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UNITED STATES PATENT OFFricE,

- JAMES MALLMANN, OF SIIEBQYGAN,_‘\VISCONSIN.,.

GALCULATING-MACHINE.

SPECIFtCATION~forming- xart of Letters Patent No. 628,273, dated July 4, 1899,
S - Applicetion fled April 4, 1898, Serfdl Ko, 676,292, (No model. _ '

To all whom. it may concern: . - -

* Be'it known that I, Jauss MALLMANX, of
"Sheboygan, in the county of- Sheboygan and

State of Wisconsin, have invented a new and

s usefulImprovementin Calculating-Machines,

of which the following is a description, ref-
erence being hagd to the accompanying draw-
ings, which are'a part of this specification,

. My inveition has relation to improvements

o in calculating-machines. . E :

_The primary object had in view is to pro-
_ vide a calculating-machine capable of add-
~ing:subtracting, maultiplying, dividing, and
accomplishing other arithmetical .problems
«5 within its range in & simple and expeditious
manner, the machine being of an exceedingly
. simple construction for machines of this char
., acter, owing t0 the number.of its working
- parts being reduced to the minimum, and
2o hence capable of +being manufactured and

'sold at a comparatively low price. )

_A further object contemplated is the pro-
vision of ‘a simple type-writing attachment
capable of printing the different figures in

25 columns as the keys of different denomina-
tions are operated. . o K :

An object ineidental in the printing at-
tachment is the employment of Ieans for
throwing said printing attachment out of op-

3o erative position when calculations sre being

tion. .- :

.With the above primary objects in view
the invention® consists of the devices and

35 partsor theirequivalents, ashereinafter more
fully set forth. . : :

In the accompanying drawings, Figure 1is
a plan view of the-complete machine, Fig.
2 is a side elevation with the side piece re-

4o moved. TFig. 3 is a longitudinal section
through the center of tle machine. Fig. 4is
a plan view of a fragment of the machine on
a plane Lelow the quotient-wheels, parts be-
ing removed. Fig. 5 is & front elevation of
45 .the caleulating and quotient wheels, parts

_inade other than simple addition or subtrac-

. beingremoved and parts insection in order to-
g

clearly disclose the, means for turning said
‘wheels back to zerc. Fig. 6 is a side eleva-
tion of one of the ealculating-wheels and al-
so lied parts.. IMig. 7 is a view of one of the cal-
- .culating-wheels, looking on the oppositeside
to -that shown in Iig. ¢ and showing. the

1

‘with 4 series of line

numbers,

means for carrying forward the ainounts.
Fig. 8 is a detail fragmentary view of one’of
theguide-bars. Fig. 9 isadetailfragmentary

view of the push:bar which rotates the paper- -

caryying roll. TFig. 10 is an edge view of one
of the.type-bars. Fig. 11 is a side elevation
of a modified form of printing device, and
Fig. 12 is a.plan view of Fig. 11. .- .

- Referring to the drawings, the numeral 13

53

Q0.

indicates the casing.of the machine in whiclr -

most of the parts of my invention are in-
closed. The top of the casing is provided

E s of ‘openings through
which keys 14 pass.
keys are formed er provided with head-
‘pieces or bultons on which ‘are deSignated:

the keys will be arranged in a series of lon-

65>

The upperends of these -

The openings areso disposed that

70

gitadival lines running lengthwise of the top °
of the casing. . The hedds or buttons at the -
upper ends of-the keys of each’longitudinal

line are numbered from “< 0™ 60:°9,” the key '~
having the <0” designation thereon being ad--

visably the key nearest the front end of the
machine and the keys of each longitudinal
line being numbered conseculively from the
““0” key to the key at the rear end of the ma-
chine. = All the keys,- with the exception of
the ““0% keys, aré formed at their inner or
lower ends with beveled edges 15, the bevel
gradually increasing fromn the 17 key of a
line to the terminal or “9” key of a line.

. Above the bottom piece of the casing are

arrangedaseriesof fixed guide-bars 16, which

15
89.

85

are supported by means of transverse cross- -

pieces 17, extending upwardiy from the bot-

ltom. One of these bars 16 is provided for

each longitudinal line of keys, and said bars
are so located as to be immediately in line
with the lower ends of the keys of the several
lines.
through, which slots correspond in numberto
the number of Keys in each line. . The slots
of each bar are progressively lengthened from
the front toward the rear of the'machine, and
the slots of the sevetal bars are of the same
length with respect to each other.
Below each guide-bar is a longitudinally-
movable arm 14, each arm preferably consist-
ing of two parallel bars, which are connected
by a series of transverse pins 20, and said
bars have journdted therebetwéaen a serics of

Each bar has a series of slots 1Sthere- -

95

100
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antifriction-rollers 21;mounted on other trans- '

verse connecting-pins. These antifriction-
rollers are so positioned below the slots 18-of.
the guide-bars that thelower endsof the bey--
eled edges 15 of the keys will be'in positidn

_ to engage said rollers on the depression of a

key. One of these rollers is provided for.
every key excepting the ““0” keys. Ido not

- wish to be understood as confining myself to

1o

thisparticular construction of longitudinally-
movable arms, as any other desired construc-
tiud may be employed which is of a character

. to permit the bevels of the keys to act there-

15

on, so as toimpart to said arms alongitudinal
movement. - ‘The frontend of each longitn-

-“dinal arm ig formed with-an upwardly-pro-

jecting extension, to:which is pivoted an arm

- 22, said arm provided on ity under edge with

" & series of teeth 23, nine-atleast of said teeth

20

25

being provided tocorrespond tothe digits ¢¢1”
to “9” of thekeys. The pivoted toothed arm

is held in a-normal position by means of a

coiled spring 23'. Each longitudinally-mov-
able arm 19 has secured thereto one end of a
coiled spring 24, said spring adapted to re-

- trieve the arm after pressure on a key has
‘heen removed -and the key returned to its

kA

normal position, - . -
Arranged within the casing a sunitable dis--

tance above the guide-bars 16 are a series of

type-bar-operating arms 25, said arins being

- supported by suitable cross-pieces 26. One

35

of these type-bar-operating arms is provided
for each longitudinal line of keys, and each
bar is provided with a series of slots 27, the
rear edges of said slots being preferably bev-
eled. The keys pass through these slots and

- also through registering openingsin the cross-

40

pieces 25. “The forward end of ‘each arm 25
is formed with a beveled or cam surface 28.
The rear edge of each key, at a snitable dis-
tance above the type-bar-operating arms, is

“formed or provided with a projecting beveled

45

‘lug or cam 29, which when a key is depressed

is adapted to -register with and engage the

_ beveled rear edge of its stot 27, and thereby

cause a rearward movement of the type-bar-

- operating arm. - The upper portion of each

50

key is encircled by a coiled spring 30, which
is coufined between the under side of the
head portion or button of the key and a cross-

.piece 31 within the casing. .These springs

serve toretrieve the keys after finger-pres-

- sure thereon is removed.

55

6o

. Journaled in the sides of a front éxtension
to the casing is a shaft 32, which shaft earries

.a series of calculating-wheels 33, there being

one.of -said calculating-wheels employed for
each longitudinal line of keys. Adjacent to
and rigid with one side face of each calculat-
ing-wheel is a ratchet wheel 34. Each-of these

- rachet-wheels is udapted to’be engaged by

65

the teeth of the pivoted arms 22. Each ratchet-
wheel is also engaged by a spring-pressed
pawl 25 to prevent backward rotation of 4+he
ratchet - wheel and caleulating-wheel. In
order to prevent the ratchet-wheel from ro-

628,273

tating too far or beyond the desired point b

" the impetus given thereto by the engagement

therewith.of the teeth of the arms 22, 1 pro-

‘vide;-in cofinection with each’ calculating-
wheel and allied mechanism,alever 36. Each.

lever is pivoted medially at the upper end of
& standard 37. The end of the forward arm
of each of these levers is immediately above
the pivoted toothed arm 22, and the ehd of
the rear arm of said lever is bent downwardly
and bears on the edge of the arm 25 normally
at the base of the cam-surface 28. By this
construction after one of the longitudinally-
movable arms 19 has been inoved forwardly
by the actuation of one of the keys and the
ratchet-wheel and the calculating-wheel have

70

-

75

8o

been thereby rotated a certain:distance the -

"arm 25, by the manipulation of the same key,

will by this time’have been moved rearwardly
asufficientdistance to cause the cam 28 to act
on the downwardly-bent end of the lever 36,
and thefeby cause said lever to be turned on
its pivot, 8o as.to throw the forward arm of
the'lever downwardly,-and thereby bring its

85 -

.99

end in firm engagement with the upper edge .

of the arm 22, and thus hold the teethof said

arm in firm engagement with the teeth of the

ratchet-wheel, and thereby prevent more than
the regnired rotation of said ratchet-wheel.
Each calculating-wheel, with the exception of

the first one of the series, has also in conneec-

tion. therewith mechanism for transferring

amounts over from one wheel to.the next
wheel of the series. This mechanism will

now be explained. Secured rigidly by méans

of bolts 38 to the upward extension of all the
arms 19 with the exceptionof the first arm 19
of the series are arms 39, said arms provided
at their outer ends with 'inclined lugs 40.

Pivoted tolugs extending np from the bottom
‘of the casing are bars 41, one of said bars be-

ing provided for each calculating-wheel with
the exception of the initial calenlating-wheel.
One side of each of these bars at 8 wmedial
point is provided with an outstanding lug or
projection £2.
41 is pivoted a dog43. To the dog 43 is cou-
nected a link 44, and to the opposite end of
said link is connedted a coiled spring 45, said
coiled spring being alsoconnected at its other
ond to a fixed part.. Mounted on the shaft 32,
on the sideof each caleulating-wheel opposite
to the side against which the ratchet-wheels
34 are arranged, are cam-wheels 46, said eam-
wheels being each provided with a plurality

To the upper-end of each bar

95

10C

105

110

115

120

of projecting cam-surfaces. ,The lugs 42 of |

the bars 41 stand out a sufficient distance
laterally from .the bars 41 to be engaged by

125

the cam-surfaces of the.cain-wheels 46, as .

shown most clearly in Fig..7 of the drawings.
This completes a description’ of the parts
adapted for carrying over the amounts from
one wheel to the other, and the operation
thereof will be fully pointed out in the de-
scription of the operation of the machine in
its entirety, which will follow hereinafter.

" Each caleulating-wheel is provided circom-

130



5 figures around-the peripheries of the wheels.
" thi rty numbers appear. There are also thirty.

628,273 . : 3

ferentially with iwo series of numbers, the
numbers of each serieg running from “0” to
“9” and being duplicated three timesin each
circle on each wheel, so that in each ecirele of

teath on the ratchet-wheels 34, -Thisarrange-
-ment, however, is:not at all necessary, and if
caleulating- wheels of smaller diameter were

10 ‘used-the series of numbers running from 07

210 9" might be merely duplicated in each
‘eircle, or,.in-faet, the numbers “Q” to “9”
might exteha entirely around the circumfer-

. - enee of the.wheel, and in-@ithe’rcase the num-
15 ber of teeth in the _r&tchétfjvheels 34 would

correspond to the number of figures on the
wheel in each eircle. . Tt will be noticed that
the numbers in-the two circles of figures on
eachwheel arg arraviged in‘inverse order. The

20 top.of the forward-extension of the casing is

25 pr-ovided-witha_-serieg of ‘openings, which’

-

provided withig series of sight-openings 47;
- which register with thetwoseries of numbers

on each caleiilatin g-Wheel. Abovethese sight--

openings isa’ slidable plate 48, said plate also

when ‘the plate is’ shifted may be made to reg-
_ister with the sight-openings through which
"the numbers on the caleulating-wheels which

run in one diréction ire visible or.in register

30 with :th,e'ope'nih‘gs”t,hrough which the num-

berson the caleulating-wheelg running in'the
reverse direction are visible, N
The shaft 32°'0f the calenlating-wheel is pro-

.vided upon one end with afinger-piece 49 and-

35 near its opposite’ end, within the casing, is

" provided with a Projecting . pin-

50, which-is
engaged by the frée end of g spring 51. The
shaft has also projecting therefrom at certain
distances apart throughout its length other

40 pins 52, and the hubs .of the caleulating:

~ wheels -have projecting therefrom ‘pins 53,

which are on a plane at Tight angles to the
bins 52. - The purpose of this construction is

to provide for rotating the calenlating-wheels -

45 back to such position that the “0” mark on

5o spring 51,

6o_is accomplished by t;he__‘f_()llo.wing construc.-.

all the. wheels will appear through the sight-
openings. “In order to accomplish - this, the
finger-piece 49 is grasped and the shaft 32

pulled outwardly against the action of the | L
This will bring the shaft to such |

position. that itspins 52 will when the shaft
is rotated engage the pins 53 of the calenlat-
ing-wheels. The rotation of the shaft isthen
coutinued until the Wheels have been rotated

-55 the desired distance to display <0.” . It isob-

vious, however, that before the operation Just
deseribed ¢an be accom plished it is neeessary

that the ends of the ‘dogs 43 be thrown out of.

engagement with'the rateliet-wheels 3t. This

tion: Eacli of. the longitudinally - movable
wrms 19 is formed with a depending. pin 54,
fassing Leneath and transversely of the se-
ries of longilud_in';dly-mm'ablé arms’is an ac-

65 tuating-arm 53, said arm provided withi g ge-

ries of inclined cuts or cans 90, there being
one of said inelines oreams provided for eael,

depending bin. The actuating-bar has short

‘slongated slots through it near o bposite ends
‘thereof, and through these slots pins ‘pass,
.and thereby limit the extent of the move-

ment of the actuating-bar in -the direction

tion ef the actuating-bar, wherein the pins 54
are adjacent to the shoulders or angles of the
inclined cuts. . Wheu it is desired to turn the

ofit8 length. . Fig.'4 shows.the normal posi-

75-

shaft 32 in the manner previously referred to |,

for the purpose of turning all the calculating-

wheels back to ““0,” the actuating-rod is first
pushed’ inwardly to the extent of its move:
ment. ' This will cause the ineclined or:cam

pins, and theréby move the longitudinally-
movable arms forward, and consequently the
‘Divoted toothed arms 22 and also the arm,39,
in the saine direction. As the arms 39 are
thus moved: the projecting lugs 40 thereof
are moved away from the dogs 43." . The ac-
tuating-arm'55 is held inwardly by. one fin-

ger of one hand, while with the othér hand.

the shaft 32 i turned in the manner pre-

viously pointed out. Asthe projecting lugs

8o

Surfaces thereof to actagainst the depending .

[s1e]

40 no longer offer any obstriction to the up. a

movement of the dogs 43, said dogs and the.

toothed pivoted arms 22 as the shaft 32 ang

the ratchet-wheelscarried thereon arerotated.

95

are forced upwardly by the teeth of theratchet-. -

wheels, and hence said .ratchet-wheels are

permitted to be rotated so that “0” will ap--
After this.is

pear at each sight-opening.
accomplished the finger pressure on the ac-

100

tuating-bar 55 is removed, when of course.. .

said bar is automatically returned to its nor--

mal position by ineans of the longitndinally- .

movable arms 19, which arms are moved rear-

105

wardly after having performed their funetion

by the action of the springs 24.

Referring to the printing me'chanisui,'-t'hé:.: )
numeral 57 indicates a paper-cyli uder of the .

usnal'and well-known form. Exténding up-

I1¢

wardly from the bottom of the casing arc .
uprights 58, and to the’ upper ends of these .

uprights are hinged shorter uprights 59,which-

form bearings for the shaft or axis 60 of the. -

paper-eylinder.” The short standards are so

inged as to be-thrown rearwardly when re-

115

leased, 8o that the baper-eylinder may be-.

Lurned out of operative position for p rinting, .

The short uprights are held.releasab] yinup: -

right position Dy any desired means—such,

T2

for instance, ag Ly spring-arms §1,whicharms -

are provided with projecting shoulders, said
shoulders adapted to engage other shouldeiy
G2 at the lower ends of the u prights. These

Spring-arms are preferably provided with iy

125

clined or oblique extensions, forming handles ‘

for convenience in operating the same when
it is desired to  throw the shoulders thereof
out of engagement with the shouldérs of the
short uprights.” One end of the shaft or axis
of the paper-cylinder is extended a desired
distance beyond the side of the casing and is

130

provided with a milled head 63 for conven-.:: .
ience in turning the §haft and its eylinder "+
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Droperly adjust the DPaper to he
o the cylinder, Pivoted fothe up-

Arms to be thrown up-

e roller yieldingly

in contact with the surface of the baper-cyl-

indey;, whereby the- paper whe,

said cylinder is held
15 thereof, 8¢ that when

the paper is Move
is'also formed or

8C1567, adjacent to the

and forming guides fop gaidi

d therewigh,
brovided wit}

0 adjusted to

firmly to the surface

the cylinder jg rotated
Each arm 64
1 curved fip-

surface of the cyli nder,

ng the paper.

20 aroundthe ¢ylinderassaid eyIinder’isx'otated.
The Dumerals 68 ¢g fudicate laterally-ex-
tendin'gangulararms,
provided with n pwardly-extenq ing

63 69

Toll 70 tg the dther ap
wound from gpe roll
-other,

. This ribbon ex
. eylinder g

inder, near one end of

ratchet-

movable arm ang being
said longitudj

a serie

wheel 79
Each longit
- 35 connected to jtg reare
With a cury,
dicate
brovided for
pivoted m
40 rights 74,
curved slot of
forwargd end o
Year end of e
the Iowep en
45 one of said type-

ner jusg described,

vided at itg upper end, upon jig re
aracters, the ‘char
resent application of
the numbers <~ to

upper end of

following downwardly i,
55 Totl

50 with

6a rranged
casing and P

a series of ¢h
the p

1 re

18 a' push-bLay 79, saj
along one edge atdista

1ng- 60 the dist

65 series of recesses S0,

_hate
bevel

e

d

surfaces 81, w

udinally-movaly

nally‘moy.

the bar R:l;d th

ance betwe

Wwhich at their

» ON which are revolubly mogg
25 7070, inting-ri '

ends are

d is adapted to pe un-

and woungd

p on the

tends‘len‘gt-h Wise of Lhe

nd adjacent 1o the surface of ‘said
- 30 cylinder against which the ty

pe-bars strike,
Mounted gn the shaft op axiso

f the Daper-cyl-

said shaft o axis, is a

e arm 19 has

nd a plate 73, provided

ed slot 74, -The numerals 75 ip-
S-of rocking Jey

eachplate 73,
edially to the

©18, one being
heselevers are
upper ends of up-
SCrew or.pin passes through the
each plate'73 ang engages the
f each rocking lever, -
ach rock

ing lever ig connected

d of a type-bar 77, there being
bars for each Iongitudinal]yé
actuated by each of | h
ablearmsip the man-

Each type-bar is ‘pro-

ar vdge,
acters in
the device being

9.7 <« 0 st-;l,l‘ﬁng at the

¢ other num bers.
regular sequence,
ar-end of the type-bar-o

Derating
“Arms areconnected link i

nectedtothe type-bars,

8 forming with the ro
barallelograms,
aloug one side
arallel with the

d bhar. being

cking le- |

of and within the |
first line.of keys
pProvided

nees apart correspond-

en the keys with 5

The Operating-keys 14
also Projecting from their re

hich when the

ar edges
keys arve

-dep'resséd are adapted tg éngage the recesses
of the push-bays, It will of ‘course be under.

stood that only the keys in one line are pro- :

vided with these ‘l_'egisteriugxbeveled lugs 81,
inasmuch as onlyone push-bay 7013 provided,
The forward end of the push-bay is connected

-to one end of 4 coiled SPring 82.° The reqy

énd of the. push-bar ig connected to the lower
eud of a medinlly—piVoted.lever 83. The up-
per.end of this medially—pivoted lever hag
Pivoted thereto an arm 81." e forward end
of this arm-iz provided wit], a Series of teeth
.which are adapted to engage the ratchet-
wheel 72, ' - - )

. The operation of. Iy machine for the pur-
poseof adding numbers willnow be explained;
Before operating the plate 48 should be slig
toward the right of Fig. 1, so as to bring itg
sight,-openings into register Wwith those sight-
openings 47 of the casing through which ‘the
first circle of bDumbers on the caleulating-
Wwheels are visible.. If the' wheels -are not
turned so ag to make ““0” o ggel one visible,
the shafy 32 should be turned in the manner

1n position to bring its “0” character to view,

L ANOW it will be Supposed that it is desired -

to add the t‘ollowing'numbers: 614, <95 »

2

-and ““1,890,” . 1y, the first place key G of the

third column is depressed. The beveled sur-
face 15 of (his key will pass through the ap-
Dropriate slot of jtg guide-bar 16 ang then act

on the antifriction-yoller 21 below of the ap--

Propriate Iongit.udinally-movable arm1i9, Ig
wiil be understood thay the beveled surface
15 of each key is sq broportioned vtha_t; it will

| move its longitudinally-momble bar just the

required distanceto cause the pivoted toothed
arm 22 to turn the ratchet-wheel 34 5 st:ffi-

cient.distance to cause the appropriate eal:-

culating-wheel to turn just the broper dis.

tance to disclose the 'qumber indicated on the-

this time the small beveled lng 29at 4 medial
point of the koy comes into action and ep ters
the slot 27 of the type-bar-operating arm 25,

75

8o

8s

90

Lercinbefore pointed out untjl each wheel ig .

100

105

I1o

Y, 115

i20

and heueca forces said arm toward the rear of -

| the machine, This will cause the cam-surface
1 28 of said arm to act on the laver 3¢ 1o the

manner hereinbefore pointed out, so as to

125

beyond the desired: point. The next opera-

tion in the example given is tq depress key1

“of ‘the second column and then key 4 of the

first column. Ip each instance the same op-
eration of parts oceurs, ag just described, and
the wheels wil] show “G1g.» next oper-
ation ig to depress key. 2 of seeond columy,

s
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This will cause’the baléni&t&xxg-\vheél of this

5

colamn to wove the distance of two niove’
numbers, and as the wumber ¢ 1” was-hefore
visible through the sighfropenings the nium-

ber **3” of this.caleulating-wheel will now be -

vigible.. Next key 5 of the first eolamn is de-
pressed. " -As the caleulating- wheol of said
first column was left before at ““ 1, said wheel
will now movethe distdnce of five more teeth
and display “9” to view. Next key 1. of

fourth column is depressed. . This will dis-

- playthennmber “1” of the caleulating-wheel

20

relating to fourth column. ~ Next key § of
third column is depressed. -As the'calcalats
ing-wheel of " the third -célumn before dis-
closed ““6” the wheel will be rotated-such-a
distanee as to pass by the number *9” of this
series ornumbers of the circle and be brought
to ““4” of the succeeding series of numbers
of the cirele, and thereby disclose ** 4 to view.

* In thus passing by the first seties of numbers,

3°

35

however,-and in leaving the mumber 9" of
said first series the cam-wheel 46 relating to-
this ealeuluting-wheel will have been rotated

_sufficlently far to bring thie highest point of
“the eam-surface against'the projecting lug of

the bar 41, and" Hence “tnrn said bar on its
pivos and drawing back the dog 45. With
the continued rotation. of the ciilenlating-
wheel and the cam-wheel, and as thenumber
‘“90” of this series of numbers of the circle
leaves the sight-opening, the highést point of
the cam-surface leaves the projecting lug of
the bar 41, and said projecting:lag falls into
engigeinent with the lowest point of the next.
caib-surface, thus permitting the bar 41 to re-
turn to its normal position, and in so return-

" ing to cause the dog 43 thereof to engage vtk

‘40

the ratchet-wheel 34 of thé next succeeding
caleulating-wheel, or the calculating-wheel of

. the fourth colu'mn, turning said wheel the dis-

45

tance of one number. The -inclined Ing 40
prevents .oveirotation. of this ‘succeeding
ratchet-wheel, inasmuch as the end of the
pawl on ité forward thrust.comes beneath
this lug, and hence said lug _holds the pawl

_-firmly-in‘engagement with the teeth.of the

- through the siglit-openings.

55

6o

ratchet-whegl, thereby preventing overrota-
tion of said ratchet-wheel by .its own.mo-
mentum. Inasmach as the number “1%was
previously ‘to view in' said fourth column,,
number ““2” will now be brought to view.
The nextopera-
tion is to depress.key 9 of thé second coly;
umn. ° Asthe namber “3” was before visibie.
in said second ‘column the calculating-wheel
pertaining ‘thereto will-pass. by’ the- number.
*“9”" of this particular series of numbers on-
the wheel and disclose figure ** 27 of the next
series of tliis eircle of numbers, angd in pass-
ing by the ** 3” the next sucecéeding caleulat-
ing-wheel, or the: calculating - wheel of  the-
third column’ will be-operated the distance of

- one number in exactly the same manner as

65

previously painted out. As the calculating-
wheel for'said third cclumn previously dis-.

OPy

5

wheels will therefore show through the sight- ..
‘openings-the number 2,539, which is the
stum total of the three numbers added to- 70
gether. . - - =~ : o o
When my machine is thus ussd for the op-
eration of adding, it at the same ime simul- |
tancously prints the numbers in columns.
As the keys are depressed in the manner just 75
desceribed and the longitudinally - movable;
Larg 19 arve forced forwardly, the movement.
‘of the plate 73, carried at the 'rear end uf
edch longitudinally-movable arm, will cause
the pin in the end of the rocking lever 75 to 8o
ride in the curved slot 74, and thus turn said
racking lever -and clevate the type-bar 77.
When each key has licen depressed to such
_an extent as to bring the square shouldar 85
thereof into engagement with the appropriate
slot of the guide-bar 16 and the forward
‘movement of the longitudinally-movablearm
19 is thus stopped, the beveled lng 29 will:
then“be acting against the inclined rear bor-
dering edge of the appropriate slot 27 in the
type-bar-operating arm 23, and thereby eause
a rearward rmovement of said type-bar-operat- .
ingarm,and consequently suchaction against
the link 78 as to cause the type-bar to be
thrown rearwardly, so as to causs the appro-

| priate type tostrikeagainst the inking-ribbon

71-and force said- inking-ribbon against the

paper to be printed upon. It'willbe under-

stood that thé keéys are 8o regilated that the

longitudinal movement of the arms19is just

sufficient to cause the raising of the type-bar
.such a height as tobring the proper typeinto

guch position with relation to the paper-cyl--
inder as to print the particular number rep-

-zsgnted by the key onto the paper. In the

example previously given it will be obvious

that *‘614” will be first printed, and imme-

diately upon depressing the last key.4, which

is-a key of the first column, the beveled sur- .
face 81 of said key will act on the push-bar
.79, 80 as to cause a tarning of the medially-

pivoted lever 83 and a pulling forward of theé

toothed arin 84.  When pressure on the key

is removed, the coiled spring 82 will return

the push-bar 79 to its normal position, and in

thus turning the same'cause the toothed arm

84 to be thrown rearwardly, the teéeth of said

arm engaging the ratchet-wheel 72, and there-

by moving the paper-cylinder 57 the required
-distance rotatively to bring the paper in po-
.8ition for the next line of figures. After the.
;different numbers are thus printed in a col-

Jamn the sum total is shown on the register-
ing-wheels, and -this 't al amount may be

kept in the mind of the sperator or set down 123
00 a.picce-of paper and then the keys oper-
ated to print’ the total amount beneath the
column of figures. When the machine is
used for the purpose‘of subtricting; the very
same operation of the printing mechanisin
‘takes place as in the case of adding—thatis
to say, the printing mechanigm first prints
‘the:number to be subtracted from and then

10¢

10§
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closed 47 it will now disclose ““5.” The

beneath said number the number to, be sub-

1
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tracted. The remainder is printed in the
- same manner as explained in regard to print-
ing the total in the operation of addition.
This printing mechanism is not adapted for

_ 5 the operations of multiplying and dividing,

aswill_ be readily understood from the:ex-
planation of these operations, and hence when

the magchine is employed for such.purposes’

the printing mechanism is thrown out of op-

‘1c erative position by pulling the spring-arm’

61.ouf of engagement with the shoulders 62 of.

the short uprights 59. Said uprights are then |

free to be thrown rearwardly on their hinges
and to carry the paper-cylinder and allied

15 partsin the same direction.

The operation of multiplying will now be
explained.. In this operation the samesight-

openingsand thesamse circles of figures on the |

caleulating-wheels are employed as in theop-

20 eration of adding, all the caleulating-wheels,

in the first place, being set t0°*0.” . Tt willbe
supposed thatitisdesired tomultiply ¢ 82* by
€¢12., Itisnecessary tofirstpresskey 2 ofthe
first column twice, then key 8 of second col-

- 2§ umn twice, then key 2 of second.column ounce,
. - and key 8 of third column once. The result
« willbe *984,” which will be disclosed through

theregistering sight-openings. Theecarrying
“over from one galculating-wheel to the other

30 i3 accomplished exactly in the same manner
.- 48 in the operation of adding.

In subtracting the sliding plate 481is slid to.
the left of Fig. 1, so as to bring the sight-
openings thereof into register with the sight-

35 openings of the casing which are immediately
. above the left-hand circle of numbersaround:

the cdlculating-wheel or the circles of num-
bers whichrun in inverse direction,and which
nambers will be designated asthe ““negative”

40 numbers. It will besupposed that if it is de-

_sired to subtract “167,002” from ‘623,914

' theoperation is asfollows: Firstset the num-

ber to be subtracted from—in this example
623,914.”  Next depress keyil:of sixth col-

45 umn, key 6 of fifth eolumn, key:7 of fourth

column, and key 2 of first column. The re-
sult is ““456,912.” '

~ Insubtracting, when therotation iscarried.
" over from one calculating-wheel to the otheér
so instead of the succeeding calculating-wheel

disclosing onenumber greaterit discloses one
number less, in view of the inverse arrange-
men} of the negative numbers, -

In the operation of dividing it is necessary

55 to employ an extra series of wheels for dis-

playing the quotient, and which-wheels I
herein designate as ‘‘quotient-wheels” .and
indicate the same by the numerals 86. These
wheels are arranged in a portion of the cas-

6o ing above the lower calecunlating-wheels and

are mounted on a shaft 87. ~ Each wheel has
a series.of numbers around its peripheryrun-
ning from ““0”to *“9.” Rigid with each quo-
tient-wheel is a ratchet-wheel 88, and rigid

65 with each ratchet-wheel is a disk 89. The
- front end of eadh type-bar-operating arm 25

is provided with it upwardly-extending arm

90, and Lo the upper extromitly of each arwm

said pawls being in engagement with -cach
ratchet-wheel 88, One end of a coiled spring

extending beveled lng 93. - On thetop of the
casing, above the quotient-wheels, are aseries

with elongated slots 95,.through which set-
rscréws 96 pass. Theinnerendsof these arms
extend through openings into the casing and.
are provided with beveled surfaces 97, which:

-dog 95 engages the ratchet-wheels 88 and pre-.
ventis backward rotation of said wheels. In
the operation. of the quotient-wheels when it
is desired that any oné or moreof said wheels
should rotate the angle-arms 94 are pulled
‘outwardly, and when a keyis depressed the
- beveled lug 29 of said key will act. on the
type-bar-operating armn-25 and cause the arm
90 and the pawl carried thereby to be moved
forwardly, and thus rotate the ratchet-wheel
the desired distance to display the num:

the key depressed, which number is visiblo
through the sight-openings 99. . When, how-
ever, it i3 desired thatany one or more of the
quotient-wheels should not be rotated, the
angle-arm is pushed inwardly, so as to cause
the beveled surface 97 thereof to engage tho
beveled lug 93 of the pawl, and thus raise the
-teeth of said pawl out of engagement with the.

obvious that when the bar 25 s pushed for-

wardly the particular quotient-wheel will not

be rotated. . . « .
In explanation of dividing numbers it will

namber *“841” by ¢“65.” - The quotient-wheels
are first set so that none of said wheels will
be operated. Thedividend isthen displayed

lating - wheels or the numbers of the left-
hand circle of numbers on the calculating-
wheel. The divisor being *“64, it is first
requisite to divide this number into the first
numbersof thedividend which willeontain i, .
said numbers being ¢°84.” “*65," the divisor,
is therefore struck once by pressing-key 5 of
the second column and key 6 of the third col-
umn. - Before doing this, however, the quo-
tient-wheelof the second column is madeca-
pable of rotating by pulling out the'angle-
arm 94 pertaining thereto, so that the teeth
of the pawl 91 will be in engagement with the
ratchet-wheel.. The operation thus far will

the second column. Now pull outtheanglo-
arm pertaining to-the quotient-wheel of the
first columiy’so thatsaid quotient-wheol may
be operated, and strike the.divisor ““65” by
pressing key 5 of first column and key 6 of.

seeond column, vepeating as often until the.

92 is connected to the pawl and, the opposite:
end-of said spring tothe arm™0. . The inncr .
endof each pawlisformed withi an upwardly- .

ber on the quotient-wheel corresponding to’

90 is pivoted & pawl 91, the teeth of ane of -

7©

of angle-arms 94, which arms ave provided .

8o

surfaces are immediately above the baveled
-lugs 93 of the pawls 91. A spring-pressed .

85

9o

98

102

teeth of the ratchet-wheel. It is therefore .

105

be supposed that it is desired to divide the

through the negative openings of the caleu- -

‘115§ -

120

-
n
un

show the figure ““1” in the quotient place of

30
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-negative openings of ‘the enleulating-wheels

S

-10

15

show:a lesser number than the divisor, -In

this example, therefore, the key 5 of fiist

column and key 6 of second columa will be .

strusk twice, inasmuch as after striking said
-keys twice the negalive openings will show
61" as-the remainder, which of course is
less than the divisor: The quotient-wheel of
the first colamn will also show ‘2, owing to
key 5 of :said “first columa having been de-
pressed twice; The quotient will thérefore
‘be ““12,” with a remainder of “61,” making

the answer ““1241.” The .quotient- wheels

are also provided with means - for turning
‘them back to ¢<0,” similar to the méans -em.
bloyed for- tarning the ealeulating - wheel,
and-consisting of pins 100, extending from

. the shaft 87, and *'pins'l()l__.;at'righb-angle_s
- thereto, extending from the quotient-wheels,

20

.35

.30

35

At oneend theshafltis pravided with a milled
head for convenicnee in pulling the same out-
wardly, and nearifs opposite end, within the
-easing, is provided with a projecting pin 103,
against which bears a spring-arm 103, ©
On.Sheet 6 of the Urawings I show a modi-

fied form of printing arrangement. - The pa-
per-eylinder 57 is. mounted in the same man- -

“ner as in the other form of construction, and
1 also employ the rocking lever 75 and the,

“plates 73 as the ends of the longitudinally-

movable-arms 19.  Instead, however, of ar-
ranging-the typeona type-bar I arrange said
type on & whesl 104, mounted on ashort shaft
105, earried at-the upper end of a pivoted
-benring 106;

. and fast to the type-wheel a gear-wheel 107.

49

45

-T0 the rear end of the rocking lever 75 is con-
nected ‘the lower end of a rack bar 108 the

teeth of which are adapted to engage with-

the gear-wheegl 107, - A coiled spring 109
has one end connected to the rack-bar and
its other end connected to the. rocking lever
75. Each arm 25 is connected -to. the piv-
oted ‘bearing'lOG by means of a link 110, In
operation of this form of type-writing attach-
ment when a key is depressed and the hev-
cled portion 15 thereof acts upon the longi-
tudinal!y-movable_ arm 10 and-moves said

© arm forwardly the rocking leveér 75, through

50

its connéction with the slot 740f the plate 73,
is eaused to turn on its pivot and move the
rack-bar upwardly the requisite; distance to

_ rotate the gear-wheel 107 the proper distance

55

6o

65

to bringthe numberon the type-wheel which
corresponds to the number designating the
key in proper position for printing an the pa-
percarried by the printing-cylinder 57. "When
the namber ig thus. brought arouad to posi-
lion, the beveled lug 29 will act on the armi
25 and cause the. pivoted bearing 106 to be
swung rearwardly on its pivot aud forece'the
type againstthe inking-ribbon and cause the
imprint to be made on.the paper around the
cylinder. ‘The rack-bar 108 is also necessa-
rily carried rearward against the action of
the coiled spring 109, and after pressure on
the key is removed and said key returns to

Or the same shaft is moynted

i(g_‘n'drn’m] position, so as to releass the bev-

eled lug 29 from engagement with the slot of
arm 25, the recoil of spring 109 will return the
rack-bar 108 to.its normal position, and saidl
rack-bar in turn will force the pivoted besr-
ing 106 and the type-wheel and other parts
carried thereby back to their normal upright
pesition. It will of course De understood

-7

70

75

‘that for each line of keys one of the type-

wheelsandallied mechaniem is provided,each

type-wheel being mounted onaseparate short
shaft, ~
© Telaim— - . ,
1. The combinsgion, of a series of lines of
keys, said keys provided with bevels, the
bevel of each. snccessive key being greator
than the bevel of the preceding key, a fixed
guide-bar for each line of keys, each.of. said
bars, provided with & series of slots iu line
with-the keys, and each successive slot be-
ing longer than the preceding slot, the slots
adapted to accommodite the bevels of the
keys, a longitadinal armfor eachline of keys,
and adapted to be acted upon_by the Levels

‘of the keys, as said keys are depressed and

forced through the stots of the gnide-lars;
each arm adapted to be thereby moved vary-
ing distances by each keyof a line asa keyis
epressed, and registering mechanism adapt-
ed to be actuated by each:longitudinal arm
as saild arm is-acted upon by the keys, the
of the registering mechanismn. 3
. 2. The combination, of a series of lines of
keys, said keys provided with bevels, the
bevel of each suecessive key being greater
than the bevel.of the preceding key, 3 fixed

guide-bar for each line of keys, each of said.

ifferent keys causing diflerent registrations-
- 100

» 8o

8s

(13

9s

105

bars provided with a series of slots in line -

with the keys, and each successive. slot be-
ing longer than the preceding slot, the slots
adapted 'to accommodate the bevels of tho
keys, a longitudinal arm for eacli line of keys,
each of said arms consisting of two parallel
bars having antifriction.- rollefs journaled
therebetween, said rollers adapted to beacted

upon by the bevels of the keys, as siid keys
.are depressed and forced through the slots of .

the guide-bars, each arm adapted to be there-
by moved varying distances for each key of
& line as g key.is depressed, and registering
mechanism adapted to be-actuated by each
longitudinal arm as said arw isacted upon by
the keys, the different keys causing different,
registrations of the registerin g mechanism.
3. Thecombination, of aseries of longitudi-

nal arms, means for actuating the same vary-.

ing distances, registering mechanism consist-
ing of a series of index- wheels, a ratchet-
wheel fast to each index-wheel, a toothed bar
pivoted to each longitudinal arm and in en-
gagement with the teeth of the ratchet-wheel,

whereby thegctuation -of each longitudinal

Harm will canse, throngh the movement of the

toothed bar, a‘certain rotation of the ratchet-
wheel and the index-wheel .therewith, a piv-

oted lever, and means for turning said lover.

125
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so agto throw ils end into engagement with

the toothed bar at the instant said toothed |

Dbar moves the ratchet-wheel the requived
distance, whereby said ratchet-wheel is pre-
vented from being rotated beyond the proper
pom ‘ -

. The combination, of aseriesof longitudi-

\nal arms, means for auuatuw the same vary-

101

i dxst'mces, registering mechanism consist-
gof a series of mde‘: wheels, a ratehet-

'theel fast on each index-wheel, a toothed bat,]

5

20

15

.30
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40

vaoted to each longitodinal arm and engag-

ing the teeth of the ratchet-wheel, \\helebv

the actuation of ‘each lnn‘rltudmal arm will
cause, through the mov ement, of the toothed
bar, a cortain . rotation of the ratchet-wheel
and the index-wheel therewith, a medially-
pivoted lever, a bar provided with an incline
or cam, and means for moving said bar lon-
01tnd1nally whereby the cam is adapted to
act on one end of the lever in orderto throw
its opposite end into engagement with the
toothed bar, at the instant said toothed bar
movesthe mtchet—wheel therequireddistance,
whereby said ratchet-wheel is prevented from
bemg overrotated beyond the proper point.

5. In a caleulating-machine, the combina-
tion, of aseriesof lines of keys, a bar for each
line of keys, and adapted to be actuated as
cach key is depressed, each of said bars pro-
vided with an incline or cam surface, a lon-

gitudinal arm for each line of keys,each arm

constructed to be actuated varying distances
for each key of aline, registering mechanism
consisting of a series of index - wheels, a
ratchet - wheel fast to each index - wheel, a
toothed bar pivoted to each longitudinal arm,
and having its teeth in engagement with the
teeth of the ratchet-wheel, whereby the ac-
tuation of each longxtudmal arm will cause,
through the movement of the toothed bar, a
certain rotation of the ratchet-wheel and the

- index-wheél therewith,and a medially-pivoted

45

59

lever,onéend thereof acapted tobeacted upon
by the incline or-cam of each.longitudinally-
actuated bar, and when so acted upon, to
thréw the opposite end of the lever into en-'
gagementwith the toothed bar at the instant-
saxd toothed bar moves the ratchet-wheel the
requu eddistance, whereby said ratchet-wheel
is prevented from being rotated, beyond the

_proper point.

6.' The combination, of remsterm« meeha.n-

* ism ‘consisting of a series of mde‘( wheels,

3

a ratchet-wheel rotatable with each index-
wheel, a eam-wheel rotatable with:each iun-
dex - wheel a pivoted bar, providéd with a
projecting luv adapted to ride along the cam-

’ surface, and saul bar adapted to be turned

Go

65

on its pivot when the projecting lug thereof
raaches the highest point of the cam, and to’
rock in the opposite direction, when the lug
leaves the highest point of said cam, 4 pftwl
pivoted to the upper end of the piv oted bar,

and adapted to engage the fatchet-wheel of

the siiceeeding index-wheel,"when thelug of
the plvotcd 1m' leaves the highest pmnt of

d

Lhc eam-surface, and thereby wlate said sue-

ceeding rafehet-wheel a certain dxst.mce, in
order to impart to the successive indexiwheel
a rotaiion equal to the distauce of the num-
Ver, whereby, after the first index-wheel has
rotated a certain distance a partial rotation
will be transferred to the succeeding wheel.
7. Thecombiniion, ofle"hlenn"mednn-

70

75

ism mnslstuw of mdcv\\hee!s and a ratehet- )

wheel and. cam-wheel for each index-wheel,
and located, respectively, upon oppositesides
of each mde\—\\ hecl, aseriesof longitudinally-
movable arms, cach arm formed or provided
with an e\t(-lmon said extension provided
with a lug; a tuothul bar pivoted to each lon-
gitudinal arm and adapted to engage each
ratchet-wheel, & pivoted bar provided with a
projecting lug adapted to engage the cam-
wheel, a pawl pivoted-to said bar, the action
of the cam-surface of the cam-wheel on the
lug of the pivoted bar causing the pawl car-
ried by said bar to be moved the distance per-
mitted by the lug of the extension of tho lon-

_gitudinal arm, and ther eby move the suceeed-
ing ratchet-wheel the distance nccessary to

rotate thesucceedingindex-wheel thedistance
of one character, said lug of the extension of
thelongitudinalarm there‘by preventingover-
rotation of the succeeding ratchet-wheel by
holding the pawl firnly in engagement with
the teeth of the ratchet-whegl.

8. The combination, of a semes of bars pro-
vided each with a dependm - pin, and. each
having an extension therefrom, said exten-
sion formed with a lug, & pivoted toothed bLar,
a shaft having lateral play, and having a se-
riesof pins radmtmg therefrom, index-wheels
mounted on the shaft and havmg pins extend-
ing therefrom at right angles to the pins of

the shaft, ratchet- \wheele mounted on the.

8o

85

90

95

[ 1]

105

same slmft with the index-wheels,saidratchet- .

wheels being engaged by the pivoted toothed
arms, a cam-wheel for each index-wheel, a
pivoted arm provided with a lug adapted to

engage the cam-wheel, a pawl catried by the -~

pwoted arm and adapted to engage the Ing

-of the ‘extension of the longitudinal arm,

whereby the pawl! is prevenbed from overro-
tating the succeeding ratchet-wheel, and an
operatmtr-bax prov;ded with a series of cam-
surfaces adapted to engage the pins of the
longitudinal arms, as sald bar is operated,
whereby the longitudinal arms are moved
longitudinally in “order to bring the lugs of
the extensions of the arms out of engagement

with the pawls, whereby on the outpullmfr of .

the shaft said shaft can be turned so as to
bring its pins into engagement with the pins
of the index-v wheels; and thereby rotate smd

"index- wheels to a common poiat. -

9. Ina calculatm"-machme, the combina-
tion, of a series of index-wheels-each-having
two sets or series of numbers; one set or series

renning in a reverse direction to the other,.

e ns for actuating said wheels, a quotient-
wheel for each! mdex—wheel and means for
throwing cach quoment-w_heel into or.out of

124

130



- operation, so as to be operated each time ah

10

5

20

~ 2§

BEST AVAILABLE COPY

628,273 . 2

F)

index-wheel is operated, -
. 10. Inacalculating-machine, the combina-
tion, of a series of index-wheels each having
two seis or series of numbers, one set or se:
riesrnnniog in reversé direction to the other,
ymeans for actuating said wheels, a series of
quotient - wheels, one quotient-whecl being
provided for each index-wheel, a ratchet-
wheel for each quotient-wheel, a pivoted pawl
for each quotient-wheel, each pawl formed
or provided with a lug, and & movable arm
adapted to engage the lug so as to turn the
pawlon its pivet,and thereby throw the same
out of engagement with the ratchet-wheel.
11. Ina ecaleulating-machine, the combina-
tion, of a series of lines of keys, a bar for
each line of keys, and constructed to be ac-
tuated varying distances by each key ofaline,
calenlating mechanism far each line of keys

-and operated by the bar for gaid line of keys,

each mechanism operating an index-wheel, a
type-writing attachment, & tocking lever for
each longitudinally-movable arm and having
one end working in .a curved slot formed in

" aplateextending from each ion gitudinal arm,

-30

35

40
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and the opposite end of each rocking lever
connected to the type-writing attachment so
as to bring the proper type or character to
printing position, and means for forcing said
type or character against the paper to be
printed upon. - . S
“"19. In a calculating-machine, the combina-
tion,
ism adapted to be actuated thereby as each
key is depressed, standards projectipg up-

“wardly from the base of the machine, other.

standards hinged to the first-named stand-
ards, and normally held in upright position
with relation thereto, a paper-cylinder jour-
naled in the last-mentioned standards, means
for detachably holding said last-named stand-
ards in upright position, and for releasing

"gaid standards so as to adapt said standards
and the cylinder carried thereby to be thrown

out of printing position, a series of parts car-

" _rying characters, and a’ cornection befween

of a series of keys, registering mechan-

gaid parts and the calculating - machine,
whereby as each key is depressed, the proper
type is brought to printing position, and
caused to make 2n imprint upon the paper.

geo

13. In a calculating-machine, the combing-

tion, of a series of lines of keys, longitudinsl.

arms adapted to be actuated thereby, each

arm provided at one end witha projecting .

plate having a segmental slot therein, and
said arms adapted to be moved varying dis-
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tances as each key- is depressed, register- '

ing mechanism operated by the longitudinal
arms, a paper-cylinder journaled in guitable

Go

bearings, & series of type-bars for each lon-

‘gitudinal line of keys, a series of rocking

levers, each having one end connected to the
end of the type-bar, and its opposite, end
workirg in acurved glot of the upwardly-pro-
jecting plate, a push-bar also adapted to be
operated as each key is depressed, and alink
connecting each push-bar with each type-bar.

14. Inacalculating-machine, the combina-
tion,
ism adapted to be actualed as each key is
depreased, a rod adapted to be moved longi-
tudinally as
spring connected at one end to one end of the
rod, and at its other end to a fixed point, &
medially-pivoted lever having one end con-
nected to the rod, s toothed bar or pawl con-
nected to the opposite end of the medially-
pivoted lever, a paper-cylinder mounted in
suitable bearings, & ratehet-wheel mounted
on theaxisof the paper-cylinder, and adapted
through the described connection to move the

paper-cylinder a certain distance upon each

depression of a key, a series of type, and
means for bringing tife proper type to print-
ing position and into engagement with the
paper-cylinder upon each depressionof akes.

In testimony whereof 1 affix my signature
in presence of two witnesses. ’

JAMES MALLMANN.
Witnesses: ’

ArTHUR L. MORSELL,
Anwa V. FaTsy

of a serics of keys, rogistering mechan--
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each key is depressed, a coiled .
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