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- To all whom it may conccm

UNITED STATE& PATEN T OFFICE

HOLMES MARSHALL OF NEW YORK N. Y., ASSIGNOR BY MESNE ASSIGNMENTS TO

A.DDOGBAPH MANUFACTURING COMPANY A CORPORATION OF NEW YORK

COMPUTtNG-MACHINE

“ | Spemﬁcatlon of Letters Patent
Applicatmn ﬁled J une B 1903

Ser.lal Ho 160 4:60

T—

Be it known that I, HOL"\IES MARSHALL aq

citizen .of the. Umted States,. Iealdlﬂ% ait{:
or

New York city,
and State of: New York, have mvented -, cer- -

in the county of New

. - tain new and useful Improvement in’ Com-

“its - actuation--from -a - key:
."punched out ‘to indicate’ the: d]f‘ferent num-;

puting-Machines, of which the following is |
> 'full; elear, and exact: description, reference
o 'bemg had.- to the: accormpanying drawvings.
My invention relates to.a computmg ma-
chine wherein thé. mechamsm may -receive |
board, a - card

- ~bers, or any other suitable mechamsm

15

20

o mncalstmg
. by electromagnets which .are arranged to be
operated by a series of- eontacts set by suit-.
.- able electwmagnets R

The object. of the invention is to p10v1de_.-
~an’ efficient - "computing machine. of " great
“.adaptal;uhty:E not -only, as to its. mﬁthod of
- primary. actuation, but in'its résults in keep- -
Ing.- -:epamte reeardq sub foottmrq, totals, 1_1:1-*-

leldllEll items, ete. ~

¥ ]

The embodlment of my

shiown mdy -be: tdefined, more specifically; as -
of 1nd1r~at0r wheels set forwardq

A prominent featuré of this mventmn.lc;

-dlso -the arrangement of the series. of con- |

- “tacts inentloned dbove so that when' one “is

s
35,

40

'*._Ilastly

set, it sets all the contacts of lower denoml-.*
- nation thus furnishing, in every ‘instance, a
- number of iripulsesto the;computing wheel--;
'.-Ggeratmw magnets equal ‘to the nuniber - to-

be added. . It also provides for carrying

;-from ore computmg wheel to another.
.+ My. 1mnvention further comprises a print- |
| mg ‘mechanism which is provided in connec-
~ .tion with all the .computing wheels’ and the
. arrangement of this printing’ mechanism is
such that first, an itemized record may be |
R obtamed of all of the separate items before
they are tabulated, second; that subfootings

be obtained. from tlme ‘to time :,md

statement will be: gwen of all the. several
. steps in an aécount. ;

-The 1nventmn mav be summamzed as con-

o SlSt]IlO‘ in: the, C{}nstrugtmn and combination
"50

of’ parts heremafter escribed reference be+

~ ing-had to the accompanymg dmwmgs, de-

qcrlptlon apd lmms .
| For convenlence m 111ustrat10n and de-

| 111Ve11t10n herem'

that. total amounts may be ‘printed. |
Thus* it will be séen that = -complete record

;-

B

Patented Mar. 21 1911

scrlptlon, T have shown th1s form {)f my in-

vention in.a more or less diagrammatical 55

I way leaving out.such frame-parts; gmdes,
-1 . ete., as do not dir éctly enter mnto .my: mven-
tions -I have also omitted, in places, insula,
tion for the electrical connectmns as this 1s .
‘not necessary for. the.. proper understandmfr 60
of my invention.. - o .
i Referring to the: drawmm Flgure 1 isia
longitudinal “section’ thlough substantlally
.the center of the device. _ |
with’ the top, plate of the casing ‘remgved 65,

in order,to more clearly show the internal =
Fig. 84s'a- glde elevationghow- .
ing the opemtmg lever. and. som¢ of the

Fig..271s a plan~

mech.—mtsms

gearing conmected with the. .different parts

| Iﬂg 4is'a detailed view of the computing

avheels and . their mountmg showing the

sleeves and shaft for setting the ‘wheels back

| to.zero. Figs. 5, 6,7, and 8 are. detaﬂ views -
“of the same mechamqm. | |
taken ipon: the.line 9—9 .of Tlg 15 Fig.'10°.75 .
is 'w partial top plan of the rear portmn of

| the machine, showing the carrmge‘ and ‘its
'-a,ctuatmﬂ mechanism ;-and.Fig.

F]

11 153 view "

taken upon the line 11-—11 of Fig. 1,-1ook-

|"ing down upon the top:of a. portlon of the 80' 'ﬁ
contact rots ane of the contact plate E.’

T constructmﬂ' a .device substflntlally, em-
bodymg the features set ot above, I employ

acasing A .of-such a size and *arrangement
that it may bé capablé of carrying all‘the 85
“necessary: mechamqm% U

Thls easing “A' 1s.

provided- Wlth_,wht 0136111110'8 Ay A2 and

“A® shown 1n TFig.'1 for exposing. the nu- -
on the: ﬁeveral c::)mputmcr ‘wheels. i
The. computmg mechanism hereinafter de- 90
scribed is arranged, so that for each, decimal
“column there -is a c@mplete computer and -

merals . o

each one of these. computers is connected in

1 an “individial circuit z—a" to. jtself W’lth

its opera,tmﬂ' contfwts to be’described.

bfwk part thereof are two transverse guide
rods a, and-a” (Figs. 1;,,2, 9 and 19) secured
to the sides thereof and serving as a support-

B. . Te the rear of these rods and also Tig-
1dly secured to the.easing. is:a rack har @’

“similar to the rack bars.used in.an ordinary.

type-writér but hayving spaces -between the
_'teeth Upon the rear ‘end of the tmnsversc

”

3
r
-,
1
) .
L

018 a section .

'

b

10

- carrlage B. and at a Sultable pomt for en- =

-

95
- Within tHe casing and:preferably 1 in the L

| ing means for a transversely sliding carriage 100.

s
4



10

e

odgement with . the rack 1s an escepement |
dog of ordinary cenetruetlen "with the two
pawls 0%, 6** for engaging in ‘the teeth of
the rack ba,r but instead of being shifted by -

mechanical . means, they are shlfted upon

-their pivot by an electromagnet b’, rigidly |
carried-by said carriage and arrfmcred to at-.

tract an armature 6?2 secured to szud docr It
will be seen that as an 1mpulse 1s given to
the electromagnet b’, the dog will be oper-

~ated and the ealrmwe will move from- one

19

tooth to another. The operating mechanism
for actuating this magnet 5’ is so arranged

that as the numbers are set, the carriage wﬂ]

be permitted to travel fr om one decimal-¢col- |
~ umn to another, toward the right in Figs. 2,

9 and 10, 1111der the mﬂuenee 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 ad‘lpted to-attract corresponding
armatures b* pivoted upon a-suitable rod b°

~and located in a manner such, that a. lug &°

on each armature may e nfracre a vertle‘illy
slidable pm 4" mounted below each one.
These pins are provided witli springs

~ for normallr holding the same elevated and

o nmeral.
between this devi ice, the magnet b’, and-each.

- .. of the magnets 2)3 - From each of. these. mag-

40

 key-board, or other” operating deyice.
o owld be seen therefore that.when a connec-.

45

. Ol the key-board. This wﬂl force - down-'
o0

also-mioving the -mmatures b* from theu
magnets. ' |
\.ny

erated by a card or slip, may.be used In

. connection with this meehamsm but there

must be certain méans which is adwpted to

close an individual circuit for each separate
A commen: return - wire. is' used

nets 3 is a separate wire leadmg back to the

tion is made upon the key-board, the magnet
b’ wil be energized, thus pullmﬂ' the loekmcr

pawl of the eseapement into the rack: and
The. current Wlll also |
pass through the electrometmet upon - the

holding the ‘carriage.
carriage Corr ee‘pondlnﬂ to the number struck

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

anged to operate mechanism heremafter de-"

- scribed for actuating the computing wheels.

55

60

" travel, In its depressed pesition, in a
~ 1into- whleh project a
- 0" mounted 1n a cross bar 5%, for 2 purpese_

63

“When the circuit is broken the movable
pawl of the escapement comes into the rack,

‘mc} the earrlarre 1S shlfted one step to the
12ht, -

“The carriage B is still further prowded upon |
its forward end with, a depending spring-

actuated pawl 510 (Flgs 1 and 9) which
is pivoted to said carriage and is arranﬂed to

a series of pivoted- arms

hereinafter described. ." |
BGIOW the carriage B and ; in proxlmlty to

_these rods is provided “with

The carriage B 1s-

b

which engage under a suitable shoulder b°;

| suitable ferm of operating device
such as a key-board, or a device Wthh 18 op-

It

path '

o "__’937,_150- |

the lower ends of the pms b"' are a number of "

rows of contact rods-¢ (Fig. 1), and each

TOW of these contaet rods is slidably mount-

ed in a stationary base plate C. Each row
contains nine contact rods,
a head ¢’ which

and each one of 70

is adapted to be engaged by one of the pins

b" 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 75

‘below it, with reference to its.denomination,

and. will' take under the-head of the next
contact rod above it as clearly shown in I‘1g
1 From this it will be seen that if one pin,

y the fifth in the series or row shown' in
Flﬂ‘ 1, were to. be depressed it ‘would
down its corresponding ‘contact rod, and the.

reqj_

80

pressing down of. this rod would, throucrh |

the medmm of'the heads of the- contact: rods.
lower in denomination, force all five.down-

ward.  Shdably mourited upon the base

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-

'depreesed The ‘contaet rods ¢ are further

f]

F

provided with stop pins ¢* in Fig. 2, project- |
1ng- out upon the same side of each rod for a

purpose hereinafter described, and .at -their
extreme lower ends are prowded with long

9)

narrow contact feet ¢® arranged to*extend in,

a transverse direction to. the line of contact
‘rods for a purpose which will later appear.

| Bach of the plates (V. is capable. of being

thrown into electrical connection’ with its re-

spective computer through. individual cir-
cuits r8presen¢ed by the hnes a;'—mO---a, -

Fig. 1. .
~ Below the late C (see Flg.a 1) the centact

rods project downward where they are slid-
ably mounted in suitablé brackets ¢* and be-

‘tween these brackets and cross pin ¢*, car-’
rled by edch contact rod, coil springs- ¢® are

l{{)b@d to operate. Thesé springs tend to
the contact rodsin an elevated position

-aS shown in Fig. 1. Each of the plates C’

referred to is
with a stop ¢,
appear, and at its rear. end with a

frovlded at 1ts forward end
a spring c*

normally tends to hold the plate C’ in a

rearward position and allow 1t to give for-

wvard as the ]:fr()]ectlons ¢?* are forced down
through the slots therein,

- In the forward portion of the base plate o

are additional pairs of contact rods .

These contact rods (fwo for each row) are.

for the purpose of carrying from one adding

wheel to another in the two sets thereo? |

as will be hereinafter described. These rods
¢® are similar to the other centact rods ¢

or a purpose which will later:

100
163

110

11>
“secured to the base plate C. This spring - -

129

125.

having projections ¢2, and" springs ¢® for -

foremﬁ them upwardly, but’ instead of be-

ng prowded with long narrow contact feet,

130




as are the rods c, they are:

" the opposite side of the other carrying con-.

10

auxiliary

_.Fd‘

987,

shorter contact feet-¢®® and -¢**° projecting
from but one side thereof and in a transverse
direction to the line of the row. The foot ¢*
projects from one side of one carrying con-
tact rod, while the foot ¢°° extends out from

tact rod, as is clearly shown in Jig. 11
The projections ¢? of the carrying contact
rods ¢® do not engage underneath the plate
C’ ‘but are adapted to engage underneath
plates ¢2” which.are provided with

~ slots ¢® (IFig. 2) for receiving the said rods

~agpinst said pin by
slots are provided 1n the

. underneath the plate ¢°. Above the heads

k

45

of the contact rod

- andpermitting the passage o the projection
- 19,

¢ thereon. Each of these plates islimited in
its backward movement by a-pin ¢**and is held
a spring ¢*2. Suitable

the plate C’ for per-

mittin% the passage of:the-contact: rods ¢°
and -allowing. the projection.:c*- to engage

¢® are suitable levers’c*®.

I ~¢arrying armatures ¢'* adapted to be:attract- .
- ed by magnets ¢**:and ¢2® (see Fig. 1). which.

.25 _
cuits to be described.:.

[—

are conpected up with individual local cir-:

L ] y .

Tt will be seen from the description of the

~ contact. rods that ‘when they are depressed

" the pro
30 , [ ] | _

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

35

" Rotatably mounted in-the lower!
the: casing is a_transverse shaft D- (Figs. 1 }
and 3) having rigid therewith two gears & |
and a suitable pinion d’; which 18 keyed to-|
the end of the shaft D extending outside of |

40

engage with a ge

rojections ¢? will force the. plates C’
and ©¢'° fOI”\Vﬂ-rd ,untilthese PI‘OjECtiOnS pa:SS'

 pressed in that position until they are
released. These depressed rods form ‘elec-

been

trical contact points for governing impulses
to the eomputing Wheels,'_ as will. now bé de-

o

Scribed- A : f

yart

the ecasing. - This pinion ¢’.is_adapted- to

by a coil spring d*., Above the gear wheels

. d within the casing, and slidable in’ suitable
50 )

.
- frame may, be slid longitudinally within the”.
55

ouideways therein,.is a contact frame I

which is provided with-a pair ef racks on.|

its under side for éengagement with the gears .
Thus it will” be seen that this contdct

casing. by .shifting the lever d* upon 1ts.

- pivot, through the instrumentality of the

gearing j

60

oearing just described. At the forward end,
of this frame ard a plurality of pairs of con-
tacts e, ¢, one pair being shownin Kig. 11, 0

Jocated upon said frame that when shifted !

they travel in a path which may bé inter-

runted by the projecting feet of any of the
contact rods ¢ and ¢® . One pair- of these

contacts ¢ and ¢”is provided for each row of

o

contact rods and is coninected with the other |

ar segment d* secured to"|
the end of an operating lever d3, pivoted to’
_the side of the casing: -1 RER
mally held in the position-shown in Fig. 3 | sc _ 1 , ‘ !
in Figs.-1,2 and 8 and tiie ‘description will

This lever 18 ‘nor- -|.

150

provided with | lines #-and z° of the main circuits opposed.
to the common return %, to which thercorre-
sponding plate C’ is connected. The con-
tacts e.¢’ are made as long as-possible with- .~
A

out being sufficient to span two contact rods.
. Each one 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 betwéen them so that
he contact ¢’ will- only engage the contact
| foot ¢ and the other e will only engage.the -

footr ¢®°. It will,; therefore, be seen,. that

puter which is in ciretit with that particu-
which might arise whernr onie computing de-

is ready to carry from 9 to the next higher
' column and the other: is not ready to carry

carry. Thus it results’'that as the frame L

L ]

| is reciprocated longitudinally by the lever
1 @?, from the position shown in'Fig. 3, to that
ghownkin-Fi'gL 1, the ontacts g, ¢’ will ‘en-

‘gage each one of 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 fifth ‘key 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
- would  give. five- separate -impulses -to the

of |

adding wheel operating mechanism.
I will now’ describe the mechanism for
setting free all of the 'contact rods which

connected with a’test indicator mechanism
for showing the numbers set up by the ma-
seribe the same. Thesc parts are best shown

be substantially. confined to these figures. "
_'Slidably mounted -in the casing and 1n

bar-F. ' This bar.is provided on its under
side with rack .teeth and with a, depending
arm f-arranged to take against the forward
- end of the contact frame: E.. This arm 1s
|, held against -the frame E by a coiled spring

S e R o —— —

i

" said bar.and located in such a manner that
- when’ the contact frame~ is 1n 1ts extreme

the stop ¢, carried by the plate C'. From

‘ B
1
. . -
LI

“vice of a row is set to give sub-footings and |
‘the other total, for if.one of the computers

chine before ‘being "added, , I ‘will also «de-

11
cannection -with each plate C’, and its cor-
responding .row. -of contact rods, 1s a rack

"2 secured at one end to the bar I and at the
-other end to a stationary pin f¢.. The bar I

is further provided with a stop f* rigid with-
" forward position; said stop.f* will engage

this it -will be seen ‘that, when the contact

when ‘one carrying contact-rod 1s depressed .- .
it will orly givé .an impulse to the com-

80

! lat contact red.. This obviates the difficulty

at all ‘then’ an additional impulse ‘will only "
“be given to the computer in the'next column

‘corresponding to the one which 1s ready to -
90

95

100

105

have' been. previously ‘depressed, and- locked
in such positiony and since’thisanechanism is

110

126

125

186



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

10

15

>0

R S

frame upon its forward movemeént ha:s corm-
pleted the several contacts, it will engage’

the arm 7, shift the bar F forward and also,

“through the stop. 73, just de:.erlbed shift the-
plate C" forward, thus reledsing all of the:’

contact rods:¢ to-thé action of their. Springs

ries the plate ¢'° forward dlso, through the

medium -of the step ¢, thelefore the ¢ carry-

ing contact rods ¢, if’ plGVIOHSly depressed,

will be set free also. Before the releasmg
Just desoribed takes place, howex er, in fact |
before the operating lexer @ 18 moved at
all, the' test wheels are set, by meohamsm
_Whlch T will now deseribe. -

Rotatably ‘mounted 1n
transverse ehaft G having loosely mounted

thereon : a series of Sp rocket wheels (7, one

for eaeh row of oontaot rods. Kach one of

~ these sprocket wheels G’ is rigid with a pin-

ion ¢ -mesiing with the rack.on the under |

" gide of its bar F. Thus. it will ‘bé seen that

. 30

any movement of the bar will convey a ro-
“tary motion to the sprocket wheel G’.

sprocket wheel is, however, geared with’a

"~ .sprocket wheel G? loose upon the transversé
- shaft G°,

'sprocLets being the same, they will rotate:

and the size of both of these

1IN uNlson.. This sprocket wheel G2 is- fast

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

pose the characters on 1its- peuphery through

" the sight opening A3,

35

. bar rearward.:
40

R stop. pins ¢® when the contact rods ¢ are in
their normal position, but when they are in
their depressed pasition, these pins wﬂl be

45

Upon the extended. end. of the bar F 1S a
Shoulder f*
the depending pnoted pawls b0 hereinbe-
fore mentioned. This engagement 1s re-
tained by the spring f3 teudmﬂ' ‘to force said
On a plo]eeted end of the
bar is a detent ¥°, éxtending from said barin
a position such that it will éngage with-thie

out of the path of said- detent '

It is evident frofn the foregoing that as

- the tlansvelsely movable carriage B inoves
- from one decimal row toward another the

50

09

60

‘plns 67 of the carriage.

pawl ¢ will trip the pivoted arm 5°, w hich

,- 1s 1n engagement with the shoulder f‘* of the
bar corr esponding to the row.of contact rods,

which was previously operated upon by the
The releasing of
this bar permits it to travel rearward
through its spring f* until the detent I 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 1ndi-

cate’ the number which is"being set up in

that particular row of contact devices and

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

- the above operation, 1f the numeral 6 wasin-

-~ tended to be set up
would be depressed, thus depressing all the

A5

the sixth contact rod

contact rods lower in denomma,tlon Con-

the casing 1s, a

This -

arranged to take against ene of

“cults are represented. by the-lines @, a°,

987,150

sequéntly

in carried by the seventh contact rod,

when the bar F was released 1t -
‘would travel backward until it engaged the
_stop
-but the.arrangement of the parts is- ‘such

that when the detent stops upon the. pin «f 70

the- nphery of the indicator wheel G
number ‘which 1s one léss than the number

corresponding to said rod. -This, shows to
the operator the number which has been set.

a ‘contact rod, there W111 be 1ndicated upon )

75

p by the machine, before it'is recorded lgiy

the addlng mechamsm since the lever

has not been operated and the contacts be-

tween the contact-rods ¢ and the contact e

‘have naot been: made, and no impulses have
‘been given. to the tabulating - operating
‘mechanism.
to 1ts 1nitial position as hereinafter set forth.
the pawl 3¢ will drag over the plvoted arm
b° w1thout shifting them,

' parts.now to. be described are {hose
which relate to the computing- mechanism-

When the carriage is returne

The.

which is arranged in groups, one group for
each decimal columin.
shown in, Figs. 1 .and 2.

]?'Lo’[‘lt'lbﬁr mounted m ‘the’ nfune are

sleeves H omrespondmtr in-number to the

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

‘two, one above and the other ‘below, each
tconneeted In an 1nd1v1duaI 01rcu1t but hav-
These clr- .

mg the same common return a’.
andl

These varts: are’

80
. 85
90

95,

the comnion return #’,—the Sdld ]mes z and.

z° bemg tonnected to the spring contacts e
and ¢” respéctively hereinbefore mentioned.

Loosely mounted npon these sleeves FT. are
plurality of registering wheels. H” having

‘the digits on. their peripheries,—each wheel
| having two' complete  sets.
seen that these régister wheels are prowded
“with ratchet wheels H? for the purpose of

It will also be

1otatmﬂ' the same, there being one ratehot
tooth’ for each. dlglt Secured tothe easing

-and* in' . proximity, to each of the reglstox

wheels. 1s its actuating “‘magnet L arranged
to attraet its armature-/ rlgldly carried by

pivoted lever I’. havi ing upon 1its free end a
pawl 72 which takes into the ratchet wheel
2, Pins /* limit the outward ‘movement of
these levers and springs I retain said levers

10¢ -

105

110

115

against said pins with the armatures away .

from the magnets.” It 1s obvious that when
an impulse is given to one of these magnets
L it will attract its armature 7 and through

1ts lever [, and pawl /2, will- rotate 1ts com- °
‘puting wheel one step for. each impulse.
the computlncr '
mechanism is composed of a number of
aroups, each one of -which represents a deci-" |
Each group. is composed - of

‘As stated,

prev1ously

mal column.
two registering wheels arranged in vertical

alinement, their opérating ,IIIGChﬂD]qulb mag-
‘nets, olrcults represented by the lines az, 20

and ', a plate C’ and contacts ¢ and ¢’ and

120

130
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L eech row- ef eontaet rede 18 adepted te con
- trol that group cerrespendmg to" the. deci- |
mal celumn represented by sald. row of con-

*ta,ct rods. .. .
“When -any” centact rod is de reeeed and

o the contact frame. E operated, a number -of.

contacts. COPP@SPGHdm 10 the number rep--|-

| -Lesented by 'such: contact rod will be made, |

10

15

thus giving ‘the! hecessary number of im-

pulses to its COI‘I‘ESPDIldlIlg magnets I to ro-

o '937_,15_02‘2

f'_end these twe ﬁngers are eennected with &
local circuit and. w1th the carrying magnet
¢ by wires z and 2
~mechanism 1s similar to that above descrihed -

‘and tHerefore neede no further explanation.

- The operation of thls

Switches o? and z? in’ the carrying circuits -
-allow the same to be opened at any point,
theleby seéparating the computing mecha-—

o
. -
]
. 5 ] “ -
'
. .I. b
.

\

70

u

nism into two or. more distinct eemputers. q.

In the.illustration: shown with eight col-

tate tlié - associated” computer wheels . the | umns, there could thus frequently be ueed
* nuimber of spaces to compute the number.

Mechanism is provided for carrying. from } four columns, each.

one deeimal column of computers: or from
one row’ of computing wheels to the next’
higher, and this mechanism consists of- con-

tacts for eenneetm%up the earlylng mag-

nets ¢** and pf on’ the periphery of

~ -each one of the 1‘eg13termg wheels are a pair |
20

of teats A3 each so located upon the same that
when the mlmerel 0.1s about to move J‘rom

- the sight opening,. 'such teat. will engage. E
* spring finger % rigidly secitred to the casing -

o “and. will press it against another spring fin--

2b
PR _Enger and: from. the casing. Tliese two fin- |
gers are termjnals ef a local elrcult through

ger k&’ which is msuleted frem said othér

| tﬁe wires Y- and Yyl to the carrying magnet

~ ¢*® which is-associated- with the. cemputer of
.30

the next -higher column, so that when “the
slidinig ‘cmrrlwe sets up’a number which |
sums up,. Wlth the number- alveady regis- .|

'h,‘tered to. a greater ameunt than nine, then

| -:'535

40

b0

55

"~ another contact will- he made to give one ad-"

ditional lmpulse te the computer next to the
left. - e o .
As before steted the sprmﬂr centacts e, €

are made of a length sweh that .when three-
- or.more, columns, or orders, are ready totrans-
fer upon the ne*{t eddltlon or upon the next
.~ computation, the carriage will not move too
. far but what the carrying-devices all along |
. 'the line will. have a chance te operate and |

o earry from one order'to the other before the |
contact springs have passed out: of rangeé of
For example 1et us-
. .suppose that 9,999 has beenset up upon the -
- register and a Iod was depressed 11 the units .
. coluins, then the indicator wheel corre-
.spondmw thereto would complete the local’|

the carrying contacts.

CATTyINg circuit in the tens order, and upoh

. the. conteete oft the’ frame I reeehlng the |
N carrying contact rod pesﬁmn, would ~com-

plete the carrying operation™in the tens-col- |

~umn. . This‘carrying operation throws down,
by reason_of the-tit upon‘the ten indicator
wheel, an addltlonel contact m the hunidreds -
column but since cotitact &, «”. aze made suf-
ﬁmently 1eng there wjll be ample eppertu(i :
and
-eomplete the’ eomputetlon threucrheut 'the'

| ~ -t which are pweted’ a series of pawls

nity for #All of these devices to carry

entire maehme. .
FIHD'EEI‘S o2,

kS " ere elso provrded in con- |
nection with: the lewel tebuletmg wheeel as- |
sociated: w1th the one- prevmusly deseribed;

to edventage fwo- mde éndent’ computers of.
f course ‘the. system

could be extended end eub dwlded asmuch’ as .

desired; 'For example, let’ us suppose -that

upbn the upper set of the registering de--

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

further, let-us suppose that the stub- feetmgef

i1 -No mstence will“contain more ‘than two
“digits in . umts ‘and ‘two digits-in decimal

, fr actions thereef Then, ‘after, eevera,l 1teme

‘are put dowr, the- total "of these items will
elweys appear ‘on, the lower set of .register-
ing wheels; while the total of all of these

80
85

90

peltleuler 1tems together with -ahy .othérs . '

that may have- Bee.n premeusly 1emete1ed
‘upon the machine; will ‘be 1'eglstered upon .
the “dpper set of ‘indicator wheels.

each. set of items relating to-a patticular ac-.

After i

95

“eount, or, efter a sub-footing has béen ob- L
ta,med thent is necess*lry thet the register- - |

mg wheels usedin obtainihg these sub fool-

|'1ngs, or, ‘in ‘this 1nstance, the lower “set of .

registering wheels, eheu]d be turnedback to

| zero, 1n- order to Start a new, set of items, -

| upon. them, the printing: operetmn taking

100

L :

“place in. each instance upon the setting to

Zero eperetlon ‘If the sub-footings should
run up to numbers which ‘exceed two. digits,

or, let us suppose, a number eentelnlegt ree

105

dlglts then .1t Would be necessary ‘to either -

do away with the décimal‘fractions. or add
more indicating devices. “Tle-.carfying cir-
cuit in the fourth row .is_broken. by throw-
ing the switch, 2

110
1’ that rew 80" that thele;' ;

‘18 no carrying at thet poirt. This is not: nec-**-_ .
‘essary,.however, unless the next series of in-- -

| dicating. devices, or in- this instarice’ the. re: "
maining four devwes, are used for reeerd—g;

1ng sub- footings also, then these will oper-

‘ate ih-a mannér sumla,r to the -Ones ]uet de-

scribed. : S
. The. reﬂleterme Wheels H are. pmﬂded

115

“with mternal dlametrleally opposed notehes..120

-

Each sleeve H. has a’ knurled head H?

and_a: longltudinal row of.slots /2? which are .
‘50 arranged in. said: sleeve that. they may-

‘register with the notches in- said wheels.
Withiin. each, one of the sléeves X there is'a
shaft P having a p'lumhty of recesses P in

ranged to be forced ont by leaf springs %
secured in said recess.

125’

p ar_ ',

- Fach shaft P has a,
- *"leneltudmal movement Wlthln 1tS assecmted 130
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sleeve H such that when said.shaft is in its | R3 rwld with the sprocket wheel G2

outermost position the pawls will be drawn
into and held in their recesses as shown:in

Fig. 6, such being the normal position of

Lt

the. palts When- “the shaft P:is pressed in-
ward the pawls P’ pass into the slots A? in
- the sleeves H and then upon rotation of the
~ sleeve and shaft, by the knurled head Hz,
each pawl picks up a wheel H’ as it-comes

10 into ene of the notclies A therein. The

* shafts-P and the sleeves H are permitted to.

“move with respect to' each other in'a longi-
tudinal. dnectmn, but are kept from "any
relative .rotative movement by pins p* se-

15 cured in said shafts and passing- thiou (%

 slots in said sleeves. Whenever it is’
gired to &et -any” series of the tabulatmﬂ*

wheels back to zero, the shaft P is pushed
inward and the knurled head’ H?* is retated-

20 half «a rotation. - As every wheel .H” has a
- notch 7 in each half thereof located accord-

mg to the zero on the- pquphery, it follows
that this half rotation will collect’ all. the
Whed's and return thent to zero.”

25  Printing mechanism ‘is provided in con-

' nection w 1th this machme and, this mech-

anism consists.of a ‘series of . hammers Io-

‘cated. back of a web of paper M which is
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 oper ates against the same. The ham-

35 mers m are in the form of pivoted members

adapted “to- be .drawn toward said - wheels |
Suitable .

- . by means of coiled springs m?A.

cams 7° are provided for settlng free these

. Tammers’ to- operate - against the back of

40 the paper and force.it against the inked
- characters upon the per 1pl1ery of said wheels:

The cams 7* are mounted upon a_ trans-

-verse shaft on Lhe outer end of- Whlch 1S a

gear H° meshing with-a gear H* on the end

45 of the sleeve H. These gears: H*, H° are
~ so pmpmtmned that a half rotation of the
sleeve H .gives a complete rotation to the
cams.
set ‘of computing wheels is set back, a print
1s taken of the amounts computed. - ‘This
printing opération-is caused by the very
first movement of the sleeve H - before any
of the wheels have been moved. It will be
seen that ‘one of the sets of wheels. -1’ may
thus’show and print sub-footings,

other set shows and prints totais

_. <0

Y5

.Printing mechanism is. also provlded in

conhectmn with edch of the test wheel in--

record of the individual 1tems as they are
 set' up by the.machine. ~This is broucrht
. about by a prmtlng wheel R loosely mounted
on the shatt R’ secured in the easing,

60

65 1 gear IR? seculed to it meshmg mth a gear

‘stretched adjacent to the: periphery of said .
~The numerals used for

Thus 1t résults that whenever any

while the

dicators G* for the purpose of keeping a

This -
- printing wheel receives its rotation through

i tatmg

-sight “opening A?, will be. presente
the printing wheel R at a ‘point where it,

quarter of a turn.

different ty

l

- 937;150' |

'i‘he
gearing and the arrangement thereof is such
that the number, appearing through the
upon

70

y be engaged. by a pivoted hammer S. .

The hammer S 1s provided with a projec-
tion S° and is’ pressed.toward the printing

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

S3, secured to a transverse shaft Sz A test

_mdlcatmg whee] G*, a prmtmg wheel R,
hammer, tfogether with!its operating -
“cam Wheel, are pI‘OVldEd In connection with
eaci.group of computin
puting wheel operating -devices.
“ating cam wheel is arranged as shown tith

and- a

Wheels and com-

four cam faces 7, which are prov1ded at their

highest- points with notches 7 for the. pur-

pose of forming a rest for the projection S°
ot the hammer which normally seats in-the

notch 7. h
" Suitable mechanism is prmlded for ro-

the- machine. Thus there 1s secured on the
end of the shaft S? a ratchet wheel 'S*, and

| abme this ratchet wheel is a ratchet- bar S,

meshing therewith and pressed: 1nto such
enf:ragement by a.leaf .spring S°.

sa1d ratchet bar to ogive upward. froni said

ratchet wheel S* agamst 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 operatmg lever .

spring S'° secured -to said bar at one 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 leve,r

ment with a fixed stop S*2. These two stops
limit the inovement 0f sa1d bar, whmh move-

ment 1s sufficient to give the cam’ shaft S a.
The printing wheels R
| for the test print'on, the paper intermedi-
ately of the columns printed by-the wheels

H’. The characters on the wheels R are of

pe or the inking roller therefore
1s 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 dlametrlc‘llly opposite.
The numbers will be printed in each in-
stance, upon the paper-upside down and in
a reverse position,” but the paper is suffi-

ciently thin to permit the record to be read

thr oun‘h from the b‘lck side.
The paper web is ﬂ'lllded 1 1ts course
thmur:rh the machine over rollers w, w’, wk,

The oper-

the cam wheel shaft a quarter of
a turn for each item w hich 1s tabulated by

This bar
' 1s slidably mounted in smtable aquldes ST and
- 5% the guides S’ being arranged to permit

This stop.
is arranged .behind the lever and follows the
same as it is pushed backward. This fol-

lowing operation is brought about by a

80

90

100

A shoulder

'S” is provided upon said bar for engage- 110

114

120
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~ w? and from there to the feed rollers W, WA

These feed rollers - receive their rotatmn

from’ a 11tehet ‘wheel W2 shown in dt)tted

"c:i“ |

lines in Fig. 1. ~"This. ratchet ‘wheel 15 op-.

cerated-by a - mwl V- pwetally carried by a

. sliding rod V’ and. pressed into encragement
~with ‘said - ratchet wheel by a ‘spring V:.

10

Ty
'elldmﬂ rod by a pin +° rigid with the'same

“This sliding” vod 1s mounted in suitable

b],eeks V3 and is held in a rearward position .
a spring. V*, Mcﬂ:mn is.conveyed to-this

and e}s.tendmg through, the slét ¢' in the

s1de of the casing and out into the -
-~ the operatmg lever d3, s¢ that whenever the
Jlever . returis to its nermal pesition,
shown in Fig.. 8, it will enn*age sald pin v~
cand, set.- the feedmw rollers fOI‘WdId one

20

X

and a return operating -drum. Q.
* _suppmtmg; brackets O* and - OF arg provided
" for these dI'LlIIlb

“drum O to one gide of the carriage B and
‘the sprmg of said drum tends to draw said

" ‘carrlage. from.. left to ri oht. |
druin 07 is eennected by a cord ¢° to the .
"éo-other'&de of said carriage, Lgpd a cord o’
 with sedd “lever d¥-.operates |
drum - O”. and draw said carriage into its"
initial position. -

~ “when the lever @® is shifted upon its pivot
35,

e‘rh of .

as

notch

The meehamsm fer ehlftmg the ty ansﬁ
Versely movable carriage B across. the ma-

chine consists of a spring aetuated drim Oy
Smteule

A cord o passes from the

‘The * othér

wound abeut a smaller drum o, contiected
to rotate the

Thus 1t will -be “seen that

to mrake -the cOnfe(,ts through the contact
- frame, the-cord ¢’ will be drawn, thus ro-

“tating the drum Q" dnd winding up the

- cord. 93 which is secured: to the 1eit of ‘the
_"49..
- b ehckm

+5

earrrwe

This necessarily draws the car-
riage %ec,k

‘to. its initial .position, the pawl |

-idly-

Tf, at any time in the’ Settmu' up | of the

'_mec’hme before. the :number 1s. eomputed

- there should.be a wrong number. ¢ appearmg

through the “sight- openings A3, this error
“may be 1'ect1ﬁed by the'release. of - the con-
60f"tacte Whmh have been depressed and ar-.

1N anew.

ranged.in the machine so. that it will ‘start
‘This is brought about by breaking

" all of the local circuits throqgh the computers

'5

-~

0. pesition:

through the medium of a gang of switches

22 and @°2 and then operating the frame
to set free the contact rods.
these switches are mournted dpon a shaft T
running-clear through the machine.

“the circuits when they are in their upward

outside of the casing'is-an. operating- lever

T, which is. prowded with a nose ¢ which is

axrallmetl to lie in the-path of the projeetion

ql’*,, carried by the bar S5, This switch and |

Its operatmg lever, together w1th the nose

) over the detents 6° and
- the mmrable pawls of the escapemient giving -
'.way euiﬁmently to qllew the return..

“The plates of

Tnives.
b

of said switches are arranged to complete.

At the top. of this shaft T and

+

1

—

| column

‘upon. said . lever, br eak all the 'I'oc.il cireuits _
ar
{ 8% and the printing of the incorrect number

and. also prerent the movement of the

7

set up. The segment of the: operating lever

1S SO arranged That it is- out of engagement
with the pmion d” and thus allowing sufli-
cient,movement of. said levér to ace: ‘*11‘1phsh
“the prlntmw of the items béfore the contact
frame E is operated, A dash pot<D’ is pro-
-vided in connecetion with the operating lever
for pIEVLntlI}ﬂ‘ too rapid: movement therect.
. The great. adaptablhty of my computing
machlne to various businéss. -requirements

| will be apparent .from the foregoing de-

scription thereof. - Thus; first, it may be

: ,lctuated by any suitable means for mekmg

electric contacts such as the keys of a-special
key board, or the-numeral keys of a type-

writer, or a perforated card operdting with

centect plungers, or in fact any means for
makmfr eleetrlcel contacts. beeend an in-

dicator shows, after.the number 18, Set by the

-aetuatmg dev1ee, but before it is .computed,

whether the number. is correct; whereby 1t

may be altcred without cmnputmg, 1f 1ncor-
rect. - Third, the machine may hHe divided

infto sectmne epemt(_,d independently, so that
a plumhty of columns may be computed "

the same time; Wlule for work'involvihg high
‘denmnmatmns the' full number. 6f comput-
Ing membels may be availed of for one
Fourth, portions. of a column i may
be add.d Whenever desired, thus l{e(,pmg 211
independent record. of sub- footmw Ififth,
printed records are made, as d{,sued of the

1ndividual numbers edd*ed of the 5[1-1) ioet .
ings, and of the totals.
~ Having described my invention, I claim

1. In .a computing machine, & serie of
105

plungers corresponding to the ditferent dig*
1ts and each connected to .operate all - e
plungers below it in aenomination, ‘but n-

tor holding the actuated phmuere in active
position, computmrr mechanism, and means

“for operating it corresponding to tha;, num-

ber. of Mtched phmﬂ'ers . :

75

80

8o

90
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100

| dependent.of-those above it, latching means

110

2. Ina computer, the eembnmtwn wfrh an

.onere,tmo‘ device, of electrically operated
computmfr mechanism, a phurality of mov-
able members means’ for' operating a- suf-

ficient number of said. members to -corre-

spond to the.number 'set up by the operating
‘device, and means for'making an extra con-
‘tact in .the next higher eolumn for carrymw
from one decimal column to the other.

115

120

- 3. In a computer, the combination of elec-

,'trlca,lly operated computing mechanism,
series. of electromagnets and a set of con-

tacts controlled: thereby for ‘operating said

computing: mechamem, the nmber of con-

- tdcts' set eorreepondmg Wlth vhe’ numbe1 to
"be added. S C

4. In a eomputer, ,the combinatioh with
electrlcaily epera’red computmw mechamem M

a

125

130
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10

“electrically operated computing mechanism |

15

20

25

“ing to that to be added; and means for car-

30

. mechanism and arranged in decimal’ rows:

35

40

45

20

of a plurality of contact rods, arranged 1n.

60

65

tromagnets, a set of contacts controlled

operation. of one magnet corresponding to
“the numeral to be added will operate its con-

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 1 the next higher decimal column

and thereby carrying from one column to

the other. | . |
5. In a computer, the combination with

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

thereby for operating said computing meth-
anism, the number of confacts 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 computing 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.of electrical contacts correspond-

rying from one decimal column to.the next
higher. - Lo |

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 cause-a depression.of
1ts  corresponding contact rod, the depress-

1ng of said rod causing the depression of all-|
of the other contact rods.of lower denomina~
tlon. s | - e

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,
a series of electromagnets for . depressing
said contact rods, and means whereby the

tact rod and all of the others below it in de-
nomination. .~ - . L
9. In a computer, the comnbination with

electrically operated computirig mechanisnu,

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

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

ber to be added, and a traveling

of a pluralitv of contact rods for the same

. . . : . . . b
arranged 1m vows representing’ decimal.col-

- 987,150

0T a series of electromagnets, a set of con- [ umns, a’series of electromagnets for depress-
tacts controlled thereby for operating said |

ing sald rods, means for completing the cir-

cuit through said magnets, means whereby

the ation of one.maenet mas fo
he operation of one magnet may operate

1ts contact rod and thereby operate all of the
others below it in denomination, and means

70

for making an additional contact when it is

necessary to carry from one column-to the

next, . | o S

11.. In a computer, the combination with
electrically -operated computing mechanism
ior each decimal column, of a plurality. of

) i

-1

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-
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

§0.

for each decimal eolumn, a row of contact

devices corresponding to each decimal col-

umn,, cach of said contact devices being
‘adapted to make a number of contacts cor-

responding in number to its relative position

in saild row, a traveling carriage, means for

giving the carriage step by step- movement, -
-and reans mounted on the carriage for gov-
erning ‘thie contact devices to give, a number
“ofcortacts equal to the number 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 columm, 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 in $aid carriage, for op-
erating said contact devices..- . |

- ‘ ’

press the:other rods below it .1 denomina-

‘tion, and -a latch plate 1n connection with
each row for holding such of the rods as are

L J

depressed inh that position. |

100

105

. 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
sald mechanism, means for holding said rods
.In an -elevated position .and means whereby
the depression of one of said rods will de-

}10

a traveling contact for each column, a plu-

‘rality of contact rods normally, out of.the 125

path of said contact:and means whereby the

actuation’ of one rod-will actuate a sufficient

number 6f contact rods to convey impulses
‘to thie computing mechanism to compute the

number to be added:

- .

16. In-a computing iachine, the combina-

{20

15. In-a_coniputer, the ¢ombination with 120

electrically operated com uting .mechanism -
corresponding with each' decimal column, of

__-_".'—-' S




.

90

_.'937;,1;50’ S f -

tion of computing meehamsm, a plurahty of

. TOWS" of rods- adapted to-govern the-same, a
- traveling carrigge having'a row of plungers
‘adapted to operate various.of said rods in

E '_the other.

the differént rows suecesswely and a set of

- © nagnets carried. by said carriage fer Operat-
o _mg said plungers. L

17. In a computer ‘the’ cembmatlon with

. oemputmg wheels, _of' mechanisms for aectuo-
10

ating the same, rows of indepéndent devices,

arranged to travel over said rows, pins car-
ried by said carriage, electromaﬂnets carried
by Sald .carriage and arr anged t0- operate

' 15. said pins and mheans for controlling the es-

capenient: of sald-carrlage frem one row to

- L]
"l'!‘

"'1-\.
. .
P . . *- - -
.
-

-18. Th a com; utmg maehme the cembma-

,\tlon of a {raveling carriage, an electncally

governed escapement therefor, electrically

- 1ng members, ;and- a computmg mechemsm

25,

controlled by said reds, - -
19. In a computer, the combmatmn WIth

| cemputmﬂ wheels of- imechanisms for actu- |

30

ating the same, rows ef devices for control-,
ling said meehamsm, a carringe arranged to

travel oyersaid rows, pins carried by said | a plurality of contact rods, means for re-.

catriage, electy omagnete‘cerued b sald car-. o
-.riage and arranged to. operate said pinsy and | means: “for depressmg a sufficient number of .

an electromagnet for operating the escape-

“ment of said carriage permitting 1t to ir avel

35

40

froin one of said rows to the other.”
20, In a- computer, the. combination wlth
eleetlle.n,lhr operated e(}mputmg mechanism;

- of rows of contacts, a carriage traveling over

aid contacts and pmwded with means for

setting said contacts, escapement mechanism

for said carriage, and electrical mechamsm

- for operating said escapement.

45

21. In a ‘computer, the combination w1t11

electr ically operated computing mcehanism,
‘a plurality of contact rods arrangeﬂ in Tows
~corresponding to each decimal column, other-
sets of contact rods arranged-in each row,

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

a contact for each row of contact rods,

- means whereby the depresemn of one rod

will dépress a nuiber thereof into the path |

of said contacts sufficient to 0'11* a number

55
60

65

‘contact frame, and means for holdmcr
contact rods in a depleeeerl posltlon tmtll

of impulses to. the eomputﬂmg meehanhm to
indicate the number, means for shifting said
said -

after the several contacts are made.’
~ 99. In a computer, the combination with'|

electrically *operated. cmnPHtHW mechanism,

a plurality of contact rods, means for hold-
ing said-rods in an elevated position, a’con-
tact frame slidably mounted 1n the casing,
con'acts carried bv ‘sald frame and ar mnfied
to travel in a path in pr 0\111'11ty to said- con-

-actuat- 4

I

1
|

|

H—_.._

taet rods EIEOBI‘IL, connections between' sald.l’ o

contact rods said frame and the computer-

| operatmg mechanism, ‘meéans for depressing

sald contact rods, and means for shiftmg

IS&ld contact frame D T
- 28, In a computer the eomblnatmn w1th7' o
electrically operated computing mechanism, =

70

a plurality of contact rods arranged in rows -

corresponding to each “decimal column,
plate for each row, said -contact rods' bemg

heldmg aid rods in.an elevated pomtwn. a

75
for controlhng said- mechanism, a carriage | slidably ‘mounted ui- said plate, means for = -

contact fr anie, slidably mounted in the cas- -

‘ing, contacts carried b§ said frame and ar’
‘ranged-to travel in a’ path in proximity to
sald ‘dontact rods, electrical’ connections he-

80 .

tween said: rods, S‘ud frame and the com-

puter eperatlng meehamsm e]eetromagnets

for- depressing said contect rods into the: -
-path of said- travehng contacts, means-for
operated actuatmg members earrled by the 1 temperarﬂ} holding said rods in a dep ressed

carriage, a plurality. of rows of depressible .
- rods adapted to’ begwemed by sai

position,

corresponding to the next lower decimal col-: -

umn said rod mqkmﬂ' an addltlonal contact.

I

means for shifting said centect* -
frame,” additional contact rods provided in
‘connection with each row and arranged to
t be operated by the computing mechanism

90

24 Ih a computer the-combination W1th-”a-'

eleetrleally operated 'computing meehamsm,:"- L
95 -
taining - said. rods in. an elevated position;

said rods to give contacts corresponding in -

' ‘number to the number to be added; a locking
_plate for temporarily holding: sald -contact
_rods depressed; medns for operating said

100

plate to set said contact rods free, traveling " |

_contacts arranged to operate ‘in a path into
and’
"‘105’*

“which said ‘depressed rods’ project,

means operated by said ‘traveling .comtacts

to set free said contact rods after-completing

all of the conneetlens between sald reds and_ o

smd centacts

25. In a eemputer, the eembmatlon “w':tth_.
computmo* mechanism, a plurality -of elec-.

'1_1'.0'

trical contact rods arranged in rows corre-- -
{ -sponding to.each decimal. eelumn means for
depressing said rods, a travelmg contact -.
frame, means carried by said frame-and "~

adapted to make connections with the de-

pressed electrical contact rods and to thereby

115

‘permit the actuation of said computing
‘mechanism, and means for shlftmg sald con-

tact frame. S (o

26. In a computer, the comblmtlon W1th-<
computing mechanism, a plurality of con- -
tact rods arranged in rows corresponding to
| each decimal eolumn means for depressing

‘gaid rods, a tra velmcr contact frame, means - .
1256

carried by.said frame aad adapted to make
connections with the depressed contact rods
and thereby permit the actuation- of said

computing mec]mmen*a.. a rack provided upon
said frame, a pinion operating in connec-

ilon W ith said rack, an operating lever, and

120

130



10

a connectlon between sald 0peratmg lever '

-and said pinion whereby the rocking of said

10

15

20

29

lever will rotate said plI]lOIl and s
contact frames.

tact rods, adapted to be set according to the
number whlch 1s to modify the computatlon ;
electrical conductors adapted to connect the
rods with the computing mechanism, means

for completing circuits . with said contact

1‘0ds and conductors, and means -for indicat-

ing the number set up before the computmﬂ'-

operatmn takes place.

- 28. In a computer, the combmatmn Wlth_'
 a plurahity of devices for actuating the com- -
- puting operating mechanism, each ‘one of-
sald devices carrying a shoulder, and means
traveling 1n the-path’ of said shoulders and.
2 test indicator operated thereby for mdl-_

cating ‘a2 number equal fo the number of |
shoulders absent from the path of- Sald mndi-

cator operating device. !

29. In a computer, the combmatlon Wlth’
computing mechanism of a plurality of rods

“for governing the same, means for actuatmg

said rods, a test mdlcator, an opérating bar

30

. electrically operated computing mechanism,

35

40

495

50

60

for said mdmator means tending normally:

to shift said bar and a series of pro;ectlons
carrlied by said rods for determmmg the
amount of movement of said bar.’ J

30. In a computer, the combination with

of test indicator mechanism, a plurality of
contact rods arranged 1n 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,

‘means whereby the depression 6f one of said |

contact rods will depless all of those below

it 1n°sequence, the depressed of said contact
rods removing the projections from the'path

of said Operatmo bar thereby permlttlng it
to travel to the mnext contact rod not de-

pressed and indicating upon 1ts 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 prlntmcr wheel geared with each
of said indicator wheels means for inkin

the same, hammers for mahmﬂ' the several

mpressions and mechanism for opemtmg
sald hanimers. -
32. In a computer, the combination with
computmn* wheels of electromagnets for op-
ating the same, a plurality of mdepend-

entlv 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 magnet to register

th(, denomination of such conhct dence

1ft said

97. In a computer, the combmatlon Wlth"
computing mechanism, of a plurality of con-

tion.

987,150

'33. In a computer the combination with 65
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

whereby the operation of one of said con-
tact devices will give a suflicient number of
contacts to convey impulses to the computer

70

“operating magnets for registering the num-

ber to be computed

34. In-a computer, the (*ombm‘ltmn with
comiputing wheels, electromagnets for ro-
tating said wheels step by step, rows of con-
tact devices for controlling said - magnets

79

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.

35. In: & computer, the, combination with 85
computing wheels, of electromagnets for Op-

{ erating said wheels step’ by step, contact .

rods eontrolling-said magnets, means where-
by the operation of one of said contact rods

may operate all below it in denomination, 90
and a.traveling comtaet adapted to complete

‘the circuit between sa1d several contacts-and

the computer-operating magnet.
36. In a computer, the combination with
computmﬂ' wheels, pawl and ratchet con- 95

‘struction for-rotating said wheels -step by
| step,
-pawl-and ratchet mechanism, contact-rods
| adapted to convey a number of 1mpulses to

electmmagnets for operating said

said operating- magnets corresponding to 100
the relative value of said: rod, and means:
for _operatidg’ said tods.

37 In a computer, the. combination with
computing wheels, ratchet wheels for. op--
erating the sime, electromagnets, armatures -105

.for the same, pawls carried by said arma-

tures operating in connection. with. said
ratchet. 1.*i»*"heels3 a plurality of contact rods
ior controlling said eléctromagnets, a trav-
eling contact ﬂd‘lpt@d to'make contact with 110
any depressed contact rod, means for de-.

s pressing said rods, and. mefms whereby the

depression -of one rod will cause the de-
pression of all those &below 1t in denomlm-
S - 115 -
38. In a computer, the combm“ltmn with

_electrically operated computing. wheels, of

A plur"lht} of 1ndependently. mounted. but

| co-acting contacts for controlling said ‘com-

puting .wheels, means for setfmfr said con- 120
tacts, and .means carried by one. compitter
wheel for making an additional independl-
ent contact for actuating the next hgher
cmnputer wheel. - '

39. In a computer, the combination with 125

*urmputmtr wheels of electrically operating -

ITIECI]'IIHSITI a set of contacts for operatine

| each cmnputer wheel, means for setting md

f
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' cqntﬁds an’ addltmnal contact” In. connec- . . the other; and means for mdependently

- magnet for controlling said adaltlonal con-
each of said |

nation of twoconcurrently opemtmg add-
-ers, and. means for automatlcallv puntmg

10

tidn"‘with each set, of contacts, an -electro-

tact, and means actuated by

computer. wheels for operatmw said addi- |-

tional centact for the mext higher column.
-40. In a computing maechine, the,combi:

iheir t()ld]‘a

41, A computing machme Im*mcr two |
series of f*oncurrently opemtmg ftdders one.

adapted-to add an entire sum; and the’ other

printing the totils on the-two ‘adders, said
means bemg actuated bv the zero Qettmﬂ
mechanism, :

50, I a computmo machme, the combma,r-
tion with two concurrently. operating sets of

11

65.

70

adding ‘wheels, means for. setting one set of

said- wheels to Zero mdependently of _the
other,and means - for- printing from 5&1(1

‘wheels on the $ame piece of paper. .
51. In a-computing machine, the combina-
tion of two’ registers, one above the other,

7
observatmn wmdows on’ the front side- of

-~ to add individual portions of such sum, and {-said régisters, and means for guiding a strip

'-.f:-"f.11‘1t10n of two series of concmrently oper-
~ ating adders, one adapted to register. grand-
- totals, and the other partial totals and .|

_‘mdependentl of the other.

40

50

‘  the other,

operating
'-__Sald ad ers bauk to Zero mdependently .nf L

‘automatic means for printing the 111(1w1dua1
:total% of. such portions. ;L

- series of adding .devices,” mechamsm for
~ concurrently operating the ‘twoseries, means
20
- without 111t91fer1ng with the other set, and |
. ‘means for plmtmrr the tOtdlS 1ndlcated bV
| __-_-lhe two sets. - o Lo

-tmn w1th two ‘concurrently Operatmg add-
- ers, means for independently setting éach |
~ of said addeérs back to zero, and mechanism
for prmtlnﬂ the amount of each adder When-r
-ever 1t 1s set back to zero.: L

-‘atmﬂ' keys and -two

“for. the partial totals without interfering
.jmth the computation on the other adder..

setting it back to zero, and means for prmt-
g operated by su(h setting. .+ - o

42, A computing maclmle lmvmrr twa

for- setting one of said series back ‘to zero

43. In a computing nn(,hme the combma—

44. A computing Ill‘lChlIlE havnw actus |

one of-said adders back to zero*
without interfering with the other,
45. In a computmﬂr machine, the combbf

ineans for. setting back to zero "the adders

46. In a computing machine, the .combi-
nation of computing mechanlsm means for

- o series of adders means: |
- for concurrent]y operating . the two adders
by the same actuation of the keys,and imeans
~for setting

35

47. In a computing machine, the combma-

- trion of computing wheels, 1mpressmn ham- |
-.-mers adapted to print the number indicated |
50" by. the wheels, and conjoint mechanism for.] :
L Settmg the ‘wheels chk to Ze10 and OBerat—'
-_-.mg sald hammers. ..

48. In a computing ﬁlachlne the combma-',

_--_-fftlon with digit keys and differential ‘mecha- -
‘nism actuated. theleby of two .concurrently-|
- operating adders, means for settirig one of
* said adders chk to -zero 1ndependently of
‘and means -for'. independently |
~ printing the totals on the two adders ' |
. 80
. tion.with digit keys and d1ﬁerentml mecha-
" ‘nism actuated thereby of two concurrently
adders, means for setting ‘one .of i,' |

49, Ina Lomputlng machine, the. combln.a-'_'}

of paper. along the backside of said registers.
.52. Ina computmcr‘ machine, the combina-
tion of. two registers, one abové ‘the other,

["observation: Wmdmw on the front side’ of

said registérs, means for guiding a strip of

" paper from the backside of. sald registers,

and ‘means for mdependenﬂy pr mtmg from
elthel register. -‘

'111g devices, a test indicator to indicate the
number %et up before it is computed, and
a Trecorder positioned. by the test: operating

“mechanism for l'ecordmg the mdlwdual

a,mour.tts added.
- "54.'In-a computer the combmatlon Wlth
_computmg mechanism, test. mechanism; re-

'mechamsm and recordmﬂ mechanism. =
55, Ina computing machme the combina-

’tIOIl of means for mmuItaneously adding .

two columns, means for recm‘dmg the in»
ting back to zero one of the column adders

56, In a’computing miachine; the. éombma-
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

.mdependently pmntlng the tOtals on the two

“adders.

56 In a db'mptitmg machme the combma-

cerdmg members. operated by the test mech--
-anisi; and means for printing on the same -
{-plece of paper. from both the computmg

75
‘80

85

53. A cemputmg nmchme havmg comput- x

90

95

100

- dividual amount added, and means for set- - o

-105., .

110

.'tmn of -means: for addmg two columns, |

means for recordmg the-individual amount

- added and means . for setting back to zero-

*one- of the columm adders 1ndependentlv of

‘the other, - . - - -
58.'In a machme of the character de-.

écrlbed ‘the combination. of a set of actua-

“tors and..two sets of accumulator wheels,
‘means whereby the .operatibn of said. ac:
tuators and the accumulator wheels may re- -

115

120

sult in tlie same amouit being added on both, - .

‘sets of accumulator whéels, and means for -
'settlng one- set ‘of qecumuhtor wheels back

10 zZero Wltho‘ut dlsturbmcr the ‘other set.

scrlbed ’che combmatmn of a Set of actua--

" 126

59. In q m‘lchme. of. the character de-
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tors and fwo sets of accumulator wheels, mo- | such_sum, and means for printing the in- 10
tion being transmitted between the actuators dividual totals of such portions.
and said accumulator wheels, and means for Tn testimony whereof, I hereunto afix my
turning one sef of accEmulator wheels back | signature in the presence of two witnesses.
to zero without disturbing the other set. ' - '

60. In a machine of the character de- HOLMES MARSHALL.
seribed. the combination of two sets of Witnesses: |
adders, one adapted to add an entire sum. | War. H. RoMER,

“and the other to add individual portions ot Joux D. Haves.

-
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