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(C 235-616) 20 Canas, 

. This invention relates to printing and calculat 
ing machines of the kind capable of producing 
both identifications and numerical accounting 
data. On business instruments and the like and 
also to devices and appurtenances adapted for 
use in Such machines, 

Heretofore it has been proposed to print busi 
'ness instruments, such as warrants, checks, re 
ceipts, counterfoils and the like, by the use of 
machines wherein the identifications, such as 
names and addresses are printed on the checks 
or the like and to subsequently, in another na 
chine, print the numericai accounting data, on 
such business instruments, and both card-con 
trolled and key-operated machines have been 
used for this latter purpose. However, when the 

10 

5. 

identifications are printed on the business in 
struments in a machine separate and apart from 
the machine in which the numerical data are 
printed on the instruments, it is essential that 
extreme care and caution be exercised in Order 
to insure that the numerical accounting data, are 
printed on the instrument bearing the identi 
fication to which the data pertain, and inas 
much as this is done manually errors have been 
frequently encountered. 

It has also been proposed to pass through a 
single machine both a device from or under con 
trol of which an identification could be printed 
and another and separate device from or under 
control of which the numerical accounting data. 
could be printed, and a pair of such devices are 
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employed in such machines to make impressions . 
on the same sheet but this entails carefully 
checking the paired device one against the other 
to insure that they relate to the same Subject 
matter and in event the two devices do not cor 
respond it is necessary to interrupt the operation 
of the machine, which obviously materially re 
duces the production of the machine which re 
mains idle while the reason for machine stoppage 
is ascertained and the error, if any, corrected. 

It has also been known in the art to directly 
print a both identifications and numerical ac 
counting data directly from the devices bearing 
type characters from which such information 
could be directly produced, but inasmuch as the 
numerical accounting data frequently varies and 
any change in such devices upon variation of 
the numerical accounting data requires that One 
such device be discarded and another created in 
its place, this system has not been entirely satis 
factory. Moreover in such instances it has not 
been possible to automatically accumulate totals 
or to otherwise calculate with respect to the nu 
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merical accounting data, which is another rea 
son why such an arrangement, as last discussed, 
has not been always satisfactory. 

In the present invention it is proposed to print 
both an identification and numerical accounting 
data on a sheet from and under control of the 
same device which is passed through a machine 
wherein the identification is printed directly 
from the device and wherein the numerical ac 
counting data is printed indirectly under control 
of control means provided on the device and so 
to do constitutes the primary object of this in 
vention. Objects ancillary to the foregoing are 
to embody the means from which the identifica 
tion is printed and the means under control of 
which the numerical accounting data is printed 
in a single device for each instrument or each 
group of related instruments to be printed, and 
also to provide a device wherein both the means 
from which the identification is directly printed 
and the means from and under control of which 
numerical accounting, data are printed so that 
these means may be readily and inexpensively re 
placed upon variations or changes in either the 
identification or numerical accounting data. 
One specific use to which the present inven 

tion may be put is the preparation of instru 
ments, Such as warrants and counterfoils em 
ployed to distribute dividends declared by cor 
porations and the like, and when the machine is 
put to such usage it is desirable to incorporate 
the identifications, such as the name and address 
of each stockholder and the number of shares 
owned by the stockholder, on a single device and 
to print the name and address directly from the 
device and to so arrange the part of the device 
pertaining to the number of shares owned by 
the Stockholder that, from or under control of 
this part of the device, the monetary value of 
the declared dividend in direct proportion to 
the number of shares owned by the stockholder 
may be printed on one of the instruments en 
ployed to distribute the dividend, and in many 
instances it is also desirable to accumulate a 
total of the amounts printed on various instru 
ments and so to do constitutes a still further 
important object of this invention. 

It will be appreciated, however, that where the 
number of shares owned by a stockholder are 
provided on a device this alone will not be suf 
ficient to produce the monetary value of the part 
of the declared dividend for each respective 
stockholder, and in order to determine such 
Inonetary value it is necessary to, in effect, mul 
tiply the number of shares of stock owned by the 

  



2 
respective stockholder by the amount of the 
dividend rate. Hence another object of this in 
vention is to determine and print a nonetary 
value, such as a dividend, by multiplying a num 
ber constituting a multiplicand, such as the num 
ber of shares of stock owned by the stockholder . 
of a corporation, by a multiplier, such as a 
dividendrate. • 

In machines such as have been Constructed 
heretofore, where a multiplicand, such. as the 
number of shares of stock owned by a stockhold 
er of a corporation, is to be multiplied by a mul 
tiplier, such as the rate of the dividend declared 
by a corporation, various methods of multiplica 
tion have been used, among which have been 
Over and Over addition and what has come to be 
known in the art as partial product multiplica 
tion. However, such methods of multiplication 
ental the performance of certain operative func 
tions and due to inherent features in the ma 
chine errors have been found to occur almost in 
direct proportion to the number of operative 
functions entalled in making the multiplications. 
Hence a still further important object of this 
invention is to, in effect, multiply a multiplicand, 
such as the number of shares of stock owned by 
a stockholder, by a multiplier, such as the rate of 
a dividend declared by a corporation, in such a 
manner that a minimum number of operative 
functions need be performed by the machine to 
determine the product, and an object ancillary 
to the foregoing is to incorporate in the machine 
all of the possible products that may be ascer 
tained within the capacity of the machine and 
to then, under control of one of the factors of 
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2,882,804 
shillings and pence monetary system, and an ob-, 
ject ancillary to the foregoing is to utilize pre 
computed products in such circumstances. 

It has been stated heretofore that it is often 
desirable to not only print upon the business 
instruments, such as warrants or checks, the 
amount of money to be paid pursuant to each of 
such instruments, but also to accumulate the to 
tal of the amounts printed on a plurality of such 
instruments since this enables the operations of 
the machine to be checked. The total amount 
of money intended to be paid out on a plurality 
of such instruments may be ascertained in a 
variety of ways, independent of the machine in 
which checks or the like are printed, such as un 
der the accounting system controlling payment of 
the dividend. By checking such an ascertained 
amount against a sum accumulated in the ma 
chine, it may be determined whether or not the 
machine is accurately performing its intended 
functions, and a further object of this invention 
is to accumulate such totals in a machine where 
in amounts are printed on a plurality of instru 
nents. - 

In the operation of machines wherein data, 
such as numerical accounting data, are derived 
from control means, such as punched cards or the 

30 

35 a multiplying operation, select the proper one of 
the products. ?????? 
While it has been proposed heretofore to in 

Corporate pre-Computed products in a machine 
and to select the proper product under control of 
what amounts to the multiplicand of a multiply 
ing operation, such arrangements have usually 
been limited to a single multiplier or to the selec 
tion of the sum of a plurality of multiplications, 
and it will therefore be appreciated that when 
any change in the multiplier was made it was 
necessary to revise the machine. Therefore still 
another important object of this invention is to 
enable the use of any multiplier within the 
capacity of the machine in an arrangement 
wherein pre-computed products are selected un 

like, frequently a plurality of mechanisms are 
provided through which the , derived data or 
amounts determined therefrom successively pass 
and frequently the derived data will be entirely 
passed out of one mechanism and into another 
mechanism subsequent to which the first mecha 
nism stands idle during the operation of the sec 
ond mechanism. This may occur through a large 
plurality of mechanisms, wherefore the operating 
speed of the machine is materially impaired. 
Hence a still further object of this invention is 
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der what amounts to the multiplicand of a mul tiplying operation, and ancillary objects are to 
enable selection of any multiplier within the 
capacity of the machine and to enable such se 
lection to be effected manually when so desired. 
Not all monetary systems follow the decimal 

System as does the dollars and cents system em 
ployed in the United States and certain other 
countries, as, for example, in the United King 
dom and many Dominions of the British Em 
pire, the pounds, shillings, pence monetary sys 
ten is used which, unlike the decimal system, 
is not uniform. For example, in the system em 
ployed in the United Kingdom, there are twelve 
pence in a shilling and twenty shillings in a 
pound, but pounds follow the decimal system. 
Thus it will be seen that in such a monetary sys 
tem there are what may be called three varia 
tions, which is to say, the number of pence in a 
Shilling, the number of shillings in a pound, and 
lastly the decimal system for pounds. Hence, 
still another object of this invention is to pro 
vide an arrangement wherein multiplication may 
be performed under a system such as the pounds, 
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to insure high productive capacity of the machine 
by causing more than one of the various mecha 
nisms in the machine to function simultaneously, 
and an object ancillary to the foregoing is to en 
able derived data or amounts determined there 
from to be stored within the machine so that they 
can be used when and as required in the sequence 
of operations performed in the machine. An ob 
ject supplementary to this is to immediately clear 
the mechanism from which stored data has been 
transferred so as to enable this mechanism to 
begin a new operation with respect to additional 
data. A still further object related to the fore 
going is the provision of mechanism for the stor 
age of derived data or amounts pased thereon and 
Operable in Such a way that such data or amounts 
may be subsequently transferred to more than 
One mechanism, if so desired. An object related 
to this is to so construct and arrange the various 
mechanisms and instrumentalities to which this 
invention pertains that derived data or amounts 
based thereon may be directly passed into cer 
tain of the mechanisms or instrumentalities or 
may be indirectly passed thereinto from devices 
wherein said data or amounts are first stored. 

Still further objects are to ascertain numerical 
values related to or based upon another numeri 
cal value or values, as for example, to ascertain 
the amount of tax to be paid upon a dividend 
and the net amount payable when the tax is de 
ducted from the gross amount or dividend, to so 
set up electrical paths that function, when circuit 
is closed through certain of them corresponding 
to a numerical amount, to select a circuit or cir 
cuits which relate to a numerical value or values 
constituting a function of such numerical amount 
pursuant to which circuit was closed; to afford 



2,882,804. 
a plurality of potential paths for electric circuits 
and to select predetermined of such paths to 
thereby potentially establish circuits representa 
tive of numerical values and to selectively close 
circuit through the potentially established cir 
cuits and thereby select numerical values; and to 
provide a plurality of conductor groups of which 
the conductors are of notational significance, and 
a plurality of common conductors of notational 
significance selectively connectable with the con 
ductors in each of said plurality of groups ac 
cording to a schedule wherefore electrification 
of any of said common conductors will simul 
taneously cause electrification of conductors in 
said groups so the electrified conductors in each 
group will represent an independent predeter 
mined amount based upon the notational signifl 
cance of the electrified common conductor. 

Still further objects are the provision of nu 
merical entry receiving means wherein receiving 
devices respectively for each order comprise 
motors energizable singly or in predetermined 
combinations to effect digital entries for their 
respective orders; entry receiving means of the 
aforesaid character wherein a carry may be 
effected into any order simultaneously with a 
normal numerical entry into such order; and the 
provision of a device for energizing the motors 
of Said entry receiving means in combinations 
conjugate of amounts to be entered therein. 

Further important objects of this invention are 
the provision of a novel selectively settable ap 
paratus instrumental in the selection of products 
based upon a factor predetermined by the setting 
of such apparatus and upon a variable factor 
represented by card perforations or the like and 
operable under control of electrical circuits of 
numerical significance energized Order by Order 
through Such perforations; and the provision of 
an accumulator or amount manifesting device 
controllied by the energized of such circuits to 
express such productS. 
Other and further objects will be apparent from 

the following description and the appended 
claims. 
The machine of the present invention as de 

scribed in the following detail description is ar 
ranged for use under the pounds, shillings, pence 
monetary system and is employed to print busi 
ness instruments such as dividend warrantS or 
checks and receipts or counterfoils. The instru 
ments may have the constantly reoccurring mat 
ter printed thereon prior to introduction thêreof 
into the machine or they may be cut from a con 
tinuous web, and have the Constantly repCCurring 
matter printed thereon along with the identifica 
tion or address matter in a machine such as that 
disclosed in Patent No. 2,041,183 patented May 19, 
1936, and the numerical accounting data print 
ing devices of this invention would, in such an 
instance, also operate on the sheets as they passed 
through the machine. - In the present machine, 
however, pre-printed business instruments are 
employed. 
The variable information which is printed on 

the instruments in the present invention is de 
rived from what are called printing and control 
devices which may be of the kind shown in the 
patent to Walter T. Gollwitzer, No. 2,132,412, 
patented October 11, 1938, but, instead of the 
control means being afforded by allined openings 
provided in the control card and carrier of the 
device as is disclosed in the aforesaid Gollwitzer 
application, the control means in the present in 
stance are merely perforations in the control card 
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so that when, as explained hereinafter, sensing fingers pass through these perforations they con 
tact the metallic frame of the printing and con 
trol device to complete electrical circuits in which 
such frame is included. In the present machine the printing and con 
trol devices are sequentially fed first into associa 
tion with a sensing head wherein the sensing 
fingers cooperate with the control means on the 
printing and control devices to ascertain in each 
cycle of operation, the number of shares of stock 
of a corporation owned by the stockholder in the 
corporation whose name and address is embossed 
in the metallic printing plate provided on the 
Carrier of each of the printing and control de 
vices. The number of shares of stock owned by 
the stockholder is represented by perforations 
provided in the control card and the numerica 
value thus ascertained constitutes the multipli 
Cand of a computing operation that, is effected in 
the machine, The sensing fingers are electrically connected 
to a multiplier apparatus provided in the machine 
and in the present instance this multiplier ap 
paratus is of the pre-computed product select 
ing type, which is to say, when the sensing fingers 
pass through certain perforations in the control 
card of the printing and control device and are 
electrified according to the number of shares of 
stock owned by a particular stockholder, circuit 
is closed to the multiplier apparatus and the prod 
uct is thereupon selected. 

In so far as the numerical accounting data are 
concerned, the machine is under control of a 
synchronizer drum which regulates and sequences 
the operations of the machine. Thus, when sens 
ing fingers are electrified as above described and 
the synchronizer drum is in operation, the multi 
plying operations or product selections are se 
quentially effected progressively up through the 
orders of the multiplicand under control of the 
synchronizer drum and, when the synchronizer 
drum has passed beyond the highest order in 
which a sensing finger is electrified, the product 
of the nuEmber of shares owned by a stockholder 
times the dividendrate will have been ascertained 
and entered in a product accumulating device 
which will be set up pursuant to the magnitude 
Of the product. . 
The present machine is also so arranged that 

not only is the gross amount of the dividend as 
certained, which is to say, the product of the 
number of shares of stock times the dividend rate, 
but it is also arranged to compute the tax on 
the dividend in accordance with a manually set 
up rate and to also determine the net amount of 
the dividend, which is to say, the amount payable 
to the stockholder after the amount of the tax 
has been deducted. - 

Hence, after the product or gross dividend has 
been ascertained by setting up the product ac 
cumulator, the Synchronizer drum next sequen 
tially closes circuits to the manually set-up means 
for ascertaining the tax and also to the means 
which determine the net amount of the dividend 
and when these circuits are electrified the gross 
amount of the dividend, the amount of the tax, 
and the net amount of the dividend are read out 
into printing mechanisms which are set up pur 
suant to these amounts ready for impression on 
the instruments being printed in the machine. 

After the gross dividend, the amount of tax 
and the net dividend have been read out, the 
product accumulator and associated devices are 
cleared and by this time a new printing and con 
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Fig. 6 is a fragmentary view taken substan 

tially on the line 6-6 on Fig. 5; 
Fig. 6d. is a plan view of one of the record 

cards that are carried by the printing devices; 
Fig. 7 is a plan view of the multiplier select 

ing apparatus, the top of the casing therefor 
having been cut away; 

Fig. 8 is a fragmentary front elevational view 
of the multiplier selecting apparatus, 

Fig. 9 is a fragmentary vertical sectional view 
taken through a section of the mechanism shown 
in Fig. 7 and taken substantially on the line 9-9 
On Fig. 12; . 

Fig. 10 is a fragmentary sectional view taken 
Substantially on the line 0-0 on Fig. 7; 

Fig. 11 is a view taken substantially on the 
line - on Fig. 10; 

Fig. 12 is a fragmentary plan view of parts 
of the mechanism shown in Fig. 7 and wherein 
Certain parts are broken away; 

Fig. 13 is a plan view of the product accumu 
lating mechanism shown schematically in Fig. le; 

Fig. 14 is a sectional view taken Substantially 
on the line 4-4 on Fig. 13; 

Fig. 14a is a fragmentary view taken on the 
line 4a-14a on Fig. 14; Fig. 15 is a vertical sectional view taken sub 
stantially on the line 5-5 of Fig. 14 and show 
ing a longitudinal section through the product 
accumulating mechanism; 

Fig. 16 is a transverse sectional view taken sub 
stantially on the line 6-6 on Fig.15; 

Fig. 17 is a diametrical sectional view taken 
substantially on the line 7-7 on Fig. 14; 

Fig. 18 is a schematic view illustrating cer 
tain circuit interrupters used in the machine; 

Fig. 19 is a fragmentary sectional plan view 
taken substantially on the line 9-f 9 on Fig.20 
and showing a corner of the proportionating ap 
paratus; 

Fig. 20 is a view taken substantially on the 
line 20-20 on Fig. 9; 

Fig. 21 is a view of a plug and jack device 
used for insertion in the bus bar apparatus shown 
in Figs, 19 and 20; 

Fig. 22 is a transverse sectional view through 
a multiple contact rotor used in the machine; 

Fig. 23 is a fragmentary side elevation of the 
rotor shown in Fig. 22; 

Fig. 24 is an end section of a stator used with 
the rotor shown in Figs. 22 and 23, the rotor and 
stator shown in Figs. 22 to 24 being that shown 
in Figs. 1k to 17 of the wiring diagram; 

Fig. 25 is a side view of the printing and add 
ing apparatus shown schematically in Fig. lo of 
the wiring diagram; 

Fig. 25a is a fragmentary detail of a shaft 
shifting device employed in the machine; 

Fig. 26 is a view taken substantially on the 
line 26-26 on Fig. 25; V- 

Fig. 27 is a view taken substantially on the 
line 27-27 on Fig.25; 

Fig. 28 is a sectional view taken substantially 
on the line 28-28 on Fig.27; 

Fig. 29 is a transverse sectional view taken Sub 
stantially on the line 29-29 on Fig. 2; 

Fig. 30 is a sectional view taken substantially on 
the line 30-30 on Fig.27; Fig. 31 is a fragmentary perspective view of two 
numeral printing wheels and-illustrating guards 
therefor; Figs, 32 and 33 are views taken respectively 
substantially on the lines 32-32 and 33-33 on 
Fig. 31; o Fig. 34 is a side view of the word printing 
mechanism; 
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Fig. 35 is a sectional view taken substantially on 

the line 35-35 on Fig. 34; 
Fig. 36 is a sectional view taken substantially 

on the line 36-36 on Fig. 34; 
Fig. 37 is a fragmentary sectional view taken 

Substantially on the line 37-37 on Fig. 34; 
Fig. 38 is a sectional view taken substantially 

on the line 38-38 on Fig. 36; 
Fig. 39 is a fragmentary sectional view taken 

substantially on the line 39-39 on Fig. 36; and 
FigS. 40 to 51 constitute a timing chart oil a 

typical operation of the machine; Figs. 40 to 43, 
when placed end to end from left to right in the 
order named, forming the upper section of said 
chart; Figs. 44 to 47, when placed end to end 
from left to right in the order named and re 
spectively below Figs. s. 40-43, forming the cen 
tral section of said chart; and Figs. 48-51, when 
placed end to end in the order named and re 
spectively below Figs. 44 to 47, forming the lower 
portion of said chart. . 
The present machine prints both identifica 

tions, such as names and addresses, and numer 
ical data on sheets passed therethrough. All of 
the material so printed on each sheet is derived 
from the same printing and control device. In 
the following description the manner in which 
the numerical data are derived and computations 
based thereon are made end the resulting data, 
are printed is first described and then the man 
ner in which the identifications are printed is 
briefly described. 
The printing and control devices may be sim 

ilar to those shown and described in the patent 
to Walter T. Gollwitzer, No. 2,132,412, patented 
October 11, 1938, and will be described in some 
detail presently. These devices are stacked in 
a magazine in the machine from which they are 
withdrawn one at a time to be fed through the 
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machine in step-by-step manner and are col 
lected in a galley after passing from the posi 
tion they occupy While the identifications are 
printed therefrom. Suitable means for effecting 
Such operation are shown in U. S. Patent 
1982,374, patented November 27, 1934. A printing and control device 73 suitable for 
use in the present machine is best illustrated in 
Figs. 4 to 6. Each device 73 includes a metallic 
frame 4 carrying an embossed printing plate 
75 and a control card 77 of insulating material. 
The card 77 has a number of areas 78, Fig. 6a, 
in which perforations may be provided to repre 
sent numerical values. These areas on the card are spaced similarly to the sensing fingers pro 
vided in the machine and adapted for coopera 
tion with the printing and control devices. The 
printing and control devices are, in the course 
of operation of the machine positioned below 
the sensing fingers 50, Fig. 6, so that if a card 
should be perforated at one or more areas the 
Sensing finger or fingers registering therewith will 
make electrical contact through the perforation 
or perforations with the metallic frame 74 of 
the printing and control device which frames 
are electrically grounded when the devices are 
asSociated with the sensing fingers. 
The sensing fingers 50 to which reference has 

been made are shown particularly in Figs. 1, 2, 
3, 4, 5, and 6. These fingers are encased within 
a box. 5, Figs. 4 and 6, mounted at the free ends 
of levers 52 and 52'. The levers 52 and 52' are 
pivotally supported upon a pin 53 and are pe-ty: 

76 

riodically rocked about such pin by a cam 5 
mounted on a shaft 55. The cam 54 acts oralia; 
roller 56 at the end of an extension of the lever 
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52 and this arm 52 thus receives movement to 
lower the sensing fingers 50 into Sensing posi 
tion, this lowering movement being effected 
against the action of a spring 57 that constantly 
urges the lever 52 in a clockwise direction, as 
viewed in Fig. 4, this spring retracting the Sens 
ing fingers, under control of can 54 at the end 
of the sensing operation. The cam 54 is driven 
from the motor 272, Fig. 14, in timed relation 
with other operative parts of the machine. 

Plates 58 of insulating material form the up 
per and lower sides of the box 5 and each has 
rows of apertures 59 which are arranged in axially 
aligned pairs for receiving the sensing fingers 
50, as shown in Fig. 6. The fingers 50 are ar 
ranged in six rows (see Fig. 1) which rows are 
respectively for the units, tens, hundreds, thou 
sands, ten thousands and hundred thousands or 
ders of the multiplicand of a multiplying opera 
tion to be described. There are nine fingers in 
each row for the significant digits 1 to 9. Here 
inafter the first of the fingers in the units roW 
or order will be referred to as the number '1' 
finger of the units Order, the Second finger in 
the row as the number '2' finger of the units 
order and so on. Likewise in the other orders, 
such as the hundred thousands order, the finger 
opposite the numeral 1 appearing beside the box 
5 in Fig. 1 will be referred to as the number 
"1" finger in the hundred thousands order, while 
the fingers opposite the numerals 8 and 9, for 
example, will be referred to, respectively, as the 
number '8' and number '9' fingers of the hun 
dred thousands Order. r 
In Figs. 5 and 6, the sensing fingers 50 are 

shown connected individually with conductors 
which lead to other parts of the apparatus 
through cables 6 to 66, which cables are respec 
tively for conductors connected to the fingers in 
the units, tens, hundreds, and so on Orders. Ca 
ble 6 f, for example, contains nine conductors 
which are individually connected with the nine 
sensing fingers in the units order, while cable 
62 contains nine conductors which are similarly 
connected with the fingers in the tens order, and 
SO O. 

The box 5. also contains four additional sens 
ing fingers, 51A, 5B, 5 C and 5 ID, which are 
used for purposes other than sensing digital rep 
resentations in the record card. It Will be un 
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50 derstood that a greater or less number of such . 
special sensing fingers might be provided, and 
also that these fingers might be put to a variety 
of uses, this latter being dependent upon the na 
ture of the work to which the calculating de 
vices of the machines are put, 
Conductors respectively lead from the four 

special or control sensing fingers into a cable 6 
shown in Figs. 5 and 6. Thus conductor 505A, 
Figs. 6 and 1d, leads from the finger 5A, con 
ductor 69 leads from finger 5B, conductor 509 
leads from finger 5C, while conductor 502T 
leads from finger 5D. All of the fingers 50 and 
the special fingers are constantly urged down 
wardly by springs 79 which bear between the 
upper plate 58 of the box 5 and a collar 80 upon 
each of said fingers. 

Energization of the sensing fingers 50 is under 
control of a synchronizer drum 86 that is shown 
in Figs, 1 and 1d and which is driven from the 
shaft 87, Fig. 2, through the gears 88 and 89, 
said shaft 87 being constantly driven by the 
motor 272 when the machine is in operation. 
The synchronizer drum 86 is adapted to cooperate 
with pairs of contacts or brushes 90, Fig. 1, in 

55 

60 

65 

70 

2.332,304? 
such a way that circuit through these brushes is 
closed by contact strips provided on the periph 
ery of the drum, as is explained more fully here 
inafter. Certain of the brushes 90 when bridged 
by their associated contact strips on the drum BC, 
at intervals during rotation of the drum, close 
circuit to the sensing fingers 50. Thus, under 
control of the synchronizer drum, the sensing 
fingers 50 are energized only during a predeter 
mined time in a cycle of operation of the na 
chine, and since other operations of the machine 
are also under control of certain of the brushes 
90 and contact strips on the drum, it will be 
seen that the time at which the sensing fingers 
are electrified is properly tied in with other oper 
ations in a cycle of operation of the machine. 
the exact timing of the electrification of these 
fingers, and the timing of the entire machine 
is hereinafter described with reference to the 
timing chart shown in Figs. 40 to 51. 

In the present instance the perforations pro 
vided in the control card 7 are representative 
of the number of shares of stock Owned by the 
stockholders of a corporation, and as the ma 
chine is set up in the present instance, when this 
number is ascertained by cooperation of the 
sensing fingers With the perforations in the con 
trol card on the printing and control device asso 
ciated with the fingers, it is representative of 
a multiplicand. In the operation of the ma 
chine the number of shares of stock Owned by a 
stockholder (or the multiplicand) is to be multi 
plied by the dividend rate (or multiplier). This 
dividend rate or multiplier is adapted to be set 
up in an apparatus which is in circuit with cer 
tain of the brushes 90, and which apparatus will 
now be described. 

Multiplier selecting apparatus 
The mechanical construction of the multiplier 

selecting apparatus will now be described. It is 
to be understood, in this connection, that in the 
description of the electrical circuits which are 
embodied in this apparatus, and which circuits 
will be described hereinafter, it will be shown that 
conductors lead from the multiplicand, which is 
to say, the sensing fingers 50, to the multiplier 
selecting apparatus, and from this apparatus to 
the product accumulating apparatus. 

It will be sufficient for the present, however, to 
explain. that the orders of the multiplicand are 
successively potentialized, first the units order, 
then the tens order, and so, on, under control of 
Synchronizing means, comprising the synchro 
nizer drum 86 and the associated contacts or 
brushes 90. 
In addition to the foregoing it may be stated 

generally that the multiplier selecting apparatus 
includes units which are arranged in rows and 
each of such rows pertains to a significant digit 
so that when a significant digit in an order of 
the multiplicand is potentialized during the suc 
cessive potentialization of the Orders of the mull 
tiplicand, the Set-up of the units in the row on 
the multiplier selecting apparatus that pertains 
to the same digit will be potentialized. The ar 
rangement of such units in rows and the manner 
in which they are set up, as well as the purpose 
for which they are set up, will now be explained. 
The manually settable portion of the multiplier 

apparatus is shown in Figs. 7 to 12, inclusive, and 
is mounted within a casing 9. Six shafts 92 to 
9 are slidably and rotatably journaled in suit 
able bearings provided in the end walls of this 
casing. KnobS 98 to 03 are respectively fast to 
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the left ends, as viewed in Fig. 7, of the shafts 
92 to 97, and these knobs include dials 04 to 
f09, as shown in elevation in Fig. 8 and in sec 
tion in Fig. 10. The knobs and shafts are SO 
arranged that they are limited to a single rota 
tion and to this end stop pins as are pro- . 
vided on the casing 9 in association with each 
dial, and each dial has a lug as Othereon that 
engages the stop pin at each end of the potential 
rotative movement of the shafts. 
As is shown in Fig. 8, the knobs are graduated 

and numerical values are ascribed to the gradua 
tions whereby numbered dials or scales are pro- . 
vided. The scale or numerals on the dial 04 
reads from '0' to '11' While the Scale on dial 
05 reads from '0' to "19,' and the scales on 
the remaining dials read from "O' to '9.’ The 
reason for this is that since the present machine 
utilizes the pounds, shillings, pence monetary sys 
tem in the multiplier, the multiplier must be ar 
ranged to accommodate the units of this sys 
tem. Thus the dia 04 and its associated shaft 
92 are for setting up pence in the multiplier or 
dividend rate and since there are twelve pence 
in a shilling, the Scale on this dial provides for 
setting this shaft so as to represent any number 
of pence less than twelve. The dial 05 and its 
asSociated shaft 93 are for setting up shillings in 
the multiplier and since there are twenty shillings 
in a pound, the scale on this dial provides for 
setting up any number of shillings less than 
twenty, The remaining dials 96 to 09 and their 
associated shafts 94 to 97 are for setting up 
pounds in the units, tens, hundreds and thou 
sands orders, respectively, from right to left in 
Fig. 8, and since there can be but nine pounds 
set up in any one order, the scales on these dials 
read from '0' to '9.’ This arrangement will 
accommodate a maximum multiplier of nine thou 
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Sandi nine hundred ninety-nine pounds, nineteen 40 
shillings and eleven pence. 
When it is desired to set up a multiplier in the 

multiplier apparatus, a knob as 98, FigS. 7 and 
10, is grasped which pertains to the order of the 
multiplier to be set up, the knob 98 being grasped 
for pence, the knob 99 for shillings, the knob 00 
for units pounds, and so forth. Such a knob is 
preSSed inwardly whereupon it may be rotated, 
and it is rotated until the graduation for the 
digit in the scale thereon corresponding to the 
digit in the unit or order of the multiplier to be 
Set up registers with the associated index mark 
provided on the casing 9 and thereupon the 
knob is axially returned to its' initial position 
which results in this order of the multiplier 
apparatus being set to the proper value in the 
Order of the multiplier to which it pertains. 
The shafts as 92 are adapted to be held in any 

position in which they are set and to this end a 
boss 30', Figs. 10 and 11, is provided about the 
bearing in the front Wall of the casing in which 
the shaft is journaled. A plurality of pockets as 
32 are provided in uniformly spaced relation in 
the in Wardly disposed face of the boss 30'. The 
number of such pockets in any particular boss cor 
responds to the number of graduations on the 
dial mounted on the associated shaft, and these 
pockets are spaced correspondingly to the grad 
uations. A pin as 3 is fast in each shaft in 
such a position that it will be disposed in the 
pocket as 32 for the “0” position of the shaft 
when the '0' graduation on the associated dial 
registers with the index mark on the casing 9. 
Thus when this pin is moved out of this pocket, 
upon axial movement of the shaft on which it is 
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mounted, and the dial is rotated to bring a par 
ticular numeral thereon into alignment with the 
index mark associated with the dial, which in 
dex mark is disposed at the '0' position, the pin 
as 3 will be aligned with the pocket as 32 posi 
tioned correspondingly with the numeral asso 
ciated with the index mark, 

In order to retain the shafts as 92 in their nor 
mal positions, as shown in Fig. 10, a spring as 
30 extends between the front, wall of the casing 
3 and the inner end of a pocket provided in the 
knob, and this spring holds the pin as 3 in the 
pocket as 32 with which said pin is aligned until 
manual pressure is applied on the knob and the 
shaft is forced to the right, as viewed in Fig. 10. 
According to the present invention, where pre 

Computed products are selected under control of 
the multiplicand pursuant to the setting of the 
multiplier, each part of the multiplier selecting 
apparatus pertaining to an order of the multi 
plier is equipped with as many settable devices 
as there can be significant digits represented in 
any order of the multiplicand, which is to say, 
each shaft as 92 includes nine settable devices 
each of which devices in the present instance com 
prises a pair of bevel gears. Thus on the shaft 
92 there are nine bevel gears f2 to 20, Fig. 7, 
which are fast to the shaft in Spaced apart rela 
tion, and these gears are respectively adapted to 
mesh with cooperating bevel gears 2 to 29 that 
are mounted on vertically extending spindles, 
which will be explained more fully presently. 
When the knob 98 and shaft 92 are moved to the 
right, as viewed in Fig. 10, the bevel gears 2 to 
20 each respectively mesh with their cooperat 
ing gears 2 to 29, but when the pin 3 is 
seated in a pocket 32 under the influence of the 
spring 30, the bevel gears 2 to 20 are all de 
meshed from their respective cooperating gears 
2 to 29. ?* 
Each of the bevel gear sets in the vertical row 

thereof at the left-hand end of Fig. 7 pertain to 
a digit '1' in the multiplicand while those in 
the second row from the left pertain to a digit "2' 
in the multiplicand and so on, whereby those in 
the vertical row at the right-hand end of Fig. 7 
pertain to a digit '9' in the multiplicand. For 
Convenience these vertical rows of gears have 
been designated X, X2, X3 and so on to X9. The 
cooperation between these respective bevel gear 
sets and their associated parts and the digits in 
the multiplicand is more fully explained in con 
nection with the wiring diagram to which ref 
erence. Will be made presently, the present de 
scription pertaining Solely to the mechanical ar 
rangement of this portion of the apparatus. 
Each of the gears as 2, Figs. 9 and 10, is 

non-rotatively mounted on a squared section as 
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133 on a vertical Spindle as !34, Which is jour 
naled in a bearing as 35 in the bottom wall of 
the casing 9. Hence when the gears as 2 are 
respectively meshed with the gears as 2 and 
the shaft as 92 is rotated, the spindles as 34 are 
rotated in an amount corresponding to the 
amount of rotation of the gear as 2. 
A gear as 39 is mounted on each spindle as 34 

above the bearing as 35, a cam 40 also being 
mounted on the spindle and being interposed be 
tween the top of the bearing and the gear. Re 
ferring first to the shaft 92 for the pence group of 
multiplier selecting devices, four bushings as 45 
extend through both the gear 39 and the cam 
40 at ninety degree intervals to insulatingly sup 
portpins 44. These pins 44 serve tosecure con 
tacts as 42 and 43 to the bushings 145, the con 
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other words, when the shaft 92 is moved one scale 
division the gear 129 and its associated parts 
are moved in an amount which corresponds to 
nine scale divisions, which is to say, in other 
words, that a contact 43 associated with the 
gear 29 is moved into association with a contact 
48 representative of nine pence. This same rela 

tionship follows through when the shaft 92 is 
moyed in the amount of two scale divisions. On 
the dial 04. Furthermore, the various gear sets 
associated with the shafts 93 to 9 Operate simi 
larly 3 the shaft 92 so that if, for example, the 
shaaft, 97 is moved the amount of one scale divi 
sion from "0" to 'i' the gear set thereon in the 
row X9 will move a contact 43 associated with 
the vertical shaft on which a gear of this gear 
set is mounted into engagement with a contact 
46 representative of the digit '9' in the thou 
sands order of pounds. 

It has been stated hereinbefore that the func 
tional relationship, that is, the contact-position 
ing or multiplier set-up relationship between the 
gear f2 and the gear 2, for example, is one 
to one although, of course, as may be seen by 
reference to Fig. 7, this is not the mathematical 
relationship between these gears. This relation 
ship is obtained by providing, for example, in 
the pence group of thic ultiplier selecting appa 
ratus first, four contacts as 43 in association 
with each gear as 2 and spacing these contacts 
at ninety degree intervals and, second, by def 
nitely positioning and spacing the contacts 46 
and, third, by so arranging the ratio between 
the gears as 2 and 2 that when the gear 2 
rotates with the shaft 92 the contacts 43 will 
successively in an arithmetical progression en 
gage the contacts 46. To illustrate, one of the 
contacts 43 and one of the contacts f46 are so 
positioned and the ratio between the gears 2 
and 2 is such that when the shaft 92 is moved 
in the amount of one Scale division on the dial 
04 one of the contacts 43 engages the contact 
46 representing the one penny and when the 
shaft 92 is rotated in the amount of two scale 
divisions another of the contacts 43 will engage 
a contact f6 representative of two pence. 
In the pence group of the multiplier selecting 

apparatus four contacts as 43 are 11tilized as 
stated but in the shillings group only two con 
tacts as 43 are utilized but here again the posi 
tioning of the contacts f43 and the contacts f46 
and the ratio between the gears is such that, 
depending upon the amount of movement im 
parted to the shaft 93, one or the other of one 
of the contacts 43 associated with each vertical 
Spindle will engage the proper one of the contacts 
46, which is to say, a contact representative 

of the necessary numerical value as determined 
by the amount of movement imparted to the 
shaft 93 and the positioning of the gearset con 
trolling the particular contact 43 along the 
length of this shaft. 
In the various orders of the pounds group of 

the multiplier selecting apparatus, four contacts 
as f43 are associated with each gear set and again 
the positioning and spacing of the contacts 46 
and the gear ratio is such that, depending upon 
the amount of shaft movement and the position 
ing of the particular gear set along the shaft, a 
contact 43 will engage the proper contact 46 
for the numerical value to be represented. 
AS was explained above, there will be instances 

in which one of the shafts as 92 will be rotated 
in Such an amount that certain of the gear sets 
thereon will be so advanced that it will be neces 
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sary to effect a transfer over into the next higher 
group or Order of the multiplier selecting appa 
ratus as where the shaft 92 is rotated in the 
amount of three scale divisions which causes the 
contacts as 48 associated with the gear 24 to 
tend to assume a position representative of twelve 
pence which is the equivalent of one shilling and 

this instance instead of setting up twelve pence 
a transfer is made over into the shillings unit 
in a manner which will now be explained. 
Such transfer-overs are effected through the 

can plates as 40. Referring now to Fig. 12 it 
is shown that four cam points 4 are provided 
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on the cam plate 40 mounted on the vertical 
spindle designated in this view as A, which is the 
Spindle on which the gear 22 in the pence group 
of the multiplier selecting apparatus is mounted. 
The cam points f4 are adapted for cooperation 
with the star wheel 54 provided on the hub of 
the gear 56 that is rotatably mounted on the 
pin 55 journaled in a bearing provided in the 
lower wall 36 of the casing 9. These can points 
are so positioned on the periphery of the cam 
plate that whenever a contact 43 sweeps and 
moves beyond all eleven of the contacts f46 asso 

more than eleven pence are to be set up in the 
pence group or, in other words, one shilling is 
to be transferred over, a can point 4f cooperates 
with the star wheel 54 to impart rotative move 
ment to the gear 156. This gear 156 meshes with 
a gear f37 formed on the sleeve 58 which is 
journaled on the pin 58' and, when a cam point 
f4 engages the star wheel 54 and rotates the 
gear 56, the gear f 57 likewise rotates as does the 
gear 59 also formed on the sleeve 58. This gear 
59 is shaped similarly to the gear 59 shown near 
the upper left-hand corner of Fig. 12 and as there, 
illustrated the gear includes but two teeth 60 
which are normally disengaged from the gear 39 
with which they are adapted to cooperate. When, 
however, the gear 57 is rotated as just described, 
the gear 59 is rotated one hundred eighty de 
grees during which movement one of the teeth 
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60 thereon moves into mesh with the gear 39 
and rotates this gear and its associated cam plate 
40. The particular gear 59 that is rotated when 
the cam plate 40 associated with the gear 22 
is rotated meshes with the gear 39 provided on 
the vertical spindle in the shillings group of the 
multiplier selecting apparatus in the row X2, in 
which row the aforesaid cam plate 40, that is 
mounted on the spindle A along with gear 22 is 
located, and the rotatio imparted to the gear 
59 so rotates this gear 39 that the cam plate 
40 and its associated contacts as 43 are moved, 
and one of the two contacts 43 on this camplate 
moves into position above the contact 46 repre 
sentative of one shilling. . . 
The cam plates 49 in the pence group and the 

can plates in all orders of the pounds group of 
the multiplier selecting apparatus carry four 
contacts as 43 while the camplates in the shill 
ings group carry but two contacts as f43. Since 
the can points as 4 are to be effective when a 
contact as 43 sweeps over and passes beyond the 
sets of contacts 46 with which it cooperates, it 
is necessary to provide as many cam points f4 
On each can plate as there are contacts 43 
thereon to insure that each time a contact 43 sweeps over and passes beyond its associated con 
tacts f46 a transfer over into the next higher 
order will be effected, such transfer-overs in all 
instances being effected in the same manner as 
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that in which the specific transfer-over described above was effected. 

All gears as 59 are always out of mesh with 
gears 39 with which they cooperate except dur 
ing a transfer-over operation. Hence any one 
of the shafts 92 to 97 may be pushed inwardly 
against the action of the spring 30 when it is 
desired to set up a multiplier, and rotation of this 
shaft will set up the multiplier including what 
ever transfer-Overs there may be incident to the 
particular set-up. However, no more than One 
of the shafts 92 to 97 should be moved at One 
time for so to do might cause certain of the gears 
59 to so mesh with the gears 39 with which 

they cooperate that proper setting up of the 
multiplier might be prevented even if jamming 
were avoided due to such inadvertent operation. 
Suitable means may be provided to prevent si 
multaneous operation of more than one of the 
shafts 92 to 9 at one time if so desired but for 
the sake of simplicity the illustration and de 
scription of such means are not here presented 
since such means in no way modify the calculat 
ing and printing operations the present machine 
is adapted to perform. 

In the typical computation described herein 
the multiplier, or dividend rate is one pound, 
three shillings and two pence and the manner in 
which this particular dividend rate is set up in 
the multiplier selecting apparatus will now be 
described. 
When the multiplier of one pound, three shill 

ings and two pence is to be set up any one of the 
shafts 92, 93 or 94 which will be entailed in set 
ting up this multiplier will be first operated but 
herein setting up pence will first be described. 
To this end the shaft 92 is pushed inwardly 
against the action of the spring 30 and it is 
rotated until the graduation associated with the 
numeral '2' registers with the associated index 
mark whereupon the spring 30 is permitted to 
return this shaft to its normal position. In this 
operation a contact f43 associated with the gear 
2 in the pence group engages a contact 46 

representative of two pence, a contact 43 asso 
ciated with the gear 22 engages a contact 
representative of four pence, while in so far as 
the gear if 23 is concerned a contact 46 repre 
sentative of six pence is engaged, and a contact 
46 representative of eight pence is engaged in 

so far as the gear 24 is concerned, while a coll 
tact 46 representative of ten pence is engaged 
in so far as the gear 25 is concerned. However, 
no contact 43 associated with the gear 26 in 
the pence group will be in engagement with a 
contact 46 since this gear f 26 is set to represent 
twelve pence which is equivalent to one shilling. 
This means that a contact 43 associated with the gear 26 will sweep over and pass beyond the 
contacts f46 associated therewith and a can 
point 4 will in this movement engage and ro 
tate a star wheel 54 which in turn will rotate 
a gear 56, a gear 57 and a gear 59, and this 
gear 59 will rotate its associated gear 39. The 
associated gear. 39 in this instance is the gear 
39 which is arranged in the shillings group in 

the row X6 of the rultiplier selecting apparatus 
and this gear 39 will be rotated sufficiently to 
cause a contact 43 thereon to engage a contact 
46 associated there with which is representative 

of one shilling. 
A transfer-over identical with this will be 

effected from the unit of which the gear 2 is 
a part so that the device in the row XT in the shillings group will be set to one shilling and a 
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contact f associated with the gear. 2 in the 
pence group will at this time engage a contact 
representative of two pence. Similar transfer 
overs are made in the rows X8 and X9 and addi 
tionally a contact 43 associated with the gear 
28 in the pence group engages contact 46 rep 

resentative of four pence while a contact 43 
associated with the gear f29 in the pence group 
engages a contact 46 representative of six 
pence. It will be appreciated in those instances 
where there is a transfer-over, due to a contact 
43 sweeping over and passing beyond the co 
operating contacts 46, that it is the succeeding 
contact 43 which cooperates with the contacts 
46 when pence are to be indicated in addition 

to the transfer-over. 
Attention is also directed to the fact that when 

a shaft as 92 is rotated as just described, the 
gears such as 20 and 29 which are shown at 
the right-hand end of Fig. 7, cause the vertical 
spindle of the corresponding unit to rotate more 
rapidly than the gears such as f2 and 2, 
which are shown at the left-hand end of Fig. 7, 
cause the vertical spindle, of this unit to rotate. 
It will therefore be appreciated that the actual 
order in point of time in which the aforesaid 
transfer-overs were effected was first in the row 
X9, then in the row X8, then in the row X, and 
lastly in the row X6, and this will always be true 
irrespective of which shaft is moved, which is 
to say, that the transfer-overs will be progres 
sively effected from right to left as viewed in Fig. 7. 
After effecting set-up in the pence unit, as just 

described, the set-up is effected in the shillings 
unit and this is done by pushing the shaft 93 
inwardly and rotating it sufficiently to bring the 
graduation associated with the numeral "3" on 
the dial 05 into register with the associated 
index mark. In so doing a contact 46 in the 
unit in the row X representative of three shil 
lings is selected, a contact 46 in the unit in the 
row X2 representative of six shillings is selected, 
a contact 46 in the unit in the row X3 repre 

5 Sentative of nine shillings is selected, a contact 
46 in the unit in the row X4 representative of . 

twelve shillings is selected, and a contact in the 
unit in the row X5 representative of fifteen shil 
lings is Selected. ... " 
In setting up the pence one shilling was en 

tered in the units in the shillings group in the 
rows X6, X, X8 and X9. Hence, in this opera 
tion where the shillings group of the multiplier 
Selecting apparatus is being set up for three shil 
lings, the unit in the row X6 will be so arranged 
that a contact 43 therein will engage a contact 
46 representative of nineteen shillings which is 
the sum of the One shilling already set up in this 
unit (X6) and the eighteen shillings that would 
be set up therein by reason of the rotation of 
the shaft 93 through three scale divisions from 
'0' to “3.' Nineteen is the largest number of 
shillings that may be set up in the shillings group 
of the multiplier selecting apparatus. Hence, in 
so far as the unit in the row X is concerned, a 
transfer-Over from the shillings group to the 
units order of pounds group is effected and as a 
result a contact 43 in the unit in the row XT 
in the units Order of pounds group will be set to 
engage a contact 46 representative of one pound. 
Were it not for the fact that the unit in the row 
X7 in the shillings group already had a contact 
43 therein engaged with a contact 46 repre 

sentative of one shilling, the present rotation of 
the shaft 93 would select this one shilling con 
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tact 46, but inasmuch as the contact 43 was 
already in this position the present rotation of 
the shaft 93 caused it to be advanced to a con 
tact 48 representative of two shillings. Thus, 
in so far as the row XT is concerned, the set-up 
is twenty-one shillings plus one shilling or one 
pound, two shillings. 
Similar transfer-overs and additive settings in 

the shillings unit are effected in the rows X8 and 
X9 in the present rotation of the shaft 93 with 
the result that in the row X8 a contact 46 in 
the unit in the units order of pounds group rep 
resentative of . One pound is selected as well as 
a contact 46 representative of five shillings in 
the shillings group. In so far as the row X9 is 
concerned, contacts representative of eight shil 
lings and One pound are selected. 
After the shillings have been so set up the 

shaft 94 is pushed inwardly and rotated one scale 
division which, in so far as this shaft is coin 
cerned, causes a contact f 6 representative of 
One pound to be selected in the row X, while 
in the row X2 a contact f46 representative of 
two pounds is selected, in the row X3 a contact 
46 representative of three pounds is selected, 
in the row X4 a contact 46 representative of 
four pounds is selected, in the row X5 a contact 
46 representative of five pounds is selected, and 

in the row X6 a contact 46 representative of 
six pounds is selected. In the rows X7, X8 and 
X9, So far as this shaft is concerned, contacts 
representative of One pound are already engaged 
so that in this rotation of the shaft 94 an addi 
tive Operation takes place in the rows XT and 
X8 so that contacts 46 in these rows respec 
tively representative of eight pounds and nine 
pounds are selected. Such additive operation 
also takes place in the row X9, but since one 
pound is already set up therein and nine pounds 
more are to be added therein a transfer over 
into the tens order of pounds group of the multi 
plier selecting apparatus is entailed and hence a 
contact 46 representative of one pound in the 
tens order of the pounds group of the multiplier 
selecting apparatus is selected, but insofar as the 
unit in the units order of the pounds group is 
concerned no contact f 43 engages a contact 46 
since a zero is to be represented in this unit and 
lack of engagement of a contact 43 With an 
associated contact 46 is indicative of zero in all 
units. It has been explained how the multiplier Se 
lecting apparatus is set up first in the pence unit, 
then in the shillings unit and then in the units 
order of the pounds unit, and the specific con 
tacts 46 selected in the set-up of One pound, 
three shillings and two pence have been de 
scribed. It is to be understood that precisely the 
same contacts f46 would have been selected 
eventually had the set-up first been made in the 
units order of pounds group, then in the shil 
lings group, and lastly in the pence group. Fur 
thermore, the same result would have been at 
tained had any other order of selecting this mul 
tiplier or dividend rate been followed. 
Even though the shafts 92 to 97 are pushed 

inwardly and rotated to cause the various units 
comprising the bevel gear sets associated there 
with to be turned and even though the operation. 
of one of such shafts may bring about transfer 
overs in the units associated with higher of the 
shafts, the definite relationship between the nu 
merical values ascribed to the graduations on the 
dials as f04 and the setting of the contacts 43 
in the various units with respect to contacts f46 
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is always maintained and this is assured first of 
all because a pin as fs on any one of the shafts 
cannot be unseated from the pocket 32 in which 
it is disposed unless and until the bevel gear sets 
as 2 and 2? are meshed. Furthermore, this 
is assured because the units of which gears as 
2 are a part are held in any position into which 
they are moved either by operation of a shaft as 
92 or in a transfer-over operation by dual spring 
detents 249, Fig. 12. The dual spring detents 
are mounted on the insulating blocks 37 and one 
arm of each of these dual spring detents coop 
erates with one of the gears 56 and another arm 
thereof cooperates with the teeth of the adjacent 
gear 89. Such dual spring detents cooperate 
With all of the gears 56 and 39 and therefore as 
stated effectively hold the units of which these positions into which they 
are Oyed 
When it is desired to set up a different mul 

tiplier in the multiplier selecting apparatus, all 
that need be done is to rotate proper of the 
shafts 92 to 97 in the manner just described and 
this may be done by first returning all the shafts 
to zero or by moving the shafts from whatever 
position they may occupy into the position they 
are to occupy for the new multiplier. It should 
also be noted that when it is desired to return all 
of the shafts to their zero position, all that need 
be done is to rotate the shafts so that they will 
return to Zero. When the shafts are rotated in a 
reverse direction to be returned to zero the above 
described transfer operations are effected in a 
reverse direction, which is to say, the cam points 
lf engage the star wheels 54 and rotate these 
star wheels just as they did in effecting the 
transfer-overs but in this instance of course the 
star wheels are rotated in a direction opposite to 
that in which they were rotated when the trans 
fer-overs were effected and the gears associated 
with the star wheels likewise rotate in a direc 
tion opposite to that in which they rotated when 
the transfer-overs were effected. 

Electrical circuits of multiplier apparatus 
It has been explained that conductors lead into 

the multiplier selecting apparatus from the sens 
ing fingers 50, which ascertain the multiplicand, 
and that conductors lead out of the selecting ?? 
paratus to the product accumulator. The con 
ductors leading out of the apparatus will now be 
described. Thus eleven conductors associated 
With the word "Pence,” Fig. 1a, are arranged to 
extend parallel to the shaft 92 of the pence group 
Within the casing 9. These eleven conductors 
to which reference has just been made are not 
shown in Figs, 7 to 12, inclusive, but by referring 
to Fig. 12 it will be seen that a group of conduc 
tors to which the reference characters 0, 20, 30 
and on to 90 are applied are shown. These nine 
conductors correspond to the eleven conductors 
associated with pence but the particular con 
ductors shown pertain to tens pounds. By re 
ferring to Fig. 12, it will be Seen that clips 53 
respectively connect the pins or contacts 46 to 
the aforesaid nine conductors and resort is had 
to this Same arrangement to connect the con 
tacts 46 pertaining to pence to the eleven perce 
Conductors. 
The eleven "Pence' conductors are respective 

ly representative of the number of pence for 
which the pence group of the multiplier selecting 
apparatus may be set. The contacts 46 are re. 
Spectively connected to these Conductors, which 
is to say, the contact 46 pertaining to one penny 



in the unit in the row X of the pence group is 
connected to that one conductor of the eleven 
conductors which is representative of one penny 
as is every other contact 46 in the pence group 
representative of one penny in the rows X2 to 
X9, inclusive. Likewise the contacts 46 repre 
sentative of two pence, three pence and so on 
are respectively connected to the conductors rep 
resentative of two pence, three pence and so on. 
The eleven conductors to which reference has 
just been made are referred to hereinafter as the pence conductors. 
Nineteen conductors are arranged in juxtapo 

sition to the shaft 93 of the shillings group and 
these conductors are respectively representative 
of the number of shillings which units associated 
with the shaft 93 may be set to represent. The 
various contacts 46 of the units of the shillings 
group in the rows X to X9, inclusive, and repre 
sentative of one shilling, are connected to the 
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into the cables 6 to 69, Fig. 1a, are passed out 
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conductor representative of one shilling, and the . 
other contacts f46 representative of other num 
bers of shillings are respectively connected to the 
conductors respectively representative of other 
numbers of shillings. The conductors to which 
reference has just been made are shown in Fig. 
1a in association with the Word "Shillings' and 
are hereinafter referred to as the shilling con ductors. 
A set of nine conductors is associated with each 

of the shafts 94 to 97 of the various orders of 
pounds groups and the conductors of these sets 
are referred to hereinafter as units order pounds 
conductors, tens order pounds conductors, and 
so forth. The contacts f46 that may be selected 
by operation of the shafts 94 to 97 are also re 
Spectively connected to a conductor representa 
tive of the same number of pounds as the par 
ticular contact 46 just as were the contacts 
46 in the pence and shillings groups. 
The eleven pence conductors, associated with 

of these cables and are respectively connected to 
normally open contacts of relays 77 to BU, 
Figs, la, 7 and 12, said relays respectively being 
associated with the rows Xf to X9. The effect 
of this arrangement is that circuit will not be 
closed to the contact plates as 38 unless a relay 
as TT is energized, and this arrangement, as will 
be explained presently, prevents a feed-back. 
The relays as are also mounted within the 
casing 9, as shown in Figs. 7 and 12. The man 
ner in which circuit is selectively closed to the 
relays 7 to 85 is explained in connection with 
the description of operation under control of the 
Synchronizer drum 86 and which appears here 
inafter. ? 

The synchronizer drum 86 is fragmentally ill 
lustrated in the developed view, Fig. 1, and by re 
ferring thereto it will be seen that groups of 
bridging contacts for respectively controlling the 
closing of circuit from the units, tens, hundreds 
and so forth Orders of the multiplicand are 
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the shaft 92 are passed into a cable 47, Fig. 1a, 
and the nineteen shilling conductors associated 
with shaft 93 are passed into a cable 48 while 
the, Set Of nine conductors respectively associated 
with the shafts 94 to 97 are respectively passed 
into cables 49 to 52. 

It has been explained that each of the contacts 
43 has associated therewith a contact 42, and 

that the contacts f42 and f43 are electrically con 
nected to each other. Each contact 42 rides 
under and engages a contact plate as 38, Figs. 
10 and 12, at the time its associated contact 43 
is in direct association with the contacts f46 with 
which it is to cooperate so that when a contact 
f43 is engaged with and selects a contact 46, 
circuit is potentially closed from the contact plate 
38 to the selected contact 46. 
Now referring to the conductors leading into 

the multiplier selecting apparatus from the mul 
tiplicand, which is to say, the sensing fingers 50, 
sets of six conductors to to 75, Fig. 1a, are re 
Spectively passed into cables 6 to 69 each of 
which cables respectively extends parallel to one 
of the rows X. to X9 within the casing 9 f. Each 
conductor 70 in each set for each row X to X9 
is passed out of the cable into which it is passed 
and is connected to the contact plate f38 in the 
pence group in the row to which the set of con 
ductors pertains, and each conductor 7 in each 
Set is connected to the contact plate f38 in the 
shillings group in the particular row and so on 
So that each conductor 75 is connected to the 
contact plate 38 for the thousands order of 
pounds. The sets of conductors 70 to 75 passed 
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mounted on the periphery of this drum in stepped 
relation in such a way that as the drum rotates, 
the bridging contacts associated with the word 
"Units' in Fig. 1 first come into operation, then 
those aSSociated with the word “Tens' come into 
operation and so on until, lastly, those bridging 
contacts associated with the words "Hundred 
thousands” come into operation. 
Each set of bridging contacts on the periphery 

of the drum 86 consists of a contact for each of 
the significant digits in an order of the multi 
plicand and a control contact as 250, and these 
contacts are adapted to close circuit between 
pairs of brushes or contacts 90 disposed along 
and Spaced from the pariphery of the drum 86, 
said brushes or contacts being disposed in a single 
horizontal plane. Thus since the groups of con 
tacts are arranged in stepped relation on the pe 
riphery of the drum an id as the drum rotates 
toward the brushes or pairs of contacts, the 
bridging contacts first for the units, then for the 
tens and so on successively come into association 
with the pairs of contacts, and in this way the 
multiplication or product selection in the device 
is caused to proceed through the various orders 
of the multiplicand in a step by step manner be 
ginning, first with units and progressing on up 
Wardly through tens, hundreds and so forth. 

Referring now to the bridging contacts asso 
ciated with the word “Units' in Fig. 1 and par 
ticularly to the bridging contact for the digit “1,” 
this contact is adapted to close circuit between 
a pair of brushes or contacts 90, from the right 
hand one of which brushes, Fig. 1, a conductor 
is leads to the sensing finger 50 in the sensing 
head for the digit "1" in the units order of the 
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multiplicand while a conductor f 94 leads through 
cable 203 from the left hand contact or brush 
of the pair to the relay 77, Fig. 1d. The bridging 
contact for the digit '2' associated with the word 
"Units' in Fig. 1 is adapted to close circuit be 
tween brushes 90 which are respectively con 
nected to conductors, the right hand one of which 
conductors 2s leads to the sensing finger 50 for 
the digit "2' in the units order, and the left hand 
of which conductors f 95 leads to the relay 78, 
Fig. la, through cable 203. This same arrange 
ment is provided in association with each pair of 
the bridging contacts pertaining to the units 
order of the multiplicand, which is to Say, a COn 
ductor leads from the right hand one of the 
brushes associated with a bridging contact in 
the "Units' group on the drum to a sensing finger 
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of the same digital value in the units order of 
the multiplicand and a conductor leads from the 
left hand of the brushes to the proper one of the 
relays 9 to 85, which relays are set to repre 
sent digits, which is to say, in effect, the relay 
fT represents a digit "1,' the relay f is a digit 
"2' and so on to the relay 85, which represents 
a digit '9.' The conductors 94 to 202 from the 
brushes 90 are not shown individually in Fig. 1 
but are passed into a cable 203, Fig. 1, and are 
fanned out of this cable 203 in Fig. 1d to be re 
spectively connected to the relays 77 to 85. 
The foregoing detailed description of the 

bridging contacts associated with the word 
"Units' and their cooperating brushes 90 ap 
plies to the bridging contacts associated with the 
words "Tens,' 'Hundreds' and so forth but, of 
course, the conductors which lead from the 
brushes to sensing fingers respectively lead to 
Sensing fingers in the tens, hundreds or other 
orders of the multiplicand. However, the right 
hand one of the brushes of a pair of brushes, to 
cooperate with a bridging contact representative 
of the digit “1,” whether it be units, tens or hun 
dreds, is connected to the conductor 94. Fur 
ther the left hand conductor of each pair of 
brushes to cooperate With a bridging contact rep 
resentative of the daii, '2' Whether it be in the 
units, tens or hundreds orders, is connected to 
the conductor 95. This same arrangement fol 
lows through the various orders and digital values 
So that each left hand brush adapted for coop 
eration. With a contact for the digit '3' is con 
nected to a conductor 96, for the digit '4' to 
conductor 97, for the digit "5' to a conductor 
98, and so on to those for the digit "9' which 
are connected to a conductor 202. 
To further explain, as shown in Fig. 1, the left 

hand brush of the pair of brushes to cooperate 
with the bridging contact for the digit '1' in 
tens Order is connected to the conductor 94 by 
a tap 204 and similarly the left hand brush of 
the pair of brushes to cooperate with the bridg 
ing contact for the digit '2' of the tens order is 
connected to the conductor 95 by a tap 25, and 
this arrangement progresses on through for the 
various digits in the various Orders. 
The conductors 70 to 5 are shown in Fig. 

la Connected to arrows 43 which are schematic 
representations of the contacts 33, 3ig. 10. In 
reality, of course, these Conductors are coinected 
to plates 38, as has been previously explained, 
and contacts 482, 643 and 46 complete the con 
nection to the notational conductors with which 
the heads of said arrows are aSSociated, but it is 
believed this description will be facilitated if these 
conductors are shown as connected to the arrows 
in the Wiring diagram. 
These arrows, as shown in Fig. 1a, terminate in 

positions representative of the manner in which 
the multiplier selecting apparatus is set up, which 
has been previously described. Thus the arrow 
43 in the pence unit and in the X row indi 
cates the setting of two pence by having the 
point of the arrow touching the number '2' 
pence conductor which leads into the cable 4. 
As previously explained, the contact 43 pertain 
ing to the pence group and in the X2 row makes 
contact in the described setting of the apparatus 
with the number '4' contact 46, and accord 
ingly the arrow in the pence unit and in the X2 
row is shown with its point contacting the nun 
ber '4' pence conductor. Similarly the arrows 
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pertaining to the pence unit, as shown Schemati 
cally in Fig. 1a and in the rows X3, X4 and so 75 

13 
on to X, are shown with their points engrging 
the conductor that is connected to the contart 
4 selected by the present set-up of the multi 
plier Selecting apparatus. The other of the ar 
rows 43, shown in Fig. la, likewise have their 
points disposed on conductors connected to the 
contacts 46 that are selected in the present set 
up of the multiplier selecting apparatus, which 
set-up is for one pound, three shillings, two pence, 
and which set-up has been fully explained here 
tofore. Thus Fig. 1 schen?aticaly illustrates, 
by the use of the arrows 43, the present set-up 
of the multiplier selecting apparatus. 
The cabies 6 to S, Figs. . and 6, are respec 

tively aSSC3iated with the sensing fingers 50 in 
the units, tens, hundreds and so forth orders, 
and each contains nine conductors which are re 
spectively connected to the sensing fingers 50 rep 
resentative of the digits '1' to '9' in the par 
ticular order with which the cable is associated. 
The cables 6 to 66 are diagrammatically illus 
trated in Fig. 1 and, as will be seen by reference 
to this view, these cables, which is to say, the con 
ductors therein, respectively connect the sensing 
fingers 50 with the proper of the right hand 
brushes of the pairs of brushes associated with 
? bridging contacts on the synchronizer drum 
C. 
The nine conductors in cable 8 for the units 

order are numbered is to 9s, while in cables 62 
to 66 the conductors are designated by numbers 
As to 90s, OCs to 900s, 1000s to 900s, O,OQGs to 
90,000s, and 100,000s to 900,000s, respectively. 
The is conductor is connected with the sensing 
finger number '1' of the units order of the sens 
ing fingers 50, whereas the 9s conductor is con 
nected with the number '9' sensing finger of the 
units order. The conductors between As and 9s 
are arranged so the number '2' sensing finger 
is connected with the number 2s conductor, the 
number '3' finger with the 3s conductor, and so 
On. AS is plainly shown in Fig. 1, the ends of 
conductors is to 9s opposite to those ends cone 
nected with the Sensing fingers, as just explained, 
terminate in brushes 90 which are adapted to 
be engaged by contact strips '1' to '9' in the 
units Order upon the synchronizer drum 86. 
Conductors 0s to 90s are connected with the 

sensing fingers in the tens order in the same 
manner as are the conductors is to 9s connected 
With the sensing fingers in the units order; that 
is, the is conductor is connected to the number 
'1' sensing contact of the tens row, whereas the 
conductor 20s is connected to the number '2' 
sensing finger, and so forth. The opposite ends 
of the conductors (0s to 90s terminate in brushes 
for coacting with the conductor strips to 9, 
in the tens order on the drum 86. Likewise, in 
the hundreds, thousands, ten thousands and hun 
dred thousands orders, the sensing fingers 50 are 
connected by one end of the conductors 00s to 
900s, 1,000s to 9,000s, fo,000s to 90,000s, and 
f00,000s to 900,000s, while the opposite ends of 
these conductors terminate in brushes 90 which 
are adapted to be engaged by contact strips on 
the drum 86, respectively, in the hundreds, thou 
Sands, ten thousands and hundred thousands 
Orders. - 
The control contact strips on the drum 86 asso 

ciated with the group of contacts thereon per 
taining to the various orders are designated 250 
to 255. Contact strips 250 to 254 are substan 
tially co-extensive with the contact strips num 
bered f to 3 in the group with which they are 
respectively associated on the synchronizer drum, 
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Contact strip 255, however, is considerably 
longer and reaches from a point in alignment 
with the leading edge of strip 250, to a point 
beyond the trailing edges of the strips to 9, 
in the hundred thousands order, it being observed 
that the drum 86 rotates in the direction of the 
arrow B shown in Fig. 1. 
Denominational shift section of multiplier 

apparatus 
O Conductor 84, Fig. 1, leading from battery, is 

connected by branch conductors numbered 25 
to 262, with the brushes 90 that are positioned 
for engagement by the contact strips 250 to 255. 
Paired with the conductors 257 to 26 are con 
ductors 263 to 267, which lead from brushes 
adapted to be contacted by the strips 25 to 24, 
into a cable 268. A conductor 269 is paired with 
the conductor 262, and leads from a brush posi 
tioned to be engaged by the conductor strip 255. 
Cable 268 passes from Fig. 1 and reappears in 
Figs. 1a, 1b, and 1c, the conductors in the cable 
leading therefrom in Figs. 1b and 1c, where they 
are connected to certain relays to be described 
presently. Conductor 269 passes from Fig. 1 
through Figs. 1a, 1b, 1c and ld, to Fig. 1e, where 
it is permanently connected with a solenoid 20 
for controlling a clutch indicated generally at 
27. The clutch 27 has a driven part connected 
to the shaft of the motor 2T2. The purpose of 
clutch 27 will be described presently. 

Figs. 1b and 1c jointly show the circuits to 
which reference is now to be made and should be 
referred to together. Attention is directed to re lays 273 to 277 which comprise multiple contact 
double-throw switches respectively designated 
“Unity,' ??x10,"* “X00.” “X,000' and “xi 0,000.” 
For convenience of reference, relays 273 to 27 
have been further indicated as the units relay, 
tens relay, hundreds relay, thousands relay and 
ten thousands relay. Normally, the relays 23 
to 277 are deenergized, thus allowing the Springs 
278 to 282 to respectively throw the switches 
“Unity,' 'Xi O' and so forth to their leftmost 
position. The "Unity' switch has five groups of 
movable contacts which respectively pertain to 
pence, shillings, units pounds, tens pounds and 
hundreds pounds. Conductors passed into the 
cables 47 to 5 in the multiplier selecting ap 
paratus, Fig. 1a, lead out of these cables in Fig. 
1b and are respectively connected to the movable 
contacts of the switch "Unity.' Hence the mov 
able contacts of the groups of contacts on the 
“Unity' switch are respectively connected to the 
pence, shillings, and so forth, conductors of the multiplier selecting apparatus. 
During the time the units relay 273 is deen 

ergized and the "Unity' switch is in its leftmost 
position, its movable contacts in the various 
groups pertaining to pence, shillings, and so forth, 
are connected with fixed contacts to which Sev 
eral sets of diagonally shown conductors are con 
nected, these diagonal conductors leading to mov 
able contacts on the Switch XO. Should, how 
ever, the relay 273 be energized, the switch 
"Unity' will be thrown to the right, whereby its 
contacts will be connected with fixed contacts to 
which there are connected conductors passed into 
certain cables leading to the product accumulat 
ing apparatus. Thus the fixed contacts to be 
engaged by the movable contacts in the Switch 
“Unity' pertaining to the pence will be connected 
individually with conductors passed into a cable 
283. The similar fixed contacts in the shillings 
group pertaining to one to nine shillings are con 
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nected with conductors passed into a cable 28, 
while the contacts of this group pertaining to 
eleven to nineteen shillings are connected through 
switch contacts fla to 9a, contacts if to Of, 
and conductors b to b with switch contact 
'10' of the shillings group and through such 
contact to a conductor 285. Switch contacts for 
eleven to nineteen shillings are also connected 
through switch contacts a to 9a with contacts 
flf to 9f, conductors c to ?c, and thence 
through contacts for one to nine shillings with 
the conductors passed into cable 284. 
Conductors b to 9b have circuit controlling 

devices d to 9d therein, such devices being 
shown in Flg. 18 and being explained in detal 
presently. Conductors fic to fic likewise have 
similar circuit controlling devices fle to le 
therein. The devices d to d and fle to he 
permit current to flow therethrough only from 
left to right, that is, from the switch contacts 
for eleven to nineteen shillings to switch contacts 
for One to nine shillings, but prevent the flow 
of such current in the reverse direction. 
The nature of the circuit controlling devices, 

such as d, may be determined by referring to 
Fig. 18. As there shown there are conductors 
286 and 287 from which current is to flow to 
conductor 288. However, current is not to flow 
between conductors 206 and 26 or from conduc 
tor 288 to either of the conductors 28 or 28; 
for example, when current is to flow from con 
ductor 287 to conductor 288, the devices prevent 
flow of current to conductor 286. Thus the cir 
cuit controlling devices shown in Fig. 18 prevent 
feed-backs. - 

Conductor 286 leads to one end of the winding 
of relay 289. The other end of the winding is 
connected to ground through battery 290. Thus 
when conductor 286, is grounded, while conductor 
287 is not grounded, the relay 289 is energized 
and its armature 29 is attracted whereupon con 
tacts 292 are closed which establishes circuit 
between conductors 286 and 288. Since, how 
ever, contacts 293 of relay 294 are open at this 
time, there is no connection between conductors 
287 and 288 and feed-back to conductor 287 is 
prevented. If ground should be applied to con 
ductor 287 while conductor 286 remains un 
grounded, relay 294 will be energized from con 
ductor 287 to battery at 295, thereby causing the 
armature 296 to close the contacts 293, thus 
establishing a direct connection between conduc 
tors 287 and 288 but at this time relay 289 will 
be deemergized and contacts 292 will be open and 
therefore there will not be a feed-back to con 
ductor 286. 
The present use of the circuit controlling de 

vices d to 9d and fe to 9e, Fig. 16, will now 
be explained. When the "Unity' switch is in its 
right-hand position during energization of relay 
23, contacts a to 9a are electrically connected 
with contacts if to 9f, thereby connecting con 
tacts for eleven to nineteen shillings with con 
ductors fib to f 9b and fic to 9c. The devices, 
as lld to 9d therefore function to connect con 
ductors b to f9b with the number '10' switch 
contact. Likewise the conductors c to 9c are 
connected to the contacts for one to nine shillings 
through circuit controlling devices as 9e. 

If, for example, the switch contact for eleven 
shillings should be energized by the energization 
of the conductor for eleven shillings, circuit 
Would be established through contacts a and 
lf, and conductors band fic, to the contacts 
for ten and one shillings. This would close a 
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four pence. Consequently, the left-hand fixed 
'4' pence contact of the "Unity" switch is con 
nected by a diagonal jumper with the '3' shil 
lings movable contact of the X0 Switch and also 
with the '4' pence movable contact of the X0 
switch. Thus in each instance where a product 
selection under control of the switch XO neces 
sitates an expression in more than one unit of the pounds, shillings, pence monetary system as, 
for example, shillings and pence or pounds and 
shillings, the fixed left-hand contact in the 
“Unity' switch is connected to the two movable 
contacts in the switch XO which will express 
the product that is to be selected just as the left 
hand fixed '4' pence contact in the "Unity' 
switch was connected to the three shillings and 
four pence movable contacts in the switch Xf 0. 
In those conductors extending from fixed con 

tacts in the left-hand position of the "Unity' 
switch to common movable contacts of the XO 
switch, there are circuit controlling devices or, 
as they may be called, circuit interrupters, these 
being similar to those indicated at d and fle, 
for example, and which have been explained 
above in detail with reference to Fig. 18. These 
circuit interrupters serve the same purpose as 
the circuit interrupters d, fle, and so forth, 
which is to say, they prevent a feed-back through 
a conductor that is not to be energized when 
another conductor connected to the same mov 
able contact is energized. 
An example of the foregoing may be ascer 

tained by referring particularly to the contact 
for two pence of the switch XO. It will be noted 
that this contact is connected to two fixed con 
tacts in the left-hand position of the "Unity' 
switch, namely, the contacts connected with the 
five pence and the eleven pence conductors lead 
ing from the multiplier selecting apparatus. 
Thus, for example, if the conductor pertaining 
to five pence is grounded, ground will be applied 
on the movable contact for two pence in the 
switch X 0 and, but for the circuit interrupter 
in the conductor which leads from this contact 
to the fixed left-hand contact to which the con 
ductor for eleven pence is connected, the con 
ductor for eleven pence would be erroneously 
grounded. This Same arrangement is followed 
out in all instances, which is to say, there is a 
circuit interrupter in each conductor through 
which a feed-back might occur. 
The manner of connecting the contacts to ob 

tain product selection as connection is made 
from one switch to the next has been explained 
only with respect, to the “Unity" switch and the 
XO switch. It will be understood, however, that 
the manner in which the contacts of one switch 
are connected to the contacts of the next higher 
switch depends upon the products resulting from 
a multiplication of the numerical values of the 
contacts of the lower switch by ten, and the con 
nections between the contacts of the lower switch 
lead to the contacts of the higher Switch which represent such products. 

Product a cunnulating apparatus 
Cables 283, 284, 297, 298 and 299 and conductor 

285 extend from Fig. 1b through Figs, lc and 1d. 
to Fig. le where said conductor and the con 
ductors in said cables are connected with a 
product accumulating apparatus now to be de 
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scribed. The product accumulating apparatus 
comprises a product translator device which in 
cludes a stator 30 and a rotor 3, shown 
schematically in Fig., le, and the mechanical 75 
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structure of these parts is shown in Figs, 13, 14 
and 15. The stator 30, as shown at the left 
hand end of Fig. 14, is segmental in cross-section, 
thus conforming to the cylindrical surface of the 
rotor 3. The rotor is driven from the motor 
272 through a gear 3, an idler gear 34 and a 
gear 35 which is connected to the rotor shaft 
36. Gear is freely rotatable upon the motor 
shaft 3 but is adapted to be connected to said 
shaft by means of a clutch indicated generally 
at 2, Fig. 13. Normally the clutch 27 is held 
disengaged against the urge of a spring 3 f by 
means of a bell crank 20. One leg 32 of the 
bell crank lever 320 is acted upon by a spring 
322 whereby the other leg 323 of said lever is held 
in engagement with the axially reciprocal ele 
ment of the clutch 27 to force such element out 
of clutch engagement so that the motor shaft 37 
normally rotates without effecting rotation of the 
gear 3. The leg 28 of the bell crank lever is 
drawn downwardly, Fig. 13, upon energization of 
the solenoid 20, thereby permitting the spring 
3 f to engage the clutch 27 and thus set the 
gear 33 and the parts driven thereby in Oper 
ation. 
The stator 30 and the rotor 3 which are a 

part of the product" accumulator are mounted 
within a frame indicated generally at 324, Fig. 
13. Said frame comprises two opposite side 
frame members 325 and 326 which are joined 
together at their ends by spacing bars 32 
and 328. 
Referring now to Figs. 14 and le and partic 

ularly to the elongated stator 30 it will be seen 
that a plurality of transverse conductor strips 
CS are provided on the inner surface of said 
stator. The conductor strips are indicated as 
pertaining to pence, units shillings, ten shillings. 
unit pounds, tens pounds, hundreds pounds, 
thousands pounds, ten thousands pounds and 
hundred thousands pounds by having these words 
applied to the cables leading to the contact strips. 
The pence strips are numbered '1' to "11" and 
are adapted to be connected electrically through 
the eleven conductors within the cable 283 to 
the pence contacts in the various switches, 
“Unity,” Xi O and so forth. Alongside of each 
of the pence strips CS '1' to "11' there are 
one or more short contact strips which are se 
lectively positioned in longitudinal rows indicated 
at the right hand end of the stator, Fig. 18, by 
the numerals “1,” “3,’ “5,” '1' and '5.’ These 
short contact strips are the transfer means of 
the transfer apparatus of which the stator 30 
and the rotor 3 f are a part and each of the 
short contact strips has the effect of transfer 
ring a numerical value of a magnitude equal to 
the numerals as “1,” “3,’ “5,” '1' and '5' asso 
ciated with the row in which the short contact 
strip is positioned. The conductor strips CS and 
the short contact strips cooperating therewith 
are mounted in insulating material so that nor 
mally no electric current can pass between them. 
The shillings group of contact strips CS are 

numbered '1' to '9' and have alongside of them 
short contact strips also arranged in the longi 
tudinal OWS 1. 3." 5' f1 and f5. The 
contact strips CS '1' to '9' of the shillings are 
individually connected to the conductors leading 
from cable 284 through which they are adapted 
to be connected with the switch contacts “1” 
to '9' in the switches shown in Figs, 1b and 1c. 
The '10' shillings strip CS is permanently con 
nected to the conductor 285 which itself or 
through branches leads to the "10' shillings con 
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tacts of the switches shown in Figs. 1b and 1c. 
In similar fashion the contact strips CS in the 
units pounds order, numbered “1” to "9" are 
adapted to be connected by means of the con 
ductors in cable 297 with contacts in the afore 
said switches and the contact strips CS in the 
orders of the tens pounds, hundreds pounds, and 
so on hundred thousands pounds are adapted to 
be connected individually through the conductors 
carried in cables 298, 299, 329, 330 and 33 with 
corresponding contacts in said switches. 

Irrespective of the switch such as the "Unity' 
switch, the XFO switch or the X0,000 switch, 
Figs, 1b and ic, with which there are associated 
one or more contacts which fall within the Or 
ders of pence, units shillings, ten shillings, units 
pounds and so forth, the 'contact strips CS will 
be electrically connected respectively thereto by 
a conductor leading to the conductor of COrre 
sponding number and Order within the main ca 
bles 283, 284, 297, 298, 299, 329, 330 and 33. 
For example cable 283 sheaths eleven pence con 
ductors leading from the "Unity' switch. The 
number “2,º “4º º6,º “8º and “10º of these con 
ductors are joined by the pence conductors “2,' 
??4,?? “6,?? “8? and “10?? leading from the X 0 
switch through the cable 300. This same system 
is followed in so far as other conductors and 
switch contacts are concerned, as can be deter 
mined by an inspection of Figs. 1b and 1c. Fur 
thermore, the nine conductors within the cable 
329 are connected respectively with conductors 
within adjoining cables 333,334, 335 and 336, Figs. 
1b and 1c, whose conductors terminate in the 
thousands pounds orders of the 200 switch, 
Xi 000 switch, X 0,000 switch" and the terminals 
in the One hundred thousands pounds order of 
the X00,000 row of terminals, a switch not being 
provided or necessary in this row. . 

Before describing the function of the contact 

17 
344 causes the plate 345 and the shaft 340 to 
rotate counter-clockwise as viewed in Fig. 16. 
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strips CS of pence, units shillings, and so on upon 
the stator 30 and the manner in which these 
contacts cooperate with the wiping contacts 337 
upon the rotor 3 ff, a description will be given 
of the remainder of the product accumulator 
supported in the frame 324, Fig. 15. The side 
members 325 and 326 of the frame 324 have up 
wardly extending standards 338 and 339 in which 
bearings for a shaft 340 are provided. Shaft 
340 is movable axially within these bearings as 
well as rotatively. Said shaft is normally held 
toward one limit of its axial movement by means 
of a spring 84, Fig. 13, which bears between a 
Washer engaging the standard 339 and a washer 
engaging a collar 342 fixed to the shaft. Rota 
tion of the shaft 34C is effected by a ratchet 
wheel 343 freely rotatable upon the right-hand 
end of the shaft, as viewed in Fig. 15, and a co 
operable pawl 344 on a plate 345 fixed to the 
shaft by a pin 346. One Section of the ratchet 
wheel 343 has gear teeth 347 of considerable ex 
tent axially and which mesh with the teeth of 
a segmental gear 348 pivoted upon a pin 349 in 
cident to movement of the core .359a, Fig. 13, 
of a solenoid 35 b. A link 35 la is provided be 
tween the core 3500 and the lower end of the 
segmental gear 348. 
When the solenoid is deemergized, a spring 352 

about the core 350a holds the core to the left, 
Fig. 13, but when the solenoid is energized, in 
a manner as explained hereinafter, the core 350d. 
is attracted and moved to the right, Fig. 13, com 
pressing the spring 352A and rotating the ratchet 
wheel 343 through the segmental gear 348. Dur 
ing such rotation of this ratchet wheel the pawl 

When the solenoid 35 lb deenergizes the segmen 
tal gear 348 is rotated by the spring 852 and 
the ratchet wheel 343 ratchets the pawl 344 and 
the shaft 340 is not rotated. The gear tooth 
section of the ratchet wheel 343 is such that 
the shaft 340 makes a single revolution upon 
energization of the solenoid 35 lb. 
Such rotation of the shaft 340 occurs in ef 

fecting a zero setting operation of the accumu 
lating apparatus. During this zero setting oper 
ation a plurality of notationally significant rotors 
350, Fig. 15, to be described in detail shortly and 
which are freely rotatable relatively to and upon 
the shaft 340 are rotated and left standing at 
their '0' positions. Operative connection be 
tween the shaft 340 and said rotors 350 during 
the zero setting operation is effected by shifting 
the shaft 340 to the left, as viewed in Fig. 15, 
to carry pins 352 thereon into transverse align 
ment with pins 35 respectively mated therewith 
upon Said rotors. This axial movement of the 
shaft 340 occurs prior to its rotation by the ener 
gization of the Solenoid 35B and is accomplished 
by energizing a solenoid 460 which is held upon 
the machine frame by a bracket 46 f. An axially 
movable core 462 is drawn to the left When the 
Solenoid 460 is energized, thereby pivoting a bell 
crank lever 463 with which it is operably con 
nected. In this manner the longer leg of the bell 
crank lever 463 is pressed against the end of 
the shaft 340 for shifting said shaft endwise while 
compressing a spring 84, Fig. 13, which is dis 
posed between a bearing standard 339 and a col 
lar 342 fixed to said shaft. After the pins 352 
are thus projected into transverse alignment with 
the pins 35 by energization of the solenoid 460, 
the solenoid 35B will be energized to impart a 
single complete revolution to the shaft 340, 
whereby the rotors standing at 'O' will be ro 
tated backwardly through three hundred sixty 
degrees. Those rotors however which may be 
standing at Some intermediate position as '3' or 
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'8' will be rotated backwardly to the '0' posi 
tion. There is a rotor 350 for each of pence, “1' 
to '9' or units shillings, ten shillings, and so on 
to hundred thousands pounds. In Fig. 15, the 
rotor 350 farthést to the left is for pence, the 
next to the right for “1” to '9' or units shillings, 
and so on until the rotor 350 at the right end 
of the shaft 340 is for the hundred thousands 

Normally the shaft 340 is in 
the axial position that will remove the pins 352 
from the path traversed by the pins 35 during 
rotation of the rotors 350. 
Each rotor 350 includes a cylinder 354 of in 

Sulating material which carries a rotor bar 35s, 
Fig. 16, that extends axially of the rotor. Spaced 
a short distance from one end of each of the 
rotor bars 355, with the exception of the rotor 
bar pertaining to the hundred thousands pounds 
order, is a short rotor bar 355a, - 
A bar 358 extends transversely of the frame 

324 between arms 356 and 357, Figs, 14 and 15, 
and Supports a series of stators 359 which en 
close the rotors 350. Each stator 359 has a 
plurality of contacts R, Figs. 16 and 1e, distrib 
uted about its inner periphery in such a manner 
that they will be individually engaged by the 
rotor bars 355 of the rotors 350. The cross-sec 
tional view, Fig. 16, is taken through the stator 
pertaining to the ten thousands pounds order. 
The contacts R upon the stator in this order, as in the other pounds orders, represent digits 
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which is to say, one cpmplete rotation, the num 
ber of teeth thereon is varied and the number of 
teeth upon each of these mutilated gears corre 
sponds to the amount of movement the gear is to 
impart to the rotor, so the mutilated gear 38 has 
a sufficient number of teeth that it will move the 
rotor five Spaces, the mutilated gear 379 has a 
sufficient number of teeth to move the rotor 
three spaces and the mutilated gear 380 has a 
sufficient number of teeth to move the rotor one 
space. Thus when the gear 378, for example, is 
rotated in the forward direction, upon energiza 
tion of the Solenoid 398-5, it will rotate the ring 
gear 36 with which it meshes sufficiently to 
rotate the rotor gear 353 with which the gear 367 
is in mesh an amount Sufficient to move con 
nected rotor 35 so that the rotor bar 355 thereon 
will move from '0' into engagement with the '5' 
contact R on the stator 359 associated with this 
particular rotor, or in other Words, five Spaces. 
While the ring gear 36 is being rotated by one 

of the mutilated gears, rotation of the front and 
back plates 3G and 3 in the reverse direction 
about the shaft 368 or 369 is prevented by a re 
taining pawl 424 which coacts with ratchet teeth 
425 extending about the edge of the back plate 
37. It will be understood from an examination 
of Fig. 14 that a solenoid 426 is associated with 
each of the pawls 424 for cooperating with the 
teeth 425 on the back plates 3 and has an axially 
movable iron core 327 connected therewith to 
effect disengagement thereof from the ratchet 
teeth 425 incident to energization of the solenoid. 
Said pawls and solenoids are carried upon Small 
brackets 42B which are distributed along frame 
cross pieces as 427C; see Fig. 14a. This arrange 
ment has been provided as a means of condition 
ing the apparatus so that the rotors 350 may be 
turned to 'O' without the disengaging of the 
rotor gears 353 from their respective ring gears 
367. Ball detent devices, indicated generally at 
428, Figs. 13 and 14, coact with the Spaces between 
the external teeth of the ring gear 36 to prevent 
overthrow of the ring gears when actuated by the 
mutilated gears and further to insure the gears 
stopping at centered positions. 
Means have been provided for effecting a car 

ry-over from each of the rotor-stator devices 
(with the exception of that pertaining to the 
highest order) into the device of the next higher 
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to a segmental gear 434 which meshes with a 
pinion 432 rotatably mounted on the shaft 433. 
A single tooth gear 430 is also mounted on this 
Shaft and carries a pawl 43 that meshes with 
the teeth of the pinion 432 and when the gear 
432 is rotated upon movement of the segmental 
gear 434 when the solenoid is energized, the pawl 
43 drives the gear 430 through a complete revo 
lution in the course of which the tooth thereon 
meshes with the teeth 425 on the back plate 37 
to cause it to be rotated in an amount sufficient 
to So rotate the associated ring gear 367 that the 
rotor associated therewith is advanced one space. 
When the gear 3C is at rest it is engaged by a 
retaining pawl 436 and after making a complete 
revolution as above described it remains in en 
gagement with this pawl while the spring 435 
attracts the Segmental gear 434 upon deemergiza 
tion of the Solenoid 3. 

Circuit to a solenoid 837 when a carry-over 
is to be made is established as follows: Battery 
is found in conductor 269', Fig. 1e, to which each 
of the contacts as 364 is connected so that when 
a rotor bar 355A bridges the contacts 363 and 
364 battery is applied to one end of the winding 
of the Solenoid 637 through a conductor as 45, 
Figs, le and 14, the other end of which winding 
is grounded at 452. Such energization of the 
Solenoid 43 is momentary because the rotor bar 
as 355A will quickly move out of association with 
the contacts 363 and 364 but by the time this 
occurs the contact strip 445 on the segmental 
gear 434 operated upon energization of the sole 
noid engages the contact 447 connected to bat 
tery 449 through conductor 448 and, through 
conductor 455, contact 453 and contact 454, bat 
tery is Supplied to the winding of the solenoid 
43, the contacts 453 and 454 being engaged upon 
energization of relay 454A concurrently with the 
energization of solenoid 437. The circuit through . 
Strip 445 and contact 447 is a holding circuit for 
the Solenoid 437 and relay 454A so that when 

order when the lower device rotates far enough 
to register its capacity. For example, the unit 
shown in Fig. 16 is so constructed that it will be 
capable of causing a carry-over into the hundred 
thousands pounds order when the rotor bar 355 
in this unit passes from the '9' contact to the 
“0” position. The carry-over is effected by ap 
paratus now to be described and energized 
through an electric circuit which is closed When 
the rotor bar 355A bridges the contacts 363 and 
364 as said rotor bar passes from "9" to "0." 
The relative position of contacts 363 and 364 
may be seen by referring to Fig. le. , 
Carry-over from one order to the next higher 

order is effected when the solenoid 437 associated 
with the next higher order is energized. Such 
energization is effected when a rotor bar as 355A 
bridges the contacts as 363 and 364 in the Order 
from which a carry is to be made, circuit inci 
dent to such bridging of these contacts being 
traced presently. 
When such a solenoid 437, Fig. 14, is energized, 

the core 438 thereof is forced to the right as 
viewed in Fig. 14, and through the brass portion 
439 thereof and the link 440 imparts movement 
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the strip 445 passes beyond contact 447, this 
Solenoid and relay release whereupon the spring 
435 returns the segmental gear 434 to its initial 
position. In this return the pawl 43 ratchets 
Over, the teeth of gear 432 and retaining pawl 
436 prevents movement of gear 430. 
When the rotors 350 have been advanced to 

position the rotor bars 355 thereon in selected 
positions representing numerical values, by the 
action of solenoids as 396-f, and this set-up of 
the rotors has been utilized to effect operations 
of the machine described in detail hereinafter, 
the rotors are returned to zero by energizing the 
Solenoids 35B and 460 as hereinabove described 
So that a succeeding product may be accumu 
lated therein. 
The apparatus shown in Figs. 13 to 17 is sche 

matically shown in Fig. 1e along with the elec 
trical connections of such parts. Various con 
ductors which supply current to the parts shown 
in Fig. le for effecting the operative functions 
of these parts will first be described. 
The conductors for supplying battery to the 

stator conductor rings 36 are contained within a 
cabie 466 and are numbered from 467, beginning 
With the pence, to 475 in the hundred thousands 
pound order. Cable 466 extends from Fig. 1e 
into Fig. 1d where the conductors 467 to 475 
energe and terminate in brushes 90 for coaction 
witi contacts upon the synchronizer drum 86. 
The line a '-a' upon the end section of the drum 
as Shown in Fig. 1d corresponds to the line 
a'-a' upon that section of the drum shown in 



Fig.1. That is, the synchronizer drum 86 com 
prises the two sections that are shown in Figs. 
1 and 1d and which are assembled along the 
line d'-a'. 

In alignment with the brushes to which the 
conductors 467 to 475 are connected in Fig. 1d. 
are drum contacts 50 R to 50Z also designated 
pence, units, shillings, and So on to hundred 
thousands pounds. When during the rotation 
of the drum 86 the contact strips 50 R to 50Z, 
are passed successively into engagement with the 
brushes to which the conductors 457 to 475 are 
respectively connected, said brushes aire con 
nected by said contacts with brushes paired 
therewith that are connected by Suitable con 
ductors with the conductor 34 which leads from 
battery as indicated in Fig. i. In this manner 
the conductors 467 to 475 are adapted to be suc 
cessively connected with the battery to place a 
potential upon the stator conductor rings 36 of 
the several stators 359, Fig. e. 
A conductor 269, Fig. 1, which receives battery 

from the conductor strip 255, Fig. 1, provides bat 
tery through conductor 269, Fig. 1e, to the carry 
over contacts 364 upon the various stators 359 and 
in addition conductor 269 supplies battery to the 
clutch solenoid 27. Conductor 464 hereinabove 
mentioned in connection with Solenoid 460 leads 
into a cable 479, Fig. lie, and is carried through 
the cable into Fig. .1d where the conductor reap 
pears connected to a brush 9 adapted to be en 
gaged by the reset conductor strip 480 on the 
drum 86. Conductor 464, Fig. 1e, is connected to 
a conductor 48 which leads to the solenoids 426 
which are for actuating the back-stop pawls 424 
described hereinabove with reference to Fig. 14. 
A cc inductor 482 leads from the Solenoid 35B and 
into cable 479 and reappears in Fig. 1d where it 
terminates in a brush 90 which is adapted to be 
engged by a conductor strip 483 on the drum 86. 
At this point an explanation Will be given of 

the functions of the long contact strips CS, Such 
as the contact strips '1' to “11' in the pence 
gro1p upon stator 30 and particular reference is 
mace to Fig. i.e. As has been hereinabove ex 
plained, the long contact strips CS operate in con 
junt:tion Witiz Several Short contact StripS air 
ranged alongside thereof in the longitudinal rows 
designated “1,” “3,” “5,” “1” and “5” at the right 
in Fig. le. In each of the groups as pence, '1' to 
'9' or units shillings, ten shillings, and so on, the 
Sholt contact Strips in the number '1' longitudi 
nal roW are connected to a common conductor as 
350 the contacts in the number '3' row to a 
concuctor as 350B, the first number “5” row to 
a conductor as 350C, in the Second number 'i' 
row to a conductor 350D and in the second num 
ber '5' row to a conductor 350E. he conductors 
3502( and 350D common to the short contact 
strips of both number '1' longitudinal rows are 
connected to the solenoid 396- of the pence unit 
whereas the conductor 350B common to the short 
contact strips in the number '3' longitudinal 
row is connected to the Solenoid 396-3, while the 
conductors 350C and 350E common to the short 
contact strips in both '5' longitudinal rows are 
both connected to the Solenoid 396-5. Likewise 
in the units shillings, ten shillings, units pounds 
groups and so on, on the stator 30 the conductors 
common to the short contact strips in the number 
'1' rows, the number '3' row and the number '5' 
rows are connected respectively with the solenoids 
396-, 396-3 and 396-5 in the corresponding 
units, respectively for these orders. 
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When the rotor 3 is in operation the rotor 

bars 337 thereon are adapted to ride over contact 
strips CS on the stator in such a way as to bridge 
and close circuit between the contact strips CS 

5 and the short contact strips associated therewith. 
Such bridging of the long and short Contact strips 
actuates the solenoids as 396-f. The contact 
strips CS are selectively grounded in the opera 
tion of the machine and, as Will be brought out 
presently, the source of this ground is the sensing 
fingers 50 which pass through perforations on 
the card on the printing and control device un 
der control of which a calculation is being per 
formed. 
Thus, if ground is' applied to the number '1' 

long contact Strip CS in the pence group and the 
rotor 3 is rotated it will pass into such a posi 
tion that. One of the bars 33 thereon will close 
circuit betwen this long contact strip and the 

20 short contact strip adjacent thereto in the number 
'1' row and thereby ground is applied to the con 
ductor 350X common to all of the short contact 
strips in the number '1' row and through this 
conductor to the solenoid 396-f which thereupon 

25 energizes. Energization of the Solenoid 396 
causes rotation of the ring gear 367 associated 
therewith such a distance as will set the rotor bar 
355 of the rotor 350 in the pence group opposite 
the number '1' contact strip on the stator 359. 

30 If instead of the number “l' long contact strip 
being grounded, the number '2' long contact 
strip had been grounded, the Solenoid 393-f 
would have been energized while one of the short 
bars 337 upon the rotor 3ff bridged the number 

35 '2' long contact strip and the number '1' short 
contact strip adjacent thereto in the first of the 
number '1' rows, but as the rotor 3 continues 
rotation it will eventually bridge the number '2' 
long contact Strip and the contact strip adjacent 

40 thereto in the second of the number '1' rows 
thereby energizing the solenoid 396- a second 
time, and thereby cause the rotor bar 355 to be 
moved another Step into registry with the num 
ber '2' stator contact strip in the pence group. 
Assume now that the number “11º long con 

tact strip in the pence of the stator 3 f O should 
be grounded while the rotor 3 f makes a rotation 
to wipe the contact Strip "11’ and the short con 
tact strips adjacent thereto, with one of the short 
rotor bars 337, the rotor bar 33 will first bridge 
the space between the long contact strip and the 
first of the number '1' short, contact strips to 
cause the rotor bar 355 to be moved to a position 
in registry with the number '1' contact strip of 
its stator 359, providing the rotor 350 had been 
previously standing at "0.' During continued ro 
tation of the rotor 3, the bar 337 will subse 
(quently bridge the space between the long contact 
strip and the short contact strip in the first num 
ber “5” row thereby causing energization of the 
Solenoid 396-5 and the advancement of rotor 
bar 355 to the number '6' contact upon stator 
359, and during the remainder of the rotative 
movement of rotor 3 í í the bar 331 will eventu 
ally bridge the Space between long contact strip 
'11’ and the short contact strip within the sec 
ond number '5' row thereby again energizing the 
Solenoid 396-5 and cause the rotor bar 355 to 
be advanced to the number “11” contact strip 
upon stator 359. 
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Selection of a pre-computed product 
A description will now be given of the opera 

75 tion of that part of the machine which has thus 
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far been described, and the understanding of 
this operation will be aided by reference to the 
timing chart shown in Figs. 40 to 51. Along the 
left-hand edge of this chart, in Figs. 40, 44 and 
48, the names of various machine paris enter 
ing actively into the machine operation are listed, 
and the times at which these parts are active 
in the operation of the machine are indicated 
by heavy horizontal lines to the right and in 
respective horizontal alignment with the said 
names. The length of these heavy horizontal 
lines is proportional to the length of time the 
respective parts are active. For example, a, hori 
Zontal line as that set opposite the names Clutch 
2-Accumulator rotor 3 in Figs. 40 and 41, and 
marked with the explanatory notations, 1st rev., 
2nd rev., and so forth to 8th rev., indicates the 
time when the clutch 27 is closed and during 
which time the transfer mechanism rotor 3 is 
rotating. This line shows that the rotor 3 
makes eight revolutions, the rotation beginning 
at the instant indicated by the left end of the 
line and ending at the instance indicated by the 
right end of said line. Likewise, the horizontal 
chart-line set oppositely to the names Relay 278 
“Unity' multiplier switch, indicates at its left 
end the instant the relay 23 energizes and at 
its right end the instant the relay 273 deemergizes. 
During such energization of the relay 28, the 
"Unity' multiplier switch is closed. 
This timing chart also shows all Of the COn 

tacts or contact strips upon the synchronizer 
drum 86, these contact strips being distributed 
from left to right in the Order they pass be 
neath the brushes 90, Figs. 1 and id, during 
rotation of said drum. Each of these contact 
strips is identified by the reference character 
applied in Figs. 1 and 1d. The bars, in their 
relation to the first machine Operation are 
shown in full lines, while the relation of these 
bars, in point of time, to the second machine 
operation which starts before the first Operation 
is completed, are shown in dotted outline. The 
horizontal lines representing times of operation 
of the active machine parts all relate to the first 
machine operation, and hence have their posi 
tion determined by the bars shown in full line. 
Operating cycles of the machine Occur during 

the periods within those sections of the chart in 
dicated by the words First cycle, Second cycle 
and Third cycle, and their associated arrows 
near the top of the chart. Also in the upper 
part of the chart there are explanatory notes 
regarding the nature of the operation proceed 
ing during the time period coinciding with the 
space between short vertical lines on opposite 
sides of these notes. For example, as shown in 
the upper part of Fig. 40, the note "Sensing of 
printing and control. device and entry in product 
accumulating apparatus' appears between the 
short vertical lines L. and L2, to convey the 
information that during the time embraced by 
these lines the printing and control device is 
sensed and the entry controlled jointly by this 
device and the multiplier selecting apparatus is 
entered in the accumulating apparatus. 
As is customary in this art, a conveyor chain 

72, Fig. 4, and driving means therefor (not 
shown) are provided for intermittently advanc 
ing the printing and control devices 73. In the 
first operating cycle of the machine a printing 
and control device 13, Figs, 2 and 3, will be ad 
vanced into a position Y, in which position it 
is in registry with the sensing fingers 50. At the 
beginning of the second cycle of the machine 
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said printing and control device 73 will be ad 
vanced into an inactive position Y2 while a next 
succeeding device is advanced into the position 
Yll, and at the beginning of the third operat 
ing cycle said device will be moved into a 
position Y while said succeeding device will 
be advanced from position Y to position Y2 
and a third device 78 will be advanced into the 
sensing position Y. By the time a device sensed 
in the position Y has reached the position Y, 
the data sensed therefrom in the position Y 
will have had computations made from it, and 
these computations together with other desired 
information, hereinafter fully explained, will . 
have been printed upon a paper sheet compris 
ing a check and its attached counterfoil, and 
this sheet will have been advanced into a posi 
tion in registry with said printing device at the 
position Y3 preparatory to having the identifica 
tion information borne by this printing device 
imprinted thereon by the actuation of a 
platen Pd. At present, however, attention need 
be directed only to the printing and control de 
vice 73 in the position Y. 

It will be recalled that the amount of one. 
pound, three shillings and two pence has been 
set up in the multiplier selecting apparatus. This 
setting, as stated heretofore, is represented upon 
the schematic drawing in Fig. lia. It will be as 
sumed that the card 7 upon the printing and 
control device 73 advanced into the sensing posi 
tion Yi, Figs, 2 and 3, has been perforated to 
contain an aperture registering with the num 
ber '2' sensing finger 50 shown in heavy Outline 
in the hundreds order, Fig. 1. The conductor 
200S within the cable 63 is connected to the 
aforesaid number '2' sensing finger 50 and leads 
to a brush 90 paired with the brush to which 
conductor 24 is connected, and these brushes 
are adapted to cooperate with the number "2" 
contact strip of the group of contact strips asso 
ciated with the word "Hundreds' upon the Syn 
chronizer drum 86. 
Thus the set-up of the machine is such that 

a multiplicand of two hundred is provided, which 
in the present machine means that the stock 
holder owns two hundred shares of stock, and 
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a multiplier of one pound, three shillings and 
two pence has been set up which, as heretofore 
explained, is the dividend rate. 
The motor 272, Fig. le, is set in operation 

whereupon the means (not shown) for intermit 
tently driving the chain 12, Fig. 4, is set in mo 
tion as well as the synchroniser drum 86, said 
drum being driven from said motor through a 
suitable gear train including the gears 88 and 
89 shown in Fig. 2. The timing chart picks up 
the operation of the machine at a time repre 
sented by the vertical dot-dash line Chi, Fig. 40, 
at which time the number one printing and con 
trol device 73 begins movement into the posi 
tion Y as indicated by the horizontal chart-line 
Ch2. The right end of the line Ch? marks the 
instant when the number one printing and con 
trol device arrives in the position Y and ceases 
movement. The intermittent movement of the 
chain 72 and the rotation of the Synchroniser 
drum 86 are so synchronised that shortly after 
the number one printing and control device has 
arrived at the position Y, the group of "Units' 
contact strips on said drum will reach their co 
operative brushes 90, which are eonnected to the 
conductors is to 9s. Since the drum 86 rotates 
in the direction of the arrow B in Fig. 1, the 
drum contact strips 250 and 255 engage their 
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cooperative brushes 90 shortly prior to the "Units' 
contact strips f to 9, as will be observed in Figs. 
1 and 40, this condition being indicated in Fig. 40 
by the left ends of the strips 250 and 255 being 
slightly to the left of the left end of the block 
designated “Units 1-9' which has been chosen 
to collectively represent the units Order contact 
strips to 9 in Fig. 1, inasmuch as all of said 
strips are of the same length and engage their 
respective pairs of brushes 90 at the same time. 
The same system is followed in the representation 
of the contact strips to 9 in each of the other 
orders so far as the timing chart is concerned. 
That is, the block designated "Tens 1 to 9' is 
representative of the nine contact strips asso 
ciated with the word "Tens' in Fig. 1, whereas 
the block designated "Hun. 1 to 9' in Fig. 40 
is representative of the nine contact strips to 9 
associated with the word "Hundreds' in Fig. 1, 
and so forth. 
When the contact strip. 255 engages its asso 

ciated pair of brushes 90, a circuit will be com 
pleted from battery through the conductor 84, 
Fig. 1, conductor 262, said contact strip 255 and 
its orushes 90, conductor 269, Figs. 1 and le, and 
through the solenoid 270 to ground for engaging 
the clutch 27 and thus establishing a driving 
connection between the motor 272 and the prod 
uct translator rotor 3 of the product accumu 
lating apparatus. The contact strip 255 is suf 
ficiently long to remain in engagement with its 
brushes 90 to maintain the just traced circuit es 
tablished long enough for the rotor 3 to make 
eight revolutions. The beginning and end of 
each of these eight revolutions are indicated in 
conjunction with the chart line Ch9, which is co 
terminus with the contact strip 255. 
When the contact strip 250 engages i5 aSSO 

ciated brushes 90, a circuit is completti from . 
battery through the conductor 84, Fig. 1, con 
ductor 257, said contact strip 250 and its brushes 
90, conductor 263, Figs. 1 and 1b, and through 
the winding of the units relay 273 to ground, thus 
energizing this relay and shifting the "Unity' 
switch to its right-hand position. 

It will be conceived, therefore, that when the 
"Units" contact strips to 9 reach their asso 
ciated brushes 90, that the translator rotor 3 if 
will be rotating to sweep its wiping contauts 337 
over the long and short contacts upon the stator 
3 O, and that the “Unity' switch, Fig. 1b, will be 
in the position for electrically connecting the 
“Units' contact strips to 9 with certain of the 
contacts upon said stator through conductors in 
the cables leading along the right hand edges of 
Figs, 1b, 1c and 1d. But since there is no units 
order perforation in the card TT aligned with 
any of the units order sensing fingers 50 which 
are respectively connected to the conductors is 
to 9s, the action of the “Units' contact strips 
to 9 in bridging the aforesaid brushes will be in 
effective. Hence, as the units contact strips on 
the drum 86 pass their group of brushes 90, no 
ground is applied to the multiplier selecting ap 
paratus. This is also true when the "Tens' con 
tact strips on the drum 86 pass their brushes 90 
for there are no card perforations through which 
sensing fingers 50 in the tens order may pass. 
Horizontal lines Chi and Ch5, pertaining to the 
relays 273 and 274, and respectively vertically 
aligned with the contact strips 250 and 25 in 
the timing chart show the times when the relays 
273 and 274 are energized, and hence when the 
“Unity' switch and the switch Xfo are closed. 
At times other than that coinciding with the 
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duration of the line Child, the relay 278 will be 
deemergized and the "Unity' switch will be in the 
position shown in Fig. 1b. Likewise, excepting 
during the time coinciding with the duration of 

5 the line Chi, the relay, 274 will be deemergized 
and the switch XO will be in the position sho in Fig. 1b. 
It will be recalled that conductors 4 to 22 

lead through cable 23 from which they emerge 
10 in Fig. 1a where, when grounded, they are effec 

tive for respectively energizing the relays TT to 
85, thereby attracting the armatures of these 
relays and supplying ground to the conductors TD 
to 7 in the cables as associated with the 

15 various 'X' rows, as X, X2 and so forth. If, 
for example, conductor 94 were to be energized, 
the armature of relay fill would be connected 
with conductors 70 to 75 in the X row and 
thereby supply ground to each of the plates 8, 

20 Figs. and 10, in such row and to the contacts 
4 associated with said plates. When a print 
ing and control device 3 is in position beneath. 
the sensing head 5 the conductor. 4 may bé 
grounded from the metallic frame of such print 

25 ing and control device by any of the number "1" 
sensing fingers 50 which may, through an aper 
ture in the card 77, come in contact with the 
frame. For instance if the card had a perforation 
aligned with the number '1' finger in the hun 

30 dreds order said finger would be grounded and 
this ground would be carried from this finger 
through the conductor 00S, the number “1” con 
tact in the "Hundreds' group on the drum 
and the associated brushes 90, conductor 28, and 

35 said conductor 94 in the cable 20 to the re 
lay f TT. 
Now referring back to the rotating synchroniz 

er drum 86, after the contact strip 25 has passed 
from engagement with the brushes with which ít 
cooperates the "Hundreds' contact strips on said 
drum move into association with their respective 
pairs of brushes 90. The conductors as 20s, 
Fig. 1, are respectively connected to a brush of 
each pair of such brushes, and, as previously ex 
plained, the conductors 94 to 202 are respec 
tively connected to the other brushes of these 
pairs of brushes through lateral or branch con 
ductors numbered 23 to 22. Hence, in this 
instance, since the card Y bears a perforation 
in the number '2' position in the hundreds or 
der, the sensing finger ö0 in this position will 
ground on the metallic frame of the printing 
and control device 73 by reason of its passing through this perforation. 

It follows that when the hundreds contact 
strips move into bridging relation with their 
brushes 90 ground is picked up at said sensing 
finger 50 and is transmitted through the conduc 
tor 200s and its brush 90 to the number '2' 
hundreds contact strip on the drum 86 and then 
to a brush to which conductor 24 is connected, 
said conductor 24 leading to the conductor f 
in the cable 203. The conductor 95 leads to the 
relay 8, Fig. 1a, which therefore energizes at 
the time indicated by the chart-line ChB, Fig. 44, 
when the hundreds number '2' contact on the 
drum bridges the just mentioned brushes D. 
Meanwhile the contact strip 252 closes the cir 
cuit from battery through conductor 84, lateral 
259, said strip 252 and its brushes 90, and the 
conductor 265 which therefore energizes, the relay 
25, Fig. 1b, to dispose the switch Xf OO in its 
right-hand position during the time indicated by 
the chart-line Ch7. 
The energized relay 78 is in the X2 row of the 
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multiplier selecting apparatus, Fig. 1d, and has 
the previously explained effect of grounding the 
conductors fo to f in the X2 row and those 
contacts 43 of this row that are in cooperative 
relation with the contacts 46. This arrange 
ment for closing circuit to only the contacts f43 
in one row at a time (as the X2 row) prevents 
feed-backs; for instance, at this time all of the 
other relays TT and 79 to 85 are deemergized, 
Wherefore Circuits to the contacts 43 in the roWS 
with which these relays are disposed are open. 
By reason of the setting of the multiplier select 
ing apparatus for One pound three shillings and 
two pence the contacts 43 in the X2 row ara 
electrically connected with those of the nota 
tional conductors in Fig. la representative of 
two pounds six shillings and four pence. Thus 
ground is now applied to a conductor represent 
ing two pounds in the cable 49, to a conductor 
representing six shillings in the cable 48, and to 
a conductor representing four pence in the cable 
4. w 
The grounded pence conductor passes out of 

the cable 4 in Fig. 1) and leads to the movable 
contact in the pence portion of the Switch 
"Unity,' representative of four pence, which mov 
able contact, since the Switch "Unity' is in its 
left-hand position, engages the left contact of 
the pair of fixed contacts with which it is to co 
operate and this left contact is connected to the 
movable contact representing three shillings upon 
the shillings portion of the X0 switch and also 
to the movable contact in the pence portion of 
the XO switch representing four pence. 
The grounded shillings conductor passes out 

of the cable 48 in Fig. 1b and leads to the mov 
able contact in the shillings portion of the Switch 
"Unity' representative of six shillings which ov-. 
able contact, since the Switch “Unity' is in its 
left-hand position, engages the left contact of 
the pair of fixed contacts with which it is to co 
operate and this left contact is connected to the 
movable contact representing three pounds upon 
the units pounds portion of the X0 switch. 
The grounded units pounds conductor passes 

out of the cable f49 in Fig. 1b and leads to the 
movable contact in the units pounds portion of 
the switch “Unity,' representative of two pounds, 
which movable contact, since the switch “Unity' 
is in its lowermost position, engages the left of 
the pair of fixed contacts with which it is to co 
operate and this left contact is cor, nected to the 
movable contact representing twenty ponds upon 
the tens pounds portion of the XO switch. 
The switch XOO is in its right-hand position at 

this time since the relay 2.5 is energized as indi 
cated by the chart-line Ch7. Hence the movable 
contacts of this switch are engaged with the 
right-hand of the pairs of fixed contacts with 
which they cooperate. 
The circuit from the above described grounded 

pence conductor continues on through the switch 
XO into the switch XOO as follows. From the 
left of the contacts engaged by the movable COn 
tact representing four pence at the XO switch, 
circuit leads to a movable contact in the X00 
switch representing four pence and also to a nov 
able contact in said switch representing three 
shillings and from the movable contact in the 
XO switch representing three shillings the cir 
cuit continues on to a movable contact in the 
Xf 00 switch representing ten shillings and to a 
movable contact in this last named switch rep 
resenting one pound. 
The circuit from the above described grounded 
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shillings conductor continues on through the 
Switch XO into the switch X 00, that is, from 
the left of the contacts engaged by the movable 
contact representing three pounds circuit leads 
to a movable contact in the XOO switch repre 
Senting thirty pounds. 
The circuit from the above described grounded 

units pounds conductor continues on through the 
switch XO into the switch XOO, that is, from the 
right-hand of the contacts engaged by the mov 
able contact representing twenty pounds circuit 
leads to a movable contact in the X OO switch 
representing two hundred pounds. 

It will thus be seen that movable contacts in 
the Switch Xf 00 are grounded in such a way that 
those movable contacts which are grounded rep 
resent the answer to the present problem which 
is two hundred times one pound, three shillings, 
two pence, the product of which is two hundred 
thirty-one pounds, thirteen shillings, four pence. 
The switches as Xf OO function essentially as 
column shift apparatus since they determine 
whether the finally expressed product shall be 
one, ten, one hundred, one thousand, and so 
on times an amount initially determined by the 
multiplier selecting apparatus and the circuits 
leading thereto from the multiplicand sensing 
fingers. If none of the Switches as XO is 
shifted to the right at the time the conductors 
in the cables f47 to 52 are grounded to repre 
sent said initially determined amount, said ini 
tially determined amount will be expressed as the 
power of 100,000 through the X00,000 group of 
conductors, Fig. lic, but when such time coincides 
with the closing of any of said switches, they 
being closed singly in rotation, said initially de 
termined amount Will be expressed as the power 
of the numerical part of the reference character 
of such closed Switch and will be represented by 
2nergized notational conductors leading from 
such switch into the cables traversing the right 
hand edges of Fig. 1c and 1d. 
The movable contacts in the Switch X 00 when 

in their right-hand position close circuit to con 
tacts that are connected through conductors 
which lead into cables 283, 284, 297, 298, 299, 
329 and 330 and also into conductor 285. In 
the present instance conductors lead from the 
grounded contacts in the switch XOO into cables 
283, 284, 297, 298 and 299 and also into con 
ductor 285. h 
The grounded conductors pass Out of these 

cables and lead to respective long contacts of 
identical notational and digital significance on 
the stator 30, Fig. 1e. The grounded conductor 
leading out of cable 283 in Fig. le is electrically 
connected with the movable four pence contact 
in the switch X00 and ends in the long four 
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pence contact strip CS in the pence unit on the 
stator 30. The grounded conductor leading out 
of cable 284 is electrically connected with the . 
movable contact in the switch Xf 00 that repre 
sents three shillings and ends in the three shill 
ings contact strip CS in the shillings unit on 
the stator 30. 
The present product involves thirteen shillings 

and the just described circuit pertains to the 
three shillings of this thirteen shillings. In Order 
to enter the ten shillings of this thirteen shillings 
a conductor 285 leads from the right-hand of 
the fixed contacts which is now engaged by the 
grounded movable contact in the switch Xf 00 
representing ten shillings and this conductor 285 
is connected to the conductor 285. The con 
ductor 285 ends in the long contact strip CS 
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representing ten shillings in the ten shillings unit 
on the stator 30. 
The grounded conductor leading out of cable 

297 is electrically connected with the movable 
contact in the switch Xf CO that represents one 
pound and ends in the long contact strip CS that 
represents one pound in the units pounds unit 
on the stator 30. The grounded conductor lead 
ing out of cable 298 is electrically connected with 
the movable contact in the switch X00 that rep 
resents thirty pounds and ends in the long con 
tact strip CS that represents thirty pounds in 
the ten pounds unit on the stator 30. The 
grounded conductor leading out of cable 299 is 
electrically connected with the movable contact 
in the switch XO that represents two hundred 
pounds and ends in the long contact strip CS that 
represents two hundred pounds in the hundreds 
pounds unit on the stator 30. 

Referring now to Fig. 1, the leading end of the 
contact strip 255 on the drum 86 is aligned with 
the leading end of the most advanced group of 
the contacts on said drum, which is to say, those 
contacts for digits in the units order of the multi 
plicand, and this strip terminates beyond the 
end of the last of the contacts on the drum 86 
pertaining to the multiplica,nd which is to say, 
the contacts for the hundred thousands order 
of the multiplicand. This contact strip bridges 
and closes circuit between a pair of brushes 90 
to which conductors 262 and 26S are respectively 
connected. Thus, whenever the synchronizer 
drum is moving. the contacts thereon for the 
respective orders of the multiplicand past the 
brushes 90, the icng contact strip 255 is closing 
circuit through the conductors 262 and 269, and 
thus closing a circuit tirough these conductors 
energizes the clutch 271, Eig. 1e, which sets the 
rotor 3 in operation during the time repre 
sented by the chartline Cha in Fig. 40. 
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contact strips CS and the short contact strips 
associated therewith, and it is the successive pas 
sage of the rotor bars 387 over grounded contact 
strips CS and their associated short contact strips 
that energizes the solenoids as 3-. 
In the present instance however where the multiplicandis two hundred, none of the fingers 

50 are grounded during the time the contact 
strips on the synchronizer drum 86 for the units 
Order are passing the brushes 90. Hence none 
of the long contact strips CS is grounded at this 
time. This likewise applies in so far as the con 
tact strips on the synchronizer drum 86 for the 
tens Order are concerned. Hence the rotor 3 
makes two rotations in the present instance with 
out effecting operation of any of the solenoids 
as 396-. 
However as the contact strips on the synchro 

nizer drum 86 for the hundreds order move into 
association with the brushes 90, ground is applied 
therethrough in the manner previously described 
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to a contact strip CS in the hundreds pounds 
unit of the stator 30 representing two hundred 
pounds and also to contact strips CS respectively 
representing thirty pounds, one pound, ten shill 
ings, three shillings and four pence. Simultane 
ously with the grounding of these contact strips 

35 

40 The circuit for so energizing the clutch 27 is . 
as follows, from battery conductor 84, Fig. 1, 
through conductor 262 and its brush 90, con 
ductor strip 255, the other bruskin of the pair, 
through conductor 269 to one end of the winding 
of the solenoid 270, Fig. lie, the cither end of 
which windirig is groix; 2s. 
Thus at the time the contacts on the Synchro 

nizer drum 86 pertaining to the multiplicand 
start moving past the hrushes 90, the rotor 3 
will be in operation by reason oi tine energiža 
tion of clutch 27 upon energization of the sole 
noid 270. The speed of operation of the rotor 
3f f is such that it makes one complete revolution 
during the passage of each notational group of 
contact strips on the synchronizer drum 86 past 
the brushes 90, said rotor 3 making one revo 
lution while the contact strips for the units order 
pass the brushes 90, another revolution while the 
contact strips for the tens order pass the brushes 
90, and so on as is clearly illustrated by the tim 
ing Chart in Fig. 40 where the contacts 'Units 
1-9' are shown to coincide in point of time with 
the first revolution of the rotor 3, the contacts 
"Tens 1-9' to coincide in point of time with the 
second revolution of said rotor, and so on. 
The effect of this is that if a sensing finger 50 

for the units order of the multiplicandis grounded 
by reason of its having passed through a perfora 
tion in the control card 77, the long contact strips 
CS on the stator 30 selected in the manner just 

CS the rotor 31 í starts its third revolution (see 
chart line Ch3, Fig. 40) and the rotor bars 337 
thereon respectively move into wiping engage 
ment with the contact strips CS with which they 
are aligned and move along these contact strips, 
it being appreciated that only the grounded of 
the contact strips CS will be effective. 
There is a motor unit consisting of front and 

back plates as 370 and 37, solenoids as 396-, 
and a ring gear as 367, for pence, “1” to "9" or 
units shillings, "10" shillings, units pounds, hun 
dreds pounds, and so on. 
Now referring first to the pence unit on the 

stator 30, associated with the long contact strip 
CS thereon for four pence, there is a short con 
tact in the first longitudinal row numbered 'l' 
at the right-hand end of the stator as shown in 
Fig. le and there is also a short contact in the 
longitudinal row associated with the numeral “3." 
Now as the rotor bar 337 for this four pence strip 
CS moves aiciis vais sirip it first engages the 
short contact in the first of the number “1” longi 
tudinal rows whereupon circuit between, the con 

i 33 &ti tiis sort cortici, is closed. ???? 5à: * 
This short contact is connected through con 
ductor 350X to the solenoid 396- of the motor 
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described are grounded and the rotor 3 moves 
the rotor bars 337 thereon over these grounded 
contact strips CS in such a way that the bars 

successively close circuit between the long 5 

unit for pence and as circuit between the contacts 
is closed ground is applied to one end of the 
winding of this solenoid, the other end being con 
nected to battery, and thereupon this solenoid 
energizes at the time indicated by the chart-line 
Chand actuates the segmental gear 403 thereof, 
Fig. 14, in such a way that the ring gear 367 of 
this unit is advanced one space. As the rotor 
bar continues movement along the four pence 
contact strip CS it disengages the short contact 
in the number "1" longitudinal row and moves 
into engagement with the short contact in the 
number "3" longitudinal row and in this instance 
the solenoid 396-3 in the pence motor unit is 
energized during the time spanned by the chart 
line Ch9 whereupon the ring gear 36 on this 
unit is advanced three additional spaces. This 
ring gear was already advanced one space so 
that the advancing thereof three additional 
spaces causes it to be advanced four spaces in all. 
The final entry in the product accumulator 

is made in the rotor stator assembly comprising 
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the rotors 35? and the stators 359, Figs. 1e, 14, 
15 and 16. This entry in these rotor units is 
effected by setting the bar 355 thereof in engage 
ment with a contact on the stator 359 representa 
tive of the value to which the rotor 350 is to be 
Set. More specific reference to these contacts 
will be made hereinafter so that for the present 
the rotors 350 will be described as being set to 
various values. Each rotor of the assembly com 
prising the rotors 350 and the stators 359 as here 
tofore described has fixed thereto a gear as 353 
and these gears respectively mesh with the ring 
gears as 367 of the motor units. The gear 353 
on the pence rotor 350 meshes with the ring gear 
367 of the pence motor unit and as the ring gear 
367 was moved in an amount equivalent to one 
penny and then in an amount equivalent to three 
pence, the gear 353 advanced the rotor into a 
position first representative of one penny and 
then into a position representative of four pence 
and in this particular cycle of operation this 
rotor 350 comes to rest in this position because 
as the rotor bar 337 continues to move along the 
four pence Strip CS it does not contact any more . 
short contact stripS and hence no more of the 
Solenoids as 396- are energized and therefore 
no additional movement is imparted to the ring 
gear 367 of the pence unit and hence no move 
ment is imparted to the rotor 350. 
Simultaneously with the advance of a rotor bar 

33 over the four pence contact strip CS another 
rotor bar advanced over the three shillings con 
tact Strips CS and as this rotor bar moved along 
this contact strip it closed a circuit between this 
contact strip and a short contact strip in the 
number '3' longitudinal row, Fig. 1e, and When 
this circuit was closed ground was applied to the 
Solenoid 396-3 in the “1” to '9' or units shill 
ings motor unit whereupon the ring gear 367 of . 
this unit and the gear 353 meshing therewith and 
the '1' to '9' or units shillings rotor 350 were 
advanced during the time period represented by 
the chart-line Ch 10 and brought to rest so that 
this rotor is positioned to represent three 
shillings. 

Simultaneously with the advance of rotor bars 
337 over the four pence and three shillings con 
tact strips CS a rotor bar 337 advanced over a 
Contact Strip CS to which the conductor -285 is 
connected. This contact strip has a short con 
tact associated therewith in the number “1” lor 
gitudinal row, Fig. 1e, and when the rotor bar 
337 closed circuit between this short contact and 
fhe just mentioned contact strip CS circuit was 
closed to the solenoid 396- of the ten shillings 
motor unit whereupon the ring gear 367 of this 
unit and the gear 353 associated thereWith were 
rotated during the time period represented by 
the chart-line Chill with the result that the ten 
shillings rotor 350 was set to represent ten shill 
lingS. 

In the manner just descrihed, and also during 
the third revolution of the rotor 3, the rotors 
350 for units and tens pounds are respectively 
Set to represent one pound and thirty pounds 
and the rotor 350 for hundreds pounds is ad 
vanced to represent two hundred pounds. Entry 
of the One pound upon the units pounds rotor 
350 occurs at the time represented by the chart 
line Ch. 2 while a rotor bar 33 bridges the one 
pound contacts CS and the short contact along 
side thereof in the number '1' longitudinal row, 
Fig. 1e, whereas entry of the thirty pounds upon 
the tens pounds rotor 350 occurs at the time 
represented by the chart-line Ch. 3 while a rotor 
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bar 337 bridges the thirty pound contact C5 and 
the short contact alongside thereof in the num 
ber "2" longitudinal row. The entry of two upon 
the hundreds order rotor 350 is accomplished in 
two steps, there being a first entry of one upon 
this rotor at the time represented by the chart 
line Ch. 4 while a rotor bar 337 bridges the num 
ber '2' contact CS in the hundreds pounds order 
and the short contact alongside thereof in the 
first number '1' longitudinal row, and a second 
entry of one upon this rotor at the time repre 
sented by the chart-line Chi5 while said bar, 337 
bridges said contact CS and the short contact 
alongside thereof in the second number '1' lon 
gitudinal row. 

It will be appreciated that the short, contact 
strips associated with the contact strip CS are 
so arranged that the energization thereof will 
bring about advance of the rotor unit 350 per 
taining to the contact group with which the long 
contact strip is associated, in an amount equiv 
alent to the value of the particular contact strip 
CS. This is done by providing one or more short 
contact strips in association with the particular 
contact strip CS. In connection with the entry 
of four pence and two hundred pounds the man 
ner in which two short contact strips are em ployed has been explained but if for example any 
of the rotors 350 would need to have been set to 
represent a '7' the short contact strips would 
have been provided in both number. “1” longi 
tudinal rows, Fig. lie, and also in One of the num 

The number and ar 
rangement of the short contact strips to secure 
any particular numerical value is a mere matter 
of permutation and will be readily understood 
by one skilled in the art. The product of the particular multiplication 
now being described has now been entered on 
the rotors 350 and only the rotors adapted to re 
ceive a quantity represented by a significant digit 
have been advanced for where a zero condition 
prevails either because the rotor is in an order 
greater than required by the product or because 
there is no value, as where there would be no 
pence, the rotor remains in zero position. 

It will be appreciated that the rotors 350 might 
be printing wheels, recording dials or any other 
type of amount manifesting device but, in the 
present instance where the machine is adapted 
to do more than compute a product, these rotors 
are set up to represent the value of the product 
so that further operations in the machine may 
he effectuated from the Setting of Such rotors, 
Such additional operations in the present in 
stance are the computing of the amount of tax 
that is to be paid on the dividend which the com 
puted product represents as well as determina 
tion of the net value of the dividend, which is to 
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Say, the gross dividend which is the aforesaid 
product minus the amount of tax. One nanner 
in which the amount of tax and the net dividend 
may be ascertained will be described presently. . 

However, before explaining how the amount of 
taX and met dividend is ascertained in the present 
machine, it will be explained that if, for example, 
a Sensing finger 50 in the units order had been 
grounded an entry would have been made in the 
rotors 350 in the manner previously described. 
Thus, supposing that the sensing finger in the 
units order had passed through a perforation 
representative of the digit '9' and the multi 
plier Selecting apparatus was set as heretofore, 
which is to say, for one pound, three shillings 
and two pence, the resulting product would be 
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ten pounds, eight shillings and six pence, this 
multiplication being effected by actuation of the 
switch “Unity.” With this product the tens 
order pounds rotor 350 would be set at '1' to 
represent ten pounds, the '1' to '9' or units 
shillings rotor 35 would be set to represent eight 
shillings, while the pence rotor 350 would be set 
to represent six pence. - 
Now supposing further that a sensing finger 50 

in the tens Order had passed through a perfora 
tion representing the digit '8,' the resulting 
product would be ninety-two pounds, thirteen 
shillings and four pence, this multiplication be 
ing effected by actuation of the switch XO. In 
this instance, in the manner previously described, 
the four pence of this product is to be entered 
on the pence rotor 350. This rotor already 
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stands at six pence so that as a result of this 
operation this rotor is advanced to represent ten pence. 
At this point it should be noted that the pence 

rotor 350 and the motor unit for pence have a 
capacity of twelve pence, which is the number 
of pence in a shilling, although only eleven pence 
are ever actually entered on this rotor, for in the 
entry of a twelfth pence thereon a carry-over 
is made into shillings. A unit having a capacity 
of twenty shillings could have been provided but 
so to do would have required providing a unit for 
shillings twice the size of the units provided for 

, the various order of pounds but this wide dis 
crepancy in size does not occur in the pence 
unit which is arranged to accommodate twelve 
pence. In fact, the unit for pence may be the 
same size as the other units, it merely being ar 
ranged to accommodate twelve units instead of 
ten. In view of this structural characteristic 
the rotors 350 and the parts associated therewith 
that pertain to units shillings, ten shillings, units 
pounds and so forth, are all arranged in such a 
way that the entry of each unit therein causes 
an advance of the rotor one-tenth of a revolu 
tion. But in so far as the pence rotor 350 is 
concerned the entry of each unit, which is to 
say, each penny therein, causes the rotor to ad 
vance one-twelfth of a revolution. In order that 
this condition may be brought about the internal 
gear teeth on the gear 367 for pence and the 
teeth on the mutilated gears meshing with this 
internal gear are arranged differently than the 
internal gear teeth and the mutilated gears of 
the other motor units and it is in this way that 
the advancing by twelfths in pence is accom 
plished whereas elsewhere the advancing is by 
tenths. 
Now returning to the multiplication of eighty 

times one pound, three shillings and two pence, 
the product so far as shillings is concerned is 
thirteen. The '1' to '9' or units shillings rotor 
350 stands at '8' and the entry of the '3' of 
this 13 shillings will tend to advance this rotor to 
represent “11.' This rotor however has a ca 
pacity for only an entry of "10” so that, in this 
entry operation, as it passes from '9' to '0' a 
carry-over will be made onto the ten shillings 
rotor 350 and this is effected in the following 
lane. 

It will be recalled that all rotors 350, except 
that pertaining to the highest order or hundred 
thousand pounds in the present machine, have 
thereon a special rotor bar 355A. Furthermore, 
each stator 359, except that of the highest order, 
has a pair of special contacts as 363 and 364 
which are disposed on the stator in alignment 
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with the space between, in the case of the rotors 
having a capacity of ten, the '9' and the "O" 
positions, the '0' position being indicated by 
broken lines while the '9' position is indicated 
by a contact. In so far as the pence arrange 
ment is concerned, special contacts as 38 and 
364 are located between the contact for eleven 
pence and the zero position indicated by broken 
lines. Another special condition, to be explained 
presently, is provided in the unit for '10' shill ' lings. 
In an entry such as the aforesaid entry of 

thirteen, as the rotor bar 855A on the '1' to "9" 
or units shillings rotor 350 passes over the con 
tacts 363 and 364 on the cooperating stator, the 
following circuit is closed: Battery is found at 
conductor 269 Fig. le which at this time is poten 
tialized to maintain clutch 27 energized, and 
the circuit is extended through a conductor 269' 
leading from said conductor 269-to contacts as 
364. From each contact as 363 a conductor as 
45 leads to one end of the winding of a solenoid 
as 437, the other ends of such windings being 
grounded. It will thus be seen that when a rotor 
bar as 355A bridges a pair of contacts 363 and 
364 a circuit is closed which energizes a sole noid 43T. 
In each instance the solenoid 437 which is 

energized is associated with the motor unit which 
drives the next higher rotor 350. These sole 
noids 437 are those which have been described 
as operating segments 434, Fig. 14, which drive 
gears as 432 and single tooth gears as 43 which 
impart movement to the teeth about the pe 
riphery of the back plate 37 associated therea 
with to advance the entire motor unit a distance 
which causes the rotor 350 driven by the particu 
lar ring gear 36 of the motor unit to be ad 
vanced an amount equivalent to one unit., 
The drive imparted to the rotor 350 from each 

motor unit is normally against the back plate 
37, which acts as a reaction member, but the 
movement incident to a carry-over, effected as 
just described, advances this back plate which, 
being the reaction member, causes advancement 
of the gear 367 associated therewith. If the gear 
36 is in motion at the time a carry-over is being 
made the back plate moves concurrently with the 
gear and the cumulative effect of this combined 
movement is to advance the rotor 350 being 
driven by the particular gear 367 the distance it 
should be driven by the actuated of the sole 
noids as 396- plus the movement imparted to 
the back plate 37 or movement which will cause 
entry of one additional unit. If the gear 8B7 is . 
not in motion at the time a carry-over is made 
the result is to advance the proper rotor only 
one unit. An important advantage of this ar 
rangement is that the carry-over can be made at 
the same time an entry is being made which 
obviously speeds up operation of the device since 
it is not necessary to await a carry-over before 
proceeding with a succeeding action. 
When a carry-over is made at the time an 

entry is being made, the connection between the 
ring gear 367 and the back plate 37 is through 
the teeth of a mutilated gear as 378. But when a 
carry-over is made at the time when an entry is 
not being made, as in the present instance, the . 
motivation of the back plate 3T li imparts drive 
through a pawl 425A, Fig. 14, to the ring gear 
367, the effect of this pawl being suppressed when 
the back plate 37 f is connected to the ring gear 
367 through a mutilated gear as 378 because when 
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an entry is being made the ring gear 36 is being 
dragged past the pawl which is therefore ineffec 
tive. The electro-magnet 426A associated with 
the pawl 424A is actuated in a zero-setting oper 
ation that will be described later. 
In the present instance where the units digit 

“3’ of the '13' is entered on the '1' to '9' or. 
units shillings rotor 350 and the tens digits '1' 
of the '13' is entered on the ten shillings rotor, 
the carry is made onto the ten shillings rotor 
while it is stationary for while conductor 285 is 
energized in the entry of this particular product 
so that ten shillings or one unit will be entered 
on the ten shillings rotor, this entry of one unit 
Will be completed before the rotor bar 355A. On 
the '1' to '9' or units shillings rotor passes the 
contacts 363 and 364 on the cooperating stator; 
that is said digit '1' is entered while the rotor 
bars 337 pass the first number '1' longitudinal 
row. Of short contacts on the stator 30 whereas 
Said digit '3' is entered later while the rotor 
bars 33 pass the number '3' longitudinal row of 
contacts on the stator 30. 
At the end of the Operation which involves the 

entry of '3' on the '1' to '9' or units shillings 
rotor 359, this rotor stands in such a position 
that it represents one shilling inasmuch as three 
shillings have been added to the eight shillings 
already Standing therein. Ti The carry-Over Oper 
ation incident to this entry of '3' caused a unit 
to be added on the ten shillings rotor 350 into 
which, as above explained, a unit or ten shillings 
was entered prior to the entry of the carry-over. 
Thus When the carry-Over is entered on the ten 
shillings rotor 350 this rotor in effect stands in 
Such a position that it would normally represent 
twenty shillings. Ti'wenty shillings however equal 
One pound SO that instead of the rotor 350 for ten 
shillings standing in such a position that it rep 
resents twenty shillings, it in reality stands at a 
Zero position and a carry-over is made into the 
units pounds rotor 350. 
The ten shillings stator 359 has carry-over con 

tacts 365 and 366, respectively corresponding to 
the contacts 363A and 364A on the pence stator 
and to the contacts 363 and 366 on the other 
Stators in Fig. le, these pairs of carry-over con 
tacts 365 and 366 being located between each 
contact representing an odd digit and the posi 
tion the rotor will occupy when it stands to repre 
Sent an even digit these later positions being in 
dicated by broken lines in Fig. 1e. 
for this is that whenever this rotor 350 is posi 
tioned to represent say '1' '3,' '5' or so forth 
digits it is representing only ten shillings because ; 
whenever it is positioned to represent an even 
digit a carry-over is made into the units pounds 
rotor 350. 
Thus in the present instance where it was set 

to represent one unit or ten shillings in an ordi 
nary entry operation and where it was set to rep 
resent two units or twenty shillings by reason 
of the carry-over, this rotor is positioned so that 
it actually is set to represent Zero because as it 
passed from the position representing one unit 
or ten shillings a rotor bar 355A on this rotor 
passed a pair of contacts 365 and 366 which ef 
fected energization of the solenoid 437 associated 
with the units pounds motor unit to therefore ad 
vance the units pounds rotor S59. Now if an ad 
ditional entry of one unit or ten shillings were 
to be made onto the ten shillings rotor it would 
be advanced into a position physically represen 
tative of three units or thirty shillings, but in so 
advancing to such position there would have 

The reason 

5 

10 

5 

20 

30 

40 

5 

(5) 

(s 

| 0 

Mr - 

27 
been a carry-over to the units pounds rotor 350 
So that in reality the rotor 350 for ten shillings 
Would again Cnly be representing ten shillings. 
Still further, if still another entry were made 
onto this rotor again a succeeding pair of con 
tacts 365 and 366 would be bridged and again a 
carry-over Would be made into units pounds so 
that while at the end of this entry the rotor 350 
for ten shillings would be standing in its fourth 
position it would actually be representing zero 
Shillings. 
Now referring again to the multiplication of 

one pound, three shillings and two pence by 
eighty, it has been explained how the rotor 359 
for pence has been positioned to represent ten 
pence because in the previous multiplication of 
the Inultiplier one pound, three shillings and two 
pence by nine this rotor was set to represent six 
pence while, in the later multiplication of the 
aforesaid multiplier by eighty, four additional 
pence were entered therein. 

Furthermore, in the first multiplication, that 
is, nine times the multiplier, eight shillings were 
entered on the “1” to '9' shillings rotor 350 and 
then, in the multiplication by eighty, three more 
Shillings were entered therein which caused this 
rotor to be advanced to represent one shilling. 
A carry-over incident to this entry, in addition 
to a direct entry incident to the multiplication by 
eighty, caused the ten shillings rotor 350 to he 
set to represent Zero shillings, an entry of one 
unit onto the units pounds rotor 350 having been 
effected incident to such Zero positioning of the 
rotor 350 for ten shillings. 

In the multiplication of nine times one pound, 
three shillings and two pence the units pounds 
rotor 350 was not advanced since the product in 
So far as pounds was concerned was ten pounds 
wherefore the entry of one unit was made onto 
the tens pounds rotor 353. In the multiplication 
of eighty times the aforesaid multiplier there is 
in addition to the carry-over from the ten shill 
ings rotor 350 an entry of two pounds on the 
units order pounds rotor 350, this latter entry 
being made under control of a long contact CS 
and associated short contacts. Hence at the end 
of the multiplication of eighty times the aforesaid 
multiplier the units order pounds rotor 350 stands 
in a position to represent three pounds, 

In this latter multiplication an entry of nine 
units or ninety pounds is to be made onto the 
tens order pounds rotor 350 which already stood 
at “1” by reason of the multiplication of the 
aforesaid multiplier by nine. This entry of nine 
units onto this tens order pounds rotor 350 in 
addition to the One already standing thereon 
causes this rotor to be advanced to its zero posi 
tion and incident to the advancement of this 
rotor into its Zero position a carry-Over is made, 
in the manner previously described, into the hun 
dreds order pounds rotor. 350 which is advanced 
one unit or to represent one hundred pounds. 
The multiplication of nine times one pound, 

three shillings and two pence and then of eighty 
times this multiplier is in effect a multiplication 
of this multiplier by eighty-nine and at the 
end of this multiplication rotors 350 are set to 
represent One hundred three pounds, one shill 
ing and tem penCe. . 
Now referring back to the multiplication of 

one pound, three shillings and two pence by 
two hundred, which is to say, the operation illus 
trated in the timing chart and in the present in 
stance the multiplication of a dividend rate of 
one pound, three shillings and two pence by the 
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holdings of a stockholder which are two hundred 
shares, the hundreds order pounds rotor 350 has 
its rotor bar 355 positioned to engage a contact 
on the cooperating stator 359 representative of 
two hundred pounds; the tens order pounds rotor 
350 has its rotor bar 355 positioned to engage a 
contact on the cooperating stator 359 representa 
tive of thirty pounds; the units order pounds 
rotor 35C has its rotor bar 355 positioned to en 
gage a contact on the cooperating stator 359 rep 
resentative of one pound; the ten shillings rotor 
350 has its rotor bar 355 positioned to engage a 
contact on the cooperating stator 359 represen 
tative of ten shillings; the “1” to '9' or units 
Shillings rotor 350 has its rotor bar 355 posi 
tioned to engage a contact on the cooperating 
stator 359 representative of three shillings; and 
the pence rotor 350 has its rotor bar 355 posi 

5 

O 

tioned to engage a contact on the cooperating 
stator 359 representative of four pence. 

Following this entry of two hundred thirty one 
20 

pounds, thirteen shillings and four pence in the 
accumulating apparatus during the third re 
volution of the translator rotor 3 as is illus 
trated in Fig. 40 of the timing chart, said rotor 
continues rotating until it completes an ever, 
illumber of revolutions so it, will maintain its 
phase relation with the other parts of the ma 
Chine. During the fourth and fifth revolutions 
Cf this rotor the solenoids of the relays 276 and : 
211 are respectively energized to shift the X06 
and XO,039 switches to the right in Fig. 1c and 
dulling the times indicated by tine chart-lines 
Ch. 6 and Ch.1, but no entries are incurred since 
no perforations exist in the thousands and ten 
thousands orders of the control card 77. Con 
Currently with the sixth revolution of the rotor 
3 the "Hundred thousands 1 to 9' contacts on 
the drum 86 and as shown in Fig. 40 wipe their 
brushes 90 but also without effect because of 
the absence of perforations in the hundred thou 
Sands order of said control card. The sev 
enth and eighth revolutions of the rotor 3 
Which are indicated in Fig. 41 would accommo 
date enlargement of the machine capacity to the 
extent of two more orders in the multiplicand 
determined by the control card. Such enlarge 
ment would, of course, necessitate a correspond 
ing increase in the notational rows of sensing 
fingers 58, additional groups of contacts 1 to 9 on 
the drum 86, additional column shift switches 
as X0, and the enlargement of the circuit con 
nections for these parts. Rotation of the rotor 
3 ceases at the end of the eighth revolution at 
the point in vertical alignment with the right 
or trailing end of the synchronizer drum bar 255, 
Fig. 41, upon such end of this bar passing from 
contact with its brushes 90 and the opening of 
the actuating circuit for the clutch 271, Fig.1e. 
AS stated heretofore, this set-up of the rotors 

350 and the selection of digitaly significant con 
tacts as above described might be used for print 
ing or for recording or for any other purpose and 
it might be used to control the Set-up of print 
ing means or the like independent thereof such 
as the means for printing the gross dividend in 
the present instance. But in the machine as 
illustrated this setting is utilized to control other 
Computations and the manner in which this is 
done will now be described. ' : ; . . . " 

Proportionating apparatus 
In the present instance the product ascer 

tained and entered upon the rotors 350 is pro 
portionated, which is to say, in the present in 
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stance the amount of tax due and payable on 
the groSS dividend represented by such product 
is computed as well as the net dividend, which 
is the gross dividend less the amount of tax, and 
While the proportionating apparatus is shown 
herein as receiving the numerical data, which the 
product represents from the rotors 350, it is to 
be understood that in So far as this particular 
apparatus is concerned the numerical value night 
be derived from any source, as directly from 
punched cards or from other apparatus deter 
mining numerical values. 
In the present instance the proportionating 

apparatus is set up manually and this is done 
5 by properly interconnecting, in the present in 

stance, bus bars, but it is to be understood that 
other Suitable means might be enployed in place 
of the bus bars, the object of the apparatus be 
ing merely to establish predetermined intercon 
nections between certain conductors. 
The proportionating apparatus, as illustrated 

in the accompanying drawings, consists of a 
grid comprising a plurality of longitudinally ex 
tending bus bars and a plurality of transversely 
extending buS bars, the bus bars being so ar 
ranged that each longitudinal bar traverses each 
transverse bar. The interconnections referred 
to heretofore are made at the points of travers 
ing or intersection as it may be called, of the bus 
bars. In the present instance the proportionat 
ing apparatus is employed for two purposes and 
therefore two grid arrangements are provided 
and it is to be understood that a greater or less 
number night be provided without departing 
from the purview of my invention. 
The structural arrangement of the bus bars 

is illustrated in Figs. 19 and 20. All of these bus 
bars are mounted in a casing 999 which has 
brackets as 909 on the side walls thereof and 
between which brackets strips of insulating ma 
terial as 908 are extended in spaced apart rela 
tion, these strips of insulating material being 
Supported by said brackets. Other strips of in 
Sulating material as 907 are mounted above the 
Strips as 908 and extend in parallel relation be. 
tween the side walls of the casing, and the strips 
as 90 are Supported from the strips as 908, spac 
ers as 90A being interposed between the strips 
in alignment with the horizontal shelf-like por 
tions of the brackets as 999. The longitudinal 
bus bars as 9 OA are rested upon the insulat 
ing Strips as 907, said bars being supported by 
Said Strips. At Spaced intervals along the over 
lying bus bars 9 0A and insulating strips as 907 
Openings are provided and grommets as 906 are 
mounted in these openings to firmly intercon 
nect the bus bars and insulating strips. The 
transverse bars as 9 A, to which reference has 
been made, extend beneath the insulating strips 
as 908 transversely of said Strips, each bar as 
9. A being aligned with the grommets intercon 
necting the bars as 9 OA and the strips as 907. 
The transverse bars as 9A are connected to 
the insulating strips as 908 at their points of 
intersection by grommets as 906A. The conse 
quent arrangement is that there is a grommet 
as 906A in alignment with each grommet as 906 
and all of these grommets are made of conduc 
tive material. . . . 
A plurality of plugs as 9f are provided which 

pass through openings in the upper wall of the 
casing 999 aligned with the aligned grommets 
as 906 and 906A. Locking rods as 9 5 extend 
between the end walls of the casing 999 in par 
allel relation with the bus bars as 9 f A and these 
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rods are insulated from said casing. Each plug 
9 has two spaced notches as 93 and 94 in 
the stem thereof that are selectively engageable 
with the locking rods as 95. When the lower 
most of the notches as 94 in the stem of a 
plug as 9? engages thc associated locking rod, 
the plug is held in such a position that it extends 
only into a grommet as 906, but when the upper 
most of the notches as 93 is engaged with the 
locking rod as 95 then the plug extends through 
both the grommet as 906 and the grommet as 
906A with which it is to cooperate. Normally 
the plugs as 9 are all disposed in an upper 
position with the lower notches as 94 thereon 
engaging the cooperating locking rod, but When 
a finger piece as 92 on the plug is grasped and 
the plug is pushed inwardly into the position 
occupied by the next to the last plug to the left 
in Fig. 20, it is in, what may be called, its oper 
ative position. 

Referring now to the schematic views FigS. 1) 
tó 1.j Wherein the longitudinal and transverse 
bus bars generally indicated by 9 OA and 9 fa 
respectively, aire diagrammatically shown and 
also to Fig. 1e, it will be seen, when the lower 
end of Fig. 1 f is aligned with the upper end of 
Fig. 1e, that each digitally significant contact On 
each stator 359 is respectively connected to a 
longitudinal bus bar as 90A. The longitudi 
nal bus bars, in common with other apparatus 
previously described, are arranged in groupS and 
the group of longitudinal bus bars 90A at the 
right hand end of Fig. 1f pertains to pence, the 
next group to the left pertains to '1' to '9' or 
units shillings, the next to the left to ten shill- : 
ings, the next to the left to units pounds and SO 
on. The aforesaid interconnection between the 
contacts on the stators as 359 and the longitudi 
nal bars as 9 OA is such that the contact on 
the stator as 359 pertaining to One penny is 
connected to the bus bar as 90A pertaining to 
one penny, and as further examples the contact 
pertaining to three shillings is connected to the 
bar as 90A pertaining to three shillings and 
the contact in the units order pounds pertaining 
to four pounds is connected to the bar as 90A 
pertaining to four pounds in the units pounds 
group. Hence it Will be seen that for each Con 
tact on a stator as 359 there is a longitudinal bus 
bar as 90A. 

In. So far as each grid structure is concerned, 
the longitudinal bars as 90A are the incoming 
bars while the transverse bars as 9 í A are the 
outgoing bars. In other words, when a computa 
tion is to be continued on through a grid of the 
proportionating apparatus, a connection is esta)- 
lished between the proper longitudinal bars and 
transverse bars and which constitute the proper 
bars is determined as follows: Referring now to Figs. lf, 1g and 1h where, 
for the purpose of the present machine, a propor 
tionating apparatus or grid is shown for deter 
mining the tax to be paid on the gross dividend, 
selected of the plugs as 9 1, Fig. 20, represented 
by dots in these views are pressed inwardly into 
operative position to interconnect Selected of the 
longitudinal bars with selected of the tranSVerse 
bars and which of these plugs is to be so pushed 
inwardly is to be determined as follows: 
In the present instance the tax rate is five 

shillings per pound and it will be remembered 
that each of the longitudinal bars 90A repre 
sents a predetermined amount. I likewise, each 
of the transverse bars 9 A represents a prede 
termined amount. 

() 

() 

() 
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stance interconnection is established between 
each longitudinal bar 9 OA and one or more 
transverse bars 9A in such a Way that the 
selected, that is to say, connected, transverse 
bar or bars represents the amount of tax On 
the amount represented by the longitudinal bar 
under the rate of five shillings per pound. 

For example, the longitudinal bar 90A rep 
resentative of one pound, which bar in Fig. if 
is indicated by 90P has the plug 9 therein 
above the transverse bar 9 A, representing five 
shillings, which bar in Fig. 1 f is indicated by 
9 S, pushed inwardly to operative position. So 
that electrical connection is established between 
this longitudinal bar 9 OP and this transverse 
bar 9 fS so that if the longitudinal bar is poten 
tialized the transverse bar will also be potential 
ized, which means, in the present instance, that 
if a dividend of one pound were payable a tax 
of five shillings would be determined thereon. 
A further example is that if the bar 90A rep 
resentative of ten shillings is selected, which bar 
in Fig. 1f is indicated by 9 OS, this bar will be 
connected by moving plugs 9 i thereon into op 
erative position so as to establish connection be 
tween this bar 9 OS and the transverse bars 
representative of two shillings and six pence, 
which is the amount of tax on ten shillings at 
the rate of five shillings per pound, these trans 
Verse bars being indicated by 9 T and 9 P in 
Fig. lf. A Still further example is the bar 90A 
for seven pounds, which is indicated by 9 OG 
in FigS. lf and 1g. The tax on seven pounds 
at the rate of five shillings per pound is one 
pound, fifteen shillings, and this amount of tax 
Would be impressed upon the transverse bars 9 A 
by moving plugs 9 into operative position to 
establish connection between the seven pounds 
bar 90G and a transverse bar 9? fa, indicated in 
Fig. 1g by 9 C, representative of one pound, 
also between a transverse bar indicated by 9 Y 
in Fig. lf representative of ten shillings and a 
further transverse bar, indicated by 9 f is in Fig. 
lf, representative of five shillings. s 

It will thus be seen that one or more connec 
tions between a bar 910A and bars 9 A may 
be required depending upon the result of the 
computation. Furthermore, referring to the just 
set forth examples, it will be recalled that there 
is a connection between the transverse bar 9 is 
for five shillings and the longitudinal bar, 91OP 
for one pound and also the longitudinal bar 9 OG 
for Seven pounds so that two connections are 
made to the five shillings transverse bar 9 S. 

60 

Hence in the present in- 75 

The effect of this would be that jf the one pound 
bar 90P were potentialized, the seven pounds 
bar 90G would also be potentialized. When 
the One pound bar 9 OF is potentialized, it is 
intended that only the transverse bar 9 S for 
five shillings should be potentialized, but if, as 
here, the seven pounds bar 9 OG would also be 
potentialized, the result would be to potentialize 
the transverse bars 9 C and 9 Y for one pound 
and ten shillings, respectively as well as the five 
shillings bar 9 is because the seven pounds bag 
is connected not only to the five shillings trans 
verse bar 9, S but also to the one pound, and 
ten shillings transverse bars 9 G and 9 Y. 
The effect of this would be to compute a tax of 
one pound and fifteen shillings on one pound in 
Stead of a tax of five shillings. 

This is overcome by providing the following 
arrangement: A plug board 533, Fig. 21, of in 
sulating material is provided in which there are 
a plurality of sockets 534, in each of which sock 

  



ets there is an upper contact 535 and a lower 
contact 586 insulated one from the other. Jacks 
527 are also provided and each of these jacks 
includes an upper contact strip. 52 and a lower 
contact strip 529, respectively adapted for engage 
ment with the contacts 535 and 53 when the 
jack is inserted into a socket 534. 
tion to this plug board, special plugs 4A are 
provided which are similar to the plugs 9 ex 
cept that the plugs 4A include a tip 52 of 
conductive material and a sleeve 52 of insulat 
ing material about the periphery of which sleevér 
there is a sleeve of conductive material 524, the 
sleeve of conductive material 524 being insulated 
by the sleeve 528 from the conductive tip 52. 
When a plug 4f A is to be inserted in lieu of 
a plug 9 in the grid shown in Figs. 19 and 20, 
the jack 52 associated with said plug 4A will 
be concurrently placed in any conveniently avail 
able socket 584 in the board 533. The sleeve 524 . 
has upper and lower notches 43A and 44A 
therein for the same purpose as the notches 93 
and 914 in the stem of the plugs 9l 1. A conduc 
tor 522 extends through the sleeve 523 and is in 
conductive relation with the tip 52. 
527 and plugs 4f A are connected together in 
pairs of both mechanically and electrically by a 
flexible cable (not shown) including conductors 
525 and 526, and it is anticipated that those 
paired units not in use will be stored out of : 
association with both the board 533 and the 
grid, FigS. 19 and 20. Each conductor 526 in 
terconnects the contact strip 529 of a jack with 
the sleeve 524 of its cooperating plug while each 
conductor 525 interconnects the contact strip 
528 of a jack with the conductor 522 and there 
fore with the conductive tip 52 f of its cooperat 
ing plug. Circuits respectively including con 
ductors 539 and 539A interconnect each contact 
536 with the contact 535 in the same socket 534. 
A circuit interrupter 537 similar to those illus 
trated in Fig. 18 is provided in series with each 
pair of conductors 539 and 539A. The next to 
the lowermost of the circuit interrupters, en 
closed by a dotted line, is completely illustrated 
diagrammatically whereas the lowermost of said 
interrupters is shown symbolically similarly to 
those in Fig. 1b. It will be seen that the impres 
sion of battery on a contact 536 will result in 
energization of the associated electromagnet 
537A, and the pivotal movement of the arma 
ture 537B for closing the contacts 539C and 
539D, thereby completing the circuit for the flow 
of current from the contacts 36 to its associated 
contact 535. However, the current limiting de- : 
vices 637 will not facilitate the flow of current 
in the Opposite direction should battery be ap 
plied to a contact 635 because this would mere 
ly potentialize a circuit dead-ended at the asso clated contact 539C, 
Plugs as 4A are employed in each instance 

Where two or more of the longitudinal bars 9 foA 
are connected to a common one or more of the 
transverse bars 9 A as, for example, in the in 
stance set forth above where the bars 9 OG and 
OP are connected to the common transverse 

bar 9 S. When a plug 4f A is inserted at an 
intersection as just described, the sleeve 524 
thereof is electrically connected with the lon 
gitudinal bar while the conductive tip 52 there 
of is connected with the transyerse bar. When 
current is to flow from a first longitudinal bar 
to the transverse bar, the flow will be in the 
direction of the arrow F, Fig. 21, and in this 
instance the circuit interrupter 537 will function 

Said jacks , 

In add 
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in the manner previously described to enable this 
circuit to be established. However, in an in 
stance where a second longitudinal bar that is 
also connected to said transverse bar is poten 
tialized to potentialize said transverse bar, the 
conductive tip 52 of the plug 4A at the first 
bar will be potentialized, but this will merely 
potentialize the associated contact 535 of the 
board 533 and hence will not result in energiza 
tion of the electromagnet 587A, wherefore circuit 
cannot be established through the circuit inter 
rupter 537 to the first longitudinal bar. The 
effect of this will of course be to prevent a feed 
back and erroneous potentialization of longitudi 
nal and Consequently transverse bars 9 A. 

In the present instance where potential for 
the longitudinal bars 90A is to be derived from 
contacts on the stators 359 and more specifically 
when the rotors 350 associated with these sta 
tors are set to represent the above described prod 
uct of two hundred thirty-one pounds, thirteen 
shillings and four pence, longitudinal bars as foll 
lows are potentialized, the bar 9 OB representing 
four pence, the bar 9 OC representing three 
shillings, the bar 90S representing ten shillings, 
the bar 90F representing one pound, the bar 
90D representing thirty pounds and the bar 
90E representing two hundred pounds, each of 
these bars being located in its respective group. 

In computing taxes under various tax rates, 
there will be instances where the result will be 
in fractions of a penny and provision is made to 
take care of such a condition and to this end a 
group of nine transverse bars, generally indi 
cated by SP, Fig. 1.f, are provided in addition to 
the regular transverse bars 9 A, which regular 
transverse bars, like the longitudinal bars 9 foA, 
are arranged in groups for pence, '1' to '9' shill 
ings, ten shillings, units order pounds, etc. The 
group of bars SP are arranged adjacent to and 
are in addition to the eleven transverse bars 9 A 
for pence, and plug connections are intended to 
be respectively established between the trans 
verse bars of the group SP and the longitudinal 

5 bars 90A in the same manner as that in which 
connection is made between the regular trans 
Verse bars with the longitudinal bars, which is 
to say, by means of plugs as 9 or 4 A. The 
manner in which the bars of the group SP effect 
entries is explained more fully hereinafter, it be 
ing sufficient for the present purpose to explain 
that no entry is made when a bar or bars in 
the group SP representative of one-tenth penny 
to five-tenths penny is or are potentialized, but 
when a bar or bars in this group representative 
Of six-tenths penny to nine-tenths penny is or 
are potentialized, the entry of an additional 
penny is effected, 

Prior to the time the machine is set in Oper 
ation plugs 9 or 4. A will be moved into their 
Operative position for every possible contingency 
within the capacity of the machine according to 
a given taxrate. Diferent tax rates require dif 
ferent arrangements of the plugs, and in the 
present instance where the rate is five shillings 
per pound the plugs will be placed in operative 
position at the intersections at which small cir 
cles are placed. It so happens with this tax 
rate that most of these plugs commonly engage 
a transverse bar with one or more other plugs 
which are respectively engaged with a different 
longitudinal bar or bars wherefore it is essen 
tial that most of these plugs shall be of the 
character as the plug 4A, although this is not 
the situation with all tax rates as will be pres 
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ently explained with respect to a tax rate of 10 
per cent. But referring to the drawings in Figs. 
1f, 1g and 1h, where the set-up for a tax rate 
of 25 percent is illustrated, it will be seen that 
a plug 4 A of the longitudinal four pence bus 
bar 90Bis in operative position to establish con 
nection with the transverse bar 9 B represen 
tative of one penny which monetary amount is 
25 percent cf said four pence. A plug 4 A 
interconnects the bar 9 OC representative of three 
shillings with the transverse bar 9 C represen 
tative of nine pence; plugs 4f A interconnect 
the bar 9 CS representative of ten shillings with 
transverse bars 9 T and 9 P respectively rep 
resentative of two shillings and six pence; a 
plug 4 í A interconnects the bar 910P represen 
tative of one pound with the transverse bar 9 S 
representative of five shillings; plugs 4A in 
terconnect the bar 90D representative of thirty 
pounds With transverse bars 9 H and 9 Y re 
Spectively representative of Seven pounds and ten 
shillings; and a plug 4f A interconnects the bar 
90E representative of two hundred pounds with 

O 

the transverse bar 9 ?k representative of fifty 
pOunidiS. 
nal conductors is connected by fully inserted 
plugs 4. A with transverse conductors singly or 
in groups, as the case happens to be, which re 
Spectively represent 25 percent of the value of 
Such longitudinal conductors. 
Had the tax rate been 10 percent instead of 

25 percent the grid in Figs. 1.f., 1g and 1 it would 
have had plugs inserted at the intersections 
marked With Small crosses, which in some in 
stances coincide with the aforementioned Small : 
Circles. As an example of the method of se 
lecting the positions of the plugs for the 10 per 
cent rate and with reference to the one pence 
longitudinal bar, this bar will be connected to 
the One tenth penny transverse bar in the frac 
tional pence group SP. In the shillings group 
of longitudinal bars the one shilling conductor 
is shown connected with both the one penny 
transverse bars and the two tenths penny bar 
Since ten percent of one shilling is one and two 
tenths pence. It will be noted that for the most 
part the plugs arranged according to this 10 
percent schedule establish connection between 
but single longitudinal and transverse bars, thus 
making it possible to use the simple plugs 9 
in these instances. However as before, where 
a transverse bar is joined to more than one lon 
gitudinal bar by means of plugs, these plugs will 
be of the character of plugs 4 A. 
The effect of the foregoing interconnecting 

of the longitudinal bars 9 foA with the trans 
verse bars 9A according to the schedule indi 
cated by the Small circles at the grid intersec 
tion points in Figs. lf, 1g and 1 h is the selec 
tion of such transverse bars 9 A that poten 
tialization thereof may be utilized to effect the 
entry of a predetermined tax upon any amount 
represented by the stator contacts at which the 
rotor bars 355, Fig. le, stand, and in the present 
example to effect an entry of fifty-seven pounds, 
eighteen shillings and four pence in a manner 
which Will be described presently, this amount 
being the tax on two hundred thirty-one pounds, 
thirteen shillings and four pence under a tax rate 
of five ShillingS per pound. 
The proportionating apparatus in the present 

instance not Only includes the above described ar 
rangement for determining the tax on various 
amounts presented thereto but also provides a 
grid arrangement structurally similar to that 

Likewise, each of the other longitudi 
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employed for determining the tax, and this addi 
tional grid is employed for determining, in the 
present instance, the net amount of the dividend, 
which is to say, the difference between the gross 
amount of the dividend set up in the rotors 350 
and the amount of the tax. 
This additional grid is illustrated in Figs, li 

and li and the longitudinal bars 90A thereof 
are respectively connected to the longitudinal 
bars 90A in the grid shown in Figs... if, 1g and 
1h by Suitable conductors generally indicated 
by AB which extend between the respective lon 
gitudinal bars. Plugs as 9 and 4A are em 
ployed in the grid shown in Figs. 1i and li to 
establish such interconnections between the lon 
gitudinal and transverse bars thereof so that 
the selective potentialization of the longitudi 
nal bars Will result in potentialization of the 
transverse bars that represent the net dividend 
to be paid pursuant to the amount of the gross 
dividend less the amount of the tax. As in the 
case of the grid shown in Figs. 1.f., 19 and 1h, 
either a plug 9 if or 4A, as may be required, 
is disposed in operative position for every con 
tingency. Within the capacity of the machine. 
The Small circles at the intersections of these 
bars indicate the positions of inserted plugs nec 
essary to prepare this part of the grid for read 
ing out the net incurred by deducting a 25 per 
cent tax from the gross. 
Inasmuch as the longitudinal bars of the grids 

respectively shown in Figs. lf, 1g and 17 and in 
Figs. 1i and 1j are respectively connected one to 
the other, they are potentialized simultaneously 
So that the transverse bars representative of the 
amount of tax and the net are energized simul 
taneously and Since the gross amount of the di 
videned is represented by the longitudinal bars 
which are potentialized, potentialized conductors 
representative of the gross, tax and net are avail 
able and in the présent instance such potential 
ized conductors are employed to effect set-up of 
devices which will print the various amounts rep 
resented by the potentialized conductors. In this 

3 connection, however, it should be noted that not 
all of the selected longitudinal and transverse 
bars are potentialized simultaneously for the po 
tentialization proceeds group by group under con 
trol of contacts on the synchronizer drum 86. 
Thus first the selected longitudinal bar for pence 
is potentialized which, of course, results in the 
potentialization of the transverse bar or bars 
connected to this selected pence bar, then the 
selected of the “1” to '9' or units shillings bars 
is potentialized along with the transverse bar or 
bars connected thereto and so on. 
In the present instance where the product or 

gross dividend is two hundred thirty-one pounds, 
thirteen shillings and four pence and the tax 
thereon is fifty-seven pounds, eighteen Shillings 
and four pence, the net amount of the dividend 
is one hundred seventy-three pounds, fifteen 
shillings and no pence. The net in the present 
instance does not include any sum eXpreSSed 
in pence, but this does not mean that it is not 
necessary to install a plug as 9 or 4 A in 
the longitudinal bar 9 foF for four pence in the 
grid shown in Figs. 1i and 1j, and in order that 
the correct net will be produced a plug 4A is 
moved into Operative position so as to connect 
this longitudinal bar 9 OF with the transverse 
bar 9L, in this grid representative of three 
pence. That is, each of the longitudinal bars in 
this net portion of the grid is connected with 
One or more transverse bars representative of 
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75 percent of the respective of said longitudinal 
bars. Thus continuing specifically with the lon 
gitudinal bars which will be potentialized in the 
present machine operation according to a gross 
of two hundred thirty one pounds, thirteen shill 
ings and four pence, the longitudinal bar 90H 
in this grid for three shillings in the '1' to '9' 
or units shillings group has a plug 9ff therein 
moved to operative, position to establish con 
nection with a transverse bar 9 fM representa 
tive of two shillings. . This bar 9 OH also has, 
in the present set-up, a plug 4ffA therein to 
establish connection with the transverse bar 

, si IL representative of three pence, it being ob 
served that the plugs 9 are used for the Con 
nections where but a single longitudinal bar is 
connected with a single transverse bar and that 
the plugs 4A are used where a longitudinal 
bar is connected with a transverse bar which is 
connected with one or more additional longi- £ 
tudinal bars and to prevent feed-back as ex 
plained hereinabove with respect to the "Tax'. 
portion of this proportionating device. Fur 
thermore, the ten shillings bar 90K in the grid 
shown in Figs. ii and 1d has plugs 9 and 
4. A therein moved into operative position with 
transverse bars 9 to and 9R respectively rep 
resentative of seven shillings and six pence, and 
also the one pound bar 9 OM in the units order 
pounds group of bars in this grid has a plug 
4 A therein moved into operative position to 
establish connection with the transverse bar 9 U 

5 
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Printing mechanism setting-up apparatus 

In the present instance the product or gross 
amount of the dividend, the product of this gross 
amount times a rate, the amount of tax in this 
instance, and the difference of the subtracting 
operation, the net amount of the dividend in this 
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representative of ten shillings, and a plug 4A 
therein to establish connection with a transverse 
bar 9 V representative of five shillings. The 
thirty pounds bar 9 ON in the tens order pounds 
group of bars in this grid has plugs 4A there 
in moved into operative position to establish con 
nection with transverse bars 9W and 9 X 
respectively representative of twenty pounds and 
two pounds. This bar also has a plug 4 A there 
in moved into operative position to establish con 
munication with the ten shillings transverse bar 
9 U. The two hundred pounds bar 9 OG in 
the hundreds order pounds group of bars in this 
grid has plugs 9 and 4. A therein moved into 
operative position to establish connection with 
transverse bars 9 J and 9 Z respectively rep 
resentative of one hundred fifty pounds. 
The set-up of the proportionating apparatus or 

grids shown in Figs. 1f, 1g and 1h or Fig. 1i or 
if will be facilitated by preparing tables exem 
plifying the various results to be obtained by the 
use of the apparatus, and then by the use of 5 

40 

such tables the moving of plugs 9 or ?i l 1A into 
operative position is facilitated since it is only 
necessary to refer to such table in order to de 
termine which of such plugs in each instance is 
to be moved into operative position. 
The proporticinating apparatus has been de 

scribed herein as embodying two sections or 
grids in one of which, in effect, a multiplication 
is performed and in the other of which, in effect, 
a subtraction is performed, but it is to be under 
stood that since such grids are manually Set up 
as in the present instance by moving plugs 9 
or 4 A into operative position, such a grid or 
proportionating apparatus might be used to ef 
fect an addition or a division, the aforesaid mul 
tiplication in the present instance being effected 
in the grid shown in Figs. 1.f. 1g and 1 h and the 
aforesaid subtraction is effected in the grid shown 
in Figs. 1i and lj. 
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instance, are derived from the proportionating 
apparatus and passed through a transferring 
mechanism or notor units similar in construc 
tion and operation to those employed to effect 
set-up of the rotors 350, and this transferring 
mechanism sets up the printing mechanisms. 
The manner in which the foregoing amounts are 
derived from the proportionating apparatus and 
are entered in the transferring apparatus will be 
described first, and in this connection it should 
be noted that the transferring mechanism, to 
which reference has just been made, includes a 
stator 50 and a rotor 502. 
The stator 50, Figs. 1k, 1, 1m, in, 22 and 24, 

includes long contact strips 50X similar to the 
long contact strips on the stator 30, Fig. 1e, and 
short contact strips 55B are associated with the 
long contact strips 50 X. On the stator 50. One 
group of such long and short contact strips is 
employed to effect operation of the transfer or 
motor units pertaining to the net amount, an 
other group of such long and short contact strips 
effect operation of units pertaining to the gross 
amount, and still another set of such long and 
short contact strips effect operation of units per 
taining to the amount of tax. Each of these 
groups contains a set of contacts that pertains 
to pence, another that pertains to '1' to '9' or 
units shillings, another for ten shillings, and so 
On. In addition, the groups that pertain to the 
net and the tax each contains an additional set 
of long and short contact strips that pertain to 
fractional pence. 
The transverse bars of the grid pertaining to 

the net each has a conductor connected thereto, 
and these conductors are passed to a cable 59, 
Figs. 1i and 1?, which is referred to hereinafter 
as the net cable, and these conductors pass out 
of this cable in Figs. 1k and 1L where they are 
respectively 2cnnected to long contact strips 
50X in the net group that pertain to the same 
value as the transverse bar to which the con 
ductor is connected. Likewise, the transverse 
bars of the grid, Figs. lf, 1g and 1 h, which per 
tains to tax have conductors connected thereto 
which are passed into a cable 545, and these cont 
ductors pass out of this cable, in Figs. 11m and lin 
where they are respectively connected to long 
contact strips 50X in the tax group that per 
tain to the same value as the transverse bars to 
Which these conductors are respectively con 
nected. Furthermore, it has been explained that 
conductors AB respectively connect the longitu 
dinal bars in the tax grid to the longitudinal bars 
in the net grid. Conductors CD are respectively 
connected to these interconnecting conductors 
A3, and these conductors are passed into a cable 
547, Fig. 1h, and pass out c. this cable in Figs. 
1L and 1m where they are respectively connected 
to long contact strips 50X in the gross group 
that pertain to the same respective values as the 
transverse bars in the grid to which these con 
ductors are electrically connected through the 
conductors CD. ? · 

The short contact strips Sf 5B that are associ 
ated with the long contact strips 50 X on the 
stator 50 are selectively disposed in longitudinal 
rows that are, as in the case of Fig. 1e, respec 
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tively numbered “1,” “3,’ “5,” “1,” “5” in Fig. 1n, 
which of course means that when a rotor bar 
On the rotor 502 associated with the stator 50 
passes along the long contact strips 50 X it suc 
cessively closes circuit to the short contact strips 
55B, whereupon solenoids similar to the sole 
noids 396- are energized to drive the associ 
ated motor unit an amount equivalent to the 
numerical value of the longitudinal row in which 
the engaged short contact strip is arranged in 
FigS. k to 11. 
The advancing of the motor or transfer units 

is under control of the rotor bars 503 on the 
rotor 502, and these rotor bars traverse the con 
tacts on the stator 50 í. The rotor 502 is shown 
in Figs. 22 and 23 and in Figs. 1k to ln. Refer 
ring first to Figs. 22 and 23, the rotor 502 is in 
the form of an elongated cylinder which is axial 
ly fluted to thereby define spaced ledges along its 
periphery. Corresponding ends of leaf springs 
504 are connected to the ledges and the rotor 
bars 503 are mounted at the free ends of these 
leaf Springs. There is a ledge and a row of leaf 
springs and rotor bars 503 for pence, “1” to '9” 
or units Shillings, ten shillings, unit pounds and 
So on up to hundred thousands pounds so that, 
in effect, there is a row of rotor bars 503 for 
each rotor 350 and its cooperating stator 359. 
AS in the case of the rotor 3 and the stator 

30, the selective energization of the long con 
tact strips 50X is to be effected successively, but, 
Whereas in the case of the rotor 3 and the 
stator 30 the successive energization was for 
the units order, tens order, hundreds order and 
So forth of the multiplicand, in the case of the 
Successive energization of strips 50 X on the 
stator 50, the energization is for pence, “1” to 
'9' or units shillings, ten shillings, units order 
pounds, and so forth. This is due to the fact 
that the selective energization of the long con 
tact strips on the stator 50 f is ultimately under 
control of the selected contacts on the stators 
359. It is of course to be understood that this 
ultimate energization might be through perfora 
tions or Some other means and the successive en 
ergization of the groups of long contact strips on 
the stator 50 would correspond to whatever ar 
rangement was employed at the ultimate source 
of energization. V- 

It will be recalled that the rotor 3 was timed 
to make a complete revolution each time a set of 
contacts as "Units 1-9' on the synchronizer drum 
86 for a particular order in the multiplicand 
moved past the brushes 90; see Fig. 40 of the 
tinning chart. However, in the case of the rotor 
502, it is arranged to rotate at such a speed that 
One of the plurality of rows of rotor, bars 503 
thereon moves over the contacts on the stator 
50t each time a contact 50 R to 50 Z, Fig. 1d, 
on the Synchronizer drum 86 moves past the 
brushes 90. This is illustrated graphically in 
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Figs. 41 and 45 of the timing chart where opera 
tions of the brush sets one to nine, indicated with 
reSpect to the chart-lines Chl8 and Ch?9, will be 
seen to coincide in point of time respectively with 
the contacts 50 S to 50 Z, that is to say, a first 
brush set will wipe the long contacts 50 X. While 
the contact 50S wipes its brushes 90, a second. 
brush set will wipe the long contacts 50 X while 
the contact 50 S wipes its brushes 90, and so on. 
The contacts 50 R to 50Z are mounted on the 
Synchronizer drum in such a position that they 
move into cooperation with the brushes 90 well 
after the sets of contacts on this drum for the 
various Orders of multiplicands have moved out 
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of cooperation with the brushes, the spacing of 
these contacts and the speed of operation of the 
drum being Such that sufficient time is allowed 
to effect set-up of the rotors 350 in the manner 
previously described. - 

However, in so far as time of operation of the 
machine is concerned, after the rotors 350 have 
been set up, the Synchronizer drum attains such 
a position in its rotation that the contact 50 ?R, 
which pertains to pence, bridges the circuit be 
tween the pair of brushes 90 with which it is 
adapted to cooperate, and in this instance a cir 
cuit is closed as follows: from battery conduc 
tor 84 through conductor 502R, and its brush 90, 
contact 50 R to conductor 467 through its brush 
90, this conductor leading into a cable 466. The 
conductor 46 passes out of cable 466 in Fig. lie 
and is connected to a contact ring 36 on the 
Stator 359 pertaining to pence. This contact 
ring 36 is co-extensive with the spaced contacts. 
R on the stator 359 so that so long as the rotor 
bar 355 on the rotor 350 cooperating with this 
particular stator is in engagement with any con 
tact R on the stator 359 circuit will be closed 
from the contact ring 36 to the contact so en 
gaged by the bar 355. In the present instance 
the rotor bar 355 is in engagement With the con 
tact on the stator 359 representative of four 
pence and hence circuit is closed to this contact. 

It will be recalled that each of the contacts on 
the stators 359 is respectively connected electri 
cally with longitudinal bars 9 foA in the grid shown 
in Figs. 1.f., 1g and 1h so that when circuit is 
closed to the four pence contact R on the pence 
stator 359 circuit is closed to the four pence lon 
gitudinal bar 9 OB. This bar, as has been de 
scribed heretofore, is connected to the transverse 
bar 9f B in the grid shown in Figs. 1.f., 1g and 
lh that represents one penny. It will also be 
recalled that the longitudinal bars in the grid 
shown in Figs, it and 1d are connected to the lon 
gitudinal bars in the other grid so that if a lon 
gitudinal bar in one grid is potentialized the cor 
responding longitudinal bar in the other grid will 
be potentialized. Thus in the instance where the 
longitudinal bar 9 OB in the grid shown in Figs. 
1f, 1g and 1h, representative of four pence, is po 
tentialized, the longitudinal bar 9 OF represent 
ative of four pence in the grid shown in Figs, li 
and li Will be potentialized through conductor 
AB2. This bar 9 f OF, as will be recalled, is con 
nected to a transverse bar representative of three 
pence. 

It will be recalled that the transverse bars 
9A in the grids are respectively connected elec 
trically With correspondingly valued long con 
tacts on the stator 50. It will also be recalled 
that a conductor CD is connected to each con 
ductor AB interconnecting the respective longi 
tudinal bar in the two grids. Hence in this in 
stance the conductor CD2 connected to the con 
ductor AB2 interconnecting the four pence lon 
gitudinal bars in the two grids is potentialized. 
The conductor CD2 leads out of the cable 547 
in Fig. 1L and it is connected to the long con 
tact strip 50 X on the stator 50 in the gross 
group representative of four pence. Moreover, a 
conductor CT2 leads from the now potentialized 
transverse bar 9 B in the tax grid, representa 
tive of one penny, to a long contact strip 50 X on 
the stator 50 in the tax group, representative of 
one penny, and a conductor CF2 leads from the 
potentialized transverse bar 9 L'in the net grid, 
representative of three pence, to a long contact 
strip 501X in the net group on the stator 50 í. 
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Thus battery is applied on three long contact 
strips 50 X on the stator 50 in the present in 
stance by the passage of the contact 50 R past 
the brushes 90, Fig. 1d. 

In the present machine where dividend war 
rants or checks are being printed and also re 
ceipts or counterfoils and where both ordinary 
warrants and bankers warrants are to be printed, 
there arises a condition which will be explained 
in detail hereinafter where certain operations of 
the machine are rendered ineffective. This is 
under control of a switching arrangement, shown 
in Figs, k to 1m, wherein a Switching bar 58 is 
shown. The movable elements of this switching 
arrangement are connected to this switching bar 
which is under control of solenoids 508, Fig. 1n, 
and 511, Fig. 1k. In the present instance this 
SWitching arrangement is operated by the Sole 
noid 508 to dispose the Switching arrangement 
in a position which might be called a normal op 
eration, and in which position the Switch is ill 
lustrated in FigS. 1k to 17. The energization of 
the Solenoid 508 is effected, at the time indicated 
by the left end of chart-line Ch 9, Fig. 45, from 
a contact 50 P on the synchronizer drum 86, 
Fig. 1d, where an adjacent contact 59 Q Sub 
stantially coextensive in length is also shown. 
The normal operation, as stated, is under control 
of contact 50 F whereas the alternate operation 
is under control of contact 50 Q. Which of these 
contacts is to be selectively potentialized is de 
termined from the printing and control devices, 
which is to say, special perforations are provided 
in cards 77. When a perforation is provided in 
the control card TT in a position to cooperate 
with the sensing finger 5 D, Figs. 1 and 5, this 
sensing finger is grounded. This sensing finger, 
as shown in Fig. 1d, is connected through a con 
ductor 502T to a brush 90 that cooperates with 
the contact 50 P. The contact 50 P moves into 
cooperation with the brushes 90 prior to the time 
the contact 50R reaches these brushes so that 
circuit is closed by this contact 50 P to a con 
ductor 506 which leads into a cable 507 and 
which passed out of this cable in Fig. 1n where it 
leads to one end of the winding of solenoid 508, the 
other end of this winding being connected to bat 
tery. Hence the Switching arrangement includ 
ing the control bar is properly positioned prior to 
the time any of the contacts as 50 R move into 
aSSociation with the brushes 90 to effect poten 
tialization of long contact strips on the stator 50. 
A conductor 506R is connected to the conduc 
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applied battery on selected of the long contact 
strips on the stator 50?, this row of rotor bars will 
move into association with these contacts, the 
time of operation of said row of bars being indi 
cated by the designation "Set 1' in association 
with the chart-line Ch. 8 in Fig. 45 concurrently 
with the time circuit is closed by Said contact 
50R which appears in Fig. 41. 
As this row, set number one, of rotor bars 

moves over the three long contact strips 50 X on 
the stator 50 í to which battery has been applied, 
as previously described, circuit is closed to the 
short contact strips associated with these long 
contact strips, and as circuit is closed to these 
short contact strips the motor units to which 
they are connected are advanced in an amount 
corresponding to the numerical value of the lon 
gitudinal row in which the short contact strips 
are respectively located. Thus, So far as the 
contact Strip in the net group in the set pertain 
ing to pence is concerned, the motor unit for 
pence in the net portion of the apparatus will be 
advanced to represent three pence; the motor 
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tor 506, as shown in Fig. 1n, and this conductor 
506R leads to one end of the winding of the sole 
noid 508A, the other end of this winding being 
connected to battery. Therefore, when conduc 
tor 506 is grounded by the contact 50 IP, the sole 
noid 508A is energized. This attracts the core 
508B of this solenoid which permits the clutch 
508C, Fig. 1n, to engage under the action of spring 
508D. It is this clutch that controls rotation of 
the rotor 502 and hence when this clutch engages, 
the rotor 502 is set in operation, power being 
derived from the motor 272 through a gear train 
508G, shown in Fig. 1n. 
The rotor 502 is therefore driven from the same 

Source of power as the synchronizer drum 86 and 
will therefore operate in timed relation with such 
synchronizer drum. At the time the rotor 502 
is set in operation one of the axial rows of rotor 
bars 503 thereon is in position to move into aSSO 
ciation with the long contact strips 50 X on the. 
stator 50 f, and by the time the contact 50 R has 
moved into association with the brushes 90 and 
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unit for pence in the gross portion of the appa 
ratus will be advanced to represent four pence; 
and the motor unit for pence in the tax portion 
of the apparatus will be advanced to represent 
one penny. 
The motor units to which reference has just 

been made are diagrammatically illustrated in 
Fig. 1o where it will be seen that a plurality of 
such units are provided, there being a motor unit 
for fractional or decimal penny, pence, '1' to '9' 
or units shillings, ten shillings, and so on. These 
motor units are structurally like the unit shown 
in FigS. 14, 16 and 25 and will be explained in 
detail hereinafter in connection with the de 
scription of the structural characteristics of the 
printing mechanism, 
The motor units to which reference has just 

been made are contained in the gross, tax and 
net Sections of a printing mechanism appearing 
in Fig. Io, where the section for receiving the net 
is shown diagrammatically to illustrate the ar 
rangement of the motor units of which each in 
cludes solenoids 875-, 375-3 and 875-5, 
which solenoids correspond respectively to the 
Solenoids 396-, 396-3 and 396-5 and which 
motor units are structurally like the accumulator 
units containing said solenoids 396-, 396-3 
and 396-5; see Figs. 14, 16 and 25. The struc 
tural environment for these motor units, includ 
ing the printing wheels as 520 driven thereby, is 
described in detail hereinafter under the heading 
“Printing mechanism,' wherefore, for the pres 
ent, it is thought expedient to, but briefly ex 

60 

plain that this section of the printing mecha 
nism for the net is divided into two parts in 
which duplicate entries are made. The one part 
is set to zero after each computation and im 
pression from its printing wheels and includes 
the printing wheels 520 pertaining respectively 
to pence, units shillings '1' to '9,' ten shillings, 
and So on, which are carried on a shaft 56. 
This one part of the net printing section also 
includes a fractional penny wheel, FP, on the 
shaft 516, and while this wheel carries no print 
ing characters, a carry-over circuit presently ex 
plained and controlled thereby effects entry onto 
the pence wheel 520 when an entry or successive 
entries exceeding five tenths penny is made on 
Said wheel FP. The other part of the net print 
ing wheel mechanism that is shown in Fig. 1o is 
for accumulating the total net and therefore in 
cludes printing wheels 520A upon the shaft 515 
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which are not returned to zero pursuant to each 
printing operation of the wheels 520. In other 
respects, So far as is of present concern, this 
other or totalling part of the net printing mech 
anism is like the part associated with the shaft 
56 and the circuit connections of the motor 
unitS in these two parts are connected in parallel 
So the entries made in the totalling section as 
Sociated with the shaft 55 will be equal to and 
be made simultaneously with those entries in 
the section associated with the shaft 56. 

Simplicity of disclosure is had by showing only 
diagrammatical representations of the casings 
for the tax and grOSS Sections of the printing 
mechanism respectively at 542 and 543 in Fig. 
lo, the tax section being identical with that part 
Of the net shown in Fig. lo, and the gross Section 
differing from such part of the net only insofar 
as no fractional penny wheels as FP are provided 
and the reason for the omission of the fractional 
penny wheels as FP in the gross section is that 
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there is no fractional penny group of conductors 
in the transverse group generally designated CD 
in Fig. 1h. Since this group of conductors are for 
transmitting the gross amount rather than a 
fractional part or other numerically related part 
thereof. Considering now the entry in the printing 
mechanism of Fig. io which occurs while the con 
tact 50R for pence is engaged with its brushes 
99, battery will be carried through a circuit in 
cluding conductors 84 and 502R, Fig. 1d, con 
tact 50 R. and its associated brushes 90, con 
ductor 467, Figs. 1d, and ie, pence stator ring 
36, the pence rotor bar 355, the four pence 
contact R engaged by said rotor bar, the four 
pence bar 9 OB in the tax portion of the propor 
tionating grid, the four pence conductor AB2 be 
tween the tax and net grids, the four pence lon 
gitudinal bar 90F in the net grid, the three 
pence transverse bar 9 i L, the three pence con 
ductor CF2 leading into the net cable 59, and 
to the three pence long contact bar with which 
the conductor CF2 connects upon the stator 50 
in Fig. 1k. Therefore, when the first set of wip 
ing contacts 503 upon the rotor 502 pass the 
number '3' row of short contacts 55B, circuit 
will be closed from said three pence long con 
tact through the short contact alongside there 
of, the associated number '3' contact upon the 
switching bar 58 which is now in the upper 
most position since the solenoid 508, Fig. 1n, is 
energized, and the number '3' conductor in 
the net cable 57 to the solenoids 85-3 of the 
pence motor units of the net section of the print 
ing mechanism in Fig. 10. Thereupon these 
pence motors are actuated to advance their asso 
ciated printing wheels 520 and 520A three digital 
positions during the time indicated by the chart 
line Ch?0 in Fig. 45. For the entry in the tax section of the printing 
mechanism 542, the battery extended from the 
Synchronizer drum contact 50 R to the four 
pence bar 90B in the tax grid is conducted 
through the one penny transverse bar 9 i B, con 
ductor CT2, Figs. 1f and 1m, to the one penny 
long contact on the stator 50 - This long con 
tact and the short contact adjacent thereto are 
swept by a rotor bar 503 while the bar trans 
verses the first number '1' row of short con 
tacts wherefore the battery is carried through 
the number '1' contact on the switching bar 
58 associated therewith and the one penny con 
ductor in the tax cable 544, Figs. º 1m, 1m and 1o 
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in the motor units for pence in the two sections 
of the tax section 542. Thus these pence motor 
units are actuated to advance their associated 
printing wheels 520 and 520A (not shown) in 
the amount of one penny at the time indicated 
by the chart-line Ch2, Fig. 45. 

Respecting the entry in the gross section 543 
of the printing mechanism, the battery extended 
from the synchronizer drum contact 50 R to 
the four pence conductor AB2 in Fig. 1h is con 
ducted through the four pence transverse con 
ductor CD2 and through the gross cable 547, Figs. 
1h to 1m, to the number “4º long contact in the 
pence group of the grOSS group upon the stator 
50. This long contact is traversed by a rotor 
bar 503 to first bridge such long contact and 
the number '1' short contact associated there 
with in the first row and to later bridge Such 
long contact and the number '3' short contact 
associated therewith. While said number '1' 
short contact is thus bridged, circuit is completed 
through the associated number '1' contact on 
the switching bar 58 and the number “1º con - 
ductor in the gross cable 546, Figs. 1 L to 1o, to 
the solenoids 875- (not shown) in the motor 
units for pence in the two parts of the grOSS 
printing mechanism section 543 to cause ener 
gization of the solenoids and the advance of their 
printing wheels 520 and 529A the distance to reg 
ister one penny at the time indicated by the 
chart-line Ch22 in Fig. 45. Immediately there 
after the rotor bar engages said number "3' 
short contact, closing circuit through the asso 
ciated number '3' pence contact on the Switch 
ing bar 5f 8 and the number “3” pence con 
ductor in said cable 546 to the Solenoids 875-3 
of the pence motor units in the gross printing 
mechanism section 543 to cause sinciultaneous en 
ergization of these motor units and the advance 
of their printing wheels 520 and 520A three 
additional spaces at the time shown by the 
chart-line Ch23, Fig. 45, so these pence wheels of 
the gross printing mechanism section will then 
each stand at four. Therefore at the time Set 
number one of the brushes or contacts 503 have 
swept the long contacts on the stator 502, and 
the synchronizer drum pence contact 50 R has 
swept its brushes 90, the entries in the pence di 
visions of the printing mechanism sections is: 
three pence in the net printing mechanism Sec 
tion, one penny in the tax printing mechanism 
section and four pence in the gross printing 
mechanism section, These amounts appear in Fig. 40 of the timing 
chart respectively above chart-line 20, chart-line 
2 and chart-lines 22 and 23 which chart-lines 
indicate the entries of said amounts in the man 
ner just described. Immediately after the contact 50 R passes 
from cooperation with the brushes 90, the con 
tact 50 S moves into cooperation therewith to 
control entries in the “1” to “9” shillings di 
visions of the printing mechanism. There 
upon a circuit is closed similar to the circuit 
which resulted in the advancing of the afore 
said motor units in Fig. 1o for pence but the 
contact 50 S closes a circuit to the longitudinal 
bars 9 OC and 9 OH in the two grids in the '1' 
to '9' or units shillings group representative of 
three shillings and to the interconnecting con 
ductor AB3. ,, The energization of these longitudinal bars 
9 (CC and 9 OH representative of three shillings 
results in energization of the transverse bars 9 M 

to the Solenoids 875-? (not shown) respectively 75 and 9 (L in the net grid respectively representa 
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tive of two shillings and three pence. Such en 
ergization of the aforesaid longitudinal bars also 
results in energization of the transverse bar 9 i? C 
in the tax grid representative of nine pence. 
Furthermore, a conductor CD3 connected to the 
conductor AB3 interconnecting the energized 
longitudinal bars 90C and 9 OH in the tax and 
net grids is energized along With theSe longi 
tudinal bars. The result of this is that the long 
contact strips on the stator 50 in the net group 
and representative of two shillings and three 
pence have battery applied thereto; also a long 
contact strip in the gross group representing 
three shillings has battery applied thereto; and 
a long contact strip in the tax group representa 
tive of nine pence has battery applied thereto. 
The application of battery to the aforesaid 

long contact Strips occurs just at a time the rotor 
502 has advanced sufficiently to have disengaged 
the axial row of rotor bars 503, referred to as : 
“set 1º in Fig. 40, from the long and short con 
tact strips on the stator 50 just wiped by these 
rotor bars. The rotor 5C2 is therefore so posi 
tioned that the next axial row of rotor bars 503, 
the second set, is in position to pass over the long 
and short contact strips, on the stator 50. As 
this axial row of rotor bars 503 moves over the 
long and short contact strips, the rotor bars 503 
Cooperating with the long contact strips to which 
battery has been applied, as above described, 
close circuit to the short contact strips associated 
with these long contact strips and, depending 
upon the longitudinal row in Figs. 1k to 1m, to 
which the numerals “1,” “3,’ “5,” “1,' '5' are 
applied in Fig. 1k, in which the short contact, 
strips are positioned, the motor units diagram 
matically illustrated in Fig. 10 are advanced, 
Which is to say, for example, the short contact, 
Strips aSSociated with the long contact strips in 
the tax group for nine pence has short contact 
Strips in the first of the number '1' longitudinal 
rows, in the number '3' longitudinal row, and 
in the first of the number “5' longitudinal rows, 
So that the resettable motor unit associated 
therewith is advanced first one division, then 
three divisions, then five divisions upon ener 
gization of the associated solenoids 875-1, 
875-3 and 875-5 respectively at the time indi 
cated by the chart-lines Ch24, Ch25 and Ch?6, 
Fig. 45, so that in all it is advanced nine divi- i 
sions, which is to say, it is advanced in an amount 
which is equivalent to a setting of nine pence 
thereon. However this particular motor unit had 
already been advanced to represent one penny 

, so that at the end of this newly imparted move 
ment this particular motor unit is set to repre 
sent ten pence. . . . . 
While the next preceding paragraph describes 

the advance of nine pence With respect to the 
resettable motor unit which would be the unit 
on the shaft as 5 f6 in Fig. 10, it will be under 
stood that the non-resettable unit for pence and 
on the shaft as 5f 5 is connected in parallel with 
the resettable unit and is simultaneously ad 
vanced in the same amount. For convenience, 
however, only the resettable unit has been re 
ferred to and this expedient is followed in the en 
suing description of entries in the printing mech 
anism. 

Furthermore, during this particular passage 
of this second axial row of rotor bars 503 over 
the contact strips on the stator 50, the motor 
unit in the gross portion for '1' to '9' or units 
shillings is advanced into a position to represent 
three shillings by energization of its Solenoid 
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875-3 at the time shown by chart-line Ch?. 
Still further, the motor unit in the net portion 
for pence, Which already stands advanced to rep 
resent three pence by reason of the previous en 
try operation, is advanced into a position repre 
sentative of three additional pence when its aSSo 
ciated Solenoid 675-3 is energized at the time 
shown by the chart-line Ch28 so that in its ad 
Vanced position at the end of this entry Opera 
tion it is positioned to represent six pence. Like 
Wise, a motor unit in the net portion for '1' to 
'9' or units shillings is advanced in this entry 
operation to represent two shillings when its as 
sociated solenoid 375- is successively energized 
at the times shown by the cihart-lines Ch29 and 
Ch30, first when the second set of rotor bars 
traverse the first number '1' row of short con 
tacts on the stator 50 and again when the sec 
ond number. “1” row of such contacts is trav 
ersed. 
The just described advancing cf the motor 

units is effected while the contact 50 S is pass 
ing the brushes 90 as is plainly shown in the 
timing chart, Figs. 41 and 45. As soon as this 
contact is moved beyond the brushes 90, the con 
tact 50T moves into association therewith, and 
in the manner previously described, this will ef 
fect such energization of long contact strips on 
the Stator 5) that when the next axial row or 
third set of rotor bars on the rotor 502 moves 
into wiping engagement with these long contact 
Strips, which is simultaneous with the movement 
of the contact 50T along its brushes 90, motor 
unitS Such as are illustrated in Fig. 1o are ad 
vanced as follows, this operation proceeding by 
reason. Of energization of longitudinal bars 9 OS 
and 90K in the two grids and their intercon 
necting conductor A84 for ten shillings. In the 
tax portion of the apparatus the motor unit for 
pence, which as above explained already stands 
in a position to represent ten pence, is advanced 
ìn this operation in an additional six pence so 
that at the end of this operation it stands at 
four pence; that is, the pence printing wheel 
Stands at four pence. However, incident to this 
advance of this motor unit a carry-over is ef 
fected into the shillings motor unit in the tax 
portion of the apparatus because the addition of 
Six pence on this unit which already stands at 
ten pence causes this motor unit to move past its 
Zero or twelve pence position. The carry-over 
apparatus which is fully described hereinafter 
under the heading “Printing mechanism' in 
cludes pairs of contacts as 5 4 in association with 
each denominational wheel FP, 520 and 520A 
Fig. 10, and which are closed by a part rotating 
with their respectively, associated wheels while 
such wheels are advanced from their highest dig 
ital value position to the “0” position. The cir 
cuits closed by these contacts include, carry-over 
Solenoids 437A associated with the units of, next 
higher denominational significance. These sole 
noids 437A acting similarly to the above described 
carry-over solenoids 437. In entering the six dig 
its in the pence unit of the tax section, the sole 
noid 875- pertaining to the pence moter is first 
energized when the rotor bar 503; cooperating. 
With the one penny long contact in the tax sec 
tion of the stator 50 engages the short contact 
alongside of said long contact in the first num 
ber '1' row of short contacts, and to thus effect 
entry of one penny upon the pence printing wheel 

75 

at the time indicated by the chart-line Ch3. 
The five additional digits in the entry of said 
six pence occurs when the rotor bar 503 pertain 
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ing to the five pence long contact in the tax 
section of the stator 501 engages the short con 
tact alongside of said long contact in the first 
long contact in the first number “5” row of short 
contacts to energize the solenoid 875-5 in said 
pence motor of the tax section of the printing 
mechanism and at the time indicated by the 
chart-line Ch32. Following the entry of the one 
penny at the time shown by the chart-line Ch3 
the said pence printing Wheel stood at "11' so 
that pursuant to the first of the five digital en 
tries occurring during the time indicated by the . 
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chart-line Ch32, the printing wheel is advanced 
from “li' to '0' to close the associated carry 
over contact pair 5 f4, thereby closing the ener 
gizing circuit for the carry-over Solenoid 43A 
asSociated with the shillings motor unit in the 
tax section of the printing mechanism. There 
fore, at the time indicated by the chart-line 
Ch33 appearing in Fig. 49, this carry-over Sole 
noid 43A is energized to enter an additional shill 
ling upon the shillings printing wheel. The pence 
unit, after completing the five pence entry indi 
cated by the chart-line Ch92 will come to rest at 

? 4 ? 
The entry of the two shillings in the units '1' 

to '9' shillings motor unit of the tax section is 
made in two steps of which the first occurs at 
the time indicated by the chart-line Ch34 and 
the second at the time indicated by the chart 
line Ch35, Which chart-lines respectively coin 
Cide With the times When the first number “1” 
roW of short contacts 55B and the second num 
ber 'i' row of Such contactS 55B are traversed 
by the third set of rotor bars 503 to twice ener 
gize the solenoid 875- of the units shillings mo 
tor. It Will be observed from the chart-lines 
Ch35 and Ch.33 in Figs. 45 and 49 that the entry 
of the Second of the two shillings upon the units 
shillings unit occurred substantially simultane 
ously with the carry-over of one shilling onto 
this motor unit so that at the end of this part 
of the entry operation in the tax Section of the 
printing mechanism, the shillings printing wheel 
520 will have had three shillings entered there 
On. Said tax section of the printing mechanism 
will then stand at three shillings and four pence. 

Moreover, in the entry for the gross Section of 
the printing mechanism, when the third set of 
rotor bars 53 traverse the first number '1' row 
of short contacts on the stator 50?, the rotor 
bar 503 associated with the now potentialized 
tens long contact 50X in the gross section of 
the stator 50?, and with the short contact along 
side thereof, Will bridge such long and short con 
tacts for closing circuit to and energizing the 
Solenoid 875- of the tens shillings motor to 
cause it to advance its associated printing wheel 
one division which amounts to an entry of ten 
shillings. This entry occurs at the time indicated 
by the chart-line Ch36 in Fig. 45. 
Long contacts in the net section of the stator 

50f representative of seven shillings and six pence 
are potentialized from the net grid. In the entry 
of this seven shillings and six pence in the net 
Section of the printing apparatus, and consider 
ing first the entry of the six pence, such entry of 
six pence takes place in two steps occurring re 
Spectively at the times indicated by the chart 
lines Chi37 and Ch38. The chart-line Chi37 sig 
nifies the entry of One penny pursuant to ener 
gization of the solenoid 875-f of the pence mo 
tor in the net Section when the one penny long 
Contact and the first number '1' row short con 
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503, whereas the chart-line Ch38 signifies the 
entry of 5 pence pursuant to energization of the 
solenoid 875-5 of said pence motor when the 
five pence long contact and the first number '5' 
row short contact alongside thereof are bridged 
by a rotor bar 503. Since, however, the printing 
wheel of this motor unit already stood at six 
pence, such printing wheel will be advanced from 
'6'' through “11” to “0” and will momentarily 
close the associated carry-over contact pair 514 
while passing between "11' to “0.' In this man 
ner the carry-over solenoid 437A associated with 
the units shillings motor is energized for causing 
entry of one shilling at the time indicated by the 
chart-line Ch39 in Fig. 49. Entry of the seven 
Shillings portion of the amount entered in the 
net Section of the printing mechanism involves 
energization of the solenoid 875- of the units 
Shillings motor for this section while the rotor 
bars 503 traverse the first number '1' row of 
short contacts on the stator 50 at the time in 
dicated by the chart-line Ch40, energization of 
the Solenoid 875-5 for this motor unit at the 
time the rotor bars 503 traverse the first 
number “5” row of the short contacts as in 
dicated by the chart-line Chai, and a sec 
ond energization of said solenoid 875- while 
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the rotor bars 503 traverse the second num 
ber “1” row of short contacts at the time 
indicated by the chart-line Ch42. Thus the 
amounts of One, five and one are successively 
entered upon the units shillings motor. It will 
be recalled that at the beginning of this part 
of the Operation, as the third set of rotor bars 
started to traverse the stator contacts, the print 
ing Wheel in association with the units shillings 
motor in the tax section stood at “2.'. The ad 
dition of one to this original amount of two upon 
the shillings printing wheel at the time indicated 
by the chart-line Chao increased the amount 
standing on the wheel to three and the five en 
tered on this wheel at the time indicated by the 
chart-line Ch4 increased the amount standing 
thereon to eight. This printing wheel is there 
after moved from “8” through “9” to “0” inci 
dent to the substantially simultaneous entries of . 
the Single digital amounts respectively consti 
tuting the carry-over from the pence denomina 
tion at the time indicated by the chart-line Cha9 
and by the second energization of the solenoid 
875-1 of the units shillings motor at the time 
indicated by the chart-line Ch42. While the 
units shillings printing wheel is being thus ad 
vanced between “9” and “0” the carry-over con 
tact pair 54 associated therewith is closed for 
completing the circuit to the carry-over solenoid 
431A associated with the tens shillings motor 
Whereby the number wheel of this motor is ad 
Vanced one position, which is the equivalent of 
ten shillings, at the time indicated by the chart 
line Ch3 in Fig. 49. At this time, therefore, the 
net Section of the printing mechanisin will stand 
at ten shillings and zero pence. 
As the operation of the machine continues the 

units pounds contact 50 U upon the synchro 
nizer drum 86 will be carried against the brushes 
90 concurrently with the fourth set of rotor bars 
503 beginning their traverse of the contacts upon 
the stator 50?. When the contact 50 IU bridges 
its associated brushes 90, circuit will be extended 
through the units pounds stator 359, Fig. 1e, in 
the manner previously described to the units 
pounds longitudinal bars 9 OP and 91 OM respec 
tively in the tax and net grids. The conductor 

tact alongside thereof are bridged by a rotor bar 75 AB5 appearing in Fig. 1h and which connects 
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row of rotor bars 503, the potentialized tensshil 
lings long contact on the stator 50 and the short 
contact along side thereof in the first number 
'1' row of short contacts will be bridged by a 
rotor bar 503 at the time indicated by the chart 
line Ch54 for energizing the solenoid 875- in 
the tens shillings motor for advancing the print 
ing wheel 520 in association therewith one posi 
tion from '0' to '10.' At this same time a ro 
tor bar 503 traverses the number '1' units pounds 
long contact on the stator 50, as indicated by 
the chart-line Ch55, to energize the Solenoid. 
875-f of the units pounds motor for advancing 
the units pounds printing wheel in the amount 
of one pound, and later when the short contact 
along side of this units pounds long contact is 
bridged in the second number “1” row at the time 
indicated by the chart-line Ch56, said solenoid 
Will be energized a second time for advancing 
said units pounds number Wheel an additional 
One pound whereby it is advanced a total of two 
pounds. The short contacts alongside of the po 
tentialized ten pounds long contact are respec 
tively connected for potentialization simultane 
ously With the aforesaid potentialization of the 
Short contacts alongside of the one pound long 
contact in this met section of the stator as indi 
cated by the chart-lines Ch57 and Ch58, where 
by the solenoid 875- of the tens pounds motor 
is twice energized for advancing the tens pounds 
printing wheel 520 associated therewith in the 
amount of twenty pounds. Thus While the fifth 
set of rotor bars traverse the net section of the 
stator 501, the printing wheels in the net section 
of the printing mechanism will be advanced from 
one pound five shillings and no pence in the 
amount of twenty-two pounds and ten shillings to 
Stand at twenty-three pounds fifteen shillings 
and no pence. h 
Next the hundreds pounds contact 50 W on the 

Synchronizer drum traverses its brushes 90 con 
currently with the sixth set or axial row of rotor 
bars 503 Sweeping over the contacts on the sta 
tor 50?. This action of the contact 50 W is to 
potentialize the two hundred pounds longitudinal 
bars 910E and 9 OQ in the tax and net grids and 
the conductor AB, Fig. 1 h, interconnecting 
these bars. - 
The longitudinal bar 9 f OE through the trans 

verse bar 9 K and the conductor CT9 then po 
tentializes the fifty pounds long contact in the 
tax section of the stator 50. From the conductor 
AB, circuit is completed through the transverse 
conductor CD7 to the two hundred pounds long 
contact in the gross section of the stator 50, and 
from the two hundred pounds bar 909, circuit 
is completed through the transverse bars 9 J 
and 9 iZ, respectively for one hundred pounds 
and fifty pounds, and the conductors CF9 and 
CFO to the one hundred pound and fifty pound 
long contacts in the net section of the stator 50?. 
Therefore, when the sixth set of rotor bars 503 
traverse the first and second number “1” rows of 
short contacts, the two hundred pounds long con 
tact in the gross section of the stator and the 
short contacts alongside thereof will be bridged 
at the times indicated by the chart-lines Ch59 
and Ch90 for twice energizing the solenoid 875 
for the hundreds pounds motor in the gross sec-, 
tion of the printing mechanism and thus ad 
vancing the printing wheel associated with this 
notor two spaces or in the amount of two hun 
dred pounds wherefore at the end of this part 
of the operation the gross printing wheels which 
previously stood at thirty-one pounds thirteen 
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shillings and four pence will stand at two hun 
dred thirty-one pounds, thirteen shillings and 
four pence. 

For the entry in the tax section of the print 
ing mechanism, a rotor bar 503. will bridge the 
potentialized fifty pounds long contact in the tax 
section of the stator 50 f and the short contact 
alongside thereof in the first number “5” row at 
the time indicated by the chart-line Che to close 
circuit for energizing the solenoid 875-5 of the 
tens pounds motor to advance the printing wheel . 
in aSSociation therewith five spaces or fifty 
pounds So that the tax printing wheels which 
previously stood at seven pounds eighteen shil 
lings and four pence will be left standing at fifty 
Seven pounds eighteen shillings and four pence. 

Entry is made in the net section of the print 
ing mechanism when rotor bars 503 bridge the 
potentialized tens pounds and hundreds pounds 
long contacts in the net section of the stator 50 
and the short contacts respectively aiongside 
thereof at the times indicated by the chart-lines 
Ch52 and Che3 for completing circuit to the 
solenoid 875-5 of the tens pounds motor and 
the Solenoid 875- of the hundreds pounds mo 
tor whereby the printing wheels 520 respectively 
associated with these motors are respectively ad 
vanced fifty pounds and one hundred pounds, 
One hundred fifty pounds collectively, so that 
the net printing wheels which previously stood 
at twenty-three pounds fifteen shillings and no 
pence will be left standing at one hundred sev 
enty-three pounds fifteen shillings and no pence. 
Inasmuch as the stators 359 pertaining to the 

thousands pounds, ten thousands pounds and 
hundred thousands pounds in the product accu 
mulating apparatus, Fig. lie, stand at 'O' the 
passage of the synchronizer drum contacts 50 X, 
50Y and 53 fZ successively into engagement with 
brushes 9C will be ineffective for potentializing 
any of the proportionating grid bars and long 
contacts upon the stator 50? so that no entries 
Will be made in the printing apparatus while the 
Seventh, eighth and ninth sets of rotor bars 503 
SWeep across said stator, the times at which these 
sets of brushes sweep across the stator being in 
dicated in Fig. 45 along the chart-line Chi 8. Upon the completion of the single revolution of 
the rotor 502 for carrying its various sets of rotor 
bars successively past the contacts upon the 
stator 50, the amount standing upon the rotors 
and stators of the product accumulating appa 
ratus, Fig. 1e, will have been transferred onto , 
the gross printing wheels, and the computations 
of the tax and net based upon the gross will have 
been respectively entered on the tax and gross, 
printing wheels. Therefore, the rotors 359 of the 
product accumulating apparatus may be returned 
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to '0' for clearing that portion of the machine, 
and it is advantageous to do this as soon as the 
entries have been transferred into what may be 
called entry storage means which, in the present 
instance is the motor units and printing wheels 
of the printing mechanism shown in Fig. o. The 
first cycle in the operation of the machine will 
have been completed when the above described 
entries have been made in the printing mecha 
S. 
The operation of transferring the setting of the 

rotors 350 into the aforesaid storage means will 
be completed when the contact 50 í Z has moved 
beyond the brushes 90, and when this contact is 
moved beyond the brushes the long contact strip 
50P will also have moved beyond the brushes. 
It will be recalled that the solenoid 508 which 
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positioned the switching bar Sle, was energized 
from the contact UDP and, since contact P 
is co-extensive with the spread of the contacts . 
SDR to SOf Z over the periphery of the Synchro 
nizer drum 8B, this contact maintained the sole 
noid 508 energized while said contacts 50R to 
5DZ were passing the brushes 90. 
The contact SDP also effected energization of 

the solenoid 508A of the clutch 08C and main 
tained this clutch energized. Hence, when the 
contact 50 P passes beyond the brushes D0 at 
the time coinciding with the right end of the bar 
50 P in Fig. 41, the solenoid 50BA will be deen 
ergized and this will permit the clutch 508C to 
release whereupon, the rotor 502 will cease ro 
tation, this therefore occurring when the con 
tacts 50 R to 50Z have passed beyond the 
brushes 90. V 

: Zero setting of product accumulating apparatus 
As stated, the product accumulated in the 

product accumulating apparatus has now been 
entered in storage means whereby it is unneces 
sary to any longer maintain the product accu 
mulating apparatus in its Set-up condition. Fur 
thermore, in so far as the accumulating mech 
anism itself is concerned, all of the mutilated 
gears as 38 are demeshed from the ring gears 
36 with which they cooperate wherefore these 
ring gears may be freely rotated relative to the 
remaining portions of the motor units which 
are actuated to effect set-up of the rotors 350 
which are the portions of the accumulating ap 
paratus finally set up to represent the product. 

In a Zero-Setting operation in the product ac 
cumulating apparatus it is not necessary to re 
turn the motor units to zero position. The only 
thing that happens in So far as the motor units 
are concerned is that the ring gears 367 rotate 
relative to the remaining portions of the unit, 
a pawl as 424 being retracted to permit the re 
verse rotation of the ring gears 367 in the zero 
setting operation. When the ring gears come to 
rest at the end of a Zero-setting operation they 
are so positioned relative to the mutilated gears 
as 378 that, when the next entry operation is to 
be effected through these motor or transverse 
units, the mutilated gears will properly mesh with 
the internal teeth of the ring gears and effect 
advancing thereof as well as the connected rotors 
350 in the manner previously described. 
After the contact 502, Fig. 1d, and which ever 

one of the contacts 50P or 50 Q effected engage 
ment of the clutch 508C, Fig. 1n, have passed 
beyond the brushes 90, a pair of contacts 480 and 
483, Fig. 1d, on the synchronizer drum 86 move 
into cooperation With the brushes 90. The con 
tact 480 is positioned on the drum 86 in advance 
of the contact 483 So that it will reach the 
brushes 90 prior to the time contact 483 reaches 
these brushes. 
When the contact 480 moves into cooperation 

with the brushes 90 the following circuit is 
closed: From battery conductor 84 through con 
ductor 480R, and its brush 90, contact 480, the 
cooperating brush 90 of conductor 464 and this 
conductor which passes into a cable 479, said 
cable reappearing in Fig. le where the conductor 
464 is led out of this cable. The conductor 464, 
Fig. 1e, leads to one end of the winding of the 
solenoid 460, the other end of which winding is 
grounded at 465. Upon closing of this circuit by 
the engagement of the contact 480 with the 
aforesaid of the brushes 90 the solenoid 460, Fig. 
le and Fig. 13, becomes energized during the time 
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indicated by the chart-line Chi whereupon the 
core 42 of this solenoid is moved. As shown in 
Fig. 13 the core 462 is connected to one arm of 
a bell crank lever 48, the other arm of which 
bell crank bears on the end of the shaft 40 
about which the rotors 50 rotate. As hereto 
fore explained a pin as 52 is mounted on the 
shaft 340 in alignment with each rotor 350 and, 
when the solenoid 460 is energized and the shaft 
340 is moved axially, the pins 352 respectively 
move into alignment with pins 35, which pins 

are mounted in the rotors 350. V 
As best shown in Fig. 1e, a conductor leads 

from the conductor 464 to each of the solenoids 
428A, Flgs. le and 14. It is these solenoids that 
effect retraction of the pawls 424 that prevent 
reverse rotation of the ring gears 367 during the 
advancing operation thereof. However, in a 
zero-setting operation the ring gears 367 are to 
rotate in a direction opposite to that in which 
they rotated during the set-up of the rotors 350, 
and hence this energization of the solenoids 426A 
retracts the pawls 24 from cooperation with the 
ring gears 367 which therefore may rotate freely 
in a reverse, direction. 
As soon as the pins 352 are aligned with the 

pins 35 and the pawls 424 are retracted, the 
contact 483, Fig. 1d, bridges the circuit between 
the brushes 90 to which the conductors 483R, 
and 482 are connected. Since the conductor 
483R is connected to the battery conductor 84, 
a circuit is closed from the battery conductor 
through said conductor 483R, the contact 483, 
and conductor 482. This conductor leads into 
the cable 479 in Fig. 1d. The conductor 482 
passes out of this cable as shown in Fig. 1e and 
is connected to one end of the winding of the 
solenoid 35 fB, the other end of which winding 
is grounded. Hence, when the above described 
circuit is closed, the solenoid 35 B becomes ener 
gized during the time indicated by the chart-line 
Chö5, Figs. 49 and 50. This solenoid is shown 
in Fig. 13 where it will be seen that the core 350A 
thereof is connected to the gear segment 348. 
As best shown in Fig. 15, this gear segment, 
meshes with the gear tooth section 347 of the 
ratchet wheel 343. A plate 345 is fast to the 
shaft 340 and has a pawl 344 thereon that seats 
in the teeth of the ratchet wheel 343. 
The Solenoid 35B is energized as just described 

subsequent to the time the pins 352 move into 
alignment with the pins 35 and when this Sole 
noid is energized and the core 350A thereof is 
moved, movement being thus imparted through 
the gear segment 348, ratchet wheel 343, pawl 
344, plate 345 to shaft 340 which thereupon starts 
to rotate and which under the action of the core 
350A of the solenoid 35B causes the shaft 340 
to be rotated a complete revolution. It will be 
appreciated that some of the rotors 350 may be 
standing at zero while others will have been ad 
vanced into various positions. Those rotors 
which stand at zero will have the pins 35 thereof 
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so positioned that they are engaged with the pins 
352 at the time the shaft 340 starts its rotation 
brought about by attraction of the core 350A. 
However the pins 35 on those rotors which have 
been advanced into various positions, represen 
tative of significant digits will be engaged as the 
shaft 340 so rotates and, when all of the pins 
35 have been engaged by pins 352 so that all of 
the rotors 350 are driven from the shaft 340 in 
the single rotation of the shaft 340 imparted 
thereto from the core 350A and shaft 340 has 
completed its single rotation, all of the rotors 
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350 will be returned to their zero position. The 
gears 353 rotate with the rotors 350 to which 
they are connected and also rotate the ring gears 
367 meshed therewith but, as stated, these ring 
gears merely rotate relative to the remaining 
portion of the motor unit and, when the shaft 
340 has completed the just described single revo 
lution, the ring gears 367 will be in position to 
advance the rotors 350 into a new position pur 
suant to the product of the number of shares of 
stock represented by perforations in the control 
card 77 on the succeeding printing and control 
device times the set-up in the multiplier selecting 
apparatus. 
As soon as the shaft 340 has completed the sin 

gle revolution just described, the contacts 480 
and 483, Fig. 1d, will move beyond the brushes 
90 whereupon the shaft 340 returns to its initial 
axial position and the core 350A returns to its 
initial position and also the pawls 424 reengage 
the ring gears 367. Immediately after this was 
completed the means controlling the advancing 
of the printing and control devices having func 
tioned to advance the printing and control de 
vice to position Y2, Figs. 1 and 2, and to bring 
a succeeding printing and Control, device into as 
sociation with the sensing fingers 50 at the time 
indicated by the chart-line ChS6, Figs. 41 and 
42, the machine begins the accumulation of a 
new product on the rotors 350 in the manner 
previously described under control of perfora 
tions in the control card 77 on this succeeding 
printing and control device. 
While the operation is proceeding to accumu 

late a new product in the rotors 350 the printing 
mechanisms to which reference has been made 
and which are set up pursuant to the settings 
of the motor units shown in Fig. 10 and which 
will have been operating, continue to operate so 
that the data such printing mechanisms are set 
to represent are printed on the sheets passing 
through the machine. 
nisms and their mode of Operation Will now be 
described. Printing Mechanism. 
The printing mechanism in the present in 

stance consists of two different types of printing 
arrangements. One of these printing arrange 
ments consists of type wheels that are arranged 
in side by side relation and which bear on the 
peripheries thereof type characters from which 
numerals may be printed. The other printing 
mechanism consists of a plurality of bars which, 
when operated, print words representative of a 
numerical value or related subject matter. 
reason for this is that it is customary on War 
rants and checks to express the numerical value 
to be paid pursuant to such warrant and check 
in both words and figures or numerals, and it 
is for this reason that the two different types of 
printing arrangements are provided. 

The ; 
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shown in Fig. 25. Attention is again directed to 
the fact that not all of the motor units are illus 
trated in full schematic representation in Fig. lo 
for therein only the motor units of the net por 
tion of the aparatus are so illustrated. The mo 
tor units for the gross portion of the apparatus 
and the tax portion of the apparatus are illus 
trated at the left-hand end of Fig.1o merely by 
box-like portions which respectively bear the 
proper designation. 

However, all of the motor units represented in 
Fig. lo are structurally similar to that shown in 
Fig. 25 except that here again the motor units 
which pertain to pence are arranged to impart 
to the devices connected therewith a movement 
equivalent to one-twelfth of a revolution of such 
devices, whereas all of the other motor units im 
part to the devices connected thereto a movement 
equivalent to one-tenth of a revolution of such 
devices. The reason for this is, as has been ex 
plained in connection with the rotors 350 of the 
product accumulating apparatus, that it is possi 
ble to avoid providing an additional unit merely to 
take care of ten, eleven and twelve pence by pro 
viding a single unit which will take care of twelve 
pence. However, in shillings, if a single unit 
were provided for this purpose it would need be 
twice the size of the units provided for pounds, 
so in this instance two units are provided each 
of which has a capacity for ten shillings. 

In order to conserve space, the motor units 
in the product accumulating apparatus and the 
present motor units for the printing mechanism 
are arranged in staggered relation, which is to 
say, two rows of Such units are provided and the 
units in one row are positioned between the units 
on the other row whereby portions of the periph 
eries of the units are in overlapping relation. 

In Fig. 25 the motor units for fractions of a 
penny and pence are shown and by referring 
thereto it may be seen that each of these units 
includes three solenoids .875-, 875-3 and 
875-5 which are similar to and for the same 
purpose as the solenoids 396-, 396-3 and 

0. 

Heretofore it has been explained how the no 
tor units, shown schematically in Fig. 1o are set 
up to represent certain numerical values and in 
connection with this description reference has 
been made to printing devices that have been 
set up along with the motor units. The print 
ing devices to which references were so made are 
the aforesaid numeral wheels. 

It has also been stated heretofore that the 
motor units, which are shown in Fig. 10, are 
similar to those employed to effect set-up of the 
rotors 350 of the product accumulating apparatus. 
However, the structural features of the motor 
units, diagrammatically illustrated in Fig. 10, are 
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396-5. These solenoids are selectively energized 
from short contact strips on the stator 50 when 
the rotor bars 503 pass over the stator 50 f, as 
has previously been explained. Thus, in the de 
scription heretofore, when reference was made 
to the motor unit for pence in the net portion of 
the apparatus, the motor unit C, Figs. 1o and 25, 
was designated. 
The motor units in the printing mechanism in 

clude ring gears similar to the ring gears 367 and 
when these motor units were set up these ring 
gears were rotated and in so rotating drove gears 
555 which correspond to the gears 353 and which 
gears 555 are respectively connected to a number 
wheel for printing the data in numerals or figures 
and which will now be described. 
The number wheels to which reference has just 

been made are mounted for rotation about a shaft 
56, said wheels being shown in plan, Fig. 31, and 
in Cross-section, Fig. 32. Each of these wheels 
has numeral or figure printing type characters 
On the periphery thereof and all wheels pertain 
ing to units shillings or units pounds or abrve 
have ten such type characters on the peripheries 
thereof and on all of these wheels, except the 
ten shillings wheel, these type characters are 
for printing numerals '0' to “9." The wheel 
pertaining to pence bears type characters for The ten 
shillings wheel has a type character at a posi 
tion corresponding to its first, third, fifth, 
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seventh and ninth positions for printing the 
digit '1' and is equipped with type characters 
at positions corresponding to its Zero, Second, 
fourth, sixth or eighth positions for printing "0.' 
The reason the ten shillings wheel is equipped 
with a type character for printing '1' at each 
of its odd numbered positions is that in any of 
its odd numbered positions it can only represent 
ten shillings for, when it moves into its Second 
position representative of twenty shillings, it is 
not to print since this is equivalent to One pound 
and, when it is in its third position representa 
tive of thirty shillings, a carry will have been 
made into units pounds so that in this third 
setting the ten shillings wheel in fact represents 
but ten shillings and this applies throughout a 
complete revolution of the wheel. 

Heretofore reference has been made to the 
tax portion of the apparatus, the net portion 
and the gross portion. There is a set of type 
wheels, such as have been described heretofore 
and which are designated by 520, for printing 
the amounts of tax, net and gross, and it is these 
groups of type wheels and their associated 
mechanism, such as the motor units shown in 
Fig. 1o, which constitutes these portions of the 
apparatus. Furthermore, each Such group of 
type wheels includes a type wheel for printing 
pence, “1” to '9' or units shillings, ten shillings, 
units pounds and so forth. Of course, if it is 
ascertained that the tax will not extend beyond 
say thousands pounds, it will not be necessary 
to provide printing wheels 520 for orders above 
thousands pounds and this will also be true in 
so far as net is concerned. However, for the pur 
pose of the present description, it will be as 
sumed that each group of type wheels contains 
wheels for the same number of Orders. 
The group of type wheels for printing the net 

is illustrated in Fig. 26 and is shown adjacent the 
bracket labeled "Net.' The type wheel in this 
group, and as shown in this view, at the right 
hand end is for printing hundred thousands 
pounds. The adjacent type wheel to the left 
is for printing ten thousands pounds, the next 
thousands pounds, the next hundreds pounds, 
the next tens pounds, the next units pounds, 
the next ten shillings, the next '1' to '9' or 
units shillings, and the next pence. 

It has been described that the two grids or pro 
portionating apparatus include transverse bars 
pertaining to fractions of a penny. Fractions of 
a penny however are not to be printed but never 
theless, in the group of type wheels 520 pertain 
ing to net, there is included a wheel FP which is 
similar to the type wheels 520 except that it does 
not have type characters on the periphery there 
of. The wheel FP which pertains to fractions of 
a penny is advanced by a motor unit, just as are 
the type wheels 520, and it is so arranged that if 
it comes to rest in a position representative of one 
tenth to five-tenths of a penny it is ineffective. 
When however it is moved into and comes to rest 
in a position representative of six-tenths to one 
penny, which is at zero position, and into which 
one penny or tenth position it will be moved in 
event it is caused to make a complete revolution 
in the course of an operation, a carry-Over is 
made onto the pence wheel so that the pence 
wheel will be advanced to print one more penny 
than that it is set to print by operation of the 
motor unit by which it is operated. This carry 
over from the fractional or decimal penny wheel 
onto the pence wheel is effected whenever the 
fractional penny wheel moves from its fifth to its 
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mechanism which is similar in construction and 
operation to the mechanism which effects a 
carry-over from any one of the type wheels 520 
onto the type wheel of next higher value. 

Heretofore reference has been made to a carry 
over being effected under control of devices set by 
the motor units shown in Fig. 10 and it was then 
explained that a circuit was established to a sole 
noid 437A on the motor unit operating the order 
next higher to the one from which a carry is to 
be made. The parts which enter into effecting 
such a carry are as follows: A bracket 563, Figs. 
25 and 33, is carried by standards extending up 
wardly from the side members 552 of the frame 
554, in which frame 554 the motor units shown 
in Fig. lio and the type wheels of the printing 
mechanism are mounted. As shown best in Fig. 
33, the bracket 563 has projections 562 thereon 
which extend between each adjacent set of type 
wheels 520, one such projection also extending 
outwardly of the special wheel FP. A pair of 
contacts as 54 is mounted on and insulated from 
each of the projections 562. A conductor 54A is 
connected to one of the contacts of each pair 
while a conductor 54B is connected to the other 
contact of each pair. Each conductor 54A is. 
connected to a conductor 52 as shown in Fig. 1o 
and this conductor 5/2 leads to battery. Each 
conductor 54B leads to one end of the winding 
of the solenoid 437A, that is similar to the sole 
noid 437, and which Solenoid 437A is to effect 
actuation of the motor unit pertaining to the 
number wheel next higher to the number wheel 
with which the particular pair of contacts is 
associated. The other end of the winding of each 
of these solenoids 437A is grounded. Hence, 
whenever a pair of contacts 54 is closed, a sole 
noid 437A is actuated whereupon the parts asso 
ciated therewith are operated just as were cor 
responding parts associated with a solenoid 437. 
One such solenoid 43A, and its associated parts, 
is illustrated in Fig. 25. 
The pairs of contacts 54 are closed by a pin 

54C, Fig. 33, of insulating material mounted on 
the type wheel 520 or the wheel FP to which the 
pair of contacts 54 pertains. In so far as the 
wheels for '1' to '9' or units shillings, and 
units pounds to ten thousands pounds are con 
cerned, the pin 54C On each of these wheels is 
located in such position that, as the type char 
acter thereon for printing '9' passes beyond 
printing position to advance the type character 
for printing “0” thereon into printing position, 
the pin 54C closes the associated pair of con 
tacts 54. In so far as the number wheel 520 
for pence is concerned, the pin 54C is mounted 
in such position that, as the type character 
thereon for printing '11' pence moves from 
printing position to advance the type character 
for printing '0' thereon into printing position, 
the pin 54C thereon closes the cooperating pair 
of contacts 54. The pin 54C on the wheel FP 
is so located thereon that as this wheel moves 
from its fifth to its sixth position with respect 
to what would be printing position if this wheel 
bore type characters, this pin 54C closes the 
associated pair of contacts 54. The type wheel 
520 pertaining to ten shillings has a pin 54C 
thereon intermediate each even numbered posi 
tion thereof and the odd numbered position re 
Spectively next preceding and between its ninth 
and Zero positions so that each time this wheel 
is advanced from an odd to an even numbered 
position, with respect to printing position of this 
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wheel, a pin 54C engages the associated pair 
of contacts 54 for when this Wheel so advances 
a carry-over is to be made on to the units pounds 
type wheel 520. It will be appreciated that before 
any one of the type wheels 520 or the wheel FP 
attains the succeeding position above described, 
the pin 54C thereon will have disengaged the 
associated pair of contacts 54 which are there 
fore only momentarily closed, but such period 
of being closed is sufficient to effect operation 
of the proper one of the solenoids 437A, a holding 
circuit similar to that shown in Fig. 14 and in 
cluding a relay as 454A being associated with 
each solenoid 4.3TA to maintain it energized as 
were the solenoids 437, which is to Say, long 
enough to effect a carry-over. 

Heretofore it has been explained that as the 
contacts 50 R to 50 Z, Fig. 1d, on the Synchro 
nizer drum 86 move past the brushes 90 certain 
of the motor units shown in Fig. 10 were posi 
tioned to represent certain numerical values and 
it was also explained that this positigning adi 
vanced devices associated with these Indtor units. 
The devices to which reference Was thus made 
were the type wheels 52, and the type wheels 
which were so moved and set up and what they 
were set to represent are as follows. 

Referring first to the type wheels 520 in the 
group from which the net is printed, and which 
type wheels are shown in Fig. 26, the type wheel 
52 at the left-hand end of this group pertain 
ing to pence was advanced a complete revolution 
in the set-up of this group of type wheels and 
stands in such position that the type character 
thereon for printing Zero is at the printing posi 
tion of the type wheel. The type character for 
printing '5' on the type wheel 52 for units 
shillings is in printing position as is the type 
character for printing '1' on the type wheel per 
taining to ten shillings, The type character for 
printing “3' on the type wheel 520 for units 
pounds, the type character for printing '7' on 
the type wheel 520 for tens pounds, and the 
type character for printing '1' on the type wheel 
520 for hundreds pounds are all in printing posi 
tion. It will be noted that in this setting-up opera 
tion the type wheels of the group pertaining to 
net for printing in the thousands to hundred 
thousands orders were not moved and, as is cus 
tomary in the art, it is desirable that in the 
printing operation to be made from the set-up 
type Wheels On this group that no impression 
should be made from these type characters. This 
is accomplished by What may be called a Zero 
Suppressing arrangement and each type wheel 
520 in each group includes such an arrangement. 
The Zero-suppressing apparatus employed 

herein is illustrated in Figs. 31 to 33 and by re 
ferring thereto it will be seen that a substantial 
ly U-shaped saddle 569 embraces each type wheel 
520 and is Supported from the shaft 56 on 
which the type wheels are supported. All of the 
wheels 520 in the net, tax and gross groups are 
mounted on this shaft 56 so as to be rotatable 
thereon and the type wheels are spaced one from 
the other along this shaft by interposed spacers 
573, Fig. 32, and the aforesaid saddles to which 
reference has just been made are mounted on 
these spacers. 
The Spacers 573 each having a set screw 573A 

therein which extends into an axially extend 
ing groove 573B' in the shaft 56, one such groove 
being provided below each spacer, the length of 
that portion of screw 573A which extends into 

.4833? 
groove 573B' being slightly less than the depth 
of the groove. The spacers 573 extend between 
each adjacent set of number wheels to maintain 
the wheels in determined spaced relation. 

In so far as the sets of type wheels for gross 
and tax are concerned a sleeve 56A, Fig. 26, ex 
tends between each of the outermost type wheels 
and the interposed parts 558 and 559 and part 
55 of the frame, which constitute the supports 
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for the shaft 56. This arrangement in cooper 
ation with the spacers 573 holds the type wheels 
of these groups in a permanent position in the 
machine axially of the shaft 56. The grooves 
53B' enable the shaft 56 to be moved axially 
in a zero-setting operation. A similar arrange 
ment of Spacers 573 is provided between the type 
wheels of the net group, and a sleeve 56A ex 
tends between the frame member 558 and the 
outermost type wheel at one end of this group. 
However, at the other end of this group, which 
is at the end of the shaft 56 in the direction 
in which it is moved in a zero-setting operation a 
somewhat different arrangement is provided. 
Here a bracket 56B on the frame member 550 
bears against the outermost wheel of this group 
which is the wheel FP. Furthermore, a cam 
56C is fast to the frame member 550, the cam 
Surface of which is engageable by a roller 56D 
on an arm 56E fast on the shaft 56, said roller 
engaging Said cam surface when said shaft 56 
is moved axially in a zero-setting operation. A 
Spring 56F extends between washers engaging 
the can 56C and the arm 56E and this spring 
urges the shaft 5, 6 into its normal position. 
A shield as 576, Figs. 31 to 33, is mounted 

On the bight of each saddle 569 and this shield 
when in its normal position is disposed between 
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the Zero type character on the type wheel and 
the cooperating platen, the upper of the shields 
576 shown in Fig. 31 being in this normal posi 
tion. But whenever the type wheel 520 is oper 
ated to move some type character thereon other 
than '0' into printing position, in which event 
the type wheel moves in the direction of the ar 
rows 566A in Figs. 31 and 33, the shield 576 of 
this type wheel is moved out of its normal posi 
tion. So as to expose the type characters thereon 
to the action of the cooperating platen, the lower 
of the shields 576 shown by broken lines in Fig. 
33 being disposed in such position. This move 
ment of a shield 576 incident to such advance 
of a type wheel is brought about by the legs as 
577A on the saddle and which frictionally em 
brace the sides of the type wheel so that when 

5 the type wheel is moved the shield moves there 
with. Of course, it is only desired to move the 
shield a Sufficient distance to expose the type 
character in printing position to the action of 
the platen. So when a type wheel is moved the 
shield 56 therefor moves therewith until it en 
gages the bracket 563 or, in other words, the 
shield moves from the full line position thereof 
shown in Fig. 33 to the broken-line position 
shown in this view. A shield moved into the 
broken-line position will remain in such position 
until the shaft 56 is operated in a zero-setting 
Operation, in which event, if movement of the 
associated type wheel moved the shield out of its 
normal position, the frictional engagement of the 
legs as 577A with the type wheel starts the shield 
back to its normial or full-line position shown 
in Fig. 33 as soon as the type wheel starts to 
move. When the shield attains this normal po 
Sition, it engages the free end of the projection 
562 extending between the particular type wheel 
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in the adjacent type wheel and, when engaged 
with this projection, the shield is held in its 
normal position irrespective of how far the type 
wheel may be moved in the Zero-setting oper 
ation. 
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As is understood in the art, only those zeros. 
above the highest order in which printing is to 
be effected are to be suppressed, and it is desir 
able to print zeros in those orders below such 
highest order. Hence, the leg 578 of each saddle, 
except the saddle associated with the pence 
wheel, has a stud 572 therein which overlaps the 
leg 577 of the saddle associated with the next 
lower type wheel. Thus, for example, if the type 
wheel pertaining to units pounds is the only one. 
that is operated in a particular set up, the shields 
associated with the type wheels for tens pounds 
on up are not moved, but the shields associated 
with the type wheels pertaining to ten shillings, 
units shillings, and pence, are moved by reason 
of the successive studs 572 engaging the leg 577 
of the saddle associated with the next lower type 
wheel So that Zeros will be printed from all of 
these type wheels pertaining to values lower than units pounds. 
Thus in the present instance in So far as the 
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results of the present problem are set up to be 
prepared to print in numerals the various nu 
merical values determined in solving this prob 
lem. VM 

It has been stated heretofore that it is desirable 
to totalize various amounts printed on instru 
ments in machines of the character to which this 
invention pertains and in the present instance 
means for totalizing the various numerical values 
ascertained in the course of operation of this 
machine are provided. Such means are shown. in Fig. 10 and Fig. 25. 
By referring to Fig. 25 it will be seen that in 

addition to the aforesaid motor units for frac 
tions of a penny and pence there is shown at the 
left-hand end of this view a motor unit K. This 
motor unit is identical in construction and oper 
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group of type Wheels pertaining to net is con 
cerned, the highest order in which a type wheel 
is moved is the hundreds pounds order. Thus, 
shields as 576 remain in normal position in so far 
as the type wheels for thousands to hundred 
thousands pounds is concerned so that, when an 
impression is made from the type characters in 
the net group set up as just described, no im 
pression will be made from these type wheels. 

In the aforesaid set-up of the type wheels of 
the net group, the type wheel 520 pertaining to 
pence made a complete revolution so that in the 
set-up operation it moved, which means that the 
shield 576 therefor was moved out of its normal 
position and hence the type character for print 
ing '0' on this wheel is exposed. If the type 
wheel for pence had not been moved the pin 572 
on the saddle 569 associated with units shillings 
would have moved the shield associated with the 
pence wheel from its normal position so that 
again the type character for printing '0' would have been exposed. 
The type wheels 520 in the tax group which 

were set up and what they were set to represent 
is as follows. The type wheel for pence in this 
group was set to print '4'; the type wheel for 
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units shillings was set to print “8”; the type wheel 
for ten shillings was in position to print a “l'; 
the type wheel for units pounds was set to print 
'7'; and the type wheel for tens pounds was set 
to print a "5.' Shields 576 remain in normal 
position in so far as the type wheels in this group 
for hundreds pounds to hundred thousands 
pounds is concerned to suppress the printing of 
Zeros from these type wheels. 
The type wheels 520 in the gross group which 

were set up and what they were set to represent 
is as follows. The type wheel for pence in this 
group was set to print 4 pence while the units 
shillings type wheel was set to print “3,' and 
the ten shillings type wheel was set to print a 
"1.' The type wheels for the units, tens and 
hundreds orders of pounds were respectively set 
to represent "1,' '3' and “2.' The shields 576 
associated with the type wheels in the thousands 
to hundred thousands orders in this group re 
mained in normal position to suppress printing 
of Zeros from these type wheels. 
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ation with the motor units heretofore described 
as being employed to effect set-up of the print 
ing mechanism, and also with those motor units 
which effect set-up of the rotors 350. The group 
of motor units of which the motor unit K is a 
part Comprises a motor unit for fractions of a 
penny, pence, units shillings, ten shillings, and for 
the Orders of units pounds to hundred thousands 
pounds in three different groups which as here 
tofore respectively pertain to net, tax and gross. 
These motor units respectively cooperate with 
type wheels 520A, Fig. 1o and Fig. 25, mounted 
on a shaft 55 and which type wheels are similar 
to the type wheels 520 heretofore described as 
being mounted on the shaft 66, this group of 
type wheels also including a wheel FP, Fig.1o, 
similar to the above described wheel FP for frac 
tions of a penny. The solenoids as 876- of the 
motor units as K are also connected to the short 
contact strips on the stator 50 as were the sole 
noids as 85-. Hence, solenoids as 875- and 
876- are operated simultaneously as rotor bars 
503 traverse the long and short contact strips 
On the stator 50 f. It will therefore be seen that 
whenever the type wheels on the shaft 5f 6 are set 
up to represent numerical values, the type wheels 
on the shaft 55 are set up to represent similar numerical values. 
However, after an impression has been made 

from the type wheels on the shaft 56, in a man 
ner to be described presently, these type wheels 
are returned to zero, as will also be explained 
presently, but the type wheels on the shaft 55 
are not returned to zero along with the type 
Wheels on the shaft 56. In other words, the 
Various entries made into the type wheels on the 
shaft 56 are accumulated on the type wheels on 
the shaft 55 so that, after a number of entries 
have been made onto the type wheels on the shaft 
56, the total value of such entries may be ascer 
tained from the type wheels on the shaft 5.5, the 

60 

65 

70 

Thus all of the type. wheels for printing the 75 

type wheels on the shaft 5f 5 of course starting 
from Zero at the time the first of the entries for 
which a total is to be ascertained is made on the 
type wheels on the shaft 56. The type wheels 
on the shaft 55 include an arrangement for ef 
fecting carry-overs similar to that associated 
with the type wheels on the shaft 5f 6 and as 
various numerical values are accumulated on the 
type wheels on the shaft 5 5 the carry-overs in 
cident to such accumulation are effected as they become necessary. 
In the present instance where type wheels on 

the shaft 56 were set up to represent a gross of 
two hundred thirty-one pounds, thirteen shillings 
and four pence, a tax of fifty-seven pounds, 
eighteen shillings and four pence, and a net of 
one hundred seventy-three pounds and fifteen 
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shillings, type wheels on the shaft 55 were sini 
larly set up. - 
In the present machine, the sheets S, Figs. 2 

indicated by the chart-lines Chie and Chi9, Fig. 
50, to effect an impression T2 from all of the set 

and 3, to be printed are deposited on feed tapes F. 
which carry the sheets into position above the 
type wheels on the shaft 56 and also into posi 
tion above the printing means, which will be de 
scribed hereinafter, which print certain numer 
ical data on the sheets in words rather than in 
numeras or figures and then into printing means 
wherein impressions are made on the sheets di 
rectly from type characters on the printing and 
control devices. These feed tapes may be similar 
to those shown in U. S. Patent No. 2,041,183, pat 
ented May 19, 1936, and as shown in that patent 
the sheets may be severed from a web and de 
posited onto the feed tapes, and constantly re 
occurring data on both the back and front faces of 
the sheets may be printed by the means shown in 
such patent if it should so be desired. However, 
the sheets may be cut to Size and have the CO 
stantly reoccurring data printed thereon prior 
to the time they are positioned for passage 
through the machine and, in such event, an ar 
rangement like that shown in U. S. Patent 2,002,- 
773, patented May 28, 1935, may be employed, and 
the sheets will be stacked in the manner ex 
plained in that patent and picked up one at a 
time and deposited on the feed tapes shown in 
that patent to be carried through the above de 
scribed printing positions in the present ma 
chine. 
As the sheets move along with the feed tapes 

they may be stopped in the various printing po 
a sitions by having them move into engagement 
with successively operating stop fingers which 
will properly position the sheets relative to the 
various printing means in the machine and these 
stop fingers may be of the kind shown in United 
States Patent No. 1,955,806, patented April 24, 
1934, and these stop fingers may be operated in 
the manner explained in that patent. * 

In the present instance where a Warrant Or 
check and receipt or counterfoil are to be print 
ed, it is advantageous to incorporate the particu 
lar warrant and counterfoil that is to be printed 
under control of each printing and control device 
in a single sheet and such an arrangement is 
shown in Fig. 3a where it will be seen that the 
warrant and counterfoil are separated one from 
the other by a score-line 3X. The sheets S are 
deposited on the feed tapes F, Fig. 2, face down, 
whereby the various devices from which the 
printing means are made may be disposed in the 
bed of the machine. 
As a sheet S moves along with the feed tapes 

in the direction of the arrow shown in Fig. 3a, 
the leading edge thereof first comes into engage 
ment with a stop finger which positions that part 
of the warrant on the sheet that is to bear an 
impression of the sum to be paid pursuant to the 
warrant in alignment with the type wheels 520. 
set up to print the net and the platen Pb, Fig. 2, 
is operated in the manner which is described 
hereinafter to make the impression T on the 
sheet S. This occurs at the time indicated by 
the chart-line Ch61 in Fig. 49. After this im 
pression has been made the engaged stop finger 
is withdrawn and the sheet again moves. With the 
tapes to move the counterfoil portion thereof 
into position above the type wheels 520 on the 
shaft 56, and when the sheet is so positioned it 
will engage a second stop finger to be held in this 
position. When the sheet is in this position both 
the platens Pb and Pc are operated at the time 
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up type wheels on the shaft 56. The engaged stop finger is then retracted and 
the sheet continues to move with the tapes until 
it passes onto a platform 68, Figs. 2 and 3, of 
the word printing apparatus which will be de 
scribed presently, this platform being disposed 
Over the feed tapes so that the sheet is out of en 
gagement with the tapes when it passes onto this 
platform. . . . . 

After the second of the stop fingers has been 
elevated, which means that the impression T2 
has been made on the sheet, the number wheels 
520 on the shaft 56 are returned to zero and in 
point of tinning of the machine this occurs prior 
to the time contacts as 50 R to 50Z on the syn 
chronizer drum 86 move into association with the 
brushes 90 during the second cycle of operation 
of the machine. This second cycle of operation 
will have begun, in so far as entries on the rotors 
350 are concerned, about the time the sheet S 
moves into engagement with the second of the 
stop fingers to have the impression T2 made 
thereon at which time the contact strips on the 
Synchronizer drum 86, shown in Fig. 1 and which 
pertain to the various orders of the multipli 
cand, start to move into association with the 
brushes 90. 

After the impression T2 has been made on the 
sheet a pair of contacts 595 and 586, Fig. lid, on 
the synchronizer drum 86 move into association 
with the brushes 90. These contacts are similar 
to the contacts 480 and 483 which brought about 
zero-setting of the rotors 50 as previously ex 
plained. In this instance the contact strip 595 
first moves into association with the brushes 90 
and actuates means similar to that actuated by 
movement of the contact 480/into association 
with the brushes 90 and the means so actuated 
shifts the shaft 56 axially so as to bring the 
pins 584, Fig. 32, thereon into alignment with the 
pins 585 in the type wheels 520, the pins 584 and 
585, respectively cºrrespººling to the pins 352 
and 351 on the shaft 340 and the rotors 350. 
When the contact 595 bridges its cooperating pair 
of brushes 90, circuit is closed to a solenoid 582, 
Figs. lo and 25, which is similar to the solenoid 
460, Fig. 13, and this solenoid actuates a bell 
crank lever 58, Flg. 25a, just as did the solenoid 
460, the bell crank actuated by the solenoid 582 
moving the shaft 56 axially and maintaining it 
in the axially moved position during the time in 
dicated by the chart-line Cho. 

After the shaft 56 has been shifted axially 
the contact strip 596 bridges its cooperating 
brushes 90 whereupon a solenoid 589, Figs, lo 
and 25, is energized during the time indicated 
by the chart-line Chf. The solenoid 589 oper 
ates devices similar to those operated by the 
solenoid 35B, Fig. 13, and causes the shaft 56 
to make a complete revolution in the course of 
which the pins 584 on this shaft pick up the pins 
585 in the type wheels 520 that are of their zero 
position. So that at the end of a complete revolu 
tion of the shaft 56 effected upon energization 
of the solenoid 589 all of the type wheels 520 on 
the shaft 56 are in their zero position. The 
shaft 56 rotates in such a direction that it turns 
the type wheels 520 in a direction opposite to 
that in which they were moved when they were 
set up so that as these wheels return to zero 
they move the same distance as that in which 
they were moved to be set up. In other words, 
the type wheels 520 move forwardly when set up 
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to represent numerical values in a predetermined 
amount and move rearwardly in the same 
amount in a zero-setting operation. Those of 
the type wheels 520 already at zero are not moved 
and in this respect the zero-setting operation of 
the type wheels 520 differs from the Zero-setting 
operation of the rotors 350. 
The rotors 350 also move rearwardly in a Zero 

setting operation so that the pins 35 í thereon : 
are so positioned that they may precede the pins 
352 on the shaft 340 in a zero-setting operation 
and at the end of said zero-setting operation 
will dispose the rotors 350 in their zero positions. . 
Furthermore, all of the rotors 358 are rotated 
in a zero-setting operation whether or not they 
are off zero, but this condition cannot prevail in 
so far as the type wheels 529 are concerned be 
cause when these type wheels 520 move in a Zero setting operation they set up the word printing 
mechanism, and it is only those type wheels 
'thich are of their zero-setting position that are 
movesi in a zero-setting og EX'asion. Ka view of 
this the pins 584 and 535 at 15% so cooperate in 
a 2ero-setting operatic that hese yiesels which 
are aiready at zero vili 3et še noved, 8220 this 
is accornplished by causing the role is, Fig. 
3, on the arm 5i SE to ride over 38 face of the 
ºam ºs, The Ghººliº o? ;e fºlºº Q2. Ehe Caa 
SEC is such that when ?ine skaait si is N2Ove?i 

Sias, illy iracier ikke influence of tižne Soienoid š8? 
it is forced toward the face of the gain C 
3rd he rollier 5 D, as stated, engages this can 
face. it is the contour of tais caim face that 
regulates the engagement of the pins 586 and 585. 
The pins 565 in the type wheels that, 3.c at Zero 
lie behind the pins 563 whes the shaft 5 is is 
moved axially so that when the shaft 56 is ro 
tated these pins are not picked up. Then as the 
shaft 56 continues rotation and as the type 
wheels picked up thereby approach their Zero 
position, the roller 5, 6D starts to move onto a 
rise on the cam face, and this rise causes the 
shaft 56 to be moved axially against the urge of 
the solenoid 582 and when the picked-up type 
wheels attain their zero position the pins 584 will 
be disengaged from all pins 585 so that as the 
shaft 516 finishes its complete revolution no 
movement is imparted to any type wheel. 

It has been explained heretofore that the 
shields 576, Fig. 33, are returned to their normal 
position upon movement of a type wheel back 
into its normal position. It has also been ex 
plained that those shields associated with type 
wheels below the type wheel in the highest or 
der moved are also moved from their normal po 
sitions whether or not the type wheels with 
which they are associated are moved. Of course, 
as these lower type wheels are moved such shields 
will be returned to their normal positions in the 
zero-setting operation, but if the type wheel with 
which the shield is associated is not moved in 
a zero-setting operation it would not be returned 
to its normal position were it not for the fact 
that a leaf spring as 573B, Fig. 32, on the asso 
ciated spacing collar 573 engaged the pin 572 
on this shield in the course of a zero-setting op 
eration. Such engagement of the leaf Spring with 
the pin causes the shield to be returned to its 
normal position, and when this normal position 
is attained the leaf spring 573B merely rides of 
of the pin 572 engaged thereby so that the Col 
lar 573 may continue its movement with the shaft 
56 without further effecting the positioning of 
the shield. 
Soon after the type wheels 520 on shaft 56 
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reach zero and concurrently in point of time 
with the time period covered by the synchronize 
drum strip 50 C as shown in dotted outline in 
the second and third cycle periods in Figs. 42 
and 43, the contact strips 50 FR to 50 Z on the 
synchronizer drum 86, Fig. 1d, move into as 
sociation with the brushes 90 whereupon the 
product which will have been accumulated on the 
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rotors 350 in the course of the second cycle of 
operation will be transferred to the printing 
wheels on the shaft 56, in the manner previously 
described. This is effected from the intercon 
necting conductors AB of the proportionating 
apparatus so that these type wheels on this shaft 
56 are again set up to represent a gross dividend 
which will be the product of the value represented 
by perforations in the control card 77, on the 
second printing and control device to move into 
association with the sensing fingers 50, times the 
multiplier for which the multiplier selecting ap 
paratus is set up. Other of the wheels 520 on 
shaft 56 are set up to represent a tax and a net 
divided pertaining to the gross dividend being 
se; tip, these annouits being ascertained in the 
proportionating aparatus in the manner previ 
ously described. 

Voîrg rinting apparcitus 
As the type wheels 520 on the shaft 5 6 re 

tyr to getto they rotate the ring gears 367 with 
which they are gieshed and, while the ring gears 
361 are so driven, ofher gears as fi í, Fig. 27, are 
mesinedi itileireWiö lülider corto! Cf a solenoid 799, 
Fig. 28. It is gears as that are under control 
of the solenoid. 799 that effect set-up of the word 
printing apparatus in a manner now to be de 
scriiö?ti. 

It will be recalled that the Zero setting of the 
type wheels 520 on the shaft 56 is initiated and 
effected inder control of contacts 595 and 59 
and that it was the contact 595 which first moved 
into association with its cooperatiiig brushes 90. 
In so far as the Zero setting operation is con 
cerned, the contact 595 caused the shaft 5 to 
be shifted axially and this occurred prior to the 
time the contact 596 caused the shaft to be rotated 
and it is of course the rotation of the shaft 5 
that returns the type wheels 520 to zero. Since 
it is the return of the type wheels 520 to zero 
that is to set up the word printing apparatus, 
it is apparent that the gears as 77 must be 
meshed with the ring gears 367 that are to be 
operated upon return of the type wheels to zero 
prior to the time the ring gears are so set in mo 
tion. It is also essential of course that the gears 
as 7 must be out of mesh with the ring gears 
as 367 when these ring gears are driven by their 
motor units for otherwise the word printing mech 
anism would be set up simultaneously with the 
set-up of the type wheels 520 on the shaft 5B. 
Hence, the gears as 77 are normally out of mesh 
With the ring gears 367 and are only moved into 
mesh therewith in a zero setting operation where 
fore the word printing mechanism will only be 
Set up in a zero setting operation. The reason 
the word printing mechanism is set up from the 
Zero setting Operation of the type wheels on the 
shaft 5 f6 is that word printing may be effected 
pursuant to a preceding cycle of operation while 
the type wheels 520 are being set up pursuant to 
a succeeding cycle of operation, this arrange 
ment of course speeding up operation of the ma chine. 
Hence, the conductor 593, Figs. 1p and 28, 

which is an extension of the conductor 593, Figs, 
ld and lo, is potentialized when the contact 595 
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moves into contact with its Cooperating brushes, 
90. This energizes the solenoid 799, Figs., 1p and 
28, at the time indicated by the chart-line Ch2 
simultaneously with the energization of the Sole 
noid 582, Figs. 1o and 25, which is energized 
through the conductor. 593 as indicated by the 
chart-line Ch. O. 
The core 799A, Fig. 28, of the solenoid 99, 

which is attracted when this solenoid is energized, 
is connected through a link 792 to one arm of a 
bell crank lever 789, Figs. 25 to 28, that is fast 

O 

on the shaft T88, Figs. 26, 27 and 28. The other . 
arm 790, Fig. 28, of this bell crank lever has a 
link T85 connected thereto, and an arm 8, Figs. 
26 and 27, corresponding to the arm 790 has a 
similar link connected to the free end thereof. 
The other ends of the links as 785 are connected 
to toggle links as 783 and 798 by pins as 784, Figs. 
25, 26, 27 and 28. The free ends of the links as 
783 are connected to rockers as 8 by pins as 
782, and a shaft 655, Fig. 27, extends between the 
two rockers 89. The free ends of the links as 
798, Fig. 28, are connected to rockers as 95 be 
tween which a shaft 773, Fig. 27, extends. The 
extent of the shafts 655 and 3 is best shown 
in Fig. 27. 
A collar 769, Fig. 27, is fast on the shaft $55, 

... and a pinion 767 on the shaft 655 abuts there 
against. Another pinion 766 on the shaft 655 is 
connected to the pinion 767 by a sleeve 768, the 
pinion 766 abutting a collar 766A which, in co 
operation with the collar 769, holds thie pinions 
T66 and 767 against axial movement along the 
shaft 655. Another pair of pinions 763 and 764 
are connected by a sleeve 765 and these pinions 
are held against axial movement along the shaft 
655 by collars 765A and 766A. Another set of 
pinions 760 and 76 are connected by a sleeve 
762, while another set of pinions 65 and 659 are 
connected by a sleeve 658, and still another set of 
pinions 653 and 656 are connected by a sleeve 
654, and all of these sets of pinions are held 
against axial movement along the shaft 555 by 
suitably located collars similar to the collars 69 
and 766A. 
Other Sets Of pinions described im further de 
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tail hereinafter are provided on the shaft 773. 
Normally the shafts 655 and 773 are in the posi 
tion shown in Fig. 28 which may be referred to 
as the inoperative position but, when the solenoid 
799 is energized and the bell crank 789 is pivoted, 
as well as the shaft 788, this movement is trans 
mitted through the links as 85, 783 and 798 to 
the rockers as 780 and 795 whereupon the shafts 
655 and TT3 move upwardly as viewed in Fig. 28. 
Certain of the pinions as 766, Fig. 26, on each 
of the shafts 655 and 773 are aligned with ring 
gears 367 meshing with gears 555 on the type 
wheels 520 in the group from which the net is 
printed, as may be seen by reference to Fig. 26, 
and when the shafts 655 and 73 move upwardly 
as just described these pinions mesh with the just 
mentioned ring gears 367. This meshing occurs 
prior to the time the shaft 56 is set in rotation 
in a zero setting operation so that, when the 
shaft 56 is so set in rotation the movement im 
parted to any of the ring gears 367 meshing with 
gears on type wheels 520 in the net printing por 
tion of the apparatus, which are off their zero 
positions, will be transmitted to the pinions on 
the shafts 655 and 773. It is the movement that 
is so transmitted to these pinions that effects 
set-up of the word printing apparatuS. 
In the present instance type wheels 520 in the 
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hundred seventy-three pounds and fifteen shill 
lings are to be returned to zero and at this point 
it should be noted that when the shaft 56 has 
rotated in a zero setting operation it turns in 
such a direction that any type wheels thereon that 
are set up to represent significant digits are 
rotated backwardly to zero position. Thus in a 
Zero setting operation the type wheels 520 receive 
motion corresponding to the value of the signifi 
cant digits they are set to represent. 

Referring now specifically to Fig. 27 and the 
Zero Setting operation incident to returning to 
Zero the type wheels 520 set to represent the 
aforesaid net amount the pinion 775, Fig. 27, 
will be meshed with the ring gear 36 that meshes 
With the gear 555 on the type wheels 520 for the 
hundreds order so that, as this type wheel is re 
turned to zero, the pinion 775 will receive mo 
tion Sufficient to set it up to represent one hun 
dred pounds. Likewise, the pinion 760 will mesh 
With the ring gear 36 pertaining to the tens 
pounds order and therefore this pinion will be 
rotated sufficiently to be set to represent seventy 
pounds. Furthermore, the pinion 74 will mesh 
with the ring gear 367 pertaining to the units 
Order of pounds and therefore this pinion will be 
rotated sufficiently to be set to represent three 
pounds. In addition, the pinion 657 will mesh 
with the ring gear 367 pertaining to the ten shil 
lings type wheel and therefore this pinion will 
be rotated Sufficiently to be set to represent ten 
shillings. And, lastly, the pinion 770 will mesh 
with the ring gear 367 pertaining to the units 
order of shillings and therefore this pinion will 
be rotated sufficiently to be set to represent five 
shillings. The pinions just described are the only 
ones which are rotated in the present set-up but it 
is to be understood that there is a pinion for every 
ring gear 367 that effects set-up of a type wheel 
and hence if other of the type wheels had been ad 
vanced from their zero positions other pinions 
shown in Fig. 27 would have been set to represent 
whatever value the type wheel with which the ring 
gear 367 cooperates was set to represent. 
Each pinion such as those which have been 

described as being set up is connected either 
directly or indirectly to a settable unit SU, Fig. 
27, which controls the actual printing of the 
Words on the instruments. Thus, Some of the 
pinions which mesh with ring gears 367 directly 
mesh with gears on the settable units SU while 
others are connected through a sleeve as the 
sleeve 72 with another pinion on the same shaft 
and in such instances it is such other pinion 
that effects set-up of the settable units. The 
Settable units to which reference has just been 
made are in reality switching or selecting de 

These units in Connection with a set of 
contacts on the Synchronizer drum 86 select the 
circuits which bring about operation of the vari 
Ous Word printing members. 
The word printing members to which reference 

has just been made are shown in Figs. 34 and 36 
and by referring thereto it will be seen that this 
arrangement includes the platform 68 to which 
reference was made in connection with the print 
ing of the impressions T and T2. An opening 
655A, Fig. 34, is provided in this platform and 
the word printing members makes impressions on 
the sheets positioned above this opening, while 
they are resting On this platform, through an ink 
ribbon 654A. 
There is a Word printing member for every 

word that will need to be printed on the sheets 
within the capacity of the machine. These word 
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members are used singly or in combination in 
the operation of the machine and these members 
and the mountings thereof will now be described. 
The word printing members to which reference 

has just been made are generally indicated by 
35A and are arranged in two banks I and R as 

best shown in Figs. 34 and 36, said banks being 
located on opposite sides of said opening 655A. 
The word printing members in the bank L to the 
left of the opening 655A as viewed in Fig. 34 
are mounted on bails 635 to 652, respectively, 
while. the word printing members in the bank R. 
to the right of the opening 655A as viewed in 
Fig. 34 are mounted on bails 6353 to 653B, re 
spectively. Brackets as 65B are provided on the 
underside of the platform 68 and the bails in the 
two banks and R are respectively pivoted on 
these brackets so that when in inoperative posi 
tion the bails depend from said platform 628. 
As can be seen besi in Fig. 36, the bails in 

each bank successively increase in size down 
vardýr from the platform Gí8 end the length of 
the bail and its point, os pivoting is such that, 
when the bail is pivoöte? üCW8rd the opening 653A, 
the printing member on the Eight of the bail 
wili e aligned with he opening 655A to make 
an impression on the sheet, 2.33 ve the ink ribbon 
654A, al impressions : madie koy £k3e prixnting rimeRoxa-, 
bers GXn te hails being i side by side relatioK 
as can be seen by 'eeering to the warrant, as 

v shoWKT¥2 i.). F'ig. 3Ci. - 
In addition to the tails being of diffei'en, 

lengths they are nested, the sin alles, bail being 
nearest the platfori aiiti ine l?rges, bail beitig 
most remote from the pietform. Because of this 
nested arrangement it is apparent: that the bigh, 
of the bail nearest the platfortin Will oe Shortes 
than the bight of the bail isosi "erote iro:n the 
platform. Hence, the shore of the words to 
be printed can be more easily accommodates on 
the shorter bails and the longer of the words to 
be printed are therefore accommodated or the 
longer of the bails. The shortest words pertai 
ing to numerical values which Willi need be print 
ed are three letter words and such three letter 
Words are mounted on the shorter bailis. The 
arrangement however also includes a bar for 
printing the word 'No' which is the shortest of 
all words and which is therefore arranged on one 
of the bails closest to the platform 68. 
The present machine has a capacity for print 

ing up to nine hundred ninety-nine pounds, nine 
teen shillings and eleven pence, and sufficient 
word printing members are provided in the ma. 
chine for printing every amount up to and in 
cluding the aforesaid maximum amount. The 
manner in which the printing members are ar. 
ranged on the bails in the banks I, and R in the 
present instance is as follows: 

Bank L. Bank R 

ONE NO 

FOUR TEN 
?IVE NINE 

SEWEN THREE 
EIGHT FORTY 
FIFTY PENNY 
SIXTY PENCE 

ELEVEN POUNIO 
TWELVE POUNDS 
TWENTY EIGHTY 
?HIRTY NINETY 
SIXTEEN SEVENTY 
FIFTEEN HÜNDIREC) 

FOURTEEN NINETEEN 
THIRTEEN THOUSAND 
EIGHTEEN SBILING 
SEVENTEEN SHILLING? 
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Referring to the warrant shown in Fig. 3a, the 

impressions of words on the warrant are always 
made from the lowest value on up, which is to 
say, the word "Penny' or "Pence' is always print 
ed first, then the number of pence or the word 
'No' is printed next, and then “Shilling' or 
"Shillings' and so on. Furthermore, as will be 
explained hereinafter, once the sheet to be print 
ed is in its initial position on the platform 6t 8 
it is under control of a sheet feeding means in 
dependent of the feed tapes F and this feeding 
means Operates to advance the sheet in amounts 
corresponding to the lengths of the words suc 
cessively printed thereon, the specific manner in 
which this is accomplished being explained pres ently. 
Thus, because the words are printed in a re 

verse order to that in which they are read, it is 
essential that, in So far as the positioning of the 
printing members relative to printing position at 
the opening 655A is concerned, the last letters 
of the words as they appear on the various print 
iing members be in alignment, such alignment of 
the Words being shown in the above list of the 
Words of which the machine is capable and being 
indicated along the line a-a in Fig. 36. 
The various printing members on the bails in the 

banks I, and R are selectively and forcibly driven 
into printing position at the opening 655A under 
control of the above referred to settable members 
and a set of contacts on the synchronizer drum 
86. To this end the settable members are set 
up pursuant to the amount to be printed on each 
Warrant and then circuits are closed through 
these settable members from the aforesaid con 
tacts on the drun. 86 to selectively bring the 
printing member's into operation. The manner in 
which this is accomplished will now be described 
With respect to the operation of the machine be 
ing described herein where the amount of “One 
hundred Seventy three pounds fifteen shillings no 
pence' is to be printed on the warrant portion 
of the sheet S shown in Fig. 3a. 

It will be recalled that selected of the pinions 
shown in Fig. 28 have been described as being 
set to represent the net amount of one hundred 
Seventy three pounds, fifteen shillings, which is 
the amount that is to be printed on the warrant 
portion of the sheet S shown in Fig. 3a, it being 
understood that the net amount is the amount 
to be paid pursuant to the warrant inasmuch as 
this is the amount that is to be paid to the 
stockholder in view of the amount of tax that 
has been deducted from his gross dividend as ex 
plained heretofore. In certain instances, one of 
which will be explained hereinafter, there may 
be no deduction for tax and in such an event the 
grOSS amount determined by the above described 
multiplication will be entered on the type wheels 
of the net portion of the apparatus since the pin 
ions shown in Fig. 28 cooperate only with gears 
367 of this portion of the apparatus. The entry 
of the gross amount in the net wheels is effected 
by operating the switch of which the SWitching 
bar 58 is a part and to which reference has 
been made heretofore, the manner in which this 
Switch is operated to cause entry of the gross 
amount in the net portion of the apparatus be 
ing explained in detail hereinafter in connection with the “No tax operation.' 

Referring now to Fig. 27 the various gears 367 
with which Selected of the pinions there shown 
are to cooperate are illustrated in dot-dash lines 
and in Fig. 27 in association with such dot-dash 
lines appear words such as 'Shillings,” “Units 
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pounds," and so forth, which designate the or 
der to which the illustrated gear 367 pertains. 

In the present instance pinions shown in Fig. 
. 27 pertaining to the orders for hundreds pounds, 
tens pounds, units pounds, ten shillings and units 
shillings have been set up and as these pinions 
were set up, they positioned settable units SU to 
represent -members in the above described met 
amount. In the present example the amount to be paid 
pursuant to the warrant does not include pence 
so that the pinion 653 which is to mesh with the 
gear 367 pertaining to pence has not been ad 
vanced, which is to say, set up. 

Even though this pinion 653 was not advanced, 
dit should not be assumed that the settable unit 
with which this pinion cooperates is not set up. 
This is true because where nd pence amount is 
to be printed, printing members in the group of 
the bank R are to be actuated to print "No pence.' 
his the settable unit for pence is in reality set 

up and the manner in which this settable unit 
is set up nay best be determined by reference 
to the wiring diagrams, Figs, g) to 1 r. The set 
taile unit, pertaining to pence is indicated by 
having the words "Pence' applied thereto in 
Fig. 22 and this settable unit comprises a stator 
36C and a rotor 800B. In view of the fact that 
there is no value in pence the pinion 853 was not 
rotated, as previously stated, and hence the rotor 
39B of the "Pence' settable unit was not ro 
tated through the gear train including the gears 
853, 853 and 2A, Figs. 27 and 30, wherefore 
the rotor 893 remains in position to dispose the 
rotor bars 802 and 808 thereon in a position such 
that circuit is bridged froh the long contact strip 
b on the stator 800C and the short contact, 80CD 
On this stator by the rotor bar 802. The con 
tact 86D as will be explained controls the cir 
cuit to the means which operate the bail in the 
bank R. bearing type characters for printing the 
word "Pence.' Also, circuit is bridged between 
the long Contact strip b2 on the stator 800C and 
the contact 800E on this stator by the rotor bar 
303. The contact 800E; as will be explained con 
trols the circuit to the means which operate the 
bail in the bank R. bearing type characters for 
printing the word 'No.' Further, in so far as 
this pence settable unit is concerned, the rotor 
bar 802 would, if the pinion 653 had operated the 
rotor 800B to represent one penny, have closed 
circuit, between contact strip bli and a contact 
800K which would effect printing of the word 
"Penny.' In addition, if the rotor 800B had been 
advanced to represent some number of pence be 
tween two and eleven, the rotor bar 802 would 
have closed circuit between the contact strip b 
and a long contact strip 800F which would ef 
fect printing of the word "Pence.' The rotor 
bar 003 selectively closes circuit between the con 
tact strip b2 and contacts which control print 
ing of the words "One' to "Eleven.' If the rotor 
800B is advanced to represent some number of 
pence between one and eleven, the particular 
contact controlling word printing which will be 
selected will of course correspond to the num 
ber of pence the rotor is set to represent. 
The settable unit indicated by the word 'Shil 

lings,' Fig. 1p, comprises two rotors 80 A and 
80B both of which cooperate with a stator 80 C. 
The rotor 80A is set up under control of a pin 
ion 770, Fig. 27, which pertains to '1' to '9' or 
units shillings. The rotor 80 B is set up under 
control of a pinion 657 which pertains to ten 
shillings. It will be recalled that after the cir 
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cuits pass out of the multiplier selecting appa 
ratus, separate means have been provided i for 
'1' to '9' or units shillings and ten shillings in 
each of the various mechanisms incorporated in 
the machine. However, when from ten to nine 
teen shillings are to be printed in words it is es 
sential that units shillings and ten shillings be 
handled together in order that amounts as fifteen 
shillings may be printed. It is for this reason 
that the two rotors 80 A and 80 B cooperate 
with the same stator, In printing amounts pertaining to shillings in 
Words provision must be made for two different 
Contingencies since, in so far as units shillings 
are concerned, the same devices in the machine 
are set up, which is to say, if an amount of five 
shillings is to be represented in any of the vari 
ous devices, the device pertaining to units shill 
lings is set in the manner described for this par 
ticular device so that it represents the five shill 
lings. However, this same device is set to repre 
seat five shillings when the quantity to be rep 
resented is fifteen shillings but in this latter in 
stance another device is set to represent the ten 
of the fifteen shillings. 

Furthermore, in printing words on instru 
ments, as in the case of pence in the present in 
stance, it is desirable, for example, that where 
there is no value pertaining to shillings the words 
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"No shillings' shall be printed, and also provi 
sion must be made for printing “One shilling.' .. 
On the stator 80 C, two rows of contacts are 

provided for representing zero or 'No' shillings 
to nine shillings. The row illustrated in Fig. 1p 
in which the contact 85A is included is utilized 
when “No shillings' to "Nine shillings' is to be 
printed, while the row in which the contact 85D 
is included is utilized when “Ten shillings' to 
"Nineteen shillings' is to be printed. Only 
one of these two rows of contacts is utilized 
when impressions are to be made on a particu 
lar sheet S, and a switch 807, Fig. 1p, is pro 
vided which is in one position, in which it is 
shown, when the row of contacts including the 
contact 8 5A is to be utilized and which is in 
another position when the row of contacts in 
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cluding the contact 8.5D is to be utilized or, in 
other words, if "No shillings' to “Nine shillings' 
is to be printed the switch 807 remains in the 
position shown in Flg. 1p, but when "Ten shill 
lings' to "Nineteen shillings' is to be printed 
the Switch moves into its other position where 
in the contacts as 806 on the movable bar 80TA 
thereof are engaged with the fixed contacts as 
809. 
When neither of the rotors 80 A or 80 B is 

advanced a rotor bar 8f 9 on the rotor 80 A 
bridges the contact 8.5E and contact strip by 
on the stator 80 C and a circuit will be estab 
lished that will effect printing of 'No.'" Under 
this same condition a rotor bar. 84 will close 
circuit between contact 85 and contact strip be 
which will effect printing of 'Shillings.' If the 
rotor 80A is positioned to represent one shill 
ling and the rotor 80 B is not advanced, the ro 
tor bar 89 will bridge circuit between contact, 
85A and contact strip b to establish a circuit 
which will effect printing of 'One,' and rotor 
bar 84 will bridge circuit between contact 85G 
and contact strip be to establish a circuit which 
will effect printing of 'Shilling.' 
Whenever rotor 80 A is advanced into a po 

sition representative of two to nine shillings and 
rotor 80B is not advanced, the rotor bar 819 
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will establish circuit between contact strip b 
and the contact representative of the particu 
lar value in shillings to establish a circuit which 
will effect printing of the number of shillings to 
be printed. The rotor bar 84 will bridge con 
tact strip be and the shillings contact strip 
85B to establish a circuit which will effect - printing of "Shillings.' 
When however only the rotor 80 fB is advanced 

So that the rotor bar 805 thereon bridges cir 
cuit between any one of the contacts hf to h5 
and the contact strip 85C, a circuit is estab 
lished to the electro-magnet 808 so that when a 
contact on the synchronizer drum 86, as will be 
explained, closes this circuit, this electro-mag 
net will be energized whereupon the switch 807 
will be moved from the position in which it is 
shown in Fig. 1p into its other position. With 
the switch in this other position and the rotor 
80 A standing at its zero position a circuit will 
be established through the rotor bar 822 which 
will effect printing of "Ten.' At this same time 
rotor bar 82 Will bridge circuit between con 
tact strip 8 f 6B and contact strip b4 whereby a 
circuit will be established that will effect print 
ing of 'Shillings' because the switch 807 will 
be closed at the time this printing operation is 
to be effected, this circuit being made through 
contacts 806 and 809 of said switch. 

If the rotor 80A is advanced into a position 
representative of any of from one to nine shill 
lings and the rotor 80 B is so advanced that the 
rotor bar 805 thereon is engaging any one of the 
contacts hi? to h5 at this same time, again a circuit 
will be established which will energize the elec 
tro-magnet 808 when current flow through the 
circuit is brought about, this being under con 
trol of a contact on the synchronizer drum 86 
which will be explained presently. Energization 
of the electro-magnet 808 will cause the switch 
807 to move into the said other of its positions 
and in so doing contacts 87, 88 and 82 and 
83 are separated, circuit being established 
through these contacts when the Switch is in 

, the position shown in Fig. 1p to bring about the 
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printing of any one of the amounts from 'No 
shillings' to “Nine shillings.' When, however, 
the switch 807 moves into the other position as 
aforesaid, contacts 806, 809, 80 and 8 are en 
gaged and a circuit is established which will ef 
fect printing of any amount between "Ten shill 
lings' and 'Nineteen shillings,' 'Ten shillings' 
being printed when the rotor 80A is not ad 
vanced upon the energizing of electro-magnet 
808, and amounts from eleven to nineteen being . 
printed when the rotor 80A is advanced into a 
position representative of from one to nine shil 
lings. Printing of the word 'Shillings' when 
the electro-magnet 808 is energized is brought 
about through circuits established by the rotor 
bar 82 bridging the contact strips b4 and 86B. 

It will be noted that the contacts hit to his are 
located at spaced intervals along the stator 
80 C. These positions correspond to the Odd 
numbered positions for whenever devices in the 
ten shillings order are positioned to represent 
an even number of shillings, one pound is set up 
because even numbered quantities of shillings 
in the tens order represent one or more pounds. 
Hence it will never be necessary to print, for 
example, "Twenty three shillings' for, if this 
amount were to be printed, only "Three shill 
lings" would be printed and the other twenty 
shillings would be taken care of in the units 
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pounds order. Thus, whenever the rotor 80 fB 
comes to rest in an even numbered position, the 
electro-imagnet 808 is not to be energized and it 
is for this reason that no contacts as hf are 
provided at the even numbered positions. 
Another of the settable units, to which refer 

ence has been made heretofore as being set up 
upon set-up of the pinions shown in Fig. 27, per 
tains to both units pounds and tens pounds, which 
is to say, the pinion 774, Fig. 27, effects set-up 
of the stator 22, Figs. 1p, 27 and 30, while the 
pinion 760, Fig. 27, effects set-up of the rotor 24, 
Figs., 1p, 27 and 30, of this settable unit. It will 
be noted that reference has just been made to 
set-up of the stator 722 and this means that this 
stator is capable of movement and, while unlike 
stators to which reference has been made here 
tofore, this is not in reality a stationary member, 
it functions similarly to stationary members 
which heretofore have been referred to as stators, 
and for this reason this member is referred to as 
a stator. 
The stator 722 has a row of contacts e0 to el 9 

thereon and an associated contact strip bf2. If 
the amount to be printed on a warrant is con-. 
fined to shillings and/or pence the pinions 774 
and 760, Fig. 27, are not moved since no amounts 
are set up in either the units pounds or tens 
pounds orders and hence the settable unit under 
control of these pinions is not moved. In this cir 
cumstance the rotor bar 833 remains in position 
to bridge the contact e0 and the contact strip 
b2 and thereby circuit is established which will 
effect printing of “No” when the contacts 83 B. 
and 83 C of a switch.83 are closed under cir 
cumstances presently described. If, however, the 
pinion 774 is set to represent any amount from 
one pound to nine pounds, the stator 722 is moved 
relative to the rotor 724 and one of the contacts 
ef to e8 for the corresponding value from one to 
nine pounds is brought into association with the 
rotor bar 833 SO that circuit is bridged between 
this particular contact and the contact strip bf 2 
whereby circuit is established to effect printing 
of the Word representing the particular value as, 
for example, if the contact e3 engaged rotor bar 
833 circuit would be established to effect the 
printing of “Three.' 

If the amount to be printed is ten pounds, the 
stator 722 is not moved but the rotor. 724 is moved 
relative to this stator in an amount sufficient to 
bring the rotor bar 833 thereon into such posi 
tion that it bridges the contact ef O and the con 
tact strip b2 whereby circuit is established to 

Furthermore, if the amount to be 
printed is from eleven pounds to nineteen pounds, 
the rotor 724 is again advanced in this same 
amount with the result that if the stator is moved 
pursuant to some numerical value in the units 
order of pounds the contacts e to el O are posi 
tioned relative to the rotor bar 833 as before but 
in this instance this rotor bar, instead of being 
in what might be called the zero position when 
from "No pounds' to “Nine pounds' was to be 
printed, now occupies what might be called a 
tenth position, in which tenth position it will co 
Operate with contacts elf to efs and thus, de 
pending upon the numerical value to be printed, 
circuit will be established to effect printing of the proper word. 
In addition to the contacts e0 to ef9, other 

groups of contacts as if to f9 are provided, and 
the contacts f to f9 are respectively electrically 
connected with the contacts ef to e8. Now, if 
the rotor 724 is rotated pursuant to setting of two 
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on the type wheel for tens order of pounds, which 
of course is twenty pounds, the rotor bar 833 is 
brought into cooperative relation With the por 
tion of the stator 722 whereat the contacts fl to 
f8 are provided. If, under these circumstances, 
no value has been set up in the units order of 
pounds, the rotor bar 833 comes to rest in a posi 
tion intermediate the contact el 9 and the con 
tact f at which position no contact is provided 
and therefore the rotor bar 833 does not bridge a 
circuit over into the contact strip b2. But when 
the parts are in this position a rotor bar 834 
bridges circuits between a long contact strip S20 
that is coextensive with the contacts fí to f9 
and which also is aligned with the gap between 
contact el 9 and contact f. This rotor bar 834 
in this position bridges the contact strip S20 and 
a contact strip bf3 which establishes a circuit 
which will effect printing of "Twenty.' But if, 
With the rotor bar 833 advanced to twenty, the 
stator 22 had also been advanced, then one of 
the contacts if to f9 representative of the nu 
merical value pursuant to which the Stator was 
advanced would be aligned with the rotor bar 833 
and therefore circuit would be established to ef 
fect printing of a word equivalent to the value 
in which the stator was advanced as, for example, 
if the contact f3 had been engaged, the rotor bar 
833 would have bridged this contact and the Con 
tact strip b : 2 and a circuit would have been es 
tablished to print “Three.' At this same time 
circuit would be bridged between the contact 
strips S2 and b 3 so that circuits would be es 
tablished to effect printing of "Twenty three.' 

This sare arrangement of additional contacts 
similar to the contacts ff to f is provided On 
around the stator 22 and in association with 
each set of such contacts a strip similar to the 
strip S2 is provided so that, depending upon the 
amount the rotor 724 is rotated, and if the stator 
22 is rotated, circuits will be established to effect 

printing of the proper words corresponding to the 
amounts of movement of the stator and rotor. 
Thus, so far as a complete revolution of the 

rotor 724 is concerned, the stator 22 never makes 
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more than a revolution equivalent to one-tenth 
of the revolution of the rotor. 
When both the stator 722 and the rotor 724 

remain at rest in which instance 'No' is to be 
printed, a rotor bar 832 bridges contact 8f OB 
and contact strip blf, and this establishes a 
circuit, which will effect printing of “Pounds.' 
If the stator 22 is advanced to bring the Con 
tact el into association with the rotor bar 833, 
the rotor bar 832 bridges the contact 8 GC and 
the contact strip bff and a circuit is established 
which, when the switch 83 is actuated to close 
its contacts 83 D and 83E as presently de 
scribed, will effect printing of "Pound' since 
in this instance the amount which will be printed 
will be “One pound.' If the 'rotor 724 and 
stator 722 are positioned to effect printing of 
any other amount than 'No pounds' or "One 
pound,' the rotor bar 832 bridges contact strips 
80A and bil i and establishes a circuit which 
will effect printing of "Pounds.' At this point 
it should be noted that when engagement of 
either the contact 8 GB or contact strip 80A is 
effected “Pounds' is to be printed and in both 
instances the same circuit is established for the 
conductor 80D leads to the printing mecha 
nisms from both the contact strip and contact, 
said conductor being connected to the contact 
strip 8 OA by tap 8 OE and to the contact 80B 
by a tap 8 OF, 
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controls a switch 83. 

51. 
Now referring to the settable unit pertaining 

to the hundreds pounds order, this is shown in 
Fig. 1g and it comprises a stator 750S and a 
rotor 759R. In this instance the stator is 
stationary but the rotor 750R is under control 
of a pinion 775, Fig. 27, that meshes with 2D, 
Figs. ig and 27, and these pinions are under 
control of the type wheel 520 for the hundreds 
pounds order. A row of contacts Mi to M9 is 
provided on the stator 750S and whenever the 
rotor 50R. is operated to represent some sig 
nificant value in the hundreds pounds order 
pursuant to setting of the type wheel 520 for the 
hundreds order to print this significant digit, 
a rotor bar 825 on the rotor 750R is aligned with 
one of the contacts MI to M9 pertaining to this 
value. Thus, if the amount represented Were 
three hundred pounds, the rotor bar 825 would 
engage the contact M3. and would establish a 
circuit from this contact to the Contact strip 
b5 which would establish a circuit which will 
effect printing of "Three.' In addition to this 
a pair of contact strips bfa and 750T are pro 
vided on the stator 750S and these contact strips 
are coextensive. With the distribution of the con 
tacts Mi to MI9 on this stator. Whenever the 
rotor bar 825 engages one of the contacts MI to 
MI9, the rotor bar 826 bridges the contact strips 
b and 756T and establishes a circuit which 
will effect printing of "Hundred.' 

It will be recognized that the rotor 750R may 
be positioned to effect printing of Some value 
without either the rotor 724 or the stator 22 
pertaining to the tens and units orders of pounds 
being moved. It will be recalled that if neither 
the stator 722 nor the rotor 724 is moved cir 
cuits are to be established for printing "No 
pounds.” It will be appreciated that this should 
not be effected if, for example, the rotor 750R 
is positioned to effect printing of "One hundred' 
which is, in effect, one hundred pounds, the Word 
'Pounds' in such instance being printed in a 
manner to be explained presently. This same 
condition prevails if an amount is set up in any 
order from one hundred pounds on up. Hence 
in each settable unit pertaining to the order of 
hundreds pounds or a higher order, there is a 
pair of contact strips as 750U and blo on the 
stator as 750S which are bridged by a rotor bar 
as 82 whenever the rotor cooperating with the 
particular stator as the rotor 750R is positioned 
to represent a value expressed by a significant 
digit. When the contact strips as 750U and bf O 
are bridged by a contact strip as 827, circuit is 
closed to an electro-magnet 830, Fig. 1p, which 

This switch 83 includes 
contacts 83B and 83C which are in the circuit 
that is established when 'No' is to be printed, 
as is explained fully hereinafter. Whenever the 
electro-magnet 830 is energized, these contacts 
83B and 83C are separated so that the circuit 
for printing 'No' cannot be closed. This means 
that irrespective of the positioning of the stator 
22 and the rotor 24 the Word 'No' cannot be 

printed if a significant digit is represented by 
the setting of any settable unit for hundreds 
pounds or a higher order. 
There is another condition that might arise 

and that is that if the stator T22 is positioned 
to establish a circuit which will print “One,' it 
will be recalled that another circuit is estab 
lished which will print “Pound.' Now suppose 
One hundred one pounds were to be printed. 
It is obvious that the one pound will be set up 
by reason of positioning of the stator 722 and in 

w 
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the conductor cf G is potentialized. Thereafter 
the word "Four is caused to be printed when 
the conductor c is potentialized for potential 
izing the contact strip be and the number '4' 
contact TH4 opposite the contact strip TH60. 
The circuit will be completed from said contact. 
TH4 to the Solenoid in Fig. 1r for printing the 
Word "Four.' Next the conductor c 3 is poten 
tialized and through the contact strip be and 
the rotor bar 83 which now stands at '60' in 
bridging relation with the contact strip bf8 and 
the contact TH89, potentializes said contact 
TH60 for causing the printing of the word 
“Sixty.' When the conductor ci9 is next ener 
gized, circuit connections will be set up through 
the contact strip b on the hundred thousands 
pounds stator, the cooperative rotor bar 855, 
contact strip 770T, and the conductor G2 to 
the contact G3 on the thousands pounds stator, 
but since the rotor bar 83 now stands at '60' 
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contact strip bid closes a circuit which causes 
the printing member bearing the asterisks to be 
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moved into printing position. If, however, the 
rotor bar 826 is not bridging the contact strip 
b4 and contact 750V by reason of the fact that 
the hundreds settable unit has been set to repre 
sent a significant digit, then the foregoing cir 
cuit is not closed upon energization of the bat 
tery strip b and energization of this circuit 
must await the energization of the strip biG. If 
the higher units are at their zero positions, this 
energization Will effect the aforesaid printing op 
eration, and this same arrangement progresses 

20 
it fails to bridge the contacts G4 and G3 where 
fore the circuit is dead-ended at the contact G3 
So that the word 'Thousand' which Would have 
been printed by this circuit, if complete, is Sup 
pressed. Subsequent successive potentializations 
of the conductors c20 and c2 in the order named 
cause successive printing of the Words "Hun 
dred' and "Two' in the manner above described. 
At this time the printed words in the reverse 
order of their printing will read "Two hundred 
sixty four thousand pounds.' 

It will be recalled that the apparatus is so set 
up that it will print "No pounds' so that if the 
amount to be printed on a warrant is expressed 
Only in shillings and/or pence, these words "No 
pounds' Will be printed on the warrant. How 
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on up to the hundreds order. It will thus be 
seen that in effect a series circuit is provided and 
the reason for this is that, for example, the set 
table unit pertaining to hundreds order may be 
on Zero while the unit pertaining to the hun 
dred thousands order may be of the zero posi 
tion. When this condition prevails the energiza 
tion of strips bf4 and bft will not result in clos 
ing of the aforesaid circuit and printing of the 
asterisks will not occur until the strip b2O is en 
ergized. It will be seen from the foregoing that 
the printing of asterisks is not effected until after the highest value has been printed on the 
Warrant. w 

In the present instance where "One hundred 
seventy three pounds fifteen shillings no pence” 

30 is to be printed on the warrant the various units 
are set up as follows. 
Since no monetary value is to be printed so far 

as pence is concerned the settable unit for pence 
is arranged as follows: the rotor bar 802, Fig. 16, 

35 is bridging the contact 800D and contact strip 

ever, to prevent the value of the warrant being 
raised, it is customary even in this instance and 
certainly in instances where the warrants are 
for one pound or more to, as it is called, "blank 
Out' the space on the warrant above the highest 
figure appearing thereon, and in the present in 
stance this is accomplished by printing asterisks 
in such circumstances, a type member being pro 
vided in the bank R. for this purpose. This type 
member prints "''' and is to be operated only 
after the highest amount has been printed on 
the Warrant. Thus if the highest amount on 
the warrant is in the units or tens order of 
pounds, asterisks are to be printed as soon as 
this amount is printed. If the highest amount is 
in the hundreds order of pounds, then the print 
ing is to be effected after this amount in the hun 
(dreds pounds order has been printed. In order 
to accomplish this, an auxiliary contact is pro 
vided in the stator for the hundreds order of 
pounds and stators for all higher orders, these 
contacts in the respective orders being designated 
750V, 760W and TOW. Such contacts are ar. 
ranged adjacent the battery conductor strips on 
these stators which are respectively the conduc 
tor strips bil 4, bi 6 and b20. 
When the rotors cooperating with these stators 

are in '0' position the rotor bars 826, 844 and 
846, respectively, bridge the contact 750V and 
contact strip bla, contact 760V and contact strip 
b 6, and contact 770W and contact strip b20. 
The contact 750V is connected to the contact 
strip b 6 by a conductor 857, contact 760V is 
connected to contact strip b20 by a conductor 
845, and in the operation of the machine, as will 
be explained presently the battery strips b4, bf6 
and b2.0 are successively energized. If the rotor 
for the hundreds unit stands at '0' as well as 
those for the higher orders, energization of the 

40 

45 

50 

55 

6) 

70 

b thereby establishing a circuit to effect print 
ing of “Pence” and the rotor bar 80 is bridging 
the contact 800E and the contact strip b2 there 
by establishing a circuit which will print 'No.' 
In so far as the unit pertaining to shillings is 

concerned it is set up as follows: the rotor bar 
805 is bridging the contact h. and the contact 
strip 85C thereby establishing a circuit to the 
electro-magnet 808 so that, when the circuit is 
potentialized the switch 807 will be moved into 
its other position described heretofore; the rotor. 
bar 82 is bridging the contact strips b4 and 
86B thereby establishing a circuit to effect print 
ing of "Shillings'; and the rotor bar 822 is set to 
bridge contact DSH and contact strip b5 thereby 
establishing a circuit through the switch 807 to 
effect printing of "Fifteen.' 

In so far as the stator 722 for units pounds 
is concerned, the stator has been rotated to have 
a setting equivalent to three pounds and the rotor 
24 of this unit has been rotated to have a set 

ting of seventy pounds. With these parts in these 
positions, the rotor bar 832 is bridging the con 
tact strips blf and 80A thereby establishing a 
circuit to effect printing of "Pounds"; the rotor 
bar 833 is bridging the contact c3 and the con 
tact strip b2 thereby establishing a circuit for 
printing "Three' for the units order of pounds; 
and the rotor bar 834 is bridging the contact 
STO and the contact strip bf8 thereby establish 
ing a circuit for printing the word "Seventy.' 
The settable unit for the hundreds order 

pounds is so set that the rotor bar 827 is bridg 
ing the contact strips blo and 750U, whereby a 
circuit is established through conductors 828 and 
829 to the electro-magnet 83 so that the switch 
83 will be moved into the position in which it is 
shown in Fig. 1p; the rotor bar 82 is bridging 
the contact strips b4 and 750T thereby estab 

75 lishing a circuit for printing "Hundred”; and the 
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rotor bar 825 is bridging the contact M and the 
contact strip b5 thereby establishing a circuit 
for printing "One." Because of the setting of 
the rotor bar 826 the series circuit for effecting 
printing of asterisks is open in the hundreds or 
der. However the rotor bar 844 in the unit per 
taining to the thousands and ten thousands or 
ders of pounds is bridging the contact 60W and 
contact strip bf 6 so that when said contact strip . 
is energized the printing member for printing 
asterisks will be actuated. 
. The thousands order is the one next above the 
highest order in which printing is to be done in 
the present instance and therefore the series cir 
cuit is closed at this thousands order and through 
all higher Orders. 
In describing the manner in which the settable 

units for controlling the printing of Words are 
set up, the order in which these units are brought 
into operation and the order in which the words 
to be printed are printed was followed. The war. 
ious units are successivey energized under con 
trol of contacts a? to a2, Fig. 1d, on the Syn 
chronizer drum 86, but just prior to this, a con 
tact 680A on the synchronizer drum encounters 
its brushes 90 to close a circuit from the battery 
conductor 84, through the brushes cooperative 
with said contact 680A, the conductor 680C which 
leads into a cable 680D and reappears in Fig. 1r, 
and the Solenoid r to ground thereby energiz 
ing the solenoid at the time indicated by the 
chart-line Ch73, Fig. 50. As will be explained 
more fully hereinafter, the sheet S upon which 
the printed words are to appear will have been 
carried by the feed tapes F, Figs, 2 and 3, onto 
the platform 68 and stopped by means of the 
conventional stop means in predetermined rela 
tion. With respect to the sheet advancing rollers 
of which the roller 632 is shown in Fig. 1r, and 
upon energization of the solenoid r the rack 
679A associated therewith will be advanced and 
later returned under the influence of the Spring 
686 attached thereto after the contact 680A has 
passed from engagement with its brushes 90 to 
break the energization circuit for said solenoid. 
Such, return movement of the rack 69A will 
drive the roller 632 which, as presently explained 
more fully, will have had the sheet S clamped 
therebetween and a roller 626, Fig. 34, the drive 
being through a gear 689, a pawl 699, a ratchet 
wheel 696, a shaft 698, bevel gears 697 and 7 of 
and a shaft 702 for advancing the sheet S into 
a predetermined position with respect to the 
opening 655A in the platform 68 preparatory to 
having the words printed thereon by the selec 
tively actuated type bars. Immediately there 
after, the leading one of said contacts a to a2 
will move into association with the pair of brushes 
90 with which it is to cooperate, said contacts 
af to a2 being arranged in stepped relation on 
the synchronizer drum 86 so that they will move 
into association with the brushes 90 with which 
they are to cooperate in such a manner that the 
successive energization of the settable units for 
controlling word printing will be brought about 
in a manner which will effect the word printing 
in the order intended. 
When the contact a moves into association 

with the pair of brushes 90 with which it is to 
cooperate, the following circuit is closed: From 
battery conductor 84, Fig. 1d, through conduc 
tor di and its brush, contact strip af, the brush 
on conductor c, and this conductor, which passes 
into cable 80 in Fig. 1d and which leads out of 
this cable, as shown in Fig. 1p, to be connected 
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to contact strip b in the pence settable unft 
and therefore battery is applied on this strip bf. 
The circuit is continued on through the rotor 
bar 802, contact 800D, conductor 804 to contact 
strip 800F, conductor n f, which conductor, as 
shown in Fig. 1r, is connected to one end of the 
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winding of a Solenoid r, the other end of which 
Winding is grounded. Therefore the solenoid 
r is energized and the energization of this sole 
noid actuates the printing member which prints 
the word "Pence' at the time indicated by the 
chart-line Chl, Fig. 50, in the manner now to 
be described. 
The Solenoid r and all similar solenoids are 

like the solenoids indicated by 675 in Fig. S4. 
Each includes a core 676 which, when the sole 
noid is energized, is attracted against the action 
of a spring 686. Referring to the structure at 
the left side of Fig. 34, the core 676 is connected 
to a lever 677 that is pivotally mounted on a 
shaft 678 and which is connected to a rack 679 
as indicated at 680. When the solencid 675 is 
energized the lever 677 is pivoted clockwise. 
Each rack 679 has a slot 68 therein in which 
a pin 682 on a lug 683 extending outwardly from 
one arm of a bail as 635 is disposed. When said 
rack 69 is pivoted clockwise incident to the en 
ergization of the Solenoid 675, by reason of this 
pin and slot connection, the associated bail 635 
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is so pivoted that the printing member thereon 
is forced toward the ink ribbon 654A and there 
upon this printing member makes an impression 
on the sheet S disposed on the platform 68. 
In the present instance the energization of the 

solenoid r causes the bail 64.6B to be moved. 
This bail bears the printing member which prints 
the word "Pence', wherefore the movement of 
this bail upon movement of the rack connected 
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thereto causes the word "Pence' to be printed 
upon the sheet S in the position in which this 
word appears on the sheet shown in Fig. 3a. In 
a manner to be described presently after this 
impression has been made, the sheet S is ad 
Vanced to be positioned to receive the next im 
pressions which in this instance is the word 

Shortly after the solenoid rf has been ener 
gized as just described, the contact a? moves 
beyond the brushes 90 which deemergizes the 
aforesaid circuit including the solenoid r and 
the contact a2 then moves into association with 
the brushes 90 whereupon a circuit similar to 
that just described is closed through contact 
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strip b2, Fig. 1p, rotor bar 803, contact 800E, to 
the solenoid r2, Fig. 1r, which energizes at the 
time indicated by the chart-line Ch. 5 to cause 
actuation of the bail 653B that carries the print 
ing member for printing 'No' on the sheet. Aft 
er this word has been printed on the sheet, the 
sheet is advanced and by this time contact a 2 
will have moved beyond the brushes 90 and the 
contact a will have moved into association there 
with. 
The contact as, which is elongated, as shown 

in Fig. 1d, closes the circuit which energizes the 
electro-magnet 808 during the time indicated by 
the chart-line Ch. 6 so that the Switch 807 is 
moved into its above described other position by 
the time the contact a 4 moves into association 
With the brushes 90. When the contact a 4 
reaches the brushes 90 a circuit is established 
through the contact strip b4, Fig. 1p, rotor bar 
82, contact strip 86B to the solenoid r3 which 
energizes at the time shown by chart-line Ch. 7 
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for actuating the bail 636B bearing the printing 
member for printing "Shillings.' 
The Contact a then moves beyond the brushes 

90 and the contact as moves into association 
therewith, the contact a3 still closing circuit be 
tween the pair of brushes 90 with which it coop 
erates. The contact a5, under control of the 
Switch 807, closes a circuit to the contact strip 
b5, rotor bar 822, contact 85H and thence to the 
Solenoid r which energizes at the time indicated 
by the chart-line Ch. 8 to actuate the bail 639 
that bears the printing member for printing 
"Fifteen' on the sheet. After this impression 
has been made the sheet again advances and 
comes to rest in a position to receive the next 
impression. 
The contact a 5 moves beyond the brushes 90 

and the contacts as and a successively move 
into association therewith. These contacts, 
however, do not effect any operation in this in 
stance and are Only operative to effect an oper 
ation when the Switch 80T is in the position 
shown in Fig. 1p, in which position it would be 
if an amount from 'No' to "Nine' shillings was 
to be printed, the contact a6 being effective to 
establish a circuit which would effect printing of 
"Shilling' or "Shillings' depending upon the 
value of the number that would be printed under 
control of the contact al. It will be noted that 
the contact as is sufficiently elongated to main 
tain the electro-magnet 808 energized until the 
contacts a 6 and a have passed beyond the 
brushes 90 for if operations are to be effected 
under control of the contacts a and a 5 no op 
erations are to be effected under control of the 
contacts as and a have passed beyond the 
remains in engagement with its cooperating pair 
of brushes 90 long enough to maintain the Switch 
807 in the other position into which it is moved 
when operations are to be effected under control 
of the contacts a 4 and d5. 

It will be recalled that whenever an amount 
in excess of ninety-nine pounds is to be printed 
that the electro-magnet 830 is to be energized 
and it will also be remembered that the electro 
Imaget 830 may be energized from the unit per 
taining to hundreds pounds or from the unit per 
taining to thousands and ten thousands pounds 
or from the unit pertaining to hundred thousands 
pounds. If there is a setting in any one of these 
units representative of a significant digit the 
electro-magnet 830 is to be energized. Hence 
the contacts ab, a9 and a 0 next simultaneously 
move in association with their cooperating 
brushes 90 and place potential on the contact 
strips b8, b9 and blo, respectively, so that if any 
one of the aforesaid units is set to represent a 
significant digit the electro-magnet 830 will be 
energized and the switch 83 will be moved into 
the position in which it is shown in Fig. 1p. 
Thus in the present instance where the unit for 
hundred pounds is set to represent one hundred 
pounds the electro-magnet 830 will be energized 
at the time indicated by chart-line Ch9 through 
the contact strip blo, rotor bar 827 and contact 
strip 750 U. 

After the contacts a8, a 9 and a 10 have placed 
potential on the contact strips b8, b9 and blo 
and the electro-magnet 830 has been energized, 
if it i? to be energized as it is in the present in 
stance, the contact a-fi moves in association 
with its cooperating pair of brushes and closes 
circuit, in the present instance, to the contact 
strip b which, through the rotor bar 832 and 
contact strip 8 OA, energizes the Solenoid r5 which 

s 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 
actuates ball 64.4B bearing the printing member 
for printing "Pounds' at the time indicated by 
the chart-line Ch90. The solenoid rS is directly 
connected with the contact 80A through con 
ductors 80D and 8 OE, Fig. 1p for in the present 
instance, the devices are set up to print "One 
hundred seventy three pounds." But if the de 
vices had been set to effect printing of "One 
hundred pounds' circuit to the solenoid r5 would 
have been as follows: From contact a-fi to Con 
tact strip bl, rotor bar 832, contact 80B, con 
ductor 80F and conductor 8 0D to the solenoid. 
If the devices had been set to effect printing of 
"One hundred one pounds' circuit to solenoid r5 
Would have been as follows: From contact a-ff, 
contact strip bl?, rotor bar 832, contact 80C, 
conductor 840, contact 83G, on the switch 83f, 
contact 84F, conductor 84 and conductor 8. OD 
to the Solenoid. 

It is to be understood that after an impression 
Such as "Pounds' has been made on the sheet the 
contact a- moves out of association with the 
brushes 90 and the sheet advances. Hence after 
the contact a- has moved out of association 
with the brushes 90, the contact af2 moves into 
aSSOciation therewith and closes a circuit through 
contact strip bl2, rotor bar 833, and contact k3 
to solenoid r6 which energizes at the time indi 
cated by chart-line Chief for operating the bail 
649B that carries the printing member for print 
ing “Three.” 
By the time the contact af2 is ready to move 

Out of aSSociation with the brushes 90 there is 
no longer any need to maintain the electro-mag 
net 830 energized and therefore substantially 
concurrently with the movement of the contact 
a2 from association with the brushes 90 the con 
tacts as, as and a ?o move out of association with 
the brushes 90, whereupon the electro-magnet 
830 deenergizes and the switch 83 returns to 
its deemergized position. w 
The contact af2 then moves out of association 

with the brushes 90 and the contact a 3 moves 
into association therewith and circuit is closed 
to the contact strip bf3, rotor bar 834, contact 
STO and Solenoid r which energizes at the time 
represented by the chart-line for effecting op 
eration of bail 64B that bears the printing mem 
ber that prints "Seventy' on the sheet. 
The contact a 3 moves out of association with 

the brushes 90 after "Seventy” has been printed 
on the sheet and the contact a 4 moves into asso. 
ciation with these brushes whereupon potential 
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is applied to the contact strip bla, 1g, and cir 
cuit is closed through rotor bar 826 and contact 
strip 750T to Solenoid r8 which energizes at the 
time represented by the chart-line Ch83 for op- - 
erating the bail 640B that bears the printing 
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member for printing "Hundred' and by the time 
this printing member moves toward the ink rib 
bon 654A the sheet S will have been advanced 
into position to receive this impression. 
The contact a 4 then moves from association 

with the brushes 90 and the contact a? 5 moves 
into association therewith whereupon circuit is 
closed through contact strip bf 5, rotor bar 825 
and contact M to solenoid r9 which energizes 
at the time indicated by the chart-line Che for 
operating the bail 652 that prints “One' on the 
sheet. 
The amount "One hundred seventy three 

pounds fifteen shillings no pence' is now printed 
on the sheet S and no other ones of the settable 
units controlling Word printing are set up, 
Hence, when a? 5 moves out of aSSociation with 
























