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UNITED STATEb PATEN T OFFICE

HOLMES MARSHALL OF NEW YOBK N. Y ASSIGNOR BY MESNE ASSIGNMENTS TO ‘
ADDOGRAPH MANUFACTUBING COMPANY A COBPORATION OF NEW YORK

COMPUTiNG-MACHINE

- To all whom it may. concem

" New York city, in the county of New

ot

- -~ tain new and wiseful ImproVement in' Com- |
_puting-Machines; of which the following is

“Be it known that I, HOLMES MARSHALL, a:
residing at’

York

¢itizen of the. United States,.

and Stateof New York, have mvented - cer-

:a'full, clear, and exact: description, reference

10

belng had.-to the- accompanying dra wings.
My invention relates to.a computmg ma-.

" chine’ wherein the. techanism may ‘receive
' -'its - actuation--from, -a- key:board, a- card
: .punched out ‘to indicate the- dlﬁerent num-’

- bers, or any other suitable mechanlsm

‘The object. of the invention isto provide:|i
an’ efficient-"computing  machine . of " great_
’adaptabllxty, not -only; as to its. method of
primary, actuation, but in'its Tésults in keep- -

- Ing separate recordq, sub- footqu, totals, in-

- 25

dividunal-items, ete.

. The embodiment of my 1n\7ent10n hereln"
- shiown may be: tefined; more ‘specifically; as -
 consisting of 1nd1(ator ‘wheels set - forward,
Cocby electromagnets whieh ,are arranged: to be

operated by a_series of contacts set by suit-

- able electlomagnets .

A prominent featurée of thls 1nvent10n is

* " also -the- arrangement ‘of ‘the series. of- con—

35,

“tacts irientioned - above so that when' one is
set; it sets all the contacts of Yower denomi-.
" nation thus furnishing, in every ‘instance, a a
- nymber of iripulsesto-the;computing wheel-
© operating magnets equal ‘to the number to’

be added. . It also provides for carrying
from one computmg wheel to .another.
_»My. invention further COMmpIises a print-

ng ‘mechanism which'is provided in connec-

- tion" with-all the computing wheels’ and the
arrangement of this prmtmg mechamsm i8

40°
:obtained of. all of the separate items before

such that first, an itemized record may be

- they are tabulated, second; that .subfootings

'
[S4)

may be: obtained from time to time and

_lastly. ‘that: total amounts  may be ‘printed.
“Thusit will be séen that a -complete record

statement Wwill be given: of all the. several

- 'steps-in’ an account.

The 1nvent10n may be. eummarlzed a8 con:

. sisting in, the. ‘construction and combination

"50.

of” parts heremafter
ing-had to the accompanymg drawmgs, de—

' ’scrlphon al;ld elalms

For convemence in- 1llustrat10n and de-

Speclﬂcatxon of Letters Patent
Applicatmn ﬁled .Tune 8, 1903

e%rlbed reference be+|

Senal No 160 460

scnptlon, I have shown thls form of iy in-
vention in a more or less diagrammatical
way Teaying ‘out. such ‘franie-parts, guides,
.ete.as do not dir éctly” enter into my: l1iven-
,__hon T have also omitted, in places, insula,
| 'tion for the electrical connectlons as this is
“not necessary - for- the.. propel understandlnd 60
. of my ‘invention.. :

. Referring ta the dlawmo’s, Flgure 1 isia

| longitudinal “section’ thmugh substantially
'gthe center of the device. _,
-with the top, plate of the casing- ‘remgved

Patented Mar 21 1911 :
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Fig..2'is a plan”

in order.to more clearly .show the internal

mechanrsms
ing- the opemtlng lever. and. some of the

65,

‘Fig. 8is'a side elevationshow- -

gearing connected with the. .different . parts.. -

IHO‘ 4is'a detailed view of the eomputing

svheels and_their mountmg, ‘showing the-

sleeves and shaft for setting the wheels back

70;"

to zero. Figs. 5, 6,7,-and 8 are. detall vigws -

of the same mechamem Tig. 9is a section -
taken tpon the line 9—9 of Tlg 13 Fig.'10-.
is ‘w partial top plan.of the Tear portlon of
.the  machine, showing the ecarriage and its

actuating mechanism;.and Fig: 11 is'a view ™’

contact rods and of the contact plate E.

““In constructing a device substantially, ein--

_taken upon the line 11~—11 of Fig. 1,-1ook- .
ing down upon the top of a: portlon of the-

80 -

bodying the features set otrt abowe, T einploy -
acasing A.of-such a size and arrangement

that it may be - capable of carrying all’ the
_necessary " mechanisms.
. provided - with sight openings A’,’ Az and’
"A® shown in "Fig. 1 for exposing the nu-
merals on the: %Veral Jcompuflncr “wwheels. i
.The.computing mechanism hereinaffer de-
-seribed is arranged,so that for each decimal - .

,85
Thle casing “A' is

Lo

90 -

column  there -is a- complete compu’rer and -
each one of these. computere is connected in -

an’ “individaal ecircuit z—a" to. itself Wlth‘
(its operating contacts-to be’ described,

95

Within the casing and:preferably in the' L
back part thereof are two transverse guide

rods a, and-a” (Tigs. 1;:2, 9 and 19) ‘secured

to the sides thereof. and serying as a support-

ing means for a traxsversely sliding carriage

‘B.".Te the rear of these- rods and ‘also Tig-

1dly secured to the.casing isa rack bar
similar to the rack bars.used in an ordihary.

~type-writér but having spaces between the
‘teeth., " Upon the rear ‘end of the. tranisverse. 10
carriage: B and at a sultable pomt for en~"

100
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15

g" »_

| adement with- the rack, is an escapement
dog, of ordinary- constructlon, with the two |

pawls 0%, 6** for engaging in the teeth of
therack. bar, but instead of being shifted by
mechanical . means, they are shlfted -upon

-their pivot by an electromagnet.d’, rigidly
carried-by said-carriage and arr'mtred to at-.

tract an armature 52 secured to sald door It
will be seen that as an impulse is given to
the electromagnet b’, the dog will be oper-
ated and the carriage will move from-one
tooth to another. The operatmo mechanism
for actuating this magnet 3’ is so arranoed
that as the numbers are set, the carriage Wll]
be permitted to travel fr om one decimal-col-

" umn to another, toward the right in Figs. 2,

9 and 10, under the influence of a spring
drawing, on the cord o.

. further provided with a series of electro-

magnets 6 (Figs. 1,2 and 9),ninein number,

which are adqpted to.attract corresponding
armatures * pivoted upon a:suitable rod °

_and located in a manner such, that a, lug 2°

on each armature may enfraO'e a vertlmlly
slidable pin b* miounted ‘below each one.
These pins are prov1ded withi springs b*

which engage under a suitable shoulder b°

“for normallv holding the same elévated and

40

_ key-board, er other’ operating deyice.
“will be ‘seen therefore that.when a connec-.

45

nimeral.
between this device, the magret d’, and-each.
_. of the magnets 3.

also-moving the almatures bt from theu
magnets. -

\ny guitable form of operatm(r device

such as a key-board, or a device Whlch is op-
erated by a card or slip, may.be used in

- connection with this mechamsm, ‘but there

must be cerfain méans which is‘adapted to
close an individual circuit for éach separate
A commeon return -wire. is' used

From each of. these mag-
nets 5® is a separate wire leadmg back to the
It

tion is made.upon the lkey-board, the magnet
b’ will be energized, thus pulhno the locking
pawl of the escapement into the., rack: zmd
holding the- ‘carriage. . The. current W111 also

- -pass through the electromaonet upon the

. onr the. key-board. ;This will force- down-'

50

carriage corresponding to the number struck

ward its corresponding pin, ‘which-is: ar-

ranged to operate mechanism hereinafter de™"

~ scribed for actuating the computing wheels.
- When the circuit is broken the movable

55

patl of the escapement comes into the rack,
and the carna(re is shlfted one step to the

- right, -

60

“The carriage Bis still further pro‘nded upon,

its forward end with, a’ depending spring-
actuated pawl d°- (Flgs 1 and’ 9) which
is pivoted to said carriage and is arranged to

“travel, in its depressed pasition,.in a- path

65

into- whlch project a series of pivoted: arms

‘0 mounted In a cross bar 5, for 2 purpose

hereinafter described.
Below the carrlage B and i in prox1m1ty to

. these rods is provided w1ﬂ’1

The carriage B is

_ ’98?,’150 '

the lower ends of the pms " are a number of”

rows of contact rods-¢_(Fig. 1), and each
row of these contact rods is slidably mount-
ed in a ‘stationary base ‘plate C.." Each row
contains nine contact rods
a head ¢ which
is adapted to be engaged by.one of the pins
®" same figure. - The rods are arranged with
respect to each other so that one head: will
take over .the head of the next contact rod

‘below it, with reference to its. denomination,

and. will' take under the head of the next -
contact rod above it as cTearly shown in Fig.
1: From this it w i1l be ‘seen that if one pin,
say the fifth in the series or row shown' in
Fig. 1, were to. be depressed it ‘would pres:
down its corresponding contact rod, and the.

and each one of 70

75

80

pressing down of. this rod would, throuoh '

the medlum of'the heads of the- contact: rods-
lower in denomination, force all five.down-
ward.  Slidably mourited upon the bdse

85.

plate C is-a series of plates C”'provided with -

slots through which the contact rods operate,

and- the contact, rods. ¢ are provided with-

projections ¢ adapted to take on the under
side of plate’ C’ when said contact rods are-

"depressed. The:contaet rods ¢ are further

()

provided with stop pins ¢ in Fig. 2, project- 4

irig-out upon the same side of each- rod for a
purpose hereinafter described, and .at -their
extreme lower ends are provxded with long

95

narrow contact feet ¢® arranged to-extend in,

a transverse direction to. the line of contact

‘rods for a, purpose’ which will later appear.
| Each of the plates' C".is capable. of being

100

thrown into electrical connection with'its re- T

spective. computer through. individual 01r-
cuits represenj:ed by the hnes w—m“-m
Fig. 1. .-

Below the plate C (see Flg.‘ 1) the contact
rods project downward where they are slid-
ably mounted in suitablé brackets c* and be-
tween these brackets and cross pin €*, car--

ried by edch contact rod, coil springs ¢ are’

ada

ted to operate. Thesé: springs tend to
ho

the contact rqds‘in an elgvated position

-as, shown in Fig. 1. Each of the plates ¢’

referred- to is rovxded at-its forward end
with a stop ¢, for a purpose which will later’
appear, and, at its rear end with a spring ¢*

secured to the base plate C. This spring -

normally tends to hold the plate C" in a

rearward position and allow 1t to give for-

ward as the

rojections ¢* are forced down
through the s

ots therein,

103

110

In the forward portion of the base plate C

are additional pairs of contact rods c®.
These contact rods (fwo for each row) are.
for the purpose of carrying from one adding
wheel to another in the two sets thereof,
as will be hereinafter described. These rods
¢® are similar to the other centact rods ¢
having projections ¢, and" springs ¢* for
forclnf? them upwardly, but’ instead of beé-

‘ing prov1ded with long narrow contact feet,

125,

130-,




* the opposite side of the other carrying con--

10
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as are the rods c, they are  provided with.

shorter contact feet -¢®® and ¢* projecting
from but one side thereof and in a transverse
direction to the line of the row. The foot ¢*°

rojects from one side of one carrying con- -

tact rod, while the foot ¢°®° extends out frem

tact rod, as is clearly shown in Fig. 11

The projections ¢? of the carrying contact

rods ¢® do not engage underneath the plate

G’ ‘but ate adapted to engage underneath
“auxiliary plates ¢*? which.are provided with
slots ¢ (Fig. 2) for receiving the said rods
~and permitting the passage of the projection

¢*%thereon. Fach of these plates is limited in

its backward movement by a-pin ¢**and is held |

. agpinst said pin by a spring ¢*%. = Suitable

;20

.25

3 mitt‘in%1

slots are provided in the plate C” for per-
the passage of:the-contact rods ¢

and allowing. the projection:c*- to engdge

“underneath the plate ¢®*. ~Above the heads,
of the contact Tod ¢® are suitable levers’¢*.

“carrying atmatures ¢'* adapted to be'attract- ;
" ed by magnets ¢**:and ¢¢ (se¢ Fig. 1). which.

are connected up with individual local cir-: _ E
MRS . - | is reciprocated longitudinally by the lever

d%, from the position shown in'Fig. 8; to that -

cuits to be described.,

It will be seen from th '
contact. rods that “when they are.depressed

* the projections ¢? will force the plates C’

30

‘and ¢*° forward until these projections pass:|

. -through the plates, when the latter will re-
- turn and will hold such of the rods as have

g5

been pressed in that position until they are

valeased.  These depressed rods. form -elec-
trical contact points for governing impulses

' to the computing wheels, as will now bé de-

40

45

55

scribed. . ' o

~ "Rotatably mountéd in ‘the lower part of

the casing is a_fransverse shaft D~ (Figs. 1

and 3) having rigid therewith two gears d |
and a suitable pinioh d’, whijch is keyed to-

the end of the shaft D extending outside of
the casing. - This pinion ¢, is_adapted- to

engage with a gear segment d* secured to’
.the end of an operating lever d?, pivoted to-
'the side of the casing: ~This lever is nor--

mally held in the position shown in Fig.-8

by a coil spring d*, Ahove the gear wheels,

" d within the casing, and slidable in’ suitable
'50.
. which is provided with a pair ef racks on.

" jts under side for éngagement with the gears .

7. Thus it will be seen that this contdct-
- frame may, be slid longitndinally within the’
casing. by .shifting the lever d° upon its:

guideways therein,.is a contact frame E

d.

- pivot, through the instrumentality .of the

60

65

gearing just described. At the forward end,

of this frame are a plurality of pairs of con-
tacts e, ¢’, one pair being shown in Fig. 11, ko
Jocated upon said frame that when shifted
they travel in a path which may bé inter-
rupted by the projecting feet of any of the

contact rods ¢ and ¢®. . One pair- of these,
_contacts ¢ and ¢”is provided for each row of

contact rods and is connected with the other

the description of the’

to the common return @7, to which thercorre-
sponding plate C’ is connected. . The con-
tacts ¢.¢’ are made as long as-possible with-
out being sufficient to span two contact rods.

Each ¢ne of the contacts is In the form of
-a spring- of such width and. arrangement
that two of them may be placed side by side
‘with sufficient distance between them so that
the contact ¢’ will- only engage the contact

foot ¢, It will; therefore, be seen, that

it will orly givé an impulse to the com-
puter which is in circiit with that particu-
lar contact red. This obviates the difficulty
which might arise wherr ohe computing de-

‘the otlier total, for if-one of the computers
is ready to carny from 9 to the next higher
column and the other: is not ready fo carry

be given to the computer in the'next column

linés @ -and #° of the main circuits opposed

vice of & row is set to give sub-footings and |

70

75

foot. ¢® and the other e will only-engage the -

when ‘one carrying contact-rod is depressed .-

80

at all ‘tlien an additional impulse will only °

‘corresponding to the ome which is ready to - ’

carry. Thus it results’that as the frame E

‘shown_in Fig. 1, the éontacts ¢, ¢’ will en-
gage each oneof the contact feet which are
' at that time projecting into the path, of said
' contacts, and give for each contact made an
impulse to the adding wheel operating mech-
-anism corresponding to that row of contacts.
For instance, if the fifthkey from the front
of the series shown in Fig.' 1 (corresponding
to the digit 5), were depressed there would
‘be five contacts made and these five contacts

adding wheel operating mechanism. °
I will now: describe the mechanism, for
- setting free all of "the. contact rods which

4n such position; and since’this inechanism ig
connected with a’test indicator mechanism
for showing the numbers set up by the ma-
chine before being “added;,I will also .de-
‘scribe the same. These parts are best shown
“in Figs.-1;2 and 3 and tiie ‘description will
be substantially. confined to these figires. -
_“Slidably nmounted -in the casing and in
_cannéction with each plate C’, and its cor-
_responding .row. -of contact rods, is a rack
bar-F. This bar is provided on its under
side with rack :teeth and with a. depending

end of the contdact frame E.. This arm is
.held against the frame E by a coiled spring
"/ secured.at one end to the bar F and at the
~other'end to a stationary pin f¢.. The bar I
is further provided with a stop f* rigid with
said bar.and located in such a manner that
when the contact frame-is in its extreme

the stop ¢, carried by the plate "o From
i -this it will be seen that, when the contact

would  give. five. separate - impulses -to the

arm 7-arranged ‘to take against the forward

forward position; said stop.f* will engage

90

95

160

105

‘have' been. previously ‘depressed;, and  Jocked

110

118

126

‘125
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frame upon its forward ‘movemeént has com-
* pleted the several contacts, it will engage

the arm f, shift the bar F forward, and also,

“through the stop. f3, just described, shift the-
plate G’ forward, thus reledsing all of the.

contact rods:¢ to-the action of their.springs

_which return them'to their normal position.
The forward movement of the plate C’ car-

ries the plate ¢'° forward slso, through the

medium of the step ¢!, therefore the carry-

ing contact rods ¢*, if previously, depressed,
will- be set free -also.. Before the releasing
just desoribed takes place, however, in fact

before the operating lever @ is moved at-
all, the' test wheels are set, by mechanism

which T will now describe.. . - L
Rotatably mounted in the casing is a
transverse shaft G having loosely mounted

‘thereon a series of sprocket- wheels G, one
1 a 5€ 1Y 3

for each row of contact rods. Each one of
these sprocket wheels G’ is rigid with a pin-
ion g-mesbing with the rack-on the under

~ side of its bar F.  Thus it will bé seen that
. any movement of the bar will convey a ro-

.5

30.

tary motion to the sprocket wheel G’. This

sprocket wheel is, however, geared with’a |
-sprocket wheel G? loose upon the transverse

shaft ‘G%, and ‘the size of both ‘of these

sprockets being the same, they will rotate:

in"unison. This sprocket wheel G* is- fast

. with an indicator' wheel G* arranged to ex-

35

40

45

o 0

55
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pose the characters on its-periphery through
the sight opening As., = e
Upon the extended.end. of the bar F is a

shoulder f* arranged to take against ene of.

the depending pivoted pawls 4° hereinbe-
fore mentioned. This engagement is re-
tained by the spring f* tending to forée said

‘bar rearward.” On a projected end of the
bar is a detent y°, extending from said barin |

a position such that it will engage with-the

‘'stop.pins ¢* fvhen thie contact rods ¢ are in

their normal position, but when they are in
their depressed position, these pins will be

out of the path of said detent. s

" It i evident -from the foregoing that as
the transversely movable carriage B inoves
from one decimal row toward another, the
pawl 52 will trip the pivoted arm 5°, which
1s in engagement with the shoulder f* of the

bar corresponding to the row.of contact rods,:

which was previously operated upon by the

‘pins b7 ‘of the carriage. . The releasing of

this bar permits - it to, travel rearward
through its spring 2 until the detent f° en-

gages with the first one of the stop pins ¢*

in its path. This stopping of the-bar stops
the indicating wheel C* at a point-to indi-

cate the number which is being set up in-

that particular row of contact dévices and

upon the key-board. As an example, after -

. the above operation, if thenumeral 6 wasin-

A5

tended to be set up the sixth contact rod

would be depressed, thus depressing all the

contact rods lower in denomination. Con-

" stop

“< : 987,150 °

seqﬁént‘ly when the bar F was released it -
would travel backward until it engaged the -

that when the detent stops upon the. pin «f
a ‘contact rod, there will be indicated upon
the  periphery of the indicator wheel G4, a
number which is one less than the number
corresponding to said rod. -This, shows to

the operator the number which has been set.

up by the machine, before it is recorded b

in carried by the seventh contact rod, .
-but the.arrangement of the parts is such

70

75

the adding mechanism, since the lever d* -

“has not been operated-and the contacts be-
tween the contact -rods ¢ and the contact ¢ -

have not been:made, and no impulses have

‘been given to the tabulating .operatin

mechanism. When the carriage is returne

to its initial position ag hereinafter set forth-

the pawl 8° will drag’over the pivoted arm
b° without shifting them, .
The. parts now to. be described are those

which relate to the computing- mechanism:

which is arranged in groups, one group for

each decimal colunin. These varts . are’

shown in Figs. 1and 2.. - - .
-Rotatably mounted in .the frame are

sleeves H .corresponding in-number to the

number, of computing devices used ‘on the
machine: In -this instance, I have shown

-two, one above and the other ‘below, each
| connected in an individual circuit, but hav-

80

.85

90

95,

ing' the same common return @’. These cir- .-

_cults are represented. by the-lines @, ° and

the comnron return #’,—the said lines & and -

"z° being connected to the spring contacts e
and ¢’ respectively hereinbefore mentioned.

Loosely mounted upon these sleeves F are a
plurality of :registering wheels. H” having

“the digits on their peripheries,—each wheel

having two" ¢omplete sets. It will dlso be

seen that these register wheels are provided

with ratchet wheels H? for the purposc of
rotating ‘the same, there being one ratchet
tooth for each. digit. Secured to*the easing
and" in’ proximity, to each- of the register
wheels. is its actuating ‘magnet L arranged
to attract its armature-7 rigidly carried by a
pivoted lever ¥ having upon its free end a
pawl 7* which takes into the ratchet wheel
e Pins * limit the outward ‘movement of
these levers and springs /4 retain said levers

against said’ pins with the armatures away .

from the magnets.” It is obvious that when
an impulse is given to one of these magnets
L it will attract its armature ! and through

106 -

105

110

115

120

its lever ¥, and pawl P, will rotate"its com-

‘puting wheel one step for each impulse.

‘As | previously stated, the computing
mechanism is composed of a rmumber of

groups, each one of -which represents a deci-
Each group. is composed of

mal column.
two registering wheels arranged in vertical
-alinement, their opérating mechanisms, mag-

‘nets, circuits represented by the lines @, &°
‘and 2, & plate G’ and ¢ontacts ¢ and ¢’, and

130
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‘ each ToW. of contact rods is adapted to cons
- trol that group correspondlng to" the. deci-
‘mal column represented by <a1d row of con-
tact rods. ;-

Wherr any conta.ct rod, is depre%ed and:
tbe contact frame. E operated, a number -of:.
,' contacts corresponding -to:the number rep--
J,esented by ‘such- contact rod will ‘be’ made,

- thus giving: the. necessary number of im-

10 pulses to its correspondmg magnets Tj to ro-’

tate ‘tlié associated- computer wheels . the
" number of spaces to' compute the number.

Mecharism is provided: for-carrying from.

one decimal column of computers’ or from
.15 one row of ‘computing wheels ‘to the next
higher, dnd this mechanism consists of con- .

tacts. for connectm

“up the carrying mag-
nets ¢*- and ‘g*.

'pon’ the periphery of

-each one of the 1eglster1ng wwheels are a pair|

20 of teatsh*each so located upon thesame that

when the numéral 9-is about to move J‘rom‘.

the sight opening, such teat. will: engage: 2

* spring finger % rigidly ‘seciired to the casing -
‘and. will press it against another spring fin--

‘ 25 ger %’ which is 1nsulated from said ‘othér

tﬁ’nger and from the casing. These two fin-

gers are terminals of a’local’ c1rcu1t through
the wires Y. and -y’ 't6 the carrying’ magnet
¢*5 which is-associated- with the’ computer of

230 the next- higher column, so that when “the

sliding “carriage, sets up'a number which

sums up, swith . the number alveady  regis-.
_“tered, to. a greater amount. than niney: ‘thén.

- fmother contact will'he made to give one ad-"
35 ditional’ 1mpulse to the computer next to the I

left. -
"As before. stated, the sprmor contacts e, €

“are made of a-lerigth such that When three.

or.more, columis, or orders, are. ready to trans-
-40 fer upon the next-addition, or tipon the next

computatlon, the carriage will'not move-too |
“far but whit the cirrying-devices all along-

- the line will have a chance te operate and
~carry from one order’to the-other before the

45 contact springs have passed out of range of

the carrying contacts.. For, example, let us

. suppose that 9,999 has been’set up upon the -
- register and 4 md was depressed in the units |

~ columns then the indicator wheel corre-

50 sponduw thereto would complete the local

carrying circuit in the tens order; and upoh

the contacts ofr the’ frame 'E reaching' the !

_carrying contact Tod posmon, would “com-

plete the carrymg operation”in the tens- col- |

56 timn. .This‘carrying operation throws down,
by reason of the.tit upon the ten indicator

" wheel, an addltlonal contact 1 in. the hunidreds
column, but since cotitact &, ¢’ are made suf-

- ficiently Ieng, there will be ample ~0pportu-\,’

60 nity for All of these devices to .carry and
" complete the computatlon tb,routrhout the
entire machine.:
Fingeérs %2,
nection with: the lower: tabulating wheel as-

65 sociated:. Wlth the one previously descnbed

"dlglts in units’and two digits-in decimal

_eount, ory after a sub-footing has béen ob-* .

v fare, also, provrded in con--
".secured in said recess.-

"and these two fingers are connected with a
Jocal circuit and Wlth the carrying magnet -
¢ by wires z and 2’. . The operation of “this - »
-mechanism is similar to that above described -
and tHerefore nreeds no further explanat;lon 70

Switches 4 and 2* in‘ the carrying circuits . -
~allow the same to be opened at any point,

-theleby separating thé tomputing mecha— .
nism into two or. more distinet eomputers. .
In the. illustration: shown with eight col-

urans, there could thus frequently be used
to advantage two indepéndent computers’of.
four columns, éach. Of course the.system’
could be extended and sub d1v1ded asmuch'as
desired, 'For example, lef us suppose-that
upbn” the upper’ set of the registering -de-

vices, totals are-to be kept, and on the lower
‘set, sub-footings are to . be reglstered, and,

further, let-us suppose that the stib- footlnge,\
in-no mstance, -will ‘contain ‘more ‘than two

)

80"

85

fiactions thereofy. Then, after several items
‘are put down, the-total of ‘thése items will
always appear on, the lower: set of register-
ing wheels; while the total of all bf these
-particular- itéms,’ together with "any .othérs
‘that ‘miay have: beex prev1ous1y 1errlste1ed
upon the machme, will ‘be leglstered upon .

the 1ipper set of ‘indicator wheels.  After =
each. set- of items relating to a patticular ac- 95°

907

-tained, ther‘it is _hecessary | that the register- -

g mg Wheels used in obtaining: these sub foot-

ings, or, in this instance, the lower ‘set-of. "
registering. wheels, should be turnedback to 100"
zero, 1n- order to start-‘a new set ‘of itemis, -
upon. them, the printing: operation’ takmg
‘place in each" instance upon: the setting to
Zero- operatmn "If ‘the "sub-footings should
run up to numbers which ‘exceed two, digits, 105
or; let us suppose; a number eonta1n1ngt hrée

~digits, then.1t would be necessary to either
-do away with the décimal‘fractions or add -

more indicating devices. “The.carfying cir- -
cuit in the fourth row is brekeh. by throw- 110
ing the switch,2? in’ that row '$6° that there

-is no carrying at that poirit.  This'is not nec*

essary, however, iiniless. the next series of in--
dicating: devices, or in-this instarce’ the res
maining four devices, are used for, record- 115

-ing sub-footings also, then. these will opet- .

“ate 1h-a, mannér sumlar to the -ones ]ust de-
scribéd. .

_The reclbteuncr Wheels H! are provlded
‘with internal dlametrleally opposed notches. 120 o
-h. Each sleeve H has a knurled head H3 -
and_ a: longltudinql row of slots 42 which are .
%0 arranged in, said" sleeve that. they ‘may-
‘register with the notclies in- said wheels.
"Withiin. each, one of the sléeves 1 there is'a 125 :
shaft P having a plurality of: recesses F2 in
which are plvoted’ a series of Jpawls p” ar-
raniged to be forced ont by leaf springs p*-
- Each shaft -P has a,
"IOIIO'Itudl'nal movement Wlthln 1ts ‘associated 130
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sleeve H such that when said.shaft is in its
-outermost position the pawls will be -dtawn
into and held in’ their recesses as shown:-in
Fig. 6, such being the normal position of
5 the-parts. When-the shaft Pris pressed in-
ward the pawls P’ pass into the slots 4% in
- the sleeves H and then, upon rotation of the
. sleeve and ‘shaft, by the knurled head H5,
each pawl picks up a wheel H’ as it:comes
10 into ene of the notelies & therein. The
" shafts P and the sleeves H are permitted to-
- move with respect to each other in’a longi-
. tudinal. direction, but are kept from any
relative .rotative movement by pins p* se-
15 tured in said shafts and passing- thiough
~ slots in said sleeves.  Whenever it is' de-
sired to get any" series of the -tabulating
wheels back to zero, the shaft P.is pushed
inward and the knurled head’ H? is rotated:
20 half a rotation.  As evéry wheel . H” has a
- notch 7 in each’ half thereof, located accord-
ing to the zero on the periphery, it follows
that this half rotation will collect’all. the
_wheels and return theni to zero.” -
25
‘nection with this machine, and, this ‘mech-
anisin consists.of a series of -hammers Jo-
cated back of a web of paper M which is

. “stretched adjacent-to thé:periphery of said .
The numerals - used for’

30 computer wheels.
the printing operation are these upon. the
"periphery of the computing wheels! - These
numerals are inked by an-inking roller. m’
which operates against the same. The ham-

35 mers m are in the form of pivoted members
adapted “to- be drawn toward-said- wheels

- by means of coiled springs md. .
cams /n° are provided for setting free these
hammers’ to- operate dgainst the back of

40 the paper and force.it’ against the inked

- characters upon the periphery of said wheels.
The cams m* are mounted upon a_ trans-
. »verse shaft on the outer end of which is a

rear H° meshing witha gear H* on the end .

45" of the sleeve H. These gears H*, H’ are
" so proportioned that a half rotation of the
-sleeve H .gives a complete rotation to the
cams. Thus it reésults that whenever any
set ‘of computing wheels is set back, a print

50 is taken of the amounts computed. - “This.

- “printing opération-is caused by the very
{irst movement of the sleeve H-before any
of the wheels have been moved. It will be
seen that one of the sets of wheels. T’ may

55 thus'show and print sub-fo6tings, while the

- other set shpws and prints totals.-

.Printing mechanism is- also provided in
connection- with each of the test wheel in--

dicators G* for the purpose of keeping a.

60 record of the individual items‘as they are
" set’ up by the .machine. This is brought.
- about by a printing wheel R loosely mounted

on the shaft R’ secured in the easing. This -
- printing wheel receives its rotation through

- 65 a gear I¥’ secured to it'meéshing with a gear

-sight ~opening A®, will be.presente )
the printing wheel R at a point where it,

Printing mechanism is provided in con-’

Suitable.

" 987,150

| R® rigid with the sprocket wheel G*. ,’II‘he

gearing and the arrangement thereof is such
that the number, appearing through the
upon

70

may be engaged. by a pivoted hammer S. .

The hammer S is provided with a projec-
tion S° and is'pressed.toward the printing

-wheel and paper by a leaf spring S’.but
1is held away from the same by a cam wheel

52, secured to a transverse shaft Sz - A test

indicating whee] G*, a printing wheel R,

and-a_hammer, together .with.its operating

~cam wheel, are provided in connection with
.each. group of computing wheels and com-
puting wheel operating -devices. The oper--
“ating cam wheel is arranged -as shown with

four cam faces », which are provided at their

highest points with notches 72 for the. pur-
pose of forming a rest for the projection S°-

of ‘the hammer which normally seats in-the
notch' 72, ‘

" Suitable mechanism is provided for ro-

tating the cam sheel shaft a quarter of -
a turn for each item which is tabulated by:

the- machine. Thus there is secured on the
end of the shaft’ S* a ratchet wheel S*, and
above this ratchet wheel is a ratchet-bar S5,
meshing therewith and pressed: into such
engagement by a leaf spring S This bar
is slidably mounted in suitable guides 87 and

- 5%, the guides S7 being arranged to permit

said, ratchet bar to give upward from said

ratchet wheel S* against the tension of said ™

spring. The opposite end of the bar S is
provided with ‘a stop S* which lles in the
path of the operating lever 4°.
is arranged behind the lever and follows the

same as it is pushed backward. This fol-

lowing operation is brought about by a
spring S'® secured -to said bar at ome end
and to the casing at the other in such-a
manner’ that it tends to pull said stop up

against the back of said lever. * A shoulder-
St is provided upon said bar for engage-

ment with a fixed stop S'2. These two stops
limit the movement of said bar, which move-

ment is sufficient to give the cam’ shaft S2 a.
The printing wheels R

quarter of a turn.
for the test print 'on, the paper intermedi-

This stop

80

90

100

110

114

ately of the columns printed by-the wheels

H’." The characters on the wheels R are of

-different type or the inking roller therefore

is of a different color to prevent confusion.

‘The double set of digits,on the wheels H’
allows the same nuniber to- show through
the opening A’ or A% and be béneath the
hammer which is diametrically opposite.
The numbers will be printed in each in-
stance, upon the paper upside down and in

a reverse position,’ but the paper js suffi-

ciently thin to permit the record to be read
through from the back side.
The paper” web is guided in its course

~ through the machine over rollers w, w’, w?,

130 .
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w® and from there to-tﬁe feed rollers W, W~

These feed rollers - receive their rotation

. from a ratchet “wheel W? shown in’dotted

3,

lines in Fig. 1. ~"This. ratchet ‘wheel i§ op-
erated- by a pawl V pivotally carried by a’

- sliding rod V' and presséd into engagement
“rwith ‘said- ratchet wheel by a ‘spring V2

This sliding’ rod is ‘mounted in suitable

" blocks.V*-and is held in a rearward position.

10

by a spring. V*. “Metion is conveyed to_this
sliding rod by a pin v° rigid with the same |
and. extending' througli the slét a® in the

-'side of the casing and out into the path of |

15

. the operating lever d?, so that whenever the
lever. returns to its ncrmal pesition, —as

shown in Fig..3, it"will engage said pin o"

-and._ set the: feeding rollers forward one

2

oo
G

potch.

"The fm‘ephanism' “for shifting, the trans-’
versely miovable carriage B across.the ma-
chine consists of a spring aetuated drom Oy
and a return:operating .drum. O". - Suitable

- supporting brackets O* and O° are provided

for these drums.’ " A’cord o passes from the

“deam O to ‘one $ide of the carriage B and

. “the spring of said drum tends to draw said-
“carriage. from. left ;to right. The other

drum O’ is conngcted by a cord o® to the

© . other side of said carriage, apd a cord ¢’
.30

wound -about & smaller drum’oe?, -confiected
with” seid “lever d®-.operates to rotate the
drum-O* and ‘draw said carriage into its"
initial pesition. - Thug'it will ‘be seen that

_ “when the lever @° is shifted upon its pivot
85 ’

to make -the contacts through the contact’

frame, the-cord .o’ will be drawn, thus ro-

.- carridge.
40,

‘tating fhe drum -Q” dnd winding up the

cord o which is secured: to the left of -the |
“This necessarily draws the car-

riage back “to. its initial position, the pawl

» b clickihg-idly- over the detents 6° and
- the movible pawls of the escapentent giving

15

way sufficiently to allow the retmm.. =
If, at any time in the setting up of the
machine: before. the ‘number is computed,

- there should.be a wrong number. appearing
" through .the "sight- openings- A?, this error

may bé rectified by therelease of the con-

60 tacts which have been depressed and ar-

ranged.in the machine so.that it will start
in anew. . This is brought about by breaking
all 6f thie local circuits through the computers

- ‘through the medium of a gang of switches
‘2 and 2°° and then operating the frame I

to set, free the contact rods. -The plates of

these switches are mourted pon a shaft T

runming-clear through the machine. Knives.

-of 'said switcheés are arranged to complete

“the cirCuits when they are in. their upward

position: At the top. of this  shaft T and
outside of the casing'is-an operating lever

-T”, which is.provided with a nose ¢ which is

arranged to He in the-path of the projeetion

-S4, carried by the bar 8. This switch aml

85 its operating lever, together with the nose

7

"upon said lever, break all the Tocal circuits

and. also prevent the meovement of the bar -

| 8% and the printing of the incorrect number

set up. The segment of the:operating lever

is'sp arranged that it is:out of engagement -

with the pmion ¢’ -and thus allowing suffi-
clenit.movement of. said levér to accomplish

“the printing of the items béfore the contact

frame E is operated, A dash pot-D” is pro-

-vided in connection with the operating lever
for preventing teo rapid movement therecf.

The great.adaptability .of my computing

Jmachine to various businéss. requirements

75

will be "apparent .from the  foregoing de- -

séription thereof. - Thus; first, it may be

“actugted by any suitable means for making

electric contacts such. as the keys of a special
key bogrd, or the numeral keys of a type-
writer, or a perforateéd card operating with
contact plungers, or' in fact any means for
malking electrical ¢ontacts. Second; an in-

| dicator shows, after.the number is.set by the

actuating device, but before it is,computed,
whethter. the number. is correct;, whereby it
may be altored without computing, if incor-
rect. - Third, the machine may he divided
o sections operated.independently, so that
a plurality .of columns may be computed at
the samie fime, while for -work'involving high

. . - , i ~ . .
_denominations the' full number. of comput-

ing” meémbers may be availed of for one
column.” Fourth, portions of a column nay
be added whenever desived, thus keeping an
independent record. of sub-footings. Ififth,
printed records are nade, as desired, of the
mdividual nhumbers added, of the sub-foot-
ings, and of the totals. - -

Having described my invention, I claim

1. In .a. computing machine, a serie of

. plungers corresponding to the ditferent dig:

its and each connected to .operate all the
plungers below it in denomination, but in-

80

85

90

95

100

105

dependent. of-those abgve it, latching means

for holding the actuated plungers in active
position, computing mechanisuy, and means

for operating it corresponding to the.num-

ber of katched plingers. " s

- 2. In a compiiter, the combination with an
operating - device, of electrically operated
computing mechanism, a plurality of mov-
able members, meéans” for' operating. a- suf-

ficient ‘number of said miembers to'-corre-

spond to the number 'set up by the operating
device, and means for making an extra con-

‘tact in the next higlier eolumn fer carrying

from one decimal column to the.other.
* 8. In a computer, the combination of elec-

“trically operated computing mechanism, a

seriés. of electromagnets and a set of con-

_tacts controlled: thereby for operating said
,computing mechanism,: the nimber of con-
-tdcts' set, corresponding .with vhe number to

¥

"be added. : .

4. In a -c()'mputer,}t}ie combinatioh with
electrically operated computing mechanism.

[

10

115

120

25

e

130
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of a series of electromagnets, a set of con-
tacts controlled thereby for operating said
computing mechanism, the number of con-
tacts set corresponding with the number to

be added, and means operated by the com-
puting device for making an additional”

contact in the next higher decimal column
and thereby carrying from one column to
the other. '

5. In a computer, the combination with

electrically operated computing mechanism |

having decimal columns, of a series.«f elec-

‘tromagnets, a set of contacts controlled.

- thereby for operating said computing mech-

15

20

25

30

35

40

45

50

- corresponding to- the numeral to be added

60

65

-mechanism -and arranged in decimal’ rows-

anism, the nwmnber of contacts set corre-
sponding with the number set up by the
operating device, and an electromagnet for
making an additional contact in'the next
higher line for carrying from one decimal

.column to another, .

6. In a computer, the combination of elec-
trically operated cemputing mechanism, a
plurality of ‘contact devices electrically con-
nected with the same, independent. means
for setting a number of said devices to make
a number.cf electrical contacts correspond-
ing to that to be added; and means for car-
rying from one decimal column to.the next
higher. B

7. In a computer, the combination with
electrically. operated-computing. mechanism,
a plurality of contact rods controlling said

and means whereby the setting up of a num-
ber to be added .will causé.a depression.of
its' corresponding contact rod, the depress-

ing-of said rod causing the depression‘of all-

of the other contact rods.of lower denomina”
tion. Lo ' '

a series of electromagnets for . depressing
said contact rods, and means whereby the
operation. of one magnet corresponding to

" the numeral to be added will operate its con-

tact rod and all of the others below it in de-
nomination. S

. 9. In a computer, the combination with
electrically. operated computing mechanismt,

of & plurality of contact rods, arranged in.

decimal columns for operating said mecha-
nism, each rod corresponding- to a -digit,
means whereby the operation -of one rod

will "operate: its contact rod ‘and all of -the
others below it in denomination, means for
temporarily locking 'said contact rods in
such actuated position, and means for then
making contacts therewith. oo gy
'10. In a computer; the combination with
electrically operated computing mechanism,
of a plurality of contact rods for the same
arranged in rows representing’ decimal.col-

8. In a computer, the combination with
electrically operated computing mechanism,.
of a plurality of contact rods for controlling"
the same and arranged in-decimal columns,

© . 987,150

umns, a 'series of electromagnets for depress-

ing said rods, means for completing the cir- .

cuit through said magnets, means whereby -

the operation of one¢ magnet may operate
its contact rod and thereby operate all of the
others below it in denomination, and means
for making an additional contact when it is

70

necessary to carry from one columnto the

next, . . S
- 11.. In a computer, the combination with
electrically .operated computing mechanism
‘for each decimal column, of a plurality. of

~1

S

rows of contact devices corresponding -to -

each column for operating said mechanism,

.means whereby a number of contacts may
be actuated in each row corresponding to the -

digit for that decimal column of the num-
ber to be added, and a traveling contact for
each decimal row adapted to engage with all
of the actuated contacts, and means for
shifting said traveling contacts.

12. In a computer, the combination with
electrically operated computing mechanism

 for edch decimal eolumn, a row of contact

devices corresponding to each decimal col-
umn,  cach of said contact devices being

S0.

adapted to make a number of contacts cor-

responding in number to its relative position
in said row, a traveling ecarriage, means for

giving the carriage step by step- movement, -¢

and rieans mounted on the carriage for goy-

erning ‘thie contact devices to give. a number
. of contacts equal to the iumber to be.added.

- 13; In_a computer, the combination with
computing * mechanism * corresponding * to

“each decimal celumn, a-row of contact de--

vices corresponding to each column, means

‘provided in -connection. with each of said
contact. devices whereby the actuation of one.

will actuate -all below it-in dehomination,_ a
transversely movable carriage; a plurality of
plungers; mounted i $aid carriage, for op-
erating said contact devices.- - '

14. In a computer, the combination with.
“computing: mechanism eorresponding with -

each decimal column, a row of contaét rods
for each decimal column adapted to operate

said mechanism, means for holding said rods
-|-in an elevated position -and means whereb
.the déepression of one of said rods will de-

press the-other rods below it .1 denomina-
tion, and a latch.plate in connection with

.each row for holding such of the rods as are

depressed ih that position.

15. In-a_ computer, the ,c‘,ombination"with ;
electrically operated computing .mechanism
.corresponding with each' decimal column, of

a traveling contact for each eolumn, a plu-

rality of contact rods normally, out of.the

path of said contact:and means whereby the

number to be added: | P
16. In.a computing machine, the combina-

100

105

110

120

125

‘| actuation of one rod.will actuate a sufficient - °
umber, 6f contact rods to convey ‘impulses’
_to the computing mechanism t6 compute the

120
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‘tion of computing mechamsm, a plurahty of

. rows of rods- adapted to-govern the same, a

~. traveling carrigge ‘having'a row of plungerq

adapted to .operate various.of said -rods in
the different rows succes51vely, and a set of

‘hagnets carried by said carrnge for operat-

1ng said plungers.

ried by said carriage, electromagnets carried |
. by Sa1d ~carriage and ananged to- operate
15 said pins and Hieins for controlling’ the es-

capenient! ‘of sald~carr1age from one row to
the other.. " -
-18.- Th a comy) utmg machme, the combma—

o ‘tIOll of ‘a traveling carriage; an electrrcally
20

governed escapement. therefor, “electrically

operated actuating members carried- by -the’

- caumve, a plurahty of rows of ‘depressible

“tods adapted to begoverned by. sai

25,

ing members, ;and-a: computmg mechflmsm
controlled by" ‘said reds. - - -

19. In a computer, the combmatlon thhi'

) computlna wheels. ‘of- inechanisms ‘for actu:

ating the same, rows of devices for contiol-.|.
* ling said’ mechfmlsm, a carringe arranged to
said | a
carrnge, electromagnets carried by said car--
.riage and arranged to operate said pinsy atnd

travel oyer-said ‘rows, pins carried by-

_ an electromagnet for operating the escape-

35

40

45’

~ment of said carriage permitting it .to-{rave]

froin one of gaid rows to.the other.”

30., In a computer, the combination wlthf.

electrl(,ally operated computmg mechanism;
of rows of contacts, a'carriage traveling over
said contacts and provided with means for

setting said contacts, escapement mechdnlsm:
for said carriage, and electrical mechanlsm

for operating sdid escapement.

21. In a computer, the' combination w1th |
electrically . Felated computing mcehamsm,‘ »

a plurality of contact rods arranged n Tows

_ corresponding to each decimal column; other

" sets of contact rods arranged-in each row, |

50

arid  connected with the computing mecha-
nism of the column below, a frame carrying

a contact for each row of contact rods,

mearns whereby the depressum of one rod

,will dépress a number thereof into the path
-of said contacts sufficient to give .a number

- of impulses to: the compuhng “mechanism to

55
60

" 65

indicate the number, means for shifting said

‘contact frame, and means -for holdmO' said -
.contact rods in a depleseefl posltlon antil

after the several contacts are made.

929: In a computer, the combination with'

electrically *operated. COIl'lFutlllO‘ mechanigm,
a plurality of contact rods, means for hold-
ing said-rods in an elevated position, a“con-
fact frame slidably mounted in the casing,

con‘acts carried bv said frame and arranged

to travel in a path in proximity to said con-

-actuat-

tact rods, electric connections between said

contact rods said frame and the computer-

operating mechanism, means for depressing . -

said ‘contact rods, and means for’ shlftmg
said contact frame.”

23. In a computer, the comblnatlon Wlth‘
. | electrically operated computing mechamSm,
17. In a computer, the comblmtlon with
. oomputmg wheels, of mechanisms for actu-
ating the same, rows of independent devices,
* for controlling said- mechanism, a carriage
arranged to'travel over said rows, pins car-.

a plurality of contact rods arranged in rows

corresponding, to each “decimal column, a

plate for each row, said contact rods bemg

slidably mounted iix said plate, means for -

ho]dmg iaid rods in.an elevated position, a

70

75

contact franie slidably mounted in the ‘cas- o

ing, contacts carried b§ sald frame and ar’
ramged to travel in a’ path in proximity to

80 .

suid “dontact rods, ‘electrical connections he- .

't tween_ said: rods, said frame and the com-

puter operatlng mechanism, electromagnets

‘for depressing said contact rods into the.: .
85

-path of said .- traveling contacts, mesans- for

témporarily holding said rods in a depressed.' o
position; means for shifting: said ‘contact

‘frame,additional contact rods provided in

connection with each row and arranged to:

‘ be operated ‘by the computing mechanism

correspondmcr to the next lower decimal col- -

woin, said rod making an additional contact.

-24. In a computer, the -combination with -

electrleally operated computing mechanism, -
plurality ‘of contact rods, means for re.
t'umntr said; fods in.an elevated position;.

nieans for depressing-a sufficient number of

95 .

said rods to give contacts correspondlng n-
“number to the ntmber to be added,; a lockmg S

_plate for temporarily holding: said -contact

rods: depressed; medns for opersdting said

100 |

plate to set said contact rods free, traveling" -

contacts arranged to operate in a path into.
and "
“10%

“which said ‘depressed rods’ project,

means operated by said ‘traveling -contacts

to set Tree said contact rods after-completing . .

all of the connections between said rods and
_said contacts..

25. In a computer, the’ combmatlon ‘w1th_.

computing mechanism, a plurality -of  elec-

110

trical contact rods arranged in rows corre--

‘sponding to.each decimal column, means for

depressing said rods, a -traveling contact-.
frame, means carried by said frame-and =

‘adapted to make connections' with-the" de-
-pressed electrical contact rods and to thereby
permit the actuation of said computing

115

mechanism, and means for sh1ft1ng sald con-

-taet frame. i

26. In a computer, the comblnfltlon Wlth/

120

computing mechanism, a plurality of con- -

tact rods arranged in rows corresponding to

| each decimal column, means for depressing -

said rods, a traveling contact frame, means
carried by.said frame aad adapted to make
connections with the depressed contact rods
and thereby permit the actuation- of said
computing mechqmsm. a rack provrded tpon
said frame, a pinion operating in connec-

! tion with said vack, an operating lever, and

125
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a connectlon between sald operatmg lever
-and said pinion whereby the rocking of said
lever will rotate said p1n10n and shift said

contact frames.

27. In a computer, the comblnatlon Wlth
computing mechanism, of a plurality of con-
tact rods, adapted to be set according to the
number which is to modify the computation;
clectrical conductors adapted to connect the
rods with the computing mechanism; means

for completing circuits . with said contact

rods and conductors, and means for indicat-
ing the number set up before the’ computmfr'
opelatlon takes place. :

28. In a computer, the combination with

a plurality of devices for actuating the com- -
puting operating mechanism, each ‘one of .
said devices carrying a shoulder, and means
traveling in the-path of said shoulders, and.
a test indicator operated thereby for indi-

cating a number equal fo the number of

shoulders absent from the path of said indi-

cator operating -device.

29. In a computer, the combmatlon wrth’
.computing mechanism of a plurality of rods
“for governing the same, means for actuatmg |

said rods, a Fest mdlcator, an opérating bar
for said indicator, means tending normally
to shift said bar and a series of projections
carried by said rods for determlnmg the
amount, of movement of said bar.® |

30. In a computer, the combination with

. electrically operated computing mechanism,

35

of test indicator mechanism, a plirality of
contact rods arranged in rows, each of the
rods of a row carrying a separate projection,
an operating bar for said test indicator
mechanism, means_ for automatically -shift-

- ing said bar in a line with said ‘projections,

40

45

)
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‘means whereby the depression ¢f one of said,
contact rodg will depress all of those below

it in'sequence, the depressed.of said contact
rods removing the projections from the path

of said opemtmo bar thereby permitting it’

to travel to the mnext contact rod not de-
pressed and indicating upon its indicator the
number set up.

31. In a computer, the combination with
computing mechanism of an additional test

device consisting of a plurality of indicator.

wheels, a printing wheel géared with each
of said indicator Wheels means for inkin
the same, hammers for m(xklno the ‘several.
impressions and mechanism for opemtlng
said hammers,

32. In a computer, the combination with
computing wheels of electromagnets for op-
erating the same, a plurality of independ-
ently mounted contact devices for operating
each of said magnets, and means whereby
the operation of one contact device will con-
vey a number of impulses to its correspond-
ing computer-operating mwnet to register
the denomination of such contact dence

_987",150'

33. In a computer, the comblnatlon Wlth 85
computing wheels of electromagnets for op-
erating the same step by step, a plurality of
independently mounted contact devices con-
trolling the operations of said magnets, and -
means for actuating said contact’ devices' 70
whereby ‘the operation of -one of said con-

tact devices will give a sufficient number of
contacts to convey impulses to the computer

“operating magnets for registering the num-

ber to be computed 75
34. In-a computer, the combination with

computing wheels, electromagnets -for ro-

tating said wheels step by step, rows of con-

tact devices for controlling said -magnets

‘and means whereby the actuation of one of 80

said contact-devices in a row will actuate all
of those below it in denomination, and means:

for completing “the ‘circuit through such
‘actuated contacts.

85. In: @ computer, the, combination with 85
computing wheels, of electromagnets for op-

| erdting said wheels step by step, contact.

rods controlling-said magnets, means where-
by the operation of one of said contact rods
may operate all below it in denomination, 90
and a. travehng contaet adapted to complete

‘| the circuit between said several contacts-and

the computer-operating magnet.

36. In a computer, the combination with
computlntr wlieels, pawl and ratchet con- 95
struction - for “rotating said wheels -step by
step, electlomagnets for operating said

-pawl-and ratchet’ mechanism, contact-reds
_adapted to convey a number of impulses to

said operatmo magnets corresponding to 100
the relative value of said- rod, and means®
for _operitinig’ said rods.

37 In a compiter, the. combination with

) computmg wheels, ratchet. wheels for. op--

erating the sime, eléctromagnets, armatures -105

. for the same, pawls c'lrued by said arma-

tures operating in connectlon with. said
ratchet. wheels, a plurality of contact rods
ior controlling said eléctromagnets, a trav-
eling contact adqpted to” nnl\e contact with 110 -
any depressed contact rod, means for de-.

s pressing. said rods, and, means whereby the

depression -of one rod will cause the de-
pression of nll those sbelow 1t in denonnm-
tion. :

. 115 -
38. In a computer, the comblmtlon with

_electrically "operated computing wheels, of

a plurflhh of independently. mounted, but
co-acting contacts for controlling said ‘com-
puting -wheels, means for sethnfr said con- 120
tacts, and .means carried by one computer
wheel for making an additional independ-
ent contact for actuating the next higher
computer - wheel.

39. In a computer, the combmahon with 125

‘cemputing wheels of electrically operating -

mech‘lmsm, a set of contacts for operatine
each computer wheel;, means for setting &md

i
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contacts, an’' additional: dontact "in. connec-
tion“with ‘each: set ‘of “contacts, an -electro-
magnet for controlling said additional- con-
tact, and means’ actuated by- each of said
computer. wheels for -operating said addi-
tional centact for the next higher column.
-40. In a computing machine, the.combi:

nation of two: concurrently oper'ltm(r add-

10

20

~the two sets.

-ers, and means for automahcalh7 puntmg

their totals.

41. A computmg machme Imlnv two |/

series ‘of concurrently operating ‘deels, oriel
adapted-to add an éntire sum, and the’other |
to add individual portions of such sum, and |
automatic means for printing the indtv 1dua1
tOtdlS of such portions. :
'42. A computing machine - lmvmo' two..
series of adding .devices, mechamisim - for-
concurrently operating the’ twoserles. means

for setting. one of Silld series back ‘to zero

without 1nt91fer1ng with the other set, and
means for printing the tOtdlS indicated: bv

43. In a computing nnchlne,, the combnm—
tion “with two concurrently operating add-
ers, means for . independently setting éach -
of said addeérs back to zeéro, and mechanism

for printing the amount of each adder when-
~ever ‘it is set back to zéro.-
30 .

44. A computing chhme havmo actus.

_ating keys and -two series of addexs, means:
- for- concunently operating the two,_adders

by the same actuation of the keys,and means

~for setting one of said adders back to. zelo'

35

}Vlthout interfering with the other..

45. In a computlnOr machine, the combi-

. ‘nation of two series of concurrently” oper-

40

ating adders, one adapted to register grand-
totﬂls, and the other partial totals and .
means for setting back to zero”the. adders
for: the partial totals without interfering
with the computation on the other adder.. -

46. In a computing machine; the icombi-
nation of computing meéhanism, means-for
setting it back to zero, and means for prmt-
ing operated by such’ setting. . - ¢

47. Ina computing machine, the combma-
tion of conmputing wheels, nnpr%smn ham-

‘mers adapted to print the number indicated
‘by. the wheels, and conjoint mechanism  for.
‘setting the ‘wheels back to zero and operat—

.+, ing said hammers,

48. In a computing inachme, the comblna-

 tion. with digit keys and differential mecha--

nism actuated ‘thereby of two .concurrently -
operating adders, means for settinig one of

* said adders back to zero independently of

the other, and means ‘for.independently

_printing the totals on the two adders.
60,
. tion.with digit keys and differential mecha-

49, In a computing machine, the- combing-

nism actuated thereby of ‘two concurrently
operatin

3 sald addgers back to Zero 1ndependently of

_the other;

2

adders, means for setting ‘oné.of |

11

and ‘means f01 mdependently
printing the totadls on the-two ~adders; said
means :being actuated by the zero <ett1na
mech‘tmhm

-50. I a computing machme, the comb1na~
tion with two concurrently. operating sets of
adding ‘wheels, means for setting one set of
said- wheels- to: zero 111dependently of _the
other, and means -for- printing from said,
wheels on the same piece of paper.. .

-51. In a-computing machine, the combina-

tlon of two’ registers, one above the other,

65.
70

75

obsenatlon wmdows on the front side- of -

said régisters, and means for’ guiding a strip
of paper. along the backside of said registers.
52, Ina computan‘“ machine, the combina-

80

tion of two registers, one abové the other,

‘observation - “mdom on the front side of -

sald registers, means for guiding a strip of

| paper from the backsidé of said registers,

and ‘means for 1ndependently pr 1nt1ng fr om
e1the1 register:. '

85

53. A computing machine h'wmg comput-

ing devices, a test indicator to indicate the

number set up before it is computed, and
‘a recorder. positioned. by- the test operating

mechanism for recording the lndlv1dual
a,mounts added. .

90

"54. In-a compuiter, the combmatmn w1th' g

computing mechanism, test. mechanism; re-
cordmg members operated by the test mech-

-anisin, and means for printing on the same
-piece of paper. from both the computlng

mechanism’and recording mechanism.

55. In-a computing machme the combina-
“tion-of means for mmuItaneously adding .
two columns, means for recording the in+

95 -

100"

dividual amount added, and means for set-" .-

ting back to-zero one of the column adders ’

1ndependently of the other.
56. In a’computing machine; the. comblna-

‘105_

tion with digit keys and differential mecha- -

nisnr actuated thereby, of two adders, means

for. setting one of said adders back to zero.
| independently of “the other, and means for
independently pmntlng the totals on the two‘
-adde

ers. ...
57. Ina comptftlng machme, the combma-

110 °

tion, - of -means' for adding two columns, .

"means for lecordmg the-individual amount

added 'and means .for ‘setting back to zero

~one- of the’ columm adders 1ndependentlv of

“the other, © .- -
~ 58.'In a machine of the clnracter de-.

| seribed, the combination of a-set of actua-
“tors and. two sets of accumulator wheels,
means whereby the .operation’ of said. ac:’

115

120

tuators and the accumulator wheels may re- - -

setting one-set of aecumulator' wheels bacl

10 zero \v1th011/t disturbing the ‘other set. ,
59. In' a machine .of: the character de--
scrlbed the combmatlon of a seb of actua-:

| sult in the same amotint being added o both' .
sets -of accumulator wheéels, and means for v.-
"126
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‘tors and two sets of accumulator wheels, mo-
tion being transmitted between the actuators
and said accumulator wheels, and means for
turning one set of accumulator wheels back
to zere without disturbing the other set.
60. In a machine’ of the character de-
scribed, the combination of two sets of
adders, one adapted to add an entire sum,

and the other to add individual portions of

such sum, and means for printing the in- 10

dividual totals of such portions.
In testimony whereof, I hereunto aflix my
signature in the presence of two witnesses.

HOLMES MARSHALL.
Witnesses:

War. H. RoMeEr,
Joux D. Haves.




