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This invention relates 
digits of a multiplier and multiplicand. It more 
particularly relates to the details of-construction 
of mechanisms which contain the multiplication 

to a mechanism for 
obtaining a series of partial products from the 

table as a part of their structure and which are: 
to be used as a component part of fast-operating 
multiplying machines. , While, the invention is 
Subject to a wide range of applications, it is es 
pecially. Suited for use in punched card Systems 
and will be particularly described in that con 
nection. . . . . . . . . . . . . . . . - - - - - - 
True multiplying machines, as distinguished 

from computing machines using repeated addi 
tion, are not new... One prior machine employs a 
Series of seventeen multiplier plates for each de 
nominational order to derive the partial prod 
ucts, and a plurality of stepped cups for inte 
grating, the partial products to obtain the final 
product. Because of the many-mechanical move 
ments involved the speed of this machine is 
limited to twenty punched cards per minute. 

... Another prior machine uses a series of com 

Claims. (CI. 235-61) 
contain components that are not dependent upon 
Small tolerances nor fine adjustments to pro 
duce an accurate result. 
... Another object of the invention is to provide 

5 a-mechanism which will be capable of long and 
continued use without the necessity of repa 
and adjustment. .. - 

One feature of the invention comprises a mul tiplying unit for producing the product of two 

mutator rings cut in acordance with the multi- : 
plication - table. A plurality of mechanical 
cultches operate differential accumulators to in 
tegrate the partial products. The multiplicand. 
is multiplied by each digit in the multiplier. 
separately, hence the speed is kept down to 
twenty cards per minute. . . . 

Still another prior machine multiplies a multi 
plicand, sensed from a card, by a multiplier which 
is sensed by electrical contact fingers, as the card: 
is moved through a sensing, chamber. The time i: 
of transit determines the time a clutch is in r 
operative contact to. register the partial products 
in two accumulators, one for the units: digits and 
one, for: the tens digits, ... This machine is con 
siderably faster than the ones enumerated above 
but is linited by Small tolerances, accuracy of 
adjustment,..., and dependable contacts through 
the card while it is in motion. . . . . . . . . 
One of the objects of the invention, therefore, 

is to provide a partial products mechanism which 
substantially avoids. One or...more of the limita 
tions of the prior art machines. - 

- Another object of the invention is to provides 
a mechanism which Will derive all the partial 
products, resulting from the product. of all the 5. 
digits in a multiplicand paired with all the digits 
in a multiplier and make them available at sub 
stantially, the instant the numbers are sensed. . . . ." 
Another object of the invention is to provide at 

partial products' mechanism for a punched card - 
multiplier . which: Will cooperate with an inte-. 
grator: to multiply a ten-digit; multiplicand by a 7 
ten digit multiplier at the rate of one hundred 
cards per minute. . . . . . . . . . ; : . . . . . . . . . . . . . . . . is . 

Still another object of 
Wide a partial products mechanism which will 

ithe, invention is to pro 

digits and comprises a plurality of nine multiplier 
rods movably mounted in parallel relationship, 
also a plurality of nine multiplicand rods mount 
ed in parallel relationship, each of the rods 
designated by a digit from one to nine. A plu 
rality of electrical contact fingers are secured 
to each multiplier rod and a plurality of contact 
lugs are secured to each multiplicand rod. Ac 
tuating means are provided so that any desig 
nated multiplier rod may be moved to a posi 
tion where contact may be made with the contact 
fingers and actuating means are also provided 
so that any designated multiplicand rod may be 
moved to a position where contact may be made 
With the contact lugs. The lugs and fingers are 
So disposed that they will make contact with 
each other only at one place and that place 
represents the product of the designated multi 
plier digit by the designated multiplicand digit. 
Suitable electromagnetic means are provided to 
transmit the product of the two digits to an 
integrator. . . ; . . . . . . . . . . . . ' '.' ' :::::: 

- Another feature of the invention comprises 
the provision of a multiplying unit for each pair" 
of digits selected from the multiplier and multi 
plicandi: Actuating means are controlled by 
each denominational order in the multiplier to 
actuate a selected number of the multiplying 
units and actuating means are also controlled 

'' by each denominational' order in the multipli 
40 

45 

50 

55 

if the multiplying unit showing two rods in their 
60 actuated position, ...' 

carid to actuate’: a selected number of multiply 
ing units whereby each digit in the multiplier 
is-paired with each digit in the multiplicand to 
actuate a multiplying unit and derive all the 
partial products resulting from the multiplica 
tion of the two numbers. . . . . is: 
i For a better understanding of the present 
invention, together with other and further, ob-. 
jects thereof, reference is had to the following 
description taken in connection with the accom. 
panying drawings and its scope will be pointed 
out in the appended claims. 

Fig. 1 represents a plan view of a multiplying 
unit. . . f . . . . 
...Fig. 2, is a Schematic diagram of connections 

of-the-multiplying unit, battery, and seventeen 
electromagnets. . . . . . . . . . . . . . . . . . . . 

Fig. 3 is an enlarged plan View of one corner of 
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Fig. 4 is a sectional drawing of the unit in 
Fig. 3 taken along line 4-4 of that figure. 

Fig. 5 is a sectional drawing of the unit in 
Fig. 3 taken along line 5-5 of that figure. 

Fig. 6 is a side View of the multiplying units 
Set up in position Where the multiplier and mul 
tiplicand digits can actuate the designated rods. 

Fig. 7 is a detailed View of a Spring unit used 
in Fig. 6. 

Fig. 8 is a Sectional drawing of the mechanism 
Shown in Fig. 6 taken along line 8-8 of that 
figure. 

Fig. 9 is a Sciennatic drawing to illustrate the 
method and means of pairing each digit of the 
multiplier With each digit of the multiplicand 
to actuate the multiplying units for deriving all 
the partial prociucts of tWO numbers Simulta 
neously. - 

Fig. 10 is a sciennatic drawing to illustrate the 
method of combining the present invention. With 
a Sensing unit, integrator and accumulator unit, 
and a punch to provide a complete multiplying 
machine for punched data cards. 

Fig. 1 i is a Sanple multiplication of a four 
digit multiplicand by a four digit multiplier to 
show the method of digit pairing and marshalling 
of the partial productS. 

Referring now to the drawings, Fig. 10 illus 
trates a schematic combination of a complete 
punched data card multiplying machine. Briefly, 
the machine comprises a Sensing unit 20, a plu 
rality of multiplying units 2, which will be de 
Scribed in detail hereinafter, an integrator 22, 
and a punch 23. The Sensing unit may contain 
any one of the Sensing mechanisms now known 
to the art and its function is to Sense the multi 
pier and multiplicand and transmit their values 
to the multiplying unit. The multiplying unit 2 
receives the digit actuations and produces a Series 
of partial products which must be added together 
to produce the final product. For a “ten by ten' 
multiplying machine, which has the facilities for 
handling a multiplier and multiplicand of ten 
digits each, there will be a total of one hundred 
partial products. 

I The partial products, comprising a possible 200 
digits, are received by the integrator unit 22 and 
added together in their proper denominational 
orders to produce the product. The final product 
is then sent to the punch 23 where it may be 
used to control the punching of a data card. 

- The multiplying mechanism in a "ten by ten' 
multiplier contains one hundred Small multiply 
ing units 24, the mechanical details of which are 
Shown in Figs. 1, 3, 4, and 5. The unit comprises 
a metalic base member 25, on which is Secured 
a series of rod-like insulator strips 26, equally 
spaced to form a series of nine channels into 
which are placed nine multiplicand rods 2T. The 
multiplicand rods 27 are made of insulating Strips 
28 With a metallic conductive base 30 which ex 
tends for the entire length of the rods 27 and 
forms a conductive path to the base 25. At Spaced 
intervals a portion of the metallic base is bent 
upward to form a lug. 3, each rod having 18 
lugs along its length. - 
A series of retaining screws 32, secured to the 

base 25 at each end thereof, holds the rods 27 
in place and, because of a slot 33, restricts the 
motion of the rods to a predetermined range. 
Above the plane of the multiplicand rods and 

at right angles thereto is mounted a Series of 
nine multiplier rods 34. These rods are slid 
ably mounted by means of retaining screWS 35 in 
a manner similar to rods 27. Each rod has 
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4. 
mounted on it a series of 8 contact fingers 37, 
in spaced relation, held securely by a rivet 38. 
The lower end of the contact Spring is formed into 
a Spherical surface SO that the contact spring 
can slide Over the Surface of the insulator and 
into contact with the lugs 3. The upper end 
of the contact finger extends vertically above 
the rod Surface So that a connecting wire may 
be soldered to it to provide a path for an elec 
trical circuit as will be described hereinafter. To 
insure the mechanical Stability of the fingers as 
they are moved into and out of contact With the 
lugs, each finger is fitted into a slot 40 cut in 
the side of rod 34. 
When the multiplying unit is in operation, it 

is set up in an arrangement which holds all 
the rods in the no-contact position by Spring 
pressure. When a partial product is desired, one 
of the nultiplier rods 34 is moved to contact 
position and one of the multiplicand rods is also 
moved to contact position. This condition is 
illustrated in Fig. 3 where parts of two multipli 
cand rods and two multiplier rods are shown. 
The lower multiplicand rod 27 is shown in its 
actuated position having been moved to the right 
as far as the slot 33 permits and the lugs 3 
thereon have been moved to a position. Where 
they are in line With the rounded contact pointS 
of fingers 37. 
The right hand multiplier rod 34 is shown in 

its actuated position, having been lowered. So that 
the contact fingers 37 are in line With all the 
lugs. At one, and only one, position two Con 
tact fingers make electrical contact with two lugs 
and the currents through these two contacts se 
lect tWo electromagnets to control the designa 
tion of a units digit and a tens digit to complete 
the partial product. 
The electrical Wiring of the multiplying unit 

is shown in Fig. 2. A battery 4 has its posi 
tive terminal connected to a line 42 Which is 
connected to two series of 7 electromagnets; a 
units Series 43, designated from 1 to 9; and a tens 
series 44, designated from 1 to 8. The negative 
terminal of the battery 4 is shown connected to 
One of the contact terminals in each of 81 con 
tact assemblies. Actually such connection is made 
to the metallic conducting base 25 (see FigS. 4 and 
5) and is thereby distributed to all the lugs 3 
to give the same result as indicated in the wir 
ing diagram. 

In the diagram of Fig. 2 each contact aSSembly 
is represented by one or two contacts, and each 
such position is designated by a product. The 
upper horizontal row is numbered from 1 to 9 
to represent the product of any multiplier digit 
by one. The left hand vertical row is numbered 
from 1 to 9 to represent the product of any mull 
tiplicand digit by one. All the other product 
designations are determined by multiplying the 
corresponding number at the top of the row with 
the number at the left of the row. Each multi 
plying unit contains 8 contact assemblies, rep 
resenting all the products resulting from the mul 
tiplication of two digits from 1 to 9, inclusive. 
The diagram of connections (Fig. 2) shows only 

those contacts that are necessary to obtain the 
product and for a number of products Only one 
pair of contacts is required, such as 1X6 or 4X5. 
The drawings of Figs. 1, 3, 4, and 5 show double 
contacts (two lugs and two contact springs) for 

75 

each contact assembly because in practice it has 
been found easier to make all multiplier rods and 
multiplicand rods with the same number of Com 
ponents, thereby simplifying the process of manu 



5 
facture and the ease of servicing. Whereo '', . . . . . . ends ( 
one contact is needed instead of two, both con- is . . ...' . . . . T2., 
tactfingers are connected together. vided with four holes (in a 
The wiring is so arranged that when the con- chine) by which, the mo 

tacts of any one position are made, current flows S . . . Y 
from the battery 41 through the left hand con 
tact points to one of the solenoids in the tens 
series 44 and through the right hand contac 
points to one of the solen - fyll.----if 
43: To illustrate the operation of the unit, 
it be assumed that a 6 is sensed in the multiplier. 
and a 3’ is sensed in the multiplicand. Then the 
sixth multiplier rod and the third multiplica 
rod are actuated and the only contacts that 
made thereby are the two contacts 45 d is : : " -: dir 
nated by the product 18: The left hand contac : ly secured to the 
makes a circuit which may be traced from Bowden wires, control rods 
battery 4t, over conductor'46, then over cons' and bails 10 are : ductor 47; to the bottom portion of contact posis. 
tion 45, through the left hand contact point, 20. 
over conductor 48, to conductor 50, thence by. 
conductor 5 to the first solenoid in the tens. 
series 44 and back to the battery' 41 by way of . Accordingly 
conductor 42. . . . . . . . . . ur series of nine Bowden wires running" 
The right hand contact point also makes a cir-25 from the sens the plate 80. Each Bowl. 

cuit which may be traced from the battery 4 over actuat rod T3 
conductors 46 and 47 as before to the contact po w tion 45, then through the right hand cont 
finger and over conductor 52, conductor 53, to a 
solenoid in the units series 43, designated as '8' 30" 
and from there back to the positive terminal of 
battery 4f by way of cor conductor 42. 
The result of the above series of connections 

to cause the actuations of solenoids designated 
as the product ''18" when a 6 and a '3' are 35 
multiplied together. The armatures of the sole 
noids (not shown) are connected to an integrator which adds all the partial products together. 
However, the products derived from the action 
of the multiplying boards may be used for any 46 
statistical purpose desired. . . . . . . . . . 
In order to multiply two numbers, each having 

a plurality of digits, in a small interval of time, 
all the partial products should be determined as simple ... ---.. 
soon as practicable after the sensing mechanism 45 plicarid chanism is contained in a 
has sensed the values. This requirement may be . . . . . rom the main 
met by using the same number of multiplying. - - - - - - - -, d84. The cage 
units as is obtained by multiplying the number issup by angle irons 85 and 86 and side, 
of digits in the multiplier by the number of pla horizontal plates 90 and digits in the multiplicand. For a “ten by ten' 509t. 
machine, one hundred units will be required. In 
the description that follows a “four by fourma 
chine is used as an example in order to describ 
the mechanisms and operation with as little com 
plication as possible. Sixteen multiplying units 55 ar 
are necessary for the “four by four" machine and 
they are mounted parallel to each other in a cage a '. - - 
which enables the sensing mechanisms to actuate schematic representation. In this figure the 
the multiplying unit rods in accordance with the multiplier units 24 are indicated by a series of dot requirements of multiplication. 6d" ted lines, the multiplicand distributors 92 are 

Figs. 6 and 8 illustrate scheme of mounting schematically shown as controlled by nine keys. 
the units. A base 57 supports plates 58 and 60 for each order, and the multiplier bails are indi 
at one side of the cage and between the latter cated by a series of lines connected with con 
plates a series of spring pressed members 6 trolling keys. . . . " 
are mounted, nine for each multiplying unit. A 65". In order to consider the operation of the sys 
similar set of spring members 62 is mounted be-, tem of multiplier units, let it be assumed that a 
low the multiplying units by means of a horizontal multiplicand, 2,345 is to be multiplied by a multi 
perforated plate 63 and two vertical sideplates plier 6,789. (See Fig.11). The multiplicand is , 
64 and 65. A pair of grooved rods 66 and 61 e ad into the cage 82 by the actuation of the 
are mounted on plate 63 to hold the sixteen mul-70' designated forked distributors 92. In the thou 
tiplying units in spaced relation and in proper sands, order the second distributor will be actu-, 
register for the actuating levers. . . . . . ated and hence the second multiplicand rod in 
To the left of spring pressed members 62 is a the first four, multiplying units will be lowered. 

thick plate 68 which supports a series of thirty. In the hundreds order, the third distributor, and six-bails 70; The balls are pivoted on four shafts 75the third multiplicand rod in each of the next 

ows the method of digit pairing in a 
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four units will be actuated, and in a similar man 
ner, the fourth distributor in the tens order and 
the fifth in the units. 
On the multiplier side in the thousands order, 

the sixth Bowden wire and the sixth bail will be 
actuated causing four multiplier rods to be moved. 
The representation of these rods is indicated by 
a cross in circles 95 in Fig. 9, the circles occurring 
in the first of each of the four units 24 as divided 
into orders by the multiplicand. 

In the hundreds order a '7' is entered into four 
units, shown in Fig. 9 by crosses in circles 96. 
And in a similar manner an '8' in the tens order 
and a '9' in the unitS order are entered into their 
respective units as indicated. 
At the botton of the drawing the factors are 

listed adjacent to the multiplying unit in which 
they are entered. A comparison of these paired 
factors and the sample multiplication in Fig. 11 
shows that the correct combination of all factors 
is represented. Fig. 11 also shows the familiar 
marshalling of the product digits in their proper 
Orders to be added by the integrator into the final 
product. 
In the foregoing description one set of multi 

plying rods was designated as "multiplier' and 
another set as 'multiplicand.' These designa 
tions Were made to make the description more 
clear and understandable; actually either set of 
rods or either number used in the example night 
have either designation because the partial prod 
lucts are all formed at the same time and none 
of the Sequence operations, which usually identify 
both Inultiplier and multiplicand, were present, 
While there have been described what are at 

present considered to be the preferred embodi 
ments of this invention, it will be obvious to those 
skilled in the art that various changes and modi 
fications may be made therein without departing 
from the invention. 

I claim: 
1. A partial products mechanism for producing 

the product of two digits comprising, a plurality 
of multiplier rods movably mounted in parallel 
relationship, each of said rods corresponding to 
a digit, a plurality of multiplicand rods movably 
in Gunted in parallel relationship, each of said rods 
corresponding to a digit, mechanical limit means 
for restricting the rod notion to an actuated or 
an ulnactuated position, a plurality of contact 
fingers secured to each of said multiplier rods in 
Spaced relation thereon, each finger representing 
a product digit, a plurality of contact lugs se 
cured to each of Said multiplicand rods in spaced 
relation thereon, a base structure for slidably 
holding said multiplicand rods which comprises 
channels for the rods and intermediate rod-like 
Strips for sliding engagement by the multiplier 
fingers, a plurality of electromagnetic coils, each 
corresponding to a product digit, for transmitting 
product Values to an integrating mechanism, and 
electiical connecting means joining all contact 
fingers of similar product-digit value with the 
electromagnetic coil having a corresponding 
value. 

2. A partial products mechanism for producing 
the product of two digits comprising, a plurality 
of multiplier rods innovably mounted in parallel 
relationship, each of said rods corresponding to 
a digit, a plurality of multiplicand rods movably 
mollrated in parallel relationship, each of said rods 
corresponding to a digit, mechanical limit means 
for restricting the rod motion to an actuated or 
all unactuated position, a plurality of contact 
fingers secured to each of said multiplier rods in 
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8 
spaced relationship thereon, each finger repre 
senting a product digit, a plurality of contact 
lugs secured to each of said multiplicand rods in 
spaced relationship thereon, actuating means for 
moving any one of said multiplier rods to its 
actuated position. Where electrical contact may be 
made by said fingers, actuating means for moving 
any one of said multiplicand rods to its actuated 
position where electrical contact may be made by 
said lugs, a base structure for slidably holding 
said multiplicandi rods which comprises channels 
for the rods and intermediate rod-like strips for 
sliding engagement by the multiplier fingers, a 
plurality of electromagnetic coils, each corre 
sponding to a product digit, for transmitting 
product values to an integrating mechanism, and 
electrical connecting means joining all contact 
fingers of similar product-digit value with the 
electromagnetic coil having a corresponding 
Value. 

3. A partial productS mechanism for producing 
the product of two digits comprising, nine multi 
plier rods movably mounted in parallel relation 
ship, nine multiplicand rods movably mounted in 
parallel relationship, each of said multiplier rods 
and multiplicand rods col'responding to a digit 
from Ole to nine, mechanical limit means for re 
stricting the rod motion to an actuated or an un 
actuated position, a plurality of contact fingers. 
secured to each of said multiplier rods in spaced 
relationship thereon, each finger representing a 
product digit, a plurality of contact lugs secured - 
to each of said multiplicand rods in spaced re 
lationship thereon, actuating means for moving 
any one of Said multiplier rods, to its actuated 
position. Where electrical contact may be made by 
Said fingers, actuating means for moving any one 
of Said multiplicand rods to its actuated position 
where electrical contact may be made by said 
lugs, a base Structure for slidably holding said 
multiplicand rods which comprises channels for 
the rods and intermediate rod-like strips for slid 
ing engagement by the multiplier fingers, a plu 
rality of electromagnetic coils, each correspond 
ing to a product digit, for transmitting product 
Values to an integrating mechanism, and elec 
trical connecting means joining all contactfingers 
of similar product-digit value with the electro 
magnetic Coil having a corresponding value. 

4. A partial products mechanism for producing 
the product of two digits comprising, nine multi 
plier rods movably mounted in parallel relation 
Ship, nine multiplicand rods movably mounted in 
parallel relationship, each of Said multiplier rods 
and multiplicand rods corresponding to a digit 
from One to nine, mechanical limit means for re 
Stricting the rod motion to an actuated or an un 
actuated position, a plurality of contact fingers 
Secured to each of Said multiplier rods in Spaced 
relationship thereon, each finger representing a 
product digit, a plurality of contact lugs secured 
to each of Said multiplicand rods in spaced re 
lationship thereon, actuating means for moving 
any one of Said multiplier rods to its actuated 
position where electrical contact may be made 
by Said fingers, actuating means for moving any 
One of Said multiplicand rods to its actuated po 
sition where electrical contact may be made by 
Said lugs, Said contact fingers on the multiplier 
rods so disposed as to complete a circuit through 
the lugs On the multiplicandi rods only when one 
of each rods is in the actuated position and then 
only at the point of crossing of the two actuated 
rods, a base Structure for slidably holding said 
multiplicand rods which comprises channels for 
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the rods and intermediate rod-like strips for slid 
ing engagement by the multiplier fingers, a plu 
rality of electromagnetic coils, each correspond 
ing to a product digit, for transmitting product 
values to an integrating mechanism, and electri 
cal connecting means joining all contact fingers 
of similar product-digit value with the electro 
magnetic coil having a corresponding value. 

5. A partial products mechanism for produc 
ing the product of two digits comprising, nine 
multiplier rods movably mounted in parallel rela 
tionship, nine multiplicand rods movably 
mounted in parallel relationship, each of said 
multiplier rods and multiplicand rods correspond 
ing to a digit from one to nine, mechanical limit 
means for restricting the rod motion to an actu 
ated or an unactuated position, a plurality of 
contact fingers secured to each of said multiplier 
rods in spaced relationship thereon, each finger 
representing a product digit, a plurality of con 
tact lugs secured to each of said multiplicand rods 
in spaced relationship thereon, actuating means 
for moving any one of said multiplier rods to its 
actuated position where electrical contact may 
be made by said fingers, actuating means for mov 
ing any one of said multiplicand rods to its actu 
ated position where electrical contact may be 
made by said lugs, said contact fingers on the 
multiplier rods so disposed as to complete a cir 
cuit through the lugs on the multiplicand rods 
only when one of each rods is in the actuated posi 
tion and then only at the point of crossing of the 
two actuated rods, a base structure for slidably 
holding said multiplicand rods which comprises 
a base plate of conducting material and rod-like 
insulator strips secured to the base plate to form 
channels for said multiplicand rods, the top sur 
faces of the rods and strips forming a substan 
tially plane surface for sliding engagement by the 
multiplier contact fingers, a plurality of elec 
tromagnetic coils, each corresponding to a prod 
uct digit, for transmitting product values to an 
integrating mechanism, and electrical connecting 
means joining all contact fingers of similar prod 
uct-digit value with the electromagnetic coil hav 
ing a corresponding value. 

6. A partial products mechanism for producing 
the product of two digits comprising, nine multi 
plier rods movably mounted in parallel relation 
ship, nine multiplicand rods movably mounted in 
parallel relationship, each of said multiplier rods 
and multiplicand rods corresponding to a digit 
from One to nine, mechanical limit means for 
restricting the rod motion to an actuated or an 
unactuated position, a plurality of contact fingers 
secured to each of said multiplier rods in spaced 
relationship thereon, each finger representing a 
product digit, a plurality of contact lugs secured 
to each of Said multiplicand rods in spaced rela 
tionship thereon, actuating means for moving 
any one of said multiplier rods to its actuated 
position where electrical contact may be made 
by said fingers, actuating means for moving any 
one of Said multiplicand rods to its actuated posi 
tion where electrical contact may be made by said 
lugs, Said contact fingers on the multiplier rods 
So disposed as to complete a circuit through the 
lugs on the multiplicand rods only when one of 
each rods is in the actuated position and then 
Only at the point of crossing of the two actuated 
rods, a base structure for slidably holding said 
multiplicand rods which comprises a base plate 
of conducting material and rod-like insulator 
strips Secured to the base plate to form channels 
for said multiplicand rods, the top surfaces of 
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10 
the rods and strips forming a substantially plane 
surface for sliding engagement by the multiple 
contact fingers, each of said rods containing one 
contact where the product may be expressed by a 
Single digit and containing two contacts where 
the product requires two digits, a plurality of 
electromagnetic coils, each corresponding to a 
product digit, for transmitting product values 
to an integrating mechanism, and electrical con 
necting means joining all contact fingers of simi 
lar product-digit value with the electromagnetic 
coil having a corresponding value. 

7. A partial products mechanism for producing 
the product of two digits comprising, nine multi 
plier rods movably mounted in parallel relation 
ship, nine multiplicand rods movably mounted in 
parallel relationship, each of said multiplier rods 
and multiplicand rods corresponding to a digit 
from One to nine, mechanical limit means for re 
stricting the rod motion to an actuated or an 
unactuated position, a plurality of contact fingers 
Secured to each of said multiplier rods in spaced 
relationship thereon, each finger representing a 
product digit, a plurality of contact lugs secured 
to each of Said multiplicand rods in spaced rela 
tionship thereon, actuating means for moving any 
One of said multiplier rods to its actuated posi 
tion where electrical contact may be made by 
Said fingers, actuating means for moving any one 
of Said multiplicand rods to its actuated position 
where electrical contact may be made by said lugs, 
Said contact fingers on the multiplier rods so 
disposed as to complete a circuit through the 
lugs on the multiplicand rods only when one of 
each rods is in the actuated position and then 
Only at the point of crossing of the two actuated 
rods, a base structure for slidably holding said 
multiplicand rods which comprises a base plate 
of conducting material and rod-like insulator 
strips secured to the base plate to form channels 
for said multiplicand rods, the top surfaces of 
the rods and strips forming a substantially plane 
Surface for sliding engagement by the multiple 
contact fingers, each of said rods containing one 
contact where the product may be expressed by 
a single digit and containing two contacts where 
the product requires two digits, a series of seven 
teen electromagnets, nine corresponding to the 
units product digits and eight corresponding to 
the tens product digits from one to eight, in 
clusive, and a plurality of electrical circuits con 
necting said electromagnets with corresponding 
contact fingers on the multiplier rods, the lugs 
On Said multiplicand rods, and a source of elec 
trical power. 

RAILPH. E. BITNER. 
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