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UNITED STATES PATENT OFFICE, 
Holmes Marshall, of New York, N.Y., assanor, BY MESNE ASSIGSMENTS, To 

ADDograph Manufacturing company, A corporation of New York. 
coMPUTING-MACHINE. 

987,150. 

To all whom it may concern. 
Be it known that I, HolMEs MARSHALL, a 

citizen of the United States, residing at 
, New York city, in the county of New York 
and State of New York, have invented a cer 

" . . . tain new and useful Improvement in Com 
puting-Machines, of which the following is 
a full, clear, and exact, description, reference 
being had to the accompanying drayings. 

10 
chine wherein the mechanism may receive 

... its actuation from a key - board, a card 
: punched out to indicate the different num 

bers, or any other suitable mechanism. 
15. The object, df the invention is to provides 

an efficient computing machine of great 
adaptability, not only as to its method of 
primary, actuation, but in its results in keep 
ing separate records, stib-footings, totals, in 

20 dividual items, etc. . . . . . . 
The embodiment of my 

consisting of indicator wheels set forward 
. . by electromagnets which, are arranged to be 
25 operated by a series of contacts set by suit. 
... able electromagnets. . . . . . . . . . 
... A prominent feature of this invention is 

... also the arrangement of the series of con 
tacts mentioned above so that when one is 

30, 
nation thus furnishing, in every instance, a 

- number of inpulses to the computing wheel 
operating magnets equal to the number to: 

... be added. It also provides for carrying 
85 fr one computing wheel to another. 

ing mechanism which is provided in connec 
tion with all the computing wheels and the 

, arrangement of this printing mechanism is 
40 such that first, an itemized record may be 

: obtained of all of the separate items before 
they are tabulated, second, that subfootings 
may be obtained from time to time and 

"...lastly that total amounts may be printed. 
Thus it will be seen that a complete record 

. . statement will be given of all the. several 
'steps in an account. . . . . . . . . . . 

The invention may be summarized as con 
sisting in the construction and combination 

50. of parts hereinafter, described reference be 
ing had to the agcompanying drawings, de 
scription and claims. ' ' , , ". . . 

My invention relates to a computing ma-. 

. . . . . .V. a invention, herein 
shown may be defined; more specifically; as 

set, it sets all the contacts of lower denomi 

invention further comprises, a print 

Specification of Letters Patent. Patented 
Application filed June 8, 1903. Serial No. 160,460. 

Scription, I have shown this form of my in 
vention in a more or less diagrammatical 

of my invention. 

Mar. 21, 1911. 
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way leaying out, such frame-parts, guides, 
'...etc., as do not directly enter into my inven 

tion. I have also omitted, in places, insula 
tion for the electrical connections as this is . 
not necessary for the proper understanding 60 

Referring to the drawings, Figure 1 is a 
longitudinal section' through substantially 
the center of the device. Fig. 2 is a plan 
with the top, plate of the casing removed 65, 
in order, to more clearly show the internal } 
mechanisms. Fig. 3 is a side elevation show 
ing the operating lever and some of the 
gearing connected with the different parts. . . . 
Fig. 4 is a detailed view of the computing 70. 
wheels and their mounting, showing the 
sleeves and shaft for setting the wheels back 
to zero. Figs. 5, 6, 7, and 8 are detail views 
of the same rechanism. Fig. 9 is a section , 
taken upon the line 9–9 of Fig.1; Fig. 10.75. 
is a partial top plan of the rear portion of . 
the machine, showing the carriage and its 
actuating mechanism; and Fig. 11 is a view, 
taken upon the line 11 11 of Fig. 1, look- . . 

For convenience in illustration and des' 

ing down upon the top of a portion of the 80' 
contact rods and ot the contact plate E. . ." 
In constructing a device substantially em 

bodying the features set ott above, I employ 
a casing A of such a size and arrangement 
that it may be capable of carrying all the 85 
necessary mechanisms. This easing 'A' is 
provided with sight openings A, A* and 

. A shown in Fig.1 for exposing the nu 
merals, on the several computing wheels. 
The computing mechanism hereinafter de 90 
scribed is arranged, so that for each, decimal column there is a complete computer and 
each one of these computers is connected in . 
an individual circuita-ae' to itself with 
its operating.contacts to be described. , 95 
Within e casing and preferably in the . 

back part thereof are two transverse guide 
rods a, and al.(Figs. 12, 9 and 19) secured 
to the sides thereof and serving as a support 
ing means for a transversely sliding carriage 100 
B. To the rear of these rods and also rig.- . 
idly secured to the easing is a rack bar a 
similar to the rack bars used in an ordinary. 
type-writer but having spaces between the . . 
teeth. Upon the rear end of the transverse 10' 
carriage.B. and at a suitable point for en 

  

  



dog, of ordinary construction, with the two 

0. 
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gagement with the rack, is an escapement 
pawls b, bi for engaging in the teeth of 
the rack bar, but instead ofbeing shifted by 
mechanical, means, they are shifted upon their pivot by an electromagnet b', rigidly 
carried by said carriage and arranged to at 
tract an armature b. secured to said dog. 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 operating mechanism 
for actuating this magnet b is so arranged 
that as the numbers are set, the carriage will 
be permitted to travel from one decimal col 
umn to another, toward the right in Figs. 2, 
9 and 10, under the influence of a spring 
drawing on the cordo. The carriage B is 
further provided with a series of electro 
magnets b° (Figs. 1, 2 and 9), nine in number, 
which are adapted to attract corresponding 
arnatures b pivoted upon a suitable rod b 
and located in a manner such, that a lug" 
on each armature may engage a vertically 
slidable pin l mounted blow each one. 
These pins are provided with springs b 
which engage under a suitable shoulder b. 
for normally holding the same elevated and 

35 

40 

45 

also moving the armatures b' from their 
magnets. . . . . . - 
Any 

erated by a card or slip, may be used in 
connection with this mechanism, but there 
must be certain méans which is adapted to 
close an individual circuit for each separate 
numeral. A common return wire. is used 
between this device, the magnett', and each. 
of the magnets b°. From each of these mag 
nets b is a separate wire leading back to the 
key-board, or other operating device. It 
will be seen therefore that, when a connec 
tion is made upon the key-board, the magnet 
b' will be energized, thus pulling the locking 
pawl of the escapement into the rack and 
holding the carriage. The current will also 
pass through the electromagnet upon the 
carriage corresponding to the number struck 
on the key-board. This will force : down 

50 ward its corresponding pin, which is ar. 
ranged to operate mechanism hereinafter de'. 
scribed for actuating the computing wheels. 

55 

When the circuit is broken the movable 
pawl of the escapement comes into the rack, 
and the carriage is shifted one step to the 
right. 3. 

60 

The carriage Bis still further provided upon. 
its forward end with, a depending spring 
actuated pawl b. (Figs. I and 9) which 
is pivoted to said carriage and is arranged to 
travel, in its depressed position, in a path 

65 

into which project a series of pivoted arms 
t° mounted in a crossbar b°, for a purpose 
hereinafter described. - 

Below the carriage B and in proximity to 

suitable form of operating device 
such as a key-board, or a deviceyhich is op. 

the lower ends of the pinsb" are a number of 
rows of contact rods c (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, and each one of 70 
these rods is provided with a head o' which 
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 Fig. 
1. From this it will be seen that if one pin, 
say the fifth in the series or row shown in 
Fig. 1 were to be depressed it would press 
down its corresponding contact rod, and the. 

80 

pressing down of this rod would, through 
the medium of the heads of the contact rods 
lower in denomination, force all five, down 
ward. Slidably mounted 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 e are provided with 
projections of adapted to take on the under 
side of plate C when said contact rods are 

9 () 

depressed. The contaet rods c are further 
provided with stop pins in Fig. 2, project 
ing out upon the same side of each rod for a 
purpose hereinafter described, and at their 
extreme lower ends are provided with long 

95 

narrow contact feet c 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 00 

thrown into electrical connection with its re. . . 
spective computer through. individual cir 
cuits represented by the lines ac-a'-a' in 

Below the plate C (see Fig.1) the contact 
rods project downward where they are slid 
ably mounted in suitable bracketsc' and be 
tween these brackets, and cross pin 6", car 
ried by each contact rod, coil springs care 
adapted to operate. These springs tend to 
hokd the contact rods in an elevated position 
as shown in Fig. 1. Each of the plates C 
referred to is provided at its forward end 
with a stop e", for a purpose which will later 
appear, and at its rear end with a spring c' 5. 

secured to the base plate C. This spring 
normally tends to held the plate C in a 
-rearward position and allow it to give for 
ward as the E.g., are forced down 
through the slots therein, 120 

In the forward portion of the base plate C 
are additional pairs of contact rods c. 
These contact rods (two 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 
c" are similar to the other contact rods c 
having projections c, and springs c' for 
forcing them upwardly, but instead of be 

25 

ing provided with long narrow contact feet, 130. 



the opposite side of the other carrying con-, 

0 

15 

987,150 
as are the rods c, they are provided with 
shorter contact feet 'e' and '99 projecting 
from but one side thereof and in a transverse 
direction to the line of the row. The foot o' 
projects from one side of one carrying con 
tact rod, while the foot c000 extends out from 
tact rod, as is clearly shown in Fig. 11. 
The projections c of the carrying contact 
rods c” do not engage underneath the plate 
G' but are adapted to engage underneath. 
auxiliary plates c' which are provided with 
slots c (Fig.2) for receiving the said rods 
and permitting the passage of the projection 
o°9 thereon. Each of these plates is limited in 
against said pin by a spring c'. Suitable 
mittin 

20 

slots are provided in the plate C for per 
the passage of the contact rods c? 

and allowing the projection. ; c. to engage 
underneath the plate c. Above the heads, 
of the contact rode are suitable levers' c. 
carrying armatures c' adapted to be attract 
ed by magnets c' and c (see Fig. 1). whichi. 

25 are connected up with in 
cuits to be described. it will be seen from the description of the 
contact rods that when they are depressed 
the projections c” will force the plates C 

30 and a forward until these projections 
, through the plates, when the latter. will re 
turn and will hold such of the rods as have 

35 

been pressed in that position until they are 
released. These depressed rods form elec trical contact points for governing impulses 
to the computing wheels, as will now be de 
scribed. ; 

• 40 

y 

45 

55 

Rotatably mounted in the lower part of 
the casing is a transverse shaft D ( 
and 3) having rigid therewith two gears d I W setting free all of the contact rods which 

have been previously depressed, and locked 

igs. 1 

and a suitable pinion d', which is keyed to 
the end of the shaft D extending outside of . 
the casing. This pinion d', 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. 3 
by a coil spring d. Above the gear wheels. 
d within the casing, and slidable in suitable 

50 
which is provided with a pair of racks on. 
its under side for engagement with the gears. -- - 4 - bar-F. This bar is provided on its under 

guideways therein, is a contact frame E 

d. Thus it will be seen that this contact frame may be slid longitudinally within the, 
casing by shifting the lever d upon its 
pivot, through the instrumentality of the 

60 

gearing just described. At the forward end 
of this frame are a plurality of pairs of con 
tacts e, e', one pair being shown in Fig.11, so J W 

located upon said frame that when shifted 
they travel in a path which may be inter 
rupted by the projecting feet of any 
contact rods 6 and c'. One pair of these, 
contacts 6 and e' is provided for each row of 

65 contact rods and is connected with the other 

dividual local cir 

pass 

Slidably mounted in the casing 

of the 

lines a and a' of the main circuits opposed 
to the common return ae', to which the corre 
sponding plate C is connected. The con 

. 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 between them so that 
the contact. e. will only engage the contact 
foot c'. It will, therefore, be seen, that 
it will orily give an impulse to the com 
puter which is in circuit with that particu 

its backward movement by a pin candis held lar contact rod. This obviates the difficulty which might arise when one computing de 
vice of a row is set to give sub-footings and 
is ready to carry from 9 to the next higher 
column and the other is not ready to carry 

tacts ee are made as long as possible with 
out being sufficient to span two contact rods. . 

(the other total, for if one of the computers 

8 

foot o' and the 6there will only engage the A. 
When one carrying contact rod is depressed, 

80 

at all then an additional impulse will only 
be given to the cómputer in the next column 
corresponding to the one which is ready to 
carry. Thus it results that as the frame E is reciprocated longitudinally by the lever 
d', from the position shown in Fig. 3...to that 
shown in Fig. 1, the ?ontactse, e 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 wheeloperating mech 
,anism corresponding to that row of contacts. 
For instance, if the fifth key from the front of the series shown in Fig. ii (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 

in such position, and since this mechanism is 
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 
be substantially confined to these figures. 
connection with each plate C", and its cor 
responding row of contact rods, is a rack 
side with rack teeth and with a depending 
arm farranged to take against the forward 
end of the contact frame. E. This arm is 
held against the frame.E by a coiled spring 
7. secured at one end to the bar F and at the 
other end to a stationary pin f... The bar F 

said bar. and located in such a manner that 
when the contact frame1 is in its extreme 
forward position, said stop f will engage 
the stop carried by the plate C". From 

i this it will be seen that, when the contact. 

I would give. five separate impulses to the 

in Figs. 1, 2 and 3 and the description will 
and in 

is firther provided with a stop frigid with 

95. 

100 

L05 

O 

25. 



pleted the several contacts, it will engage 
the arm f, shift the bar F forward, and also, 
through the stopf, just described, shift the 

O 

15 

0. 

side of its bar F. Thus it will be seen that 

30. 

with an indicator' wheel G' arranged to ex 

4. 

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

all, the test wheels are set, by mechanism 

thereon a series of sprocket wheels G, one p s 

frame upon its forward movement has corn 

plate C forward, thus releasing all of the 
contact rods: a to the action of their springs 

ries the plate c' forward also, through the 
medium of the step c, therefore the carry 
ing contact rods d', if previously, depressed, 
will be set free also... Before the releasing 
just described takes place, however, in fact 
before the operating lever d is moved at 
which I will now describe. , . 

Rotatably mounted in the casing is a 
transverse shaft Ghaving loosely mounted 

for each row of contact rods. Each one of 
these sprocket wheels G' is rigid with a pin 
ion g messing with the rack. on the under 
any movement of the bar will convey a ro 
tary motion to the sprocket wheel G'. This 
sprocket wheel is, however, geared with a 
sprocket wheel Gloose 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 

pose the characterson its periphery through the sight opening A. 
35 

40 

45 

5 O 

55 

60 

bar rearward. On a projected end of the 

stop. pins c when the contact rods a are in 
their normal position, but when they are in 

pins b of the carriage. . The releasing of 

Upon the extended. end of the bar F is a 
shoulder farranged to take against one of 
the depending pivoted pawls b' hereinbe 
fore mentioned. This engagement is re 
tained by the spring f tending to force said 

bar is a detentif, extending from saidbar in 
a position such that it will engage with the 

their depressed position, these pins will be 
out of the path of said detent. . . 

It is evident from the foregoing that as 
the transversely movable carriage B moves 
from one decimal row toward another, the 
pawl b will trip the pivoted arm b', which 
is in engagement with the shoulder f of the 
bar corresponding to the row. of contact rods, 
which was previously operated upon by the 

this bar permits, it to travel rearward 
through its spring f until the detent fen 
gages with the first one of the stop pins 6 
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 devices and 
upon the key-board. As an example, after 
the above operation, if the numeral 6 was in 

65 

tended to be set up the sixth contact rod 
would be depressed, thus depressing all the 
contact rods lower in denomination. Con 

987, 150 

sequently when the bar F was released it . . 
would travel backward until it engaged the 
but the arrangement of the parts is suc 
that when the detent stops upon the pin of 
a contact rod, there will be indicated upon 
the periphery of the indicator wheel G, 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 by 
the adding mechanism, since the lever 
has not been operated and the contacts be 

stop pin carried by the seventh contact rod, . 
70 

75 

tween the contact rods c and the contact e 
have not been made, and no impulses have 
been given to the tabulating operating 
mechanism. When the carriage is returne 
to its initial position as hereinafter set forth. 
the pawl bi' will dragover 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 column. These parts are 
shown in Figs. 1 and 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 returnia'. These cir. . cuits are represented by the lines ac, as", and 
the common return a' --the said lines at and 
a' being connected to the spring contacts e 
and e respectively hereinbefore mentioned. 
Loosely mounted upon these sleeves H area 
plurality of registering wheels H having 
the digits on their peripheries, each wheel 
having two complete sets. It will also be 
seen that these register wheels are provided 

100 

105 

with ratchet wheels H. for the purpose of . 
rotating the same, there being one ratchet 
tooth for each digit. Secured to the casing 
and in proximity, to each of the register 
wheels. is its actuating magnet I, arranged 
to attraet its armaturel rigidly carried by a 
pivoted leverl. having upon its free end a 
pawl li which takes into the ratchet wheel 
H. Pins is limit the outward movement of 
these levers and springs l; 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 l and through 

110 

115 

120 

its lever l', and pawl l, will rotate its com 
puting wheel one step for each impulse. 
As previously stated, the computing 

mechanism is composed of a number of 
groups, each one of which represents a deci 
two registering wheels arranged in vertical 
-alinement, their operating mechanisms, mag 
nets, circuits represented by the lines a, a 
and a', a plate C and contacts e and e', and 

125 
mal column. Each group. is composed of . 

30 



. . . 987,150 to . 
each row of contact, rods is adapted to cont 
trol that group corresponding to the deci 
mall column represented by said row of con 
tact rods. . . . . . . . ' 

5. When any contact rod is depressed and 
the confact frame. E operated, a number of: 
contacts corresponding to the number rep 
resented by such contact rod will be made, 
thus giving the necessary number of in 

10 pulses to its corresponding magnets I to ro 
tate the associated computer wheels, the 
number of spaces to compute the number. 
Mechanism is provided for carrying from 

one decimal column of computers' or from 
15 one row of computing wheels to the next 

higher, and this mechanism consists of con tacts for connecting up the carrying mag 
nets c and t. Upon the periphery of 
each one of the registering wheels are a pair'. 

20 of teats h° each so located upon the same that 
when the numéral 9 is about to move from. 
the sight opening, 'such teat, will engage a 
Spring finger krigidly secured to the casing 
and, will press it against another spring fin 

25ger k which is insulated from said other 
finger and from the casing. These two fin. 
gers are terminals of a local circuit through 
the wires y and y to the carrying magnet 
a which is associated- with the computer of 

30 the next higher column, so that when the 
sliding carriage, sets up a number which 
sums up, with the number already regis. 
tered, to a greater amount than nine; then 
another contact will be made to give one ad 

35 ditional impulse to the computer next to the 
left. . . . . . . . . . . . . 
As before stated, the spring contacts e, e. 

are made of a length stich that when three 
or more columns, or orders, are ready to trans 

40 fer upon the next-addition, or upon the next 
computation, the carriage will not move too. 1 or, . . . 

digits, then it would be necessary to either 
do away with the decimal fractions, or add 

far but what the carrying devices all along 
... the line will have a chance to operate and 

carry from one order to the other before the 
45 contact springs have passed out of range of 

e m w i the carrying contacts. For example, let us 
suppose that 9,999 has been set up upon the 
register and a rod was depressed in the units. 
columns, then the indicator wheel corre 

50 sponding thereto would complete the local 
carrying circuit in the tens order, and upoh 
the contacts of the frame E reaching the 
carrying contact rod position, would com 
plete the carrying operation in the tens col 

55 limn. This carrying operation throws down, 
I by reason of the tit upon the ten indicator 

wheel, an additional contact in the hundreds 
column, but since contact e, e. are made suf ficiently leng, there will be ample opportu 

60 nity for all of these devices to carry and complete the computation, throughout the 
entire machine... . . . . . . . 

Fingers. R. Rare, also, provided in con 
nection with the lower tabulating wheel as 

65 sociated with the one previously described, 

and these two fingers are connected with a 
local circuit and with the carrying magnet . 
a by wires 2 and 2'. The operation of this 
mechanism is similar to that above described - 
and therefore needs no further explanation. 
rallow the same to be opened at any point, 
thereby separating the computing mecha 

In the illustration. shown with eight col 
unans, there could thus frequently be used 
four columns, each. Of course the system 
could be extended and sub-divided as much as 
desired. For example, left us suppose that 
upbn the upper set of the registering de 
iset, sub-footings are to be registered, and, 
further, let-us suppose that the stub-footings 
in no instance, will contain more than two 
digits in units and two digits in decimal 

always appear on the lower set of register 
ing wheels, while the total of all of these 
particular items, together with any others that may have been previously registered 

nism into two or more distinct eomputers." 
5 

to advantage two independent computers of, 

vices, totals are to be kept, and on the lower. 

W 

70 

Switches y and 2* in the carrying circuits. . 

'80. 

85. 
fractions thereof. Then, after several items. 
are put down, the total of these items will 

90. 

upon the machine, will be registered upon . 
the 'lipper set of indicator wheels. After 
each, set of items relating to a particular ag 

ing wheels used in obtaining these sub-foot 
registering, wheels, should be turned back to 
upon them, the printing operation taking 

run up to nimbers which exceed two digits, 
or, let us suppose, a number containing three 

more indicating devices. The carrying cir 
cuit in the fourthrow is broken by throw 
ing the switch, 2* in that row so that there 
is no carrying at that point. This is not nec 

scribed 

so arranged in said sleeve that, they may, 
register with the notches in said wheels. 
Within each, one of the sleeves H.there is a 
shaft Phaving a plurality of recesses f in 
which are pivoted a series of pawls par 

longitudinal movement within its associated 

count, or, after a sub-footing has been ob---. 
tained, then it is necessary that the register 

ings, or, in this instance, the lower set of 
zero, in order to start a new, set of items, 

The registering wheels H are provided 
with internal diametrieally, opposed notches, 
sh. Each sleeve H has a knurled head H 
and alongitudinal row of slots h? whicla are 

ranged to be forced out by leaf springs p”. 
secured in said recess. Each shaft P has a 

130 

95 

100. 

place in each instance upon the setting to 
zero operation. If the sub-footings should 105 

110 

essary, however, inless the next series of in 
dicating devices, or in this instance the re 
maining four devices, are used for record 
ing sub-footings also, then these will oper 

late in a mannér similar to the ones just de 

115 

120, 

125. 
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sleeve H such that when said shaft is in its 
outermost position the pawls will be drawn 
into and held in their recesses as shown in Fig. 6, such being the normal position of 

5 the parts. When the shaft P. is pressed in 
ward the pawls P’ pass into the slots hin 
the sleeves H and then, upon rotation of the 
sleeve and shaft, by the knurled head H, 
each pawl picks up a wheel H as it comes 

10 into one of the notclies h 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 eured in said shafts and passing through 
slots in said sleeves. Whenever it is de 
sired to set 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 every wheel H' has a 
notch h. 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 them to Zero. - 

25 Printing mechanism is provided in con 
nection with this machine, and, this mech 
anism consists of a series of hammers lo 
cated back of a web of paper M which is 
stretched adjacent to the periphery of said: 

30 computer wheels. The numerals used for 
the printing operation are those 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 n°. Suitable. 
cams in are provided for setting free these 

... hammers' to operate against the back of 
40 the paper and force it against the inked 

characters upon the periphery of said wheels. 
The cams in are mounted upon a trans 
verse shaft on the outer end of which is a 
gear H meshing with a gear H on the end. 

45 of the sleeve H. These gears H. H. are 
so proportioned that a half rotation of the 
sleeve E.I. gives a complete rotation to the 
cams. Thus it results that whenever any 
set of computing wheels is set back, a print 

50 is taken of the amounts computed. This. 
printing operation is caused by the very 
first movement of the sleeve Hibefore any 
of the wheels have been moved. It will be 
seen that one of the sets of wheels.H may 

55 thus show and print sub-footings, while the 
other set shows 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 Inachine. This is brought 
about by a printing wheel R loosely mounted 
on the shaft R' secured in the easing. 
printing wheel receives its rotation through 

65 a gear R. Secured to it meshing with a gear 
This 

| 

'cam wheel, are provided in connection wit 
each group of computing wheels and com- 80 
puting wheel operating devices. The oper 
ating cam wheel is arranged as shown with 

S is provided upon said bar for engage 

R° rigid with the sprocket wheel G. The 
gearing and the arrangement thereof is such 
that the number, appearing through the 
sight opening A, will be presented upon 
the printing wheel R at a point where it 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 
is held away from the same by a cam wheel 75 
S9, secured to a transverse shaft S. A test 
indicating wheel G', a printing wheel R. 
and a hammer, together with its EEE 

foul cam faces , which are provided at their 
highest points with notches r for the pur 
pose of forming a rest for the projection S. 85 
of the hammer which normally seats in the 
notch ps. 

Suitable mechanism is provided for ro 
tating. the cam wheel shaft a quarter of 
a turn for each item which is tabulated by 90 
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 S, meshing therewith and pressed into such 
engagement by a leaf spring S". This bar 
is slidably mounted in suitable guides S and 
S, the guides S being arranged to permit 
said ratchet bar to give upward froni said 
ratchet wheel S against the tension of said 
spring. The opposite end of the bar Sis 
provided with a stop S9 which lies in the 
path of the operating lever d’. This stop 
is arranged behind the lever and follows the 

100 

same as it is pushed backward. This fol 
lowing operation is brought about by a 
spring S9 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 lever. A shoulder. O 

ment with a fixed stop S. These two stops 
limit the movement of said bar, which move 
ment is sufficient to give the camshaft S. a. 
quarter of a turn. 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 

11-5 

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 number to show through 
the opening A or A* and be beneath 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 is surfi 
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, v', w”, 

20 

130 
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w° and from there to the feed rollers W. W. 
These feed rollers receive their rotation 
from a ratchet wheel W2 shown in dotted 
lines in Fig.1. This, ratchet wheel is op 

5, erated by a pawl V pivotally carried by a 
...sliding rod W and pressed into engagement 
''with said ratchet wheel by a spring V. 
This sliding rod is mounted in suitable 
blocks. V. and is held in a rearward position. 

10 by a spring. W. Motion is conveyed to this 
sliding rod by a pin origid with the same 
and extending' through the slöta' in the 
side of the casing and out into the path of 
the operating lever d, so that whenever the 

.15 lever, returns to its normal position, as 
shown in Fig. 3, it will engage said pin. v. 
and set the feeding rollers forward one 
notch. . . . . . . . . . . . . . 
The mechanism for shifting the trans 

20 versely movable carriage iB across the ma 
chine consists of a spring aetuated drum O, 
and a return operating drum. O'. Suitable 
supporting brackets O' and O' are provided 
for these drums. A cord o passes from the 

.25" drum O. to one side of the carriage B and 
the spring of said drum tends to draw said 
carriage from... left, to right. The other 
chrum 'O' is connected by a cord o' to the 
other side of said carriage, and a cord of 

30 wound about a smaller drumo', 'confected 
with said lever d-operates to rotate the 
drum O, and draw said carriage into its 
initial position. Thus it will be seen that 
when the lever d is shifted upon its pivot 

85 to make the contacts through the contact 
frame, the cord o' will be drawn, thus ro 'tating the drum. O' and winding up the 
Cordo?' which is secured to the left of the 

; : carriage. This necessarily draws the car 
, 49 riage back to its initial position, the pawl 

to clicking-idly over the detents b° and 
the movable pawls of the escapement giving 
Way'sufficiently to allow the return. 

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 be rectified by the release of the con 

50 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 of the local circuits through the computers 

... through the medium of a gang of switches 
a” and a' and then operating the frame E 
to set free the contact rods. The plates of 
...these switches are mounted upon a shaft. T 
running'clear through the machine. IXnives. 
of said switches are arranged to complete. 
the circuits when they are in their upward 

5 

'. 60, position. At the top of this shaft; T and 
outside of the casing is an operating lever 
-T, which is provided with a noset which is 
arranged to lie in the-path of the projection 

... S1, carried by the bar S. This switch and '...its operating lever, together with the nose 

tact in the next higher colu 

17 

upon said lever, break all the local circuits 
and also prevent the movement of the bar 
S", and the printing of the incorrect number set up. The segment of the operating lever 
is. So arranged that it is out of engagement 
with the pinion d and thus, allowing suffi 
cient movement of said lever to accomplish 
the printing of the items before the contact 
frame E is operated. A dash pot D', is pro 
yided in connection with the operating lever 
for preventing too rapid movement thereof. 
The great, adaptability of my computing 

machine to various business requirements 

.75 

will be apparent from the foregoing de 
Scription thereof. Thus; first, it may be 
actuated by any suitable means for making 
electric contacts such as the keys of a special 
key board, or the numeral keys of a type 
writer, or a perforated card operating with 
contact plungers, or in fact any means for 
making electrical contacts. Second, an in 
dicato shows, after the number is set by the agtuating device, but before it is.computed, 
Whether the number is correct, whereby it 
may be altered without computing, if incor 
rect. Third, the machine may e. divided into sections operated independently, so that 
al plurality of columns may be computed at 
the same time, while for workinvolving high 
denominations the full number of complit 
ing members may be availed of for one 
column. Fourth, portions of a column may 
be addud whenever desired, thus keeping ai independent record of sub-footings. Fifth, 
printed records are made, as desired, of the 

80 

85 

90 

95 

100 

individual numbers, added, of the sub-foot 
ings, and of the totals. 

Haying described my invention, I claim 
1. In a computing machine, a series of plungers corresponding to the different dig. 

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

05 

dependent, of those above it, latching means 
for holding the actuated plungers in active 
position, computing mechanism, and means 
for operating it corresponding to the num 
ber of hatched plungers. 

... 2. In a compliter, the combination with an 
Opérating device, of electrically operated 
computing mechanism, a phurality of mov 
able members, means for operating a suf 
ficient number of said members to corre 

O 

15 

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

mn fer carrying 
from one decinal column to the other. 

8. In a computer, the combination of elec 
trically operated computing mechanism, a 
series of electromagnets and a set of con 
tacts controlled thereby for operating said 
computing mechanism, the number of con 
tacts set, corresponding with he number to i 

be added. . . . w 

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

20 

25. 
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5 

10 

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 (if elec 
tromagnets, a set of contacts controlled. 
thereby for operating said computing mech 

15 

20 

25 

30 

mechanism and arranged in decimal rows 
35 

40 

45 

anism, the number 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. r 

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 
ing to that to be added; and means for car 
rying from one decimal column to the next 
higher. . . . . . . . . . . 

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 
its corresponding contact rod, the depress 
sing of said rod causing the depression of all 
of the other contact rods.of lower denomina 
tion. 

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

50 

55 

corresponding to the numeral to be added 

60 

65 

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

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

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 
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umns, a series of electromagnets for depress 

the operation of one magnet may operate 
its contact rod and thereby operate all of the 
others below it in denomination, and means 
necessary to carry 
next. . - 

11. In a computer, the combination with 
electrically operated computing mechanism 
for each decimal column, of a plurality. of 
each column for operating said mechanism, 
means whereby a number of contacts may 

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 each decimal column, a row of contact 
umn, each of said contact devices being 
responding in number to its relative position 
in said row, a traveling carriage, means for 
and means mounted on the carriage for goy 
erning the contact devices to give a number 
of contacts equal to the number to be added. 

13. In a computer, the combination with computing mechanism corresponding to 
vices corresponding to each column, means 
provided in connection, with each of said 

will actuate all below it in denomination, a transversely movable carriage, a plurality of 
plungers, mounted in said carriage, for op 
erating said contact devices. 

14. In a computer, the combination with. 
computing mechanism corresponding with. 
each decimal column, a row of contact rods 
for each decimal column adapted to operate 

the depression of one of said rods will de 
press the other rods below it denomina 
tion, and a latch plate in connection with 
each row for holding such of the rods as are 
depressed in that position. - 

corresponding with each decimal column, of 
a traveling contact for each column, a plu 
path of said contact and means whereby the 

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

to the computing mechanism to compute the 

devices corresponding to each decimal col- 9 

giving the carriage step by step movement, : 

each decimal column, a row of contact de 

contact devices whereby the actuation of one. 

said mechanism, means for holding said rods 
in an elevated position and means whereby 

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

rality of contact rods normally, out of the 

ing said rods, means for completing the cir- . 
cuit through said magnets, means whereby 

70 

for making an additional contact when it is 
from one columni to the 

5 

rows of contact devices corresponding to 
S0 

be actuated in each row corresponding to the 

adapted to make a number of contacts cor 

100 

05 

10 

20 

125 
actuation of one rod-will actuate a sufficient 
number 6f contact rods to convey impulses 
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tion of computing mechanism, a plurality of 
rows of rods-adapted to govern the same, a 
traveling carriage having a row of plungers 
adapted to operate various. of said rods in 
the different rows successiyely, and a set of imagnets carried by said carriage for operat 
ing said plungers. . . . 

15 

for controlling said mechanism, a carriage 
arranged to travel over said rows, pins car 
ried by said carriage, electromagnets carried 
by said carriage and arranged to operate 
said pins and theáns for controlling the es 
capement of said carriage from one row to 
the other. . . . . . . . . . . . . : : is. In a computing machine, the combina 

m . . 

: tion of, a traveling carriage, an electrically 
20 governed escapement. therefor, electrically 

operated actuating members carried by the 
carriage, a plurality of rows of depressible 
rods adapted to be governed by said actuat 

25, 
ing members, and a computing mechanism 
controlled by said rods. . . . . - 

19. In a computer, the combination with 
computing wheels of mechanisms for actu 
ating the same, rows of devices for control 
ling said mechanism, a carriage arranged to 
travel oyer said 'rows, pins carried by said. carriage, electromagnets carried by said car 
riage and arranged to operate said pins, and 
an electromagnet for operating the escape 
ment of said carriage permitting it to travel 

35 froim one of said rows to the other. 
20. In a computer, the combination with 

electrically operated computing mechanism, 
of rows of contacts, a carriage traveling over 

40 

45 

50 

said contacts and provided with means for 
setting said contacts, escapement mechanism, 
for said carriage, 
for operating said escapement. 

21. In a computer, the combination with 
electrically operated computing mcehanism, 
a plurality of contact rods arranged in rows 
corresponding to each decimal column, other 

- sets of contact rods arranged in each row, 
arid connected with the computing mecha 
nism of the column below, a frame carrying 
a contact for each row of contact rods, 
means whereby the depression of one rod 
will depress a number thereof into the path 
of said contacts sufficient to give a number 
of impulses to the computing mechanism to 

55 indicate the number, means for shifting said 
contact frame, and means for holding said 

60 

65 

contact rods in a depressed position until 
each decimal column, means for depressing after the several contacts are made." 

22. In a computer, the combination with 
electrically operated Pig mechanism, 
a plurality of contact rods, means for hold 
ing said rods in an elevated position, a con 
tact frame slidably mounted in the casing, 
contacts carried by said frame and arranged 
to travel in a path in proximity to said con 

and electrical mechanism 

tact rods, electric connections between said 
contact rods said frame and the computer 
operating mechanism, means for depressing - 
Said contact rods, and means for shifting 
said contact frame. , ..., . . . . 

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

17. In a computer, the combination with 
- computing wheels, of mechanisms for actu 
ating the same, rows of independent devices, 

a plurality of contact rods arranged in rows 
corresponding to each decimal column, a 
plate for each row, said contact rods' being 
holding said rods in an elevated position, a 
ing, contacts carried by said frame and ar. 
ranged to travel in a pathin proximity to 

puter operating mechanism, electromagnets 
path of said traveling contacts, means for 

frame, additional contact rods provided in 

umin, said rod making an additional contact. 

means for depressing a sufficient number of 
number to the number to be added, a locking 
plate for temporarily holding said contact 
rods depressed means for operating said 
plate to set said contact rods free, traveling 
contacts arranged to operate in a path into 
which said depressed rods project, and 

l05 
to set free said contact rods after completing . . 
means operated by said traveling contacts 

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

computing mechanism, a plurality of elec 

slidably mounted in said plate, means for 

for depressing said contact rods into the 
temporarily holding said rods in a depressed 
position, means for shifting said contact 

coanection with each row and arranged to: be operated by the computing mechanism 
corresponding to the next lower decimal col 

25. In a computer, the combination with 

70 

75 

contact frame, slidably mounted in the cas. 
80. 

said contact rods, electrical connections be-, 
tween said rods, said frame and the com 

, 24. In a computer, the combination with 
electrically operated computing mechanism, 
a plurality of contact rods, means for re. 
taining said, rods, in an elevated position; 95. 

said rods to give contacts corresponding in 
100 

l10 
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 shifting said con 
tact frame. 

26. In a computer, the combination 

tact rods arranged in rows corresponding to 

said rods, a traveling contact frame, means 
carried by said frame and adapted to make 
connections with the depressed contact rods 
and thereby permit the actuation of said 
computing mechanism, a rack provided upon 
said frame, a pinion operating in connect 
tion with said rack, an operating lever, and 

with 
computing mechanism, a plurality of con 

2O 
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a connection between said operating lever 
and said pinion whereby the rocking of said 
lever will rotate said pinion and shift said 
contact frames. ... 

27. In a computer, the combination with 
computing mechanism, of a plurality of con 
tact rods, adapted to be set according to the 
number which is to modify the computation; 
electrical 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 computing 
operation 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 to the number of 
shoulders absent from the path of said indi 
cator operating device. . . . 

29. In a computer, the combination with 
computing mechanism of a plurality of rods 
for governing the same, means for actuating 
said rods, a test indicator, an operating bar 
for said indicator, means tending normally 
to shift said bar and a series of projections 
carried by said rods for determining the 
amount of movement of said bar. 

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

35 of test indicator mechanism, a plurality 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 

50 

55 

60 

means whereby the depression of one of said 
contact rods will depress all of those below 
it in Sequence, the depressed of said contact 
rods removing the projections from the path 
of said operating bar thereby permitting it 
to travel to the next contact rod not de 
pressed and indicating upon its indicator the 
number set up. 

computing mechanism of an additional test 
device consisting of a plurality of indicator. 
wheels, a printing wheel geared with each 
of said indicator wheels, means for inkin 
the same, hammers for making the severa 
impressions and mechanism for operating 
said hanmers. 

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 magnet to register 
the denomination of such contact device. 

w 

31. In a computer, the combination with ; pressing said rods, and means whereby the 

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 cont 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. 

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. 

75 

computing, wheels, of electromagnets for op 
erating said wheels step by step, contact. 
rods controlling said magnets, means where 
by the operation of one of said contact rods 
E. operate all below it in denomination, 90 and a traveling contact adapted to complete 
the circuit between said several contacts and the computer-operating magnet. 

36. In a computer, the combination with 
computing wheels, pawl and ratchet con- 95 
struction for rotating said wheels step by 
step, electromagnets for operating said 
pawl; and ratchet mechanism, contact. rods 
adapted to convey a number of impulses to 

the relative value of said rod, and means 
for operating said rods. . . . . . . . 

37. In a computer, the combination with 
computing wheels, ratchet wheels for op 
erating the same, electromagnets, armatures 105 
for the same, pawls carried by said arma 
tures operating in connection, with said 
ratchet. wheels, a plurality of contact rods 
for controlling said electromagnets, a trav 
any depressed contact rod, means for de 

depression of one rod will cause the de 
pression of all those below it in denomina 
tion. . . ', 

38. In a computer, the combination with 
electrically operated computing. wheels, of 
a phurality of independently... mounted, but 
co-acting contacts for controlling said com 
puting wheels, means for setting 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 combination with 125 
computing wheels of electrically operating . 
mechanism, a set of contacts for operatinor 
each computer wheel, means for setting said 

35. In: a computer, the combination with 85 

said operating magnets corresponding to 100 

eling contact adapted to make contact with ll0 

15 - 



magnet for controlling said additional con 

nation of two concurrently operating add 
ers, and means for automatically printing 

10 

to add individual portions of such sum, and 

20 for setting one of said series back to zero 

43. In a computing machine, the combina 

987,150 

contacts, an additional contact in connec 
tion with each set of contacts, an electro 

tact, and means actuated by each of said 
computer, wheels for operating said addi 
tional contact for the next higher column. 

40. In a computing machine, the combi 

their totals. ' ' ' . . . 

41. A computing machine having two 
series of concurrently operating adders, one 
adapted to add an entire sum, and the other. 
automatic means for printing the individual 
totals of such portions. . . . . . . . . 

42. A computing machine having two. 
series of adding devices, mechanism for 
concurrently operating the two series, means 
without interfering with the other set, and 
means for printing the totals indicated by: 
the two sets. . . . . . . . 

tion with two concurrently operating add 
ers, means for independently setting each 
of said adders back to zero, and mechanism 
for printing the amount of each adderwhen 
ever it is set back to zero. . . - " ', 

30 44. A computing machine having actu 
ating keys and two series of adders, means 

for setting one of said adders back to zero 
35 

40 

ling said hammers. . . . 
48. In a computing machine, the combina 

tion with digit keys and differential mecha 

operating adders, means for setting one of 
said adders back to zero independertly of 

for concurrently operating the two adders 

45. In a computing machine, the combi 
nation of two series of eoncurrently oper 

for the partial totals without interfering 

setting it back to zero, and means ing operated by such setting. . . . 

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

operating adders, means for setting 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 

by the same actuation of the keys, and means. 
without interfering with the other. 

ating adders, one adapted to register grand 
totals, and the other partial totals, and 
means for setting back to zero the adders 
with the computation on the other adder. 

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

for print 

47. In a compating machine, the combina 
tion of computing wheels, impression ham 

nism actuated thereby of two concurrently 

49. In a computing maehine, the-combina 
nism actuated thereby of two concurrently 

adders. 

the other. ' 

ll 

the other; and means for independently 
printing the totals on the two adders, said 
means being actuated by the Zero setting 
mechanism. 

50. In a computing machine, the combina 
tion with two concurrently operating sets of 
adding wheels, means for setting one set of 
said, wheels to zero independently of the 
other, and means for printing from said. 
wheels on the same piece of paper. . . . 
'51. In a computing machine, the combina 
tion of two registers, one above the other, 

65. 

70 

75 

observation windows on the front side of 
'Said registers, and means for guiding a strip 
of paper along the backside of said registers. 

52. In a computing machine, the combina 80 
tion of two registers, one above the other, 
said registers, means for guiding a strip of 
'observation windows on the front side of 
paper from the brickside of said registers, 
and means for independently printing from either register. . . . . . . . . 

53. A computing machine having 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 individual 
amounts added. . . . ... . 

85 
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54. In a computer, the combination with 
computing mechanism, test mechanism, re 
cording members operated by the test mech 
anism, and means for printing on the same 
piece of paper. from both the computing 
mechanism and recording mechanism. 

55. In a computing machine, the combina 
tion of means for simultaneously adding. 
two columns, means for recording the in 

95 

100 
dividual amount added, and means for set 
ting back to 
independently of the other. 

56. In a computing machine, the combina 
tion with digitkeys and differential mecha-, i. 
nism...actuated thereby, of two adders, means . . . 
for setting one of said adders back to zero. 
independently of the other, and means for Findependently printing the totals on the two. 

57. In a computing machine, the combina 

back to zero one of the column adders 
105 

110 

tion of means for adding two columns, , , 
means for recording the individual amount 
added and means for setting back to zero 
one of the column, adders independently of 

58. In a machine 
scribed, 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 
sult in the same amotiht being added on both 

115. 

of the character de-, . 
120 

sets of accumulator wheels, and means for . 
setting one set of accumulator' wheels back, 
to zero without disturbing the other set. 

59. In a machine of the character de 

125 

scribed, the combination of a set, of actua 
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tors and two 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 In testimony whereof, I hereunto affix my 
turning one set of accumulator wheels back signature in the presence of two witnesses. 
to zero without disturbing the other set. TT, 60. In a machine of the character de- | HOLMES MARSHALL. 

| scribed, the colnbination of two sets of Witnesses: 
adders, one adapted to add an entire sum, WM. H. Roy ER, 
and the other to add individual portions of JoHN ID. HAYEs. 


