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UNITED STATES

PaTENT OFFICE.

JOHN SAWYER, OF LONDON, ENGLAND.

MULTIPLYING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 502,425, dated August 1, 1893.

Application filed August 24, 1892,

Serial No, 444,018, (No model.)

To all whowe it may concern:

Be it known that I, JOHN SAWYER, & citi-
zen of Great Britain, residing at London, Eng-
land, have invented a new and useful Im-
provementin Multiplying-Machines, of which
the following is a specification.

This invention relates to improvements in
multiplying machines, (or arithmometers,)
and it consistsinthe adaptation of type-writ-
ers of Hall construction to perform the op-
eration of multiplication.

Multiplying machines (or arithmometers)
are largely and constantly used in life insur-
ance offices and are very costly besides being
liable to get out of order, and the machines
heretofore made and now in use will only
multiply nummbers consisting of eight places,
whereas there is no limit to the number of
figures which could be multiplied by my
improved multiplier and any multiplication
problem and result could be printed off more

quickly than the figures can be written down,"

all mental labor being saved except the sim-
ple process of addition, as hereinafter ex-
plained. Although the ordinary arithmome-
ter displaysthe answer withoutaddition,there
is more manipulation required than in my
improved machine.

As is well known all type-writers of the
Hallclassare provided with index plate, oper-
ting pointerand type plateby means of which
thecharactersare printed upon the sheet. The
index plate of the “Halltype-writer,” socalled,
(patent dated March 1,1881, by Thomas Hall
and numbered 238,387, and patent to John R.
Robinson, dated March 3, 1891, No. 447,357,
“type-writers,””) happens to be peculiarly
well suited to the purposes of my improved
multiplier, although other type-writing ma-
chines can be changed and adapted to per-
form the operation of multiplying.

Figure 1l of the drawings represents a side
elevation of the Hall type-writer, so called
showing the key-board in section. Iig. 2
1epresents a reduced plan of the same, show-
ing the position of the index plate for mul-
tlphcatwn Fig. 3 represents an arrange-
ment of figures on the types. Fig. 4 repre-
sents another arrangement of figures on the
same, Fig.5 represents the index multipli-
cation plate. Fig. 6 represents a Dbottom
view of the type holder or form and its op-

erating mechanism. Tigs.7 and 8 represent
side elevatlons of the type mechanism with
the type in position for printing, Fig. 7 show-
ing the normal position of the type holder
and mechanism and Fig. 8 the posmon of
the parts when a letter or numeral is being
printed upon the paper. Fig.9 represents a
full sized plan of the index plate for multi-
plying in position.

For the purpose of my invention I cause
the depression of the type, plate of the ordi-
nary type-writer to print in some instances
two characters instead of only one as is usu- 65
ally the practice when printing letters or num-
bers, these two characters being numbers rep-
resenting the product of two numerals. I
employ emhty two figures, eighty-one of them
arranged in nine rows of nine each with a 7o
single ﬁwme to represent zero. The arrange-
ment of the nine rows on the index Dlate is
as follows as also shown in Fig. 5 of the draw-
ings:

55

6o

First tow—123456789 3
Second row—123456789
Third row—123456789
Fourth row—123456789
Fifth row—128456789 S0
Sixth row—123456789
Seventh row—1 23456789
Fighth row—123456789
Ninth row—123456789
Tenth row— 8s
The figures printed by type plate are re-
spectively:
1 2 38 435 67 8 9
2 4 6 810121416 18
3 6 912151821 24 27 90
4 8§12 16 20 24 28 32 36
510 15 20 25 30 385 40 45
612 18 24 30 36 42 48 54
7 14 21 28 35 42 49 56 63
S 16 24 32 40 48 56 64 72 95

9 18 27 86 45 54 63 72 81

As an example in order to multiply eight
hundred and fifty-three by nine the figures
8, 5, and 3 in the ninth row will be touched 100
in 01del thereby printing 72 45 27. If the
figures were placed on the types as shown
above it would be necessary also to place
thereon a perpendicular line in the center as
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shown by Fig. 3 of the drawings so that the
above figures would be printed as follows: 7
24 52 7 and the product would be 7,677 made
up by adding the figures in the separate re-
sults or partial produets.

Abetter plan however of arranging the type
is diagonally one below the other, as fully
shown in Fig. 4 of the drawings, the last line,
for example, standing thus:

01 2 3 4 35 6 7 8
9 8 7 6 5 4 3 21

and eight hundred and fifty-three multiplied
by nine wonld appear thus:

TSET
80 that the figures could be added up in the
usual way. '

The multiplication of eight thousand seven
hundred and nine by nine thousand eight
hundred and sixin the two forms of type will
serve as examples.

9 7608
2301
8 6507
4602
06 04405 9 7 1
07 2
08204 84:20 05 4

85400454 8 5

04

It is not necessary to have in the type-
holder as many as eighty-two types, as some
of them are repetitions and the following
thirty-seven types are all that need be used
in the printing, if found desirable:

0660000 O0O0O0O0T1T11
01 2 3 45 67 8 9 0 2 4

1112 2 2 2 2 2 3 3 3 3
5 6 8 01 485 7 80 2 5 6

4 4 4 4 4 5 5 6 6 7 8
0 2 5 8 9 4 6 3 4 2 1

For example:

8X9=72 and 9X8=72
5X9=45 and 9xX5=45
3xX93=27 and 9X3=27

If thirty-seven types only were in the ma-
chine, the index plate would have to be con-
nected with the types in such a way that on
pointing and printing the result of either
figure 9 in the eighth row or 8 in the ninth
row, 72 would be printed; and on pointing
and printing the result of either figure 9 in
the fifth row or 5 in the ninth row 45 would
be printed, and so on. Suchan arrangement
does not appear to be wanted in the case of
the *“ Hall type writer,” but it might be nec-
essary with other machines, for which it might
be advisable to arrange-the index plate dif-
ferently, so that forty-five out of the eighty-
two types would bear two indications: for

502,425

example one type would represent 8X9 and
9% 8; one type 59 and 9X5; one type 3X9
and 9 X3, and so on.

The positions of the type-formsand index
plate are fully shown in Figs. 1 and 2 of the
drawings. :

A represents the frame of the type-writer
and B represents a plate which is hinged at
b b and whicl is capable of lifting up, there-
by exposing the paper C upon which the
printing isdone. Through this plate B there
is a hole d. This hole is just above and over
the periphery of the rubberroll D about which
the paper passes. The paper C is held in
place by the spring-tongue e. On this plate
B is pasted a thin ink ribbon ¢ of the size of
the type plate, so that every time the type

plate is depressed as hereinafter explained it

Inks itself upon the ribbon. Just above the
ink ribbon but in no wise connected with it
isan elastictype-platec,the same being shown
in section, and is held in place by the form 2.
This type-plate is of rubber and ordinarily
contains in relief the letters of the alphabet,
but when it is desired to wmultiply the type-
plate will contain the figures as shown in

:Fig. 3 or those as shown in Ifig. 4 of the draw-
.ings.

The index plate which contains the letters

‘of the alphabet is shown at i and the index

plate for multiplication, that shown by Tig.
5, is shown ab 7.
At II is shown an arm, hinged at p and

‘connected by means of the plate tothe form
:7 which latter holds the type plate.
.arm H is fastened a pointer A’ which rests
‘on the index plate 7.

To this

This index plate j ison
a raised formas shown in Fig. 1 and by hav-
ing it arranged as shown the alphabet index
plate 2 does not have to be removed when it
is desired to multiply—Dbut all that need be
done is to insert a multiplication type-plate ¢
in the form <. This type plate ¢ and holder or
form 7 are is adapted to move intermittently
and bring any given lefter, orin case of mul-
tiplieation the product of any two numerals
into alignment with the opening d, and when
so brought into alignment the arm Il is de-
pressed and the proper letter or figure on the
type-plate is pressed, by means of a plunger ¢’
mounted on plate S through the opening d
upon the paper.

The spacing mechanism consisting of a
worm and gear is shown at p P.

Thetype-holderorform,socalled,adapted to
hold the flexible type-plate upon which, when
it is desired to multiply, the plate containing
the productof twonumerals as shown in Figs.
3 and 4, is fastened, is shown at<. Upon this
type-holder 7 is fastened by suitable screws ¢’
2’ the rubber type-plate c containing in relief

‘the figures (the product of two numerals) as

shown in Fig. 8 or those as shown in Tig. 4.

“This rubber type plate is not shown in Fig. 6

of the drawings in order that the mechanism

-of the type-form can be more clearly ex.

plained. This type-form ¢ is pivoted at 2, 2
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to arms 3, 3, which, in turn are pivoted at 5,
5 toa frame 4 and this frame 4 is again piv-
oted at 6, 6 to arms 7,7. The arms 7, 7 are
fastened at 8, 8, but so as to permit their free
movement however, to the plate S.

At ¢’ is shown the plunger, so ealled, which
is securely fastened totheplateS. This plun-
ger ¢’ is provided with a collar s under which
the inner periphery of form 4 moves. It will
be seen that by this arrangement of partsthe
type plate when attached to the form 7 can be
moved by means of the plate & and arm H
either forward or backward or right and left
so that any given product of two numerals
can be brought directly over the hole d in the
plate B and directly under the planger ¢’, as
this plunger ¢ is always direectly over andin
alignment with the hole d.

In Fig. 9, the index plate of the multiplier
is further shown at 7 and the index plate of
the alphabet is shown at &. These index
plates are permanently attached to the top of
the plateS. On thisindex plate j are printed
or attached in any suitable way the figures,
and on the index plate /i the letters of theal-
phabet are printed or fastened as may be de-
sired. :

The index plate 7t is provided with holes v’
2" and the letters are at the Dottom of the
holes, but so as to be visible when looking
from above. Into these holes a spur v upon
the end of the arm H fits when the armis de-
pressed. This arrangementis desired so that
the operator can more easily and quickly
have the pointer over the letter it is desired
to print.

The index plate 7 is not provided with any
holes, but the pointer simply rests upon the
surface of the index plate. The pointer 2/ is
made of flexible metal so as to permit the
arm H to be easily depressed for the purpose
of printing.

The arm H is adapted to be grasped by the
thumb and finger and, as it is hinged at p,
can be raised or lowered atthe will of the op-
erator and by this construction and arrange-
ment of parts when the pointer is moved to

point a figure that is to be multiplied, the fig-
ure or figures representing a portion of the
product on the type-form are brought directly
under the plunger ¢’ and over the hole d and
when the arm H is depressed by the same
movement that puts the spur v in the hole,
the plunger g’ presses the given letter or pro-
duct of the numerals through the hole d onto
the paper C, see Fig. 8. After the plate Sand
its printing mechanism have been depressed
as shown in Fig. 8 and the hand of the opera-
tor lifted the plate and its mechanism imme-
diately fly back to their normal positions as
shown in Fig. 7,bythe aid of a spring12 and
arms 13, 13 attached to the rod 14, see Fig. 6,
the arms 13, 13 being all the time pressed
downward by the spring.

At 15,15, are shown lips or stops which pass
loosely through the plate S and are so con-
structed as to limit the npward movement of
the plate S.

Whenit is desired to multiply my improved
type-plate containing the produet of the nu-
merals is fastened to the form 4 (instead and
in place of the alphabet plate) and the index
plate and pointer being already and always
in position and readiness, the same operation
is gone through with as in the case of print-
ing.

The operatorif he wishes to muliiply three
times four puts the pointer 7’ on figure 4 in
the third row and depresses the arm IT, and
the result is that the product, namely twelve,
is printed on the paper.

I claim— ‘

Tn a multiplying machine the combination
with a typewriter of an index plate a type
plate having type which print characters rep-
resenting the product of numerals multiplied
together and a pointer mounted over said in-
dex plate and connected to said type plate to
actuate the latter substantially as set forth.

JOIIN SAWYER.

Witnesses: 7
WiLriaM HowiIE,
JOHIN STEGGALL SAWYER,
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