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The present invention relates to devices for 
comparing two numbers to ascertain their rela 
tive magnitudes. The invention has particular 
application to calculating machines in which 
registers are provided upon which numbers are 
set as a result of entries made from record cards 
or key sources. In the type of calculation ma 
chine wherein dividing operations are carried out, 
provision is generally made for setting up on a 
register a number representing a dividend and 
another register is set to represent a divisor, and 
it is desirable to ascertain the relationship be 
tween these two factors. 

It is well known in calculating machines that 
a register may be set up to represent a dividend 
and a plurality of other registers may be set up 
each representing a different multiple of the di 
visor, so that concurrent comparison may be 
made between the dividend and the various di 
visor multiples to ascertain the highest multiple 
that will go into the dividend. 
The present invention contemplates the pro 

vision of a simplified apparatus that will effect 
comparison between a dividend amount and One 
or more divisor amounts, together with devices 
actuated in accordance with the result of the 
comparison. 
Other characteristics and advantages of the 

present invention will also be made more evident 
on reading the following description and from an : 
inspection of the drawing which is a diagram of 
the circuit arrangement for comparing One 
amount With one or more other amounts. 
In the drawing: 
Three denominational Orders of the comparing 

mechanism are illustrated by Way of example and 
designated DDR-hi, DDR-t and DDR-2. In 
the upper part of the drawing are shown three 
stationary arcuate conductors 2h, 2t and 22d, 
each of which has associated thereWith ten So 
called steps (h, it and Out. Within each set 
comprising a conductor and ten steps is a brush 
or wiper arrangement comprising a central Wiper 

h, it or u and two sets of multiple brushes 
such as 3h-a and 3h-b. This brush Struc 
ture may be positioned angularly to represent any 
of the digits, and for purposes of explanation the 
separate orders are generally designated DDR-il, 
DDR-i, DDR-t to designate the hundreds, tens 
and units orders of a register upon which a divi- : 
dend amount is set. For illustrative purposes, 
the dividend amount 516 is indicated as being Set 
on these devices, which is done by positioning the 
central brush in contact with the step cor 
responding to the digit to be represented. Such 
positioning will cause all steps 0 of lower value 
to be electrically connected together through 
brushes 3h-a and all steps O of higher value 
to be connected together through brushes 3h-b, 
as is apparent from inspection of the dra Wing. 
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For representing a second amount such as a 

divisor, angularly positionable brushes 25 are 
provided which may be positioned to connect any 
Ole of ten steps 24 to an arcuate conductor 26. 
Three of Such devices for representing a three 
place divisor amount are designated generally as 
Mi?r-i, Mi?s R-t, Mif,4R-u. In the diagram 
this set of devices is set to represent the amount 
424 and the brushes 25 thereof may be positioned 
auto natically in known manner by the registers 
of a calculating machine. If further divisor 
announts are to be considered, additional sets of 
brushes 25 and related steps 24 are provided as 
indicated. Thus, for example, on the set pre 
fixed ML5R, the value 516 is represented in the 
drawing and on the third set prefixed MLSR, the 
amount 608 is represented. For simplicity of the 
disclosure, only three divisor annount Settings are 
provided, and it will be understood that where it 
is desired to compare a dividend amount with all 
nine multiples of a divisor, there Will be nine SetS 
of three brushes 25 and related contact devices. 
In the hundreds order of the apparatus, the 

steps 26 are connected through the wires 28-0, 
28-b and 28-c to a common set of wires 2? 
Which extend to the steps Oh So that all like 
value steps are connected together. In the tens 
order similar connection through Wires prefixed 
33 and the group of wires 29 is made. Each of 
the common conductors 26 in the units and tens 
orders is connected to a pair of relay windings 
generally prefixed Q for the upper set, 5.Q. for the 
central set, and 6G for the lowermost set. The 
two windings of each pair are on a common core. 
In the units order, the steps 24 are connected 
through wires prefixed 32 and a group of wires 3 
to steps with a one unit shift in their relation 
ship. Thus, for example, the 9 wire 32 is con 
nected to the 8 step , the 8 wire 32 is connect 
ed to the 7 step it, and so on. 
For completing circuits through the apparatus, 

three terminals designated 6, 20 and 22 are pro 
vided which are at different electrical potentials, 
for example, 80, 40 and 0 volts, respectively, and 

5 when contacts is and 5 are closed, circuits will 
be established in accordance With the relative 
values of the dividend and divisor as set on their 
respective sets of brushes. 

In the hundreds or highest order position, the 
relay winding Qh-b has a pair of contacts 
3Gt- in series therewith which are closed by 
relay Qt of the tens order when either of its 
windings receives current. The upper winding 
of each pair, for example, winding 4Qh-a has 
a unidirectional current foW device designated 
3 in Series thereWith. 

?et us first consider a comparison of the divi 
dend amount 516 With a divisor amount 424, and 
trace the Specific circuits involved upon closure 
of contactS 4 and 5 which, for purposes of ex 
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planation, may be presurned to be closed manu 
ally after the values have been set on their re 
spective sets of brushes. A first circuit is trace 
able from the 80 volt source 6 through contacts 
fA, wire 7, contacts 8, ) step h and through 
the brushes 3h-a to the 4 step h, the 4 wire 
27, the 4. Wire 28-d, to the 4. Step 24 at, which 
brush 25 is set in the hundreds order, conductor 
2S, upper winding (Qh-d, unidirectional current 
flow device 3, wire 2 and contacts 5 to the 40 
volt current source 2. 

It may be mentioned that contacts 8 in the 
hundreds order as well as contacts 9 and 23 in 
the two lower orders are aormally closed and are 
opened through any suitable means when the div 
idend digit in the related order is 0. Thus, pro 
vision is made to prevent possible back circuit 
conditions. 

In the teas Crder for the eXanple under con 
sideration, where the dividend digit is and the 
divisor digit is 2, there will be no circuit com 
pleted since current is supplied from the 80 volt 
Source to the contacts , the ice through contacts 
9 to the () step it, whose 0 Wire 28 extending to 

the 0 step 24 is not connected to the conductor 23. 
In the units order likewise, no circuit is con 

pleted since the wire 39 extending from the com 
non conductor 28 in the UnitS Order runs to coil 
4Qt-b whose opposite Side is connected to the 
conductor 26 in the tens order. Accordingly, 
for the chosen example where the dividend 51.6 
is greater than divisor 424, relay Qh-a is ener 
gized and represents by Such energization that, 
the dividend is greater thain the divisor. For 
simplicity in the disclosure, the device which is 
controlled by the relay upon energization is not 
illustrated. 

Let IS consider now the comparison of the divi 
dend 516 with a divisor 516 of the Sarne in agni 
tude. in the highes, or undreds order there is 
no energizing circuit, completed and instead a 
short-circuit is provided around the Settable de 
vices, which is traceable from the 40 volt, Source 
2, through contacts 5, wire 2, conductor if, 
central brush h, 5 step F, 5 wire 25, 5 wire 
22-lb to the 5 step 25 (see the central setting), 
brush. 23 (set at 5), conductor 26, winding 5.QF-ct, 
device 37, back to wire 2 and the same potential 
Source 2. 

in the tens Order where both digits are set, to 
represent 1, a similal' short circuit exists which 
is also traceable from 40 volt source 22, cointacts 
5, wire 2, conductor it, central brush ft, 1 

step it, wire 29, 1 Wire 3 -b, the 1 step 28, 
brush 25 (set at 1), conductor 23, to winding 
3Qi-C and its related device 37, back to wire 2 
a.i.d the 40 vot current source 25. This circuit, 
also branches from the conductor 36, through 
the Second Winding 56t-b, wire & to the con 
ductor 28 in the units order, where it, continues 
through the brush 25 set at 6, the 6 step 2 is which 
is connected to the 6 wire 32-b, 5 Wire 3 ex 
tending to the 5 step 3al, thence through the 
connected brush structure 34-d. 0 step 84, 
contacts 23 to the 0 potential Source 22. 
There is thus a circuit coin pleted through the 

winding 5.Qi-t which will close its contacts 52 
(corresponding to Qi ) to thereby complete the 
first traced circuit fron conductor 26 in the hillia 
dreds order, through Winding {ch-b, contacts 
SQti (now closed), wire 33 to the C potential 
Source 22, thus energizing the relay 5Gh-to as a 
in anifestation that the two numbers compared 
are equal. 
A comparison of these two equal values serves 
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4. 
to illustrate the reason for the connections in 
the unitS order between Wires 32 and 3. With the 
1 unit offset. If the connections were made in 
the Saine manner as in higher orders, there would 
have been no completed circuit in the units order, 
since its bluish at is connected to the 40 volt 
Source. By nakiing a digit offset in the connec 
tions, the circuit is directed through 0 volt source, 
So that the circuit through 3Gi-b is completed 
to in turn complete the circuit through 5Gh-b. 

Let us now conside; the circuits involved Where 
the divitiend 516 is compared with divisor digit 
608. In this case the hundreds digit of the divi 
dend is e3S than the corresponding digit of the 
divisor, and no circuit will be completed in the 
highest Order since the related brush. 25 set at 
the 6 step 28 is now connected through the 6 Wire 
2 to the 6 step th whose related brushes 3h-b 
&}e not connected to any source of current. In 
the tens Order, a circuit is completed from the 
80 volt source 6 to contacts 3, wire 7, contacts 
i8, 0 Step 6t, 0 wires 23 and 33-c. 0 step 24, 
Tush 23, Winding SQi-...-a (for example), its re 

lated unicii'ecticial current flow device 3, wire 
2 and contacts fit to the 40 volt source 23. This 
Coin pletes a circuit to energize winding 6Gi-a, 
representing that the tens order digit of the divi 
deild is gi'eater than that of the divisor. It will 
close its related contacts (gi but this will have 
ilo effect, Since the left hand connections to the 
6Q windings cannot be completed back to a cur 
lent, Source, as already stated. The circuit 
through &Qi-C will not extend through the com 
panion wilding &Qt-b, since the brush 25 in the 
uilitS order is coinected to the 8 step 24 and the 
8 Wire 3 to the 7 step fu whose connected set of 
brushes are not connected to any current source. 
From the three examples whose circuits have 

just been traced, it will be noted that where the 
dividend is greater than the divisor, winding 
Qh-0, for example, will become energized. 
Where the two amounts are equal, the winding 
?qft-, for example, is energized, and Wihere the 
dividend amount is less than the divisor amount, 
neither of these relays will be energized, so that 
these two relays by their selective energization or 
lack of energization will serve to manifest the re 
lationship between the two announts compared. 
From the fol'egoing, it is also apparent, that, 

where the highest order of the dividend is greater 
than the corresponding order of the divisor, com 
parison of lower orders is immaterial and like 
Wise, if the highest order of the dividend is less 
than the highest order of the divisor, compari 
Son of lower orders is inmaterial since the high 
est Order relays cannot be energized. In the case 
where the two highest orders are equal, there is 
a partial circuit completion which is dependent 
upon comparison conditions in the lower orders. 
Thus, where the next lower order of the dividend 
is greater than the divisor, comparison will re 
Still: i: the coingletio of a partially established 
circuit in the highest order to indicate the result. 
The device is employed in a dividing machine 

and a Set of brushes 35 is provided for each nul 
tiple of the divisor, that is, the divisor is set up in 
the form of the divisor times 1, the divisor times 
2, etc. up to the divisor times 9. All related Qi. 
relays whose related divisor multiples are equal to 
or greater than the dividend will be energized, 
and others Will not. Inspection of the condition 
of energization or deemergization of these relays 
Will accordingly enable Selection of the highest 
divisCl multiple that is contained in the dividend. 

In the drawing one of the sets of divisor set 
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table devices is provided with a second set of 
windings designated in the hundreds order, for 
example, 5.Qhh-a and 5.Qhh-b, and a second 
brush arrangement 25b in the units order with 
the steps 24b thereof connected to the wires 3 
through connections 33 in such manner that, the 
steps are connected to correspondingly numbered 
steps Ou. This arrangement has utility where 
the divisor value represents the 5 times multiple 
of a divisor which is to be compared with a divi 
dend. The operation may best be explained hy 
assuming a dividend of 516 and a divisor setting 
of 516, which latter is the 5 times multiple of a 
divisor 103.2. As traced previously, circuits 
through the normal settings resulted in energiza 
tion of relay 5Gt-b with the resulting energiza. 
tion of 5Qh-b to denote equality. The second 
brush 25b in contact with the step 24b in the 6 
position is connected through the 6 wire 3 to the 
6 Sten flat. at which brush it is set so that this 
circuit extends back to the 40 volt source, and no 
circuit is completed through 5gtt-b since both 
ends of the circuit terminate at the same poten 
tial. 

If brush 25b had been set at any lower valled 
digit, for example 5, the circuit extends from the 
40 volt source 20, contacts 5, wire 2, conductor 
f2t, brush fit, 1 step f Ot, 1 wires 29 and 3-b, 
1 step 24, brush 25, conductor 26, winding 
5Qt-b, wire 4, conductor 26b, brush 25b, 5 step 
24b, 5 wire 31, 5 step Ou, connecting brushes 
31-a contacts 23 to negative source of current 

22. Relay 5Qtt-b will close its related contacts 
5Qtt to complete the circuit through relay 
5Qhh-b. This latter relay by its energization 
represents that five times the divisor is less than 
the dividend and that. if operations are not to be 
extended, the last quotient digit may be rounded. 
Thus, if 5 times the divisor goes into a dividend 
exactly, there is no indication while, if there is 
a remainder, manifestation is made in the na 
ture of a relay energization to indicate that this 
quotient digit of 5 may be rounded, that is, called 
a 6 where results are desired in such manner. 
What I claim is: 
1. Apparatus for comparing two multide 

nominational numbers for relative magnitude, 
comprising a first series of settable devices, one 
for each order and settable to represent a first 
number, a second series of settable devices, one 
for each order and settable to represent a second 
number, a trio of terminals each at a different 
electrical potential, circuit connections in each 
order interconnecting the related settable devices 
of the two said series, a circuit partially com 
pleted between the two lowest potential terminals 
by the settable devices in the highest order and 
through said connections when both devices are 
set at the same significant digit, a second circuit 
completed between the two highest potential 
terminals by the settable devices in the next 
lower order and through the related connections, 
when the device of the first series is set at a 
higher digit than the device of the second series, 
means included in said second circuit for com 
pleting the said partially completed circuit and 
a current responsive device included in the latter 
circuit to represent by its energization that the 
first number is greater than the second. 

2. Apparatus for comparing two multide 
nominational numbers for relative magnitude, 
comprising a first series of settable devices, one 
for each order, settable to represent a first num 
ber, a second series of settable devices, one for 
each order, settable to represent a second nun 
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6 
ber, a trio of terminals each at a different elec 
trical potential, circuit connections in each order 
interconnecting the related settable devices of 
the two said series, a circuit partially completed 
between the two lowest potential terminals by 
the settable devices in the highest order and 
through said connections when both devices are 
Set at the same significant digit, a second circuit 
completed between the two lowest potential ter 
minals by the settable devices in the next two 
lower Orders and through the related connec 
tions, when the two devices of the first series are 
Set at the same value as the related devices of the 
second series, means included in said second cir 
cuit for completing the said partially completed 
circuit and a current responsive device included 
in the latter circuit to represent by its energiza 
tion that the first number is equal to the second. 

3. Apparatus for comparing two multidenom 
inational numbers for relative magnitude, com 
prising a first Series of settable devices, one for 
each order, settable to represent a first number, a 
second series of settable devices, one for each 
order, settable to represent a second number, a 
trio of terminals each at a different electrical 
potential, circuit connections in each order inter 
connecting the related settable devices of the two 
Said series, a circuit partially completed between 
the two lowest potential terminals by the settable 
devices in the highest order and through said 
connections when both devices are set at the same 
significant digit, a second circuit completed be 
tween the two lowest potential terminals by the 
Settable devices in the next two lower Orders and 
through the related connections, when the two 
devices of the first series are Set at the same value 
as the related devices of the second, or at a 
higher value, means included in said second cir 
cuit for completing the said partially completed 
circuit and a current responsive device included 
in the latter circuit to represent by its energiza 
tion that the first number is equal or higher than 
the second. 

4. A device for comparing two digits for rela 
tive magnitude, comprising a device settable to 
represent a first digit, a device settable to repre 
sent a second digit, a trio of terminals, each at a 
different electrical potential, circuit connections 
between said devices, arranged so that when the 
devices are adjusted with the first digit greater 
than the second digit, a circuit is completed be 
tween the two highest potential terminals; when 
the devices are adjusted with the digits equal, 
a partial circuit is established between the two 
lowest potential terminals; and when the devices 
are adjusted with the first digit lower than the 
Second digit, no circuit is completed or partially 
established, means for completing the partially 
established circuit and current responsive devices 
in both the completed and partially established 
circuits to represent by their respective ener 
gization that the first digit is greater than or 
equal to the second digit. 
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