rack may travel forward without moving the

rod, which is actuated forwardly by = spring
31. To restore the register-carriage to idle
position to correct any error made in strikin
the number on the keys, the rod 29 is pushes

63 back, which operation, through the medium

844,519

“the plate. represents.

/

of the rack 27, turns the shaft 21, and thereby
restores the parts.

The register-carriage 15 comprises a series
of plates 32, between which are the curved
straps 33, K¥ig. 7, having notches in their
upper and lower edges in which the pins 34
reside and which are held in proper position
by springs or other suitable devices. The
row of pins 34 at the left relative to the oper-
ator is over the rods 13 when in idle position,

one pin being provided in each row for each

of the ten rods. The operation of a key,
therefore, will first raise one of the pins and
then release the escapement 22, so that the
carrisge 15 will be drawn leftward one step
to bring the next row of pins over the rods
13. This operation is repeated until the re-
quired number of pins have been pushed up.
when the carriage is drawn back by opera-
tion of the rod 29 or otherwise, the pins are
restored to idle position by being drawn
under the member 35, which has its left
under corner inclined, and forces the pins
down. The pins 34 are arranged in rows,
with ten pins in each row, the rearward pin
of each row representing ‘‘0,” the next pin
““1,” and so on, so that any one of the ten
digits can be registered in each row.

After the number has been registered in
the register-carriage the next operation is to
strike the multiplier-number on the keys pro-
vided therefor. The multiplier-keys 36 are
preferably arranged near the opposite side of
the machine from the keys 11, with the mul-
tiplier spacing-key 28 separating the two
groups. Including the said key 28 there are
ten of these keys, one for each of the digits.
The levers of the keys 36 are pivoted at 37.
The rear end of each of said levers underlies a
horizontal projection 38, Figs. 3 and 19, rigid
with a veriically-movable member 39, prop-
erly guided by the slots 40, inclosing arod 41.
It follows that operation of either of the keys
36 will raise a distinet member 39 belonging
thereto. The upper end of each of the mem-
bers 39 carries a horizontal sxtension 42,
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which operate in slots formed in the side or

frame plates 43.

Mounted longitudinally near the uppef
rear end of the meachine is & series of groups

A of multiplying devices in the form of plates.

There are nine plates in each group, one plate
for each digit, not including the ‘‘0.” The
plates of each digit are identical in construc-
tion throughout the different groups; but the
plates of the different digits have distinctive
constructions. These plates are related to
the register-carriage 15 in such manner that
each plate may be moved to register the
product of & digit in the number registered in
the carriage 15 multiplied by the digit which
The opposite edges of
the plates are formed to register the digits of
the produect, the tens of the praduct being in-

dicated on one edge and the units of the prod-

iz20
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uct on the opposite edge of the same plate.
In the problem herein followed it will be
shown that while each plate constitutes a
complete register for the product of a digit of
the multiplicand multiplied by the digit of
the multiplier-number for which the plate
stands, yet the tens and units are carried for-
ward and registered in their respective orders
in a set of register and total wheels, from
which the final product may be recorded and
the machine cleared for further use by the
same operation. s ¢

The plate for the digit ‘9" is designated
by a, for ‘8 by b, for ‘7" by ¢, for ‘6" by
d, for ““5” by e, for ‘“4” by f, for ‘3" by g,
for ‘‘2” by h, and for ““1” by i. In the ar-
rangement shown the ‘9" plate is at the
right of each group relative to the operator,
and the other plates are in consecutive order
down to ‘‘1”” at-the left. The arrangement
of the plates in the groups is immaterial so
long as each digit is represented by a plate.
Referring now to the relation between these
digit or multiplying plates and the keys 36
through the medium of the members 39 and
the horizontal ex{ensions 42, attention is di-
rectéd to Figs. 18, 19, and 20. The parts 42
extend across the rear ends of-all the plates
a b ¢, &. The rear ends of the correspond-
ing digit-plates in the different series are
identical, and each is provided with a series
of shoulders 432, Fig. 18 and Figs. 21 to 29,
inclusive. The rearmost member 39 is con-
nected to the ‘9" key, and said member car-
ries the uppermost extension 42.  The ex-
tension 42 belonging to the ‘9’ key rests di-
rectly under and against all the shoulders 432
except those on the plates @ representing the
digit ‘9.7  As shown in Figs. 18 and 21, the
shoulder on the plate a of the series indicat-
ing the digit ‘‘9”’ is above the shoulders on
the other plates of the series. Therefore
when the ‘9" key is operated all the series
except the plate a in each series will be lifted
up by the extension 42 controlled by said
97" key. Likewise all the plates in all the

series of groups will be uplified by the ‘8"

key-controlled -member 42 except the plates
b denoting ‘‘8,”” and so on through the series
of keys and plates, each key on operation
moving all the plates except the plates corre-
sponding to the digit of the key operated. ,

All the plates a b ¢, &c., are held vertically

in suitable frames and have arms 44, Figs. 21
to 29, inclusive, which extend through ani
operate in slots in the cross member 45, and
hence are properly guided. A series of bars
46 is mounted in suitable supports and are
movable longitudinally in the machine. Said
‘bars are just at the left of the idle position of
the register-carriage 15, and the relative ar-
rangement is such that the fitst step of the
carriage leftward moves the first row of pins
34 under the first bar, and the next step car-

65 ries a row to the next bar, and so on. . Shoul-

I <

ders 47 are formed on the bars 46 and are
adapted to engage or strike against the pins
34, which are positioned as above specified
when the bars are moved, and the arrange-~
ment is such that very slight movement is
permitted to the bars which are stopped by
the rearmost or “0”’
are movably carried by the front ends of the
bars 46, ranging from “0’’ at the extreme

front to “9” on each bar, so that the move-

70

Eins. Types 48, big, 4, .

75

ment of the bars as determined by the reg-

ister-pins 34 will locate the corresponcing
type under the platen in position to be driven

‘against the paper. = The rear end of each bar

carries a projecting arm 49, Kigs. 19 and 21,
there being one bar for each group A of mul-

‘tiplying-plates, so that there is also one arm
Each of the arms 49 carries -

for each group.
a horizontal pin 50, ¥igs. 18 and 21, the length
of each pin being suflicient to extend entirely
under a group of plates. Notches 51 are
formed in the lower sides of the multiplying-
plates, and said notches inclose the pins 50,
thereby forming connection between the
plates'a b ¢, &c., and the bars 46, one bar con-
trolling an entire group of plates. When any
key 36 1s operated, all the plates will be raised
and released from the pins 50 except one
plate in each group A, the plates not so re-
leased being the plates representing the digit
of the key operated. ~Therefore when the

8o
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bars 46 are moved forward, as hereinafter -

set out, each bar which moves will carry with
it one plate of the corresponcing group of
lates. = After .the multiphcand-number has
een registered in the register-carriage as de-
scribed the first digit at the right of the mul-
tiplier-number is struck on its proper key,
which, through the member 39, releases all
the plates a b ¢, &c., except one in each group.
Then the rack-bars 46, for which pins 34 had
been positioned, are moved as now to be de-
scribed, and such movement operates the
plates still in connection therewith. ‘
An operating-handle 52 is conveniently
mounted and by a link 53 connects with a

100

105
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lever 54, rigid on & shaft 55, so that forward

operation of the handle will rotate the shaft.

Another lewer 56, Higs. 4 and 19, is rigid on- :

said shaft and by a link 57 connects with a
cam 58, rigid upon a shaft 59, upon which
are two cam-levers 60, so that forward op-
eration of said handle 52 also rotates the

115

shaft 59, and thereby mowves the cam-levers -

60. An arm 61 extends upward from the
front corner of each of said cam-levers 60,
thereby forming a slot.
mounted on the shaft 55 just in front of the
cam-levers 60, each having a rearward-pro-
jecting arm upon which is a lug 63, extending

into the slot formed by the arm 61 on the cor-.

responding cam-lever 60, so that the latter
will move the levers 62 when operated. A
spring-actuated plate 64 is pivotally support-
ed in the carriage 15 and in idle position is

120

Two levers 62 are

12§
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held dewn by a projection 35° on the bar 35
below the plane of the projections 47, so that
all of the bars 46 can be moved as required to
print the result when the carriage is in its idle
position, The first step of the carriage left-
ward moves the plate beyond the projection
352, and the plate is then drawn up in front
of wll the projections 47 except the one on
the first bar, and each stop of the carriage
afterward moves.the plate beyond and re-
leases one additional bar, so those necessary
can move against the prepositioned pins 34.
Movement is imported to the bars by levers
65 on the shaft 55, said levers being actuated
forward by springs 66, connecting them with
some stationary part of the machine. All
the levers 65 are normally held back against
the tension of their springs 66 by a cross-rod
67, carried by two arms 68, rigid on the shaft
55, which, however, are moved forward upon
operation of the handle 52 torelease the le-
vers 65. Thereupon such of the levers whose
bars 46 had been released from restraint by

“the pawl 64 will be drawn forward until the

projections 47 strike the pins 34. The con-
nection between the levers 65 and the bars
46 whereby the latter are moved comprises
a pin 69, big. 21, on each lever, said pin ex-
tending into a slot 70 on the corresponding
bar 46, so that the resulting operation is
apparent. .

The result of the operation set out ¥ to
place the bars 46 against the positioned pins
34 and to move forward one of the multiply-
ing-plates a, b, or ¢, &ec., for each bar which
moves, the multiplying-plates being moved

" forward corresponding to the digit of the

40

45
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55
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multiplier-number which had been struck on
the keys 36. The next occurrence is the
multiplication of the number registered in
the register-carriage by the first digit of the
multiplier-number. Let ‘345" be the num-
ber.in the register-carriage to be multiplied
by ““125.7 It follows that ‘5" is the first

digit struck on the keys 36. Hence the result
produced by operating the handle 52 is
345
(12)5,
1725

which result. is produced by the codpera-
tion with the parts described of the following
devices: A shaft 71, Figs. 2,13 and 21, is,
supported above and in front of the groups A
of plates @ b ¢, &c., and a series of -gear-sec-
tors 72 is mounted thereon, there being one
sector for each group A, likewise one for each
bar 46. A pin 73 is on the forward corner of
each sector, and s2id pins in idle and normal
gosition rest upon the posts 74 of equal

&ight, thereby alining the sectors. The
posts 74 are rigid on a shaft 75, to one end of
which is fixed an arm 76, Fig. 13, having a
link 77 pivoted thereto, the lower end of the

844,519

link being connected to a cam-lever 78, piv-
oted on the frame, Fig.12. The cam-lever 78
has a dependingarm, against which therod 67
rubs when moved to release the levers 65.
The said rod 67 does not engage the lever 78
until after the levers 65 have moved the bars
46 against the prepositioned pins 34; but
as soon as the bars 46 (with the plates ¢, b,
or ¢, &c., moved thereby) have been posi-
tioned then the lever 78 is raised and the
posts 74 moved forward away from the pins
73 and releasing all the sectors 72 from re-
straint thereby. An additional lock is pro-
vided for each sector, comprising a vertically-
movable slide 79, the same being located in
slots in horizontal guides 80, movement of
the slides being limited by shoulders formed
thereon. Said slides are normally held up,
as shown in Fig. 21, between tecth on the
sectors 72 by pins 81, Fig. 16, on the bars 46,
the units-bars holding the lock for the tens-
sector, tens-bar for the hundreds-sector, and
so on. Torward movement of the bars 46
carries the pins 81 from under the slides 79,
and the slides then drop from the teeth on
the sectors 72 and release the latter to one
higher order than the number of bars which
had been moved.

After release of the sectors 72, correspond-
ing to the bars 46 moving forward, the first
operation is backward movement of the sec-
tors 72, as required, to take up the addition of
the digits carried to the higher orders in the
process of multiplication. To illustrate, by
the number “345’" as multiplied by “5’’ in
the number “125:” When the “5’’ is mul-
tiplied by “5’’, the result is ““25,” and the
digit “2’" must be added to the result of the
« 47 when the latter is multiplied, so that the
sector 72 in tens order moves backward two
teeth to take up the “2.” When the “4" is
multiplied by “5,” the result is “20,” and
the digit ““2’" must be added to the result of
the 3.’ when the latter is multiplied, so that
the sector 72 in hundreds order moves back-
ward two teeth to take up the “2.” - When
the 3" is multiplied by 5, the digit “2”
is also added to the result thereof, and the
first operation of the sectors to which any
digit is added is to move backward the re-

uired distance to take up the addition. So
the sector in tens place in the problem being
illustrated moves back to include the “2” in
product of “5x 5, and likewise the sector in
hundreds place moves back to include the
«9 in prcduct of “4%x5,” &e. This result
is preduced by plates a b ¢, &c., which had
been projected forward between the sectors
72, cobperating with the latter, as follows:
When digits are to be carried into the higher
orders, the backward movement of the sec-
tcrs receiving the digits is limited by the
Elates @ b ¢, &c., of the lower orders—. .,

ackward movement of the tens-sector in the
problem being illustrated is limited by the
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- plate e in units place, Fig. 25, which repre-

. therefore the plate moved. in each group A

10

sents “5’’ in the multiplier number, and is

by the three bars 46 which moved. The bar
46 in units place represents “5" in the num-
ber ““345,” and therefore moves forward five
spaces, measured in the register-carrriage,
and the plate ¢, controlled thereby, moves a
like distance. The bar 46 in tens place
moves four spaces to represent “4’ in the
number ‘345,” and the plate ¢ in the second

. group controlled thereby moves a like dis-
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tance. The bar 46 in hundreds place moves

‘three spaces to represent “3” in the number.

‘“345,”” and the plate e in the third group con-
trolled thereby moves a like distance., A pin
82 is rigid with the “0” tooth of each sector
72 except the units-sector, Figs. 20 to 29, in-
and projects toward the right, so
that when the plates @ b ¢, &c., are moved
forward said pms 82 will upon backward

rotation of the sectors strike against the un--

der edges of the plates which had been posi-
tioned, and in the present problem, three
plates (one in each of the three groups A at
the right) having been moved forward, it fol-
lows that three of the sectors 72 will turn
backward until stopped by their pins 82
striking the under edges of the plates ¢, and
it is to be observed that the plates in the

roup A, controlled by the units-bar 46, limit
%ackward movement of the tens-sector 72,
the tens group stops the hundreds-sector, and.
so on. (See Fig, 20, illustrating the pins and
plates in plan view.) On the under side of
the plate e (see Fig. 25) is a series of shoul-
ders against which the pins’'82 strike. The
lower shoulder 83 is the stop for the “07-
that is, it will detain the sector 72 in the next
higher order from any backward movement,
so that when the plate ¢ moves only one
step forward to register ““1”” there is nothing
carried to the higher order.
“3"” be multiplied by “5,” the digit “1” is

«carried to the next higher order, and hence a

shoulder 84 is formed to stop the sector, said
shoulder being in length equal to two spaces
in the register-carriage 15, so that the first
two shoulders cover three spaces. In the
problem ‘345X 125, as carried out in this
machine, the units-order plate ¢ moves five
steps, so that the shoulder 85, which repre-
sents “2’’ in the product of “5Xx5,” serves
to stop the sector 72 in tens place after it
moves two teeth rearward. The shoulder 86
represents “3" of the higher order in any re-
sult of a digit multiplied by “5,” and the

shoulder 87 represents “4” of thé higher or-

der when required. Therefore the construc-
tion is such ?hat the urder edges of all the in-
dividual plates a b ¢, &c.,represent the tens-
digits in the results prcduced by the multi-

plication of the digits registered by the bars

46 by that digit of the multiplier number
which each plate represents. The arbitrary

‘ing upon stop-shoulders upon t

If either “2” or.

construction of the individual plates is
shown in the different views of the rawings,

and it is believed that the specific deserip- -

tion of the operation in the problem illus-
trated, together with the views of the indi-
vidual plates, will enable any one skilled in
this art readily to trace the operation in
other instances. Observing now that the
sector in tens place in the problem is back
two teeth or spaces, the sector in hundreds.
place is back two teeth or spaces, and the
sector in thousands place is back one tooth
or space, it is necessary to show how the
units are registered in the result of the indi-
vidual digits in the multiplicand multiplied
by the first digit of the multiplier. The prob-
lem being carried out in full is thus: =~ -

34 35
(12) 5. _ A
Produced by backwar& 210 Produced by forward
movement of the sec- 2!0 mavement of the sec-,
tors. 2 tors,. s
lia Result of both 1
- = ‘Result of both move-
1725 menty, - . ’

This is accomplished by moving the sectors

72 forward as far as necessary to take up the
digitsin un'ts place of each result and also
the add.tional d'stance which each had-

‘moved back. The forward movement is de-

70
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: 95
termined by pins'88, one of which is on the"

upper corner of each sector:72, Fi%. 20, strik-
preposi-
tioned plates e. As the plate ¢ in units
place—. e., the plate moved by the bar 46
at theright—has moved fivespaces toreg’ster
‘‘5,” the units-digit in “3455 the pin 88 on
the units-sector 72 will" strike the fifth
shoulder or stop on the plate which is indi-
cated, Fig. 25, by 89, and the movement of
the sector carries it forward five teeth or
spaces and it registers ‘‘5.” The second or
tens plate ¢ has moved forward four spaces
to register ‘‘4” in ‘“345,” and the tens-
sector 72 has turned back two spaces, as
above explained, and its forward move-
ment, will be limited by the fourth shoulder
or stop, (indicated by 90 on the plate ¢ in
the second group.) Therefore the tens-
sector moves two teeth forward to its nor-
mal postion. The third or hundreds plate
¢ has moved forward three spaces to reg-
ister ‘3”7 in ‘“345,” and the third or hun-
dreds sector 72 has moved back two teeth or
spaces. Hence when moving forward and -
stopped by the third shoulder or stop 91 it

. moves altogether seven spaces or teeth. The

fourth-sector has moved back one space and
when restored to idle position travels for-
ward a corresponding d’'stance, and hence
reg sters ‘‘1,” and the produet soregistered is
“1725," be'ng ‘345 X 5.7 Forward move-
ment of the fourth sector, representing the
“1” in the number, is limited by its auxiliary
stop, one of which is provided for each sector
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ing sny

“therod isin front

“they will be rotated unt.1 their

S

eXoept units, for which none isnesded. The
avxiliary stop conssts of a pin 92, Fips. 20
and 30, on the eft side of shch. sector 72 at
sifBeient height to clear the ends of the un-
tioved plates @ b ¢, &o., and arranged to
strike & lug 93 on the upper end of the slide
79 belonging to the sector of the next higher
order if held up, so that when the sactor
moves back toidle pos tionyas in the problem
Nustrated, it w.ll be stopped.  If the slide
%9 is lowered, as in the case of the sectors re-
vebeased, the pinsof the sectors of the lower
orders will pass cleer of the slide, and in this
.sonnection it is observed that the slide hold-
sector from moverent controls the
spotor of the next lower order from forward
movement beyond idle pos:tion. o

The movements ascribed to the sectors 72
are mechanically brought about at the re-
quired times during o eration of the handle
52 by the following devices: Two arms 94,
Tigs. 20 and 21, are sttached to the shaft 71
and are connectéd by a rod 95. - Bach sector
%9 has an arm 96 Tigid therewith, and inde-
pendent springs 97 connect the arms w.th the
rod 95; the tendency of the gprings beng to
rotate the sectors. The normal pos.tion of
Fig. 20, and when the sectors are released
from restraint by the lock deviees 74 and 79
] ins 82 engage
the shoulders on the plates a b ¢, &c., w ich
had been pos.tioned, as described. The con-
tinued forward movement of the heandle 52
causes the arms 94 to swing upward and
backward to place the rod 95 behund the arms
06, and then the sectors will be drivenforward
until stopped, as described. An arm 977,
Figs. 2 and 20, is fastened on one end of the
shaft 71, and a curved Lnk 98 is pivoted to the
arm and connects at its other end with a
slide member 99, held by pins or rivets pass-
ing through slots 100 and allow:mng move-
ment thereof. Normally the slide 99 is up-
held by a strong spring 101, s0 that the shaft
71 will hold the arms 94 forward, as shown.
The shaft 59 carries an arm 102, Rig. 4, con-
nected by a link 103 with an arm 104 on a
chaft 105.° An arm 106 is rigid with the
shaft 105, and, as apparent, the connections
described will turn the shaft 105 and ra’se the
arm 106 when the handle 52 is operated. A
lug 107, Fig. 19, rojects from the arm 106.
A “catch-plate 105, Fig. 4, is pivoted to the
lower end of the slide/99 and is retained by a
serew 109 in a slot which allows movement of
the plate and is actuated rearwardly by a
spring. Upward movement of the arm 106
rubs the lug 107 against the edge of the plate
108 and pushes the latter forward, and ulti-
mately the lug travels bejond the plate,
whereupon the latter is snapped back by its
When the handle 52 is released, the
spring 110, communicating with the shaft 59,
restores the parts thereon to idle position, and

f the arms 96, as shownin |

" eral movement

TS0 7 |

when the st 106 is drawn downward the
lug 107 théréon oigages thaupper edge of the
plate 108 and pulls the slide 99 downward,
which turns the shaft 71, Fig. 2,and thereby
toves the rod 95 behind the &rms 96, and the
springs 97 then ove the released sectors for-
ward until stopped, as-deséribed. Imitscon-
tinued downward movement the lug 107,
which travels in the arc-of a civele, passes off
of the plate 108, end the spring 101 then im-
medigtely raises the slide 99, and thereby
moves the rod 95 back to the pos tion shown.
The spring 110 by drawing the rod 67 back
also restores the bars 46 snd such of the plates
a b ¢, &o., s had been moved, the ke’ 36,
which had been operated, being held down
urntil the plates have beenmove back.

‘The products of the multiplicand multi-
plied by the verious digits of the multiplier
number are registered and added together as
required in the wheels 111, copstructed as
ordiary total-wheels, mourted on & shaft
112, which is supported by the pivoted arms
113, Fig. 13, which allow the wheels to be
movad to and from the sectors 72, the idle
position being
the latter move backward, as described, with-
out operating the wheels. A slide member
114 is conrected to ore of the arms 113 and
extends vertically; being retaired from lat-
by pin-and-slob conrection
115; Fig. 12. A pawl 118 is pivoted to the
lower end of the member 114, the lower end
of which can swirg forward, but is prevented
from backward turri~g by the pin 117
agnirst the front side thereof and above the
pivot. A lug 118 projects from the pawl 116
into the path of travel of the cam 58 , which
swirgs the pawl forward, when the -cam
travels forward. Ultimately the cam passes
teyond ‘the lug, and when returzing to
idle position -the cam rubs under the hig
and Taises the member 114, and thereby
the wheels 111, irto mesh with the sectors
72, and this movemez$ is timed so that
the wheels and sectors are meshed tefore
the latter are operated forward to register
the result, as above described. Therefore
the movement of the sectors registers the re-
sult of the multiplicand multiplied by the
first digit in the muvltiplier numkber in the
‘wheels 111, and in the problem beirg illus-
trated the first nuvmker registered is <1725,”
which is ‘345X 5.7 While the sectors 72
are forward end Lefore the srm 106 releases
the slide 99 to permit backward operation of
the sectors the cam 58 travels from under
the lug 118 and the wheels 111 drop out of
mesh with the sectors, and also the rod 67 re-
leases the lever 78, and the posts 74 are
moved back into position to receive the pins
73, so that the sectors will be stopped in
perfect alizement. Just after the sectors are
restored to idle position the bars 46 and the
plates @ b, &c., which had been moved

away from the sectors, so that -
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the first result in the wheels 111, thus:

IC

.15

Y

thereby, are pushed back, the rod 67 moving

the levers 65. The machine is now in posi-
-tion for the rext operation, which is to mul-
-tiply the number ‘345"’ by the next digit in

the multiplier and add-the result propeﬁv‘to

W

- 345
(1) 25, ,
: -1725—already registered.
10 } - o
8 - »—to be registered.
6 . .

8625—result.

In order to place the results properly—i. e.
the results of the different digits multiplies

. by “‘2”—inproper numericdl alinement with

20

25

the result “1725" already registered, the.
.register-carriage 15 is moved leftward ore

space, thereby movirg the numbers therein
leftward, so that four bars, 46 are controlled
thereby and four of the plates a, b, or ¢, &c

are controlled by the bars. This leftward

movement is permitted by. operating the
spacing-key 28, which relesses the. escape-
ment 22, as described, and also operates the

40" rod 13, and thereby sets up the ‘‘0”

.‘ -stop in the fourth rowof pirs 34, and the num-

.30

ber then registered. therein is ‘*3450,” which,
multiplied by ‘2,7 is equal to ‘‘345x20.”
The ‘0’ rod 13 has a lug 119, Figs. 3 and19,
under which the lever 28 extends, so.that the

_ rod will be raised by operation of the lever.

.35
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After the spacirg-key has béen so operated,
the ‘2’ key 36 is pushed down and held
down, and all the plates a b.c, &c., in each
group are raised and released from the pins
50 except the plate A in each group, de=oting
the multiplier ‘2.7 Then the handle 52 is
operated as before and the movirg bars 46
move an equal number of the plafes & for-
ward coordinately. The sectors 72 are op-
erated . as kefore to receive the product,

- which'is ‘3450 X 2, or ‘‘6900,” which is

registered in the product-wheels 111 and

added to the numtber ‘“1725,” already therein,

producirg the result ‘8625, which is the

roduct: of ‘345X 25.” Then the spacing-

ey 28 is again operated to move the register-
carriage- 15 ore more step leftward, just as
before, registeri=g :therein ‘“34500"". The
1 key 36 is then held down, the unused
plates released from the pizs 50 (ore plate 4

"1n each group remairing in connection,) and

the movirg bars 46 ‘move the plates 4, de-

‘roting the multiplier ‘“1,” . coérdinately

. therewith. The sectors 72 then take up the

result prodvced, which is ‘34500, which is

434500 % 1, said result then being regis-

6o

tered in the wheels 111 and added to the Te-

- rult already therein, produci~g the result

65

“43125,” which is “‘345x125.”
qrired processes of carrying are accom-

plished between the wheels 111 by coacting

devices presently described. The construc-

| 844,519

The re-.

7!

tion of thg plates h and i is shown in Figs. 28
and 29, réspectively, and the stops on their
upper and lower edges are arranged cosrdi-

‘nately with the stops 84 in the carriage 15, so

that the sectors 72 will be allowed backward
movement to take up the tens of the product

-of the digits of the multiplicand multiplied

by the plate-digit and forward roveze-t to

-register the urits of the products. 'Sixi-

larly aud arbitrarily the other plates are
forxxred with stops to subserve the sare func-
tions, and as the specific problen illustrated
is sufficiret to enakble one to trace the opera--
tion in other instances no specific descrip-
tion of the other plates is necessary. Itisto
be noted, however, that the units-sector 72
never requires backward mwoverent to take
up tens, and herce a stationary stop 120,
Fig. 29, engages the rear side of a pin 121 and
alws:iys holds the sector from moving back-

-war

The necessary ‘cangi'ng from lower to
higher orders in the addition is accomplished

by special devices. The shaft 75 supports

‘pivotally a series of arms 121*, Figs. 16, 20,

and 21, one for each wheel 111, except the
one in the highest order from which nothin,
is carried, said arms being actvated upwar
by springs 122. An escapement member -

'123 is suspended from each arm and is actu-

ated rearwardly by a spring 124. Alined

-openings 125 are formed in the members 123,

and two teeth 126 are formed on the front
edge of each opening. A bar 127 is support-
ed by the framework and extends crosswise
through the ‘openings 125 and is provided

~with a projection. which engages the teeth

126, so that the different members 123 will be
held in the required positions. The idle po-
sition is that wherein the v pper teeth 126 are
engaged under the edge of the bar 127, there-
by holding the arms 121* down in opposition
to their springs 122. Pawls 128, Figs. 16 and
17, are paited with the controlling members
123 and are provided with openings register-

-ing with the openings 125 and are held against
-movement by the bar 127. A pin 129 pro-

jects leftward from each pawl.

- A shaft 130, Figs. 13 and 21, forms a pivot
and gride for the carrying-racks 131, which
have slots 132, forming bearings, so that the
racks may be moved forward and backward.

JFrame members 133 are attached to the shaft

130, and the front ends thereof are conngcted

by a shaft 134, upon which the front ends of

the racks 131 are slidingly supported throvgh
the mediim of slots 135 of eqr al length with
the slots 132. In idle position the wheels 111
are meshed with the racks 131, which are nor-
mally forward as far as .they can be moved
and which have two shovlders 136 on their
front ends adjacent to the pawls 128, the said
sho lders corresponding in length with the

‘teeth of the rack. . The pin 129.0on each pawl
‘normally engages behind the lowershouider
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on the corresponding rack, and thereby the
racks are held forward in opposition to their
springs 137, which tend to draw the: racks

rearward. A shaft 138 is supported be-
tween the wheels 111 and the escapement

“member 123, and pawl-levers 139 are mount-

ed thereon, there being one siich lever for each
member 123, and the lower ends of said levers
bear against-the edges of said members 123.
The rear ends of the pawl-levers 139 are
aloneside of the teeth of the wheels 111, and
the 70" tooth of each wheel has a-lateral lug
140, Figs.

thereby prevent backward rotation of the
wheels:
wheel, when a'complete rotation is made, op-

_ erates its pawl-lever 139; which pushes for-

20

25
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10

ward the member 123,. controlling the rack

130 of the next higher-order, so that the vp-

per tooth 126 is released from the bar 127,
and the spring 122 then draws the member
123 and the pawl 128 upward. = The lever 139
is.released by the tooth 140 in time for the
member123 to be snapped back by its spring
124 to engage the next lower tooth 126 with
the bar 127. This raises the pin 129 above
the lower shoulder 136 in line with the sec-
ond shot lder; so that when the wheels 111 are
again lowered into mesh with the racks 131
the racks so released will be  drawn one
tooth rearward, and thereby operate a dis-
tance of one tooth the corresponding wheels
111. A rod 141 above the racks 131 carries
a: series of pawls 142, and the frame-pieces

113, which support the wheel-shaft 112,
carry arod 143, Figs. 13 and 20, which when'

the machine is idle depresses the front.ends of

_ the pawls 142. A projection 144 is rigid

with each rack 131, and when the wheels 111
are raised into mesh with the sectors 72 the

rod 143 releases the pawls 142, which then

" engage with the projections-144, and thereby

45
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bold the racks from moving rearward when'

released from the pins 139 until the wheels
111 are lowered. When. the wheels are low-
ered, the pawls 142 arereleased from the pro-

jections 144, and the racks which had been

released from the- pins 139 then move rear-
ward and complete the carrying. Shotlders
136 are arranged to permit two successive
operations of each rack in carrying, so-that
9" may be carried from each order to the
next higher, and there is no reqrirement for
more, because any combination of results can
be successfully added by this construction.

‘The next operation is to record the prod-
uct or result on the platen. A rod 145 is
mounted longitudinally near the base and is
pivoted to a cross-lever 146, the opposite end
of which has a pin operating in a slot 147 in
the slide-rack 27, so that a forward pull of
the said rod will push the rack 27 rearward,

16 and 20, which in idle position.
besr against the ends of the levers 139, and

In a well-understood manner each.

844,510

toitsidle position.
3 and 4, has one arm pivoted to therod 145
and the other arm to & link 149, the upper
end of which is connected to the rod 134,
supporting the racks 131. = Said rod is mov-
&b?e vertically, and hence forward pull of the
rod 145 lowers the front ends of the racks

1131, carrying said packs downward out of

mesh withthe whee]s 111 in opposition to the
upholding-springs 150. The wheels 111 also
lower until stopped by rack-teeth on the bars
46, said wheels and teeth meshing. The rear
end of the rod 145 is wedge-shaped, Fig. 12,
and underlies & vertically-movable member
151, similar to the members 39 and having a
horizontal arm 152 on its upﬁ)er end, said arm
rojecting under all the plates b ¢, &ec.
hen the rod 145 is drawn forward, the
wedge on-its rear end raises.the member 151,
and the arm 152 thereon lifts all the plates
a be¢, &c., from the pins 50, disconnecting:all

A crank-lever 148, Figs. 65
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of the plates from the bars 46. A rod- 153, -

Tigs. 14,16, and 21, extends crosswise -behind
the slides 79 and carries a plate 154 for each
slide. A crank 155 is on one-end. of the rod
and rests upon one of the frame members:113
and holds the plate 154 away from the slides
79 in opposition to a spring: 157 to ‘permit
free movement of the slides until the product
is to be printed. A projection.156 is on each
slide, and the wheels 111 are lowered as de-
scribed. The rod 153 is turned by its spring
157, thereby engaging' the-plate 154 under
the projections 156 to uphold the slides 79
and lock the sectors 72 when the’ bars. 46
move forward.. When lever 146 is operated,
an arm 159 thereon pushes toward the right
a sleeve 160, Figs. 3, 12, and 19, on the shaft
59 in opposition to a spring 161. A cam 162
is rigid with the sleeve 160 and is moved be-
hind a pin 163 on alever 164, mounted on the
shaft 55 and which controls the printing-
hammers. : :

9o

95

100
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A shaft 165; Figs. 4 and 8; suitably pdsi— '

tioned, supports the printing-hammers 166,
held down by the pawls 167, engaging the
pins 168. The front end of the lever 164
connects with a link 169, the upper end of
which is pivoted to one of two arms 170 on
a shaft 171. For each hammer 166 an arm
172 is mounted on the shaft 171, each arm
having on its free end a lug 173, which bears
upon the: projecting arms of the hammers,
said arms being connected by springs 174
with a rod 175, carried by extensions of the
arms 170. A rod 176 is carried. by the arms
170 and extends crosswise under the-project-
ing ends of the hammers 166. A series of
pawls 177 is mounted upon a rod 178 under
the bars 46 and have on one end pins 179,
against which the shoulders 180 on the bars

46 operate when the bars move forward, and -

thereby move the pawls. The opposite ends

and thereby restore the register-carriage 151 of the pawls engage with pins 181 on. the
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arms 172, and the_reby--u'phold said arms.

when the bars 46, corresponding thereto,
have not been moved. -

v After operation of the rod 145 and the

parts controlled thereby, as above described,

the handle 52 is-drawn forward, and the bars

46 are drawn forward by their levers 65 until
’ stoiged by the lugs 140 on the wheels 111°

striking the ends of the pawls:139, and the
number or product in the wheels 111 is then
registered -by the type 48 under the platen:
The forward movement of the bars 46 re-
leases the pawls 177 from the pins 181, and

the lever 162 operates ‘the dever 164, and

thereby the link 169, which draws the rod
176 down and eventually releases the pawls
167 from the pins 168; but the bars 46;which
do not move to record, do not release the
pawls 177 thereunder. As soon &s the pawls
167 and 177 have been released the hammers
controlled thereby are thrown against the

’

~lower ends of the ty}ge and drive the same
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against the platen. Backward movement of

‘the rod 176 restores ‘the hammers and. the

arms 173 to their idle locked position, as
shown. RS LT R
The pawls 177 of the lower:criders when

their bars 46 do not move, as whem*‘0’" is to .
- be recorded thereby, are operated by the
pawls of the higher orders, which are. oper-

ated by the latter bearing downupon tongues
182, rigid ‘with the pawls and arranged and
operated in a well-understood way. -

The platen is drawn back as required to be.
printed on by the type by a lever 183 on a

pivot 184, said lever being connected with

the platen-frame and operated by a shoulder.
185 on the link 169 engaging a lug 186 on

the lower end of the lever during descent of
the said link 169, Figs. 2 and 4. .
The carrying-racks. 131 have projections
187 on their under edges and are restored. to
icle position at each operation of the handle

189 with the levers 62 and operating in elon-
gated slots in the bars 46 above the register-

carriage 15, the said rod being drawn against.

the projections 187, and thereby moving the

racks 131 forward. The arms 121 extend.

beyond the shaft 75, Figs. 13 and 16, and a
cross-rod 190, carried by two arms 191 on a
rock-shaft 192, extends under the free ends
of the arms. A crank-arm 193 is rigid with
the shaft 192 and supports a link 194, on the

lower end of which 1s'a hook 195.in the path.

of travel of the rod 67, so that said rod, when
the handle 52 is operated, will pull the link
194 down, and thereby rock the shaft 192 and
raise the rod 190, which operates the arms
121, and thereby restores the carrying de-
vices 123 to thew idle position, so that the
upper teeth 126 will.engage the bar 127 and
the pins 129 will engage the lower shoulders

136. Then when the handle 52 and the parts

i » 8“’5_19;I‘ i v ’
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moved thereby return to idle position the 65
machine is clear and ready to receive and
multiply other numbers in the manner de- .
scribed and illustrated by the problem here- .-

.in carried out.

I claim— = , e 70
1. The combination of & movable carriage,
garts adjustable therein to refl)resent num- |
ers, devices embodying a mechanical repre-
sentation of the products of the digits multi-

‘plied by themselves and by each other, bars 75

for controlling said devices, means for mov--
ing said bars against the parts adjusted to -
represent numbers in the carriage, wheels,"
and mechanism -operable to translate the
products represented by certain of the de- 8o
vices controlled by said bars into the wheels ,
when the bars are so moved. .

2. In a machine of the character described,
a movable carriage, means to represent num-

‘bers therein, a series of movable bars, keys 3 5
for operation after the number has been rep-

resented in the carriage, and devices con-

‘trolled by the keys an operable in connec-
“tion with the bars to register the products.
3. In a maghine of the character described, go
‘& movable carriage, stops in said carmage,
- keys for positioning said stops and for mov-
‘ing said carriage laterally, multiplying de-

vices including elements movable in one di-
rection to obtain the tens partial product, g5

-and in the opposite direction to obtain the

' units partial product, and means for adding
: said partial products together; substantially
“as described. . . : -

. 4. In.a machine of the class mentioned the 100 .
combination with type-writing -mechanism

employing a {)la.ten, of a multiplicand-reg-
1ster, & movable bar for each digit registered,

 keys representing digits, a product-register- .

ing -device operable in connection. with the 10§
bars to register the product of the multipli--

~cand multiplied by the digit of the key op-
52 by a rod 188, Fig. 21, connected by links |

erated, and means for printing the product. -

- 5. Inamachine of the character described, - -
keys and stops operable thereby to represent 11
& number, traveling carriage in which said

-stops are arranged, in combination with keys

separatefrom thefirst-mentioned keys, multi-
plying devices corresponding to the last-men-
tioned keys, said multiplying devices includ- 1 15

ing elements movable in one direction to ob-

‘tain the tens partial product, and in the oppo-
-site direction to obtain the units 1partia,l prod-

uct, means for adding said partial products to-
gether and mechanism to operate the multi- 120
plying devices -effectively to multiply any

 number represented by thesaid parts oper-

ated by the first-mentioned keys, by any -
number struck on the last-mentioned keys,
substantially as specified. . 128
6. The combination with the multiplicand-
register, of a series of digit-k&s, a series of -
independently-movable multiplying parts
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-

for each key, means for moving one of the
independently - movable nmltiplyin% parts
£

~ for each digit of the multiplicand aiter op-

Io

'

E5

20

eration of one of the digit-keys to produce
the product of the corresponding digits of the
multiplicand multiplied by the digit of the
key operated. _

7. IE]):L a machine of the class mentioned, &
multiplicand-register, keys denoting digits, &
series of independently-movable multiplying
devices arranged so that when operated after
operation of one of said k’e{s they will reg-
ister the product of the muitiplicand mulis-
plied by the digit of the key operated, regis-
tering-wheels, and recording mechanism op-~
erable to print the product.

8. In a machine of the class mentioned, a
multiplicand-register, keys denoting digits,
a series of multiplying parts for each key,
means for operating the required multiply-
ing parts affer operation of its key to register

“the product of the muitiplicand aultiplied

25

30

35

.40

by the key-digit, mechanism operable e per-
form the required addition, and devices for
recording the product. :

9. In a multiplying-machine, a multipli-
cand-register, product~wheels, key-controlled
multiplying mechanism communicating be-
tween the multiplicand-register and the
product-wheels, means for operating the
multiplying mechanism to register the par-
tial products in the wheeis, means for per-
forming the required addition and means for
recording the preduct. - .

10. In o machine of class mentioned, a
register, digit-keys, multiplying devices,
means for operating the multiplying devices
corresponding to the digit of the key oper-
ated, means for registering the product ofp the
key-digit times the number in the register,
means for performing the latter operation to

~ register all the partial products in order,

45

means for adding the partial products to-
gether, and means for recording the produect.

11. In a muitiplying-machine the combi-
nation with a register-carriage, and =a series
of bars movable in connection with the car<
riage and whose movement is determined by

* the number registered, of multiplying de-

50
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vices comprising members movable with the
bars, and registering devices operable in oon-

nection with the members to register the

product as determined by the relation of ail
the parts mentioned after their operation.
12. In a multiplying-machine, the combi-
nation with a register-carriage, a series of
bars, and devices for moving the carriage

_and bars relatively in order to determine the

60

scope of movement of the bars by the num-
ber registered in the carriage, of keys, multi-
plying devices controlled thereby and oper-
able in connection with the bars to multiply
the number registered in the carriage by the

844,519

digit of the key moved, register-wheels, and
means for registering the product therein.
13. In & multiplying-machine the combi-
nstion with a register-carriage, means for
registering numbers therein, bars, and de-
vices for moving the bars codrdinately with
the number registered in the carriage, of
keys denoting the digits of the multiplier,

65

7Q

multiplying devices controlled by the keys, _

means for moving the required multiplying
devices after operation of the required ‘kegf,
register-wheels for the product, gear attach-

75

ments movable in two directions, mevement

in both directiofis being limited by the multi-
plying devices, and means for operating the
register-wheels by the gear attachments to
produce therein the product of the number
registered in the carriage multiplied by the
digit of the key operated, substantially as
specified. . .

14. In s multiplying-machine, the combi-
nation with @ register-carmage, and means
for registering o number therein, of a mem-

ber constructed to register by irregularities’

from the plane of its edges, the product of
any digit in the number registered in the
carringe multiplied by another digit, ten tens
and units of the product being registered at
different points on the same member, and
means for operating said member as required
to perform said function.

15. In a multiplying-machise the combi-
nation with o register-carriage and means
for registering numbers therein, of members
constructed to register by irregularities from
the planes of their edges the products of the
digits in $he number registered in the car-
riage muitiplied by sxother digit, means for
operating said members to perform said
functions, preduct-register wheels, and means
for operating them for the purpose specified.

16. In = multiplying-machine, the combi-
nation with multiplying devices of product-
register wheels, means for eperating them to
Tegister the products therein, carrying de-
vices operable in connection with the wheels,
and means for operating said devices as re-
quired o carey » plurality of digits from the
same orders, withewt completing a single

- processof carrying,substantially as specified.

17. Tn a maichine of the class described, the
combination of & register-carriagr, means for
registering numbers therein, wheels, bars and
plates and geat attachments intermediate of
the register<carriage and wheels, means for
operating the bars, the plates and the gear
attachments as required to multiply the
number in the carriage, means for registering
the product in the wheels, means for record-
ing the product on a platen, and means for
recording any desired words on the same
phaten whereen the products are recorded.

18. In a multiplying-machine, & carriage,
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‘keys; digit-multiplying plates having irregu~
larities on their edges arranged on a scale to
indicate the digits of the products, wheels,
‘and devices intermediate of the wheels and
Pplates operable to register the given product
in the wheels. R

19. Ina mﬂltiplfying-ma‘éhiné, -8 Tegister- |

carriage, means for registéring numbers
 plates having irregularities on their edges ar-
- ranged on a scale toindicate the digits in the
 results of multiplication of the number regis-
- tered by the digit which the plate represents,

wheels, means for registering the results in.

" the wheels, means for adding différent re-

= sults, and means for recording the results.

20. In a machine of the character de-

 goribed, a traveling carriage parts therein ad-

.20,

justable to represent fumbers, s series of
.multiplying devices, -bars- movable against

‘the adjustable parts, wheels, and gear de-
. 'vices intermediate of the multiplying devices

~and the wheels for operating

25

the latier to in-
troduce products ther'e’ig. ’ :

21. In a machine ‘of the character de-

* scribed, & plate representing the product of a

30

35

40

digit mulfiplied by itself and by the other
digits, the units of the products being repre-
sented on one edge of the plate and the tens
of the products being .represented on the
.otheredg;e. T :
'22. In a machine. of the character de-

- seribed, a plate for.each digit, each plate Tep-
resenting the produect of a digit multiplied.
by itself and by the other digits, means for
adding together any desired combination of
the products so represented and means to.
record the final product. - Fo
23. In a machine of the character de-
scribed, a series of plates for each digit, each

*plate representing the product of a digit mul-

tiplied by itself and by the other digits. and

- means for adding together any desired com-

45

binations of the products so represented.
24.'In a machine of the ‘character de-
seribed, a:series of plates representing the

- 'products of the digits multiplied by them-

50

selves and by the other digits;, meansfor add-
ing together any desired combination of the
products so represented, and means. to re-

~ cord the final product. ...

55
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25. In a machine of the ‘character . de-
scribed, a series of groups of multiplying de-
vices, each group containing a mechanical
representation of the products of the digits

multiplied by themselves and by each other, '

a common actuating member for all the de-
vices in each group, means for adjusting said
devices to move them separately, and wheels
to receive products when the multiplying de-
“vices are operated. = . -
- 26. In a machine of the character de-
scribed, & series of groups of multiplying de-

therein, a series of plates for each digit, said |

g . &
vices, each grOug
representation of ‘the digits multiplied by
theniselves and’ by each other, means for

~moving the ‘multiplying devices in each

group separately, wheels to receive products,
and means for recording the products.

27. In a machine of the -character de-
scribed, & series of groups of devices, each

.group embodying a mechanical representa-

tion of the digits multiplied by themselves
and by each other, 4 member for actuating

‘all-the devices of each group, means to con-

trol said devices fo move them separately,
wheels to receive products and recording
mechanism to record the final products.

°28. In a machine of the character de-
scribed, & series of devices arranged mechan-

| ically to vepresent the products of digits mul-
tiplied by themselves and by each other,
;means to register products of numbers mul-
tiplied together, a platen, and means to re-
.cord the products on the platen.

29. In a machine of the character de-
scribed, a series of devices arranged to repre-

| sent mechanically the products of the digits
‘multiplied by themselves and by each other,

means to register products of numbers mul-
tiplied together, a platen, and means to re-
cord the products on the platen, in combina-
tion with type-writing mechanism operable
to record on the platen aforesaid. .

-80. In s iachine of the character de-

‘scribed, a series of groups of devices, each
.group. containing a mechanical representa-

tion of. the digits multiplied by themselves

‘and by each other, means for moving the de-
‘vices in each group separately, means to reg-
ister products, a platen; and mechanism to re-
| cord .products on.the platen, in combina-

tion’ with type-writing mechanism operable

.%o record on the platen aforesaid.

‘31. In a machine -of the character de-
scribed,-a series.of multiplying-plates repre-
senting the products. of digits multiplied by
themselves and-hy each other, actuating de-

,¥ices, wheels to register the products, carr%r—.
SI

ing mechanism associated with the whee
and recording mechanism to record the
ucts, substantially. as specified. .

32. In & machine, of the character de-
scribed, a series of multiplying-plates repre-

prod-

| senting the products of the digits multiplied
by themsleves and by each other, actuating

devices, wheels to register the products, car-
rying mechanism associsted with the wheels,
a platen, means to record the products on the

platen, and type-writing' mechanism oper-

able to print words and figures on said platen,
substantially as described.

33. In a machine of the character de-
scribed, a plurality of plates arranged to rep-
resent the products of the digits multiplied
by themselves and by each other, wheels, ac-
tuating devices controlled by the plates to

. - N ] »
containing a mechanical 65
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operate the wheels, and means to operate the
plates as required to multiply numbers in the
manner described in combination with mech-
anism operable to record the products of the
numbers which were multiplied together.
34. In a machine of the character de-
seribed, parts adjustable to represent num-
bers, plates arranged to represent mechanic-
ally the products of the digits multiplied by
themselves and by each other, means for
1 oving any desired plates coincidently with
the parts adjusted to represent a number;
1ueans to register the products of the number
represented by the adjusted parts multiplied
by the digits of the plates moved, and means
to add the partial products as produced in
the process of multiplication.
- 35. In a machine of the character de-
scribed, parts adjustable to represent num-
bers, plates émbodyiiig & mechanical repre-
sentation of the digits-multiplied by them-
selves and by each other, wheels, means for
moving the plates coordinately with the ad-
justed parts and effectively to multiply the
number represented thereby by another num-
ber or by itself, means to register the product
in the wheels, and means to record the prod-
uct. :
36. In 2 machine of the character de-
scribed, parts adjustable to represent num-
bers, plates embodying & mechanical repre-
sentation of the products of the digits multi-

-plied by themselves and by each other,

wheels, means for moving the plates coordi-
nately with the adjusted parts effectively to
multiply the number represented thereby by
another number or by itself, means to register
the product in the wheels, & platen, mechan-~

ism to record the product on the platen, and

type-writing mechanism - operable to print
words and figures on the said platen.

37. In a machine of the character de-
scribed, a series of keys, parts adjustable by
the keys to represent numbers, a series of
key-controlled parts embodying a mechan-
ical representation of the digits multiplied
by themselves and by each other, means for
moving said key-controlled parts effectively
to multiply the number represented by the
adjusted parts by another number or by
itself, and means to record the product, sub-
stantially as specified.

38. In a machine of the character de-
scribed, a series of keys, parts adjustable by
the keys to represent numbers, a series of
key-controlled plates embodying a mechan-
ical representation of the digits multiplied
by themselves and by each other, means for

.moving the key-controlled plates effectively

to multiply the number represented by the
adjusted parts by another number or by
itself, a platen, means for recording the prod-
uct on the platen, and type-writing mechan-
ism operable to print on said platen.

844,519

. 39. In a machine of the character de-
seribed, a series of wheels, parts adjustable to

65

represent numbers, mechanism intermediate

of the said parts and wheels operable effect-
ively to multiply the number represented
by the adjusted parts by another number or
by itself, means fo tegister the product in the
wheels and means to record the product,
substantially as specified.

40. In a machine of the character de-
seribed, a series of wheels, parts adjustable to
represent numbers, mechanism operable ef-
fectively to multiply the number represented
by the adjusted parts by another number or
by itself, means fo register the product in the
wheels, & platen, mechanism to record the
product on the said platen, and type-writing
mechanism operable to record words and fig-

.ures on the said platen.

41. In a machine of the character de-
scribed, a series of multiplying parts contain-
ing a mechanical representation of the prod-
ucts of the digits multiplied by themselves
end by each other, wheels, mechanism oper-
able in connection with the multiplying parts
and the wheels to introduce the products into
the latter, and means to record the prod-

+| ucts, substantially as described.

42. In a machine of the character de-
seribed a series of multiplying parts contain-
ing a mechanical representation of the digits
multiplied by then.selves and by each other,
mechanism operable in connection therewith
to carry to higher orders, and wheels .con-
trolled by said mechanism to receive the
products. '

43. In 'a machine of the character de-
scribed, a series of multiplying parts, mech-
anism operable in connection therewith to
carry to higher orders, wheels to receive the
products and carrying mechanism associated
with the wheels. .

44. In a machine of the character de-
scribed, a series of multiplying parts, mech-
anism operable in connection therewith to
carry to higher orders, wheels to receive the
products, carrying mechanism associated
with the wheels, and mechanism to record
the produets. :

45. In ‘s machine of the character de-

scribed, multiplying parts containing a me-.

chanical representation of the products of the
digits mulfiplied by thenselves and by each
other, whéels, mechanism operable in con-
nection with the multiplying parts to carry
from lower to higher orders and to operate
the wheels to introduce the products therein,
and means to record the products, substan-
tially as described.

46. In a machine of the character de-
scribed, multiplying parts containing a me-

chanical representation of the products of the |

digits multiplied by themselves and by each
other, mechanism operable in connection

70

75

80

85

Qo

" I00

105

1Yo

Ig

I2¢C

125



e
L

20

. parts
“and to introduce the product into the wheels,
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therewith to carry to higher orders, wheels
operated by said mechanism to receive the
products, car?ring mechanism  associated
with the wheels, and means to record the
products. S
47. In a machine of the character de-
scribed, the combination with word-printin,
mechanism having a platen arranged to hol
paper, of wheels, number-representing parts,
an operating-handle, mechanism controlled
by the operating-handle to multiply the num-
ber re resenterzig by the number-representing
y any other digit at each operation

and printing mechanism separate from the
word-printing mechanism for recording the
product on the platen aforesaid. -

48."In a machine of the character de-

scribed, the combination with Word-printing
mechanism having a platen arranged to hol

-paper, of wheels, number-representing parts,

an operating-handle, mechanism controlled

" by the operating-handle to multiply the num-
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Ler represented by the number-representing

parts by any other digit and to introduce an
add together the tens and units partial prod-
ucts in the wheels, and printing mechanism

separate from the word-printing mechanism |
for recording the product on the platén afore- .- 5 1ne E
: seribed, the combination with means for set-

said.

49. In a machine of the character de-

scribed, multiplying parts containing a me-
chanical representation of the products of the
digits multiplied by themselves and by each

’otﬁer , wheels, actuating devicesfor the wheels

and mechanism for operating the multiplying
parts and actuating devices as required to in-
troduce products into the wheels, a platen,

printing-type which are positioned by the

multiplying parts and means to record the
products represented in the wheels on the
said platen. ' } : ‘

50. In a machine of the character de-
scribed, multiplying parts containing a me-
chanical representation of the products of

the digits multiplied by themselves and by |. _ )
scribed, the combination with a group of
‘multiplying-plates, each plate having com-
plementary shoulders for determining the

each other, wheels, actuating devices for the
wheels, and mechanism for operating the
multiplying parts and actuating devices as
required to - introduce products into the
wheels, a platen, and means t6 record the
products represented in the wheels on the
said platen In combination with word-print-
ing mechanism operable to print any desired
word on the platen a.fofésa,i(f. : N .

51. In a machine of the character de-

scribed, multiplying parts containing a me-

chanical representation of the products of the
digits multiplied by themselves and by each
other, wheels, actuating devices for the
wheels,. and mechanism for operating the
multiplying parts and actuating devices as
required to introduce . products into the
wheels, a platen, and means to record the

‘scribed, a series of parts representin

.products represented in the wheels on _thé
“said platen in combination with word-print-

ing mechanmism operable to print any desired

18

65

word on the platen-aforesaid in alinemént

with the products recorded thereon.
52, In—-a machine of the character d}f_
the

70

products of the digits multiplied by them- -

-selves and by each other, an operating-

handle;- means -controlled by the handle to
adjust the said parts torepresent the product

of any desired number multiplied by any de-,

sired digit, a platen, and mechanism operable
to record the product on the platen, and
mechanism operable to print any desired
words on the said platen. a

75

8o

53. In a machine of the character de-

scribed, & series of parts representing the

‘products of the digits multiplied by them-

selves and by each other. an operating-
handle, means controlled by the handle to

_adjust the said parts to represent the prod-

uct of any desired number multiplied by any
desired digit, a platen, mechanism operable
to record the product on the platen, and
mechanism operable to print any desired

words on said platen in alinement with the :

product-record.
. 54. In & machine .of the character de-

ting up numbers to be multiplied, and multi-

‘plying devices including elements movable in

one direction to obtain the tens partial prod-

‘uct and in the opposite direction to obtain

the units
deseribed. e

55. In a machine of the character de-
seribed, the combination with means for set-

partial product; substantially as

ting up numbers to be multiplied, and multi-
plying devices including elernents movable
1 one direction to obtain the tens partial

product and in the opposite direction to ob-
tain the units partial product, and a register
for adding the partial products together; sub-
stantially as describec{),' '

56. In' a machine of the character de-

tens and units partial products, and digit-
keys for selecting a particular plate; sub-
stantially as described. o

57. In a machine of the character de-

multiplying-plates, each plate having com-

‘plementary shoulders for determining the
tens and units partial products, a rocking
element for codperating with said comple-
‘mentary shoulders, and digit-keys for select-
ing the plate; substantially as deseribed.

. 58. In a machine of the character de-

85,

90

95

-I00

105

110

115

scribed; the combination with a group of -

120

125

scribed, the combination with a group of -

multiplying-plates having complementary

shoulders for determining the tens and units
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partial products, and independently-movable
parts, one cooperating with the tens partials
product shoulders and the other with the
units partial-product shoulders; substan-
tially as described.

59. In a machine of the character de-
seribed, the combination with r‘nultiplyin%—
plates provided with cotiplemnentary shou
ders for determining tens and units partial
products, & part movible in one ditection to
codperate with the tens partial-ptodilct shoul-
dets, #nother independently-movable part
codoperating with the units pattial-product
shoulders, and means fof registering and ddd-
ing together the partial products obtained by
said two moving parts; substantislly as de-
scribed.

60. In a machine of the character de=
scribed, the combination with a group of
movable gears each having projeciions ex-
tending in opposite directions, tnultiplying-
plates LImving complementary shoulders for

determining the téns and units partisl lprod-"

uets, means for positioning said multiplylng-
plates, and means for moving said gears firgy
in one direction so that one projection will
cobperate with a tens partial-product shoul-
der, and then in the opposite direction so
that the projection on the adjacent gear will
codperate with the units partial-product
shoulder; substantially as desciibed.

61. In a machine of the character de=
scribed, the combination with a plurality of

ears having latsral f‘pimjectionsexteﬁding‘

from sach side thereof, a group of multiply-
ing-plates adjacent each gear, the plates in
some of said groups codperating with lateral
projections of two adjacent geurs, mesns for
positioning said plates, and means for mov-
ing said gears; substantinlly as described.

62. In a machine of the character de=
seribed, the combitation with » group of
multiplying-plates each having complerhen=
tary shouluers identified with the tens and
units partial products of the several digiis
multip%ed by themselves and by each other
digit-keys, and connections between saic
keys and said plates wheteby when any
digit-key is operated a particular muiltiply
ing-plate is positioned thereby: substantially
as described. ‘

63. In a machine of the character de-
scribed, the combination with multiplying-

“plates having complementary shoulders iden=

tified with tens and units partial produets,
there being a group of suc]}x) plates Tor each
denomination, denominational gearscodper-
ating with said groups of plates, means Yoy
preventing movement of the units-gear whén
the tens partial product is being obtained,
the tens, hundreds, thousands, &ec. gears be-
ing provided with lateral projections codper-

844,838

ating with the plates of two groups; substun-
tinlly as described. . :

64. In a machine of the character de-
scribed, the combination with multiplying-
plates and means for positioning them, of
gears identified with difierent denominations
arranged on each side of said plates and pro-
vided with projections éxtending in opposite
directlons, “whereby when said gears are
moved in one dirsction the projection on one
of them will cobpetats with said plate, and
wheil said gears are moved in the opposite
direotion the projectlon on the other of said
gebts will cobpstate with said plate; substan-
taally as deseribed.

65. In & meachine of ths character de-
scribed, the combination with multiplying-
plates and means for positioning said plates,
of gears identified with different denomina-
tions and afranged on each side of said posi-
tioned plates; meaiis for dontrolling the move-
ments of said geais, and means whereby one
of said gears is reledased to move in one direc-
tion wiule the other gear remains stationary,
and meens whereby said other gear may De
moved in the opposite direction wheir the
first-tnentioned geat is held stationary; sub-
stantially as described. :

66. In a machine of the character de-
scribed, the combination with a shiftable
paper-chitiage, printing-type normally out of
printing-line, nod means for shifting said
carriage in printing position over said type,
and printing-Kammers which ave control%ed
by said means; substantially as described.

67. In o machine of the character de-
seribed, the combination with register-
wheels; printing-type whose position 18 con-
trolled by said register-wheels, a paper-car-

' ringe, and means for shifting said paper-car-
ge, g paj

riage to printing position over said type pre-
vious to taking & printing-impression from
said tylp%; substeniially us deseribed.

88. in & machine of the character de-
seribed, the combination with multiplying
devices, including shouldered plates for de-
termining the tens and units partial prod-
ucts, means for adding sald partial products
together, printing-type for recording the
product determined by said multiplying de-
vices, 8 papes-carriage, and meuns for shift-
ing said paper-cerviage ovel said printing-
type previous to making a printing impres-
slon of sald product; substantially as de-
scribed.

In testimony wheteof I hereto aflix my
sighature in the presence of two withesses.

WILLIAM W. HOPKINS.

Witiesses:

Faed ArMeTRONG, JT.,
Franm J. MoCasrin.

[L.s.]

05

70

75

3q

85

90

95

ICO

105

115




