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UNITED STATES PATENT OFFICE 
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PRINTING MACHINE 
Franklin E. Curtis, Euclid, Ohio, assignor to 
Addressograph-Multigraph . Corporation, Wils 
mington, Del, a corporation of Delaware 

Application January 13, 1941, serial No. 374,259 
(C. 101-58). 27 Claims. 

This invention relates to printing machines and 
particularly to those adapted for use in the prep 
a ration of business instruments such as public 
utility and tax bills, insurance premium notices, 
checks or other negotiable instruments and the 
like. 

Business instruments of the character that may 
be prepared in the machine of the present inven 
tion usually bear a form consisting of the name 
of the institution or the like on whose behalf the 
instruments are being prepared, ruled lines divid 
ing the instruments into areas wherein numeri 
cal and like variable data may be printed in as 
Sociation. With identifications of the data and the 
like, these latter identifications and related data. 
also being part of the form, such form commonly 
being referred to in the art as reoccurring matter 
Or data. . 

Additionally, each business instrument of the 
character that may be prepared in the machine 
of the present invention customarily bears an 
identification, usually the name and address of 
the person for whom the particular business in 
strument is made out, and Such data- are com 
monly referred to as the identification data of the 
instrument. . . . . . . . 

Furthermore, in many instances business in 
Struments of the character that may be prepared 
in the machine of this invention bear other data 
which, while such data vary from instrument to 
instrument, are nevertheless of a class which re 
occur on a large number of instruments in a 
group thereof concurrently prepared, such data. 
being, for example, the rate schedules under 
which customers of a public utility are billed, the 
tax rate or rates under which property owners are 
taxed for property owned by them and other 
kindred data, for example, in the case of a public 
utility bill, that which Will indicate whether or 
not a tax is to be paid on the amount billed. 
Data of the aforesaid character may be con 
Veniently referred to as classification data since 
Such data serve to classify the instruments. 

Still further, business instruments of the afore 
Said character usually bear data, which particu 
larize the Various instruments under a System as 
Where the instruments are consecutively num 
bered or lettered or otherwise identified in such 
a Way that they may be arranged, by reference 
to the data, in a predetermined Order or systein 
and data of this character may be conveniently 
referred to as particularizing data. 
A specific example of a business instrument 

of the aforesaid character is a public utility bill 
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example, the name of the utility, dates identify. 
ing the period to which the bill pertains, ruled 
portions defining areas in which meter readings 
and the difference between them, known as the 
consumption quantity, may be printed and other 
areas in which the amount charged may be print 
ed, and the like. Public. utility bills also com 
monly bear identification data, which consist of 
the name and address of the customer of the 
utility for whom the bill is prepared. Variable 
data such as the meter readings and the con 
sumption quantity and the charges therefor also 
appear on the bills as does classification data, 
such as the rate schedule under, which the cus 
tomer is billed, a revenue account number which 
indicates whether the customer is using the com 
modity, in a residence or for industrial power or 
heating purposes or for commercial lighting or 
the like, and still other like data, as that indicat 
ing whether or not a tax is to be paid on the 
amount billed, for in the case of municipal and 
eleemosynary Corporations it is not necessary for 
a utility to pay tax on charges for the commodity 
made to such corporations, the data such as the 
rate schedule, the revenue account number and 
the fact, as to. Whether. Or not a tax is to be paid 
constituting, as stated, classification data. Fur 
thermore, in order that the utility may insure 
against loss of a particular bill in the course of 
preparation of the bills and for other purposes, 
public utility bills are often consecutively num 
bered so that by arranging the bills in a group 
being prepared concurrently, in accordance with 
the consecutive numbering thereof it may be 
readily-ascertained whether or not a bill has been 
lost, such consecutive numbering constituting 
particularizing data. - - - 
The machine of the present invention is par 

ticularly adapted for producing reoccurring, 
identification, classification and particularizing 
or like data or representations thereof on busi 
ness instruments, of which public utility bills are 
an example, and the primary object of the pres 
ent invention is to enable data of the aforesaid 
character or representations thereof to be expe 
ditiously and economically to be produced on 
business instruments of the kind to which ref 
erence has been made hereinabove. i - - - 

Classification data that is to appear on a par 
ticular business instrument is usually related to 
and determined by the identification data that is 
to appear on the instrument... For example, in 
the case of a public utility bill where the classifi 
cation data is the rate schedule under which a 

which bears reoccurring data consisting of, for customer is to be charged, the revenue account 

  



2 
number, and the fact as to whether or not a tax 
is to be paid on the amount billed will definitely 
be related to and determined by the identifica 
tion data, which identifies the customer, that 
appears on the bill. The reason for this is that 
the nature of the classification data is deter 
mined by factors dependent upon the identifica 
tion data. , - 

AS is Well understood in the art, identification 
data can be conveniently produced on business 
instruments by being printed thereon from print 
ing devices of, for example, the character dis 
closed in Gollwitzer Patent No. 2,049,436, patented 
August 4, 1936. Hence, since the classification 
data, as has been explained, are definitely re 
lated to the identification data, it is possible to 
incorporate, in whatever means is employed for 
producing the identification data, means from 
Or under Control of which classification data or 
representations thereof may be produced on busi 
ness instruments and so to do is still another 
object of the present invention, 
Another object of the invention, ancillary to the 

foregoing, is to selectively locate means from or 
under control of which classification data or the 
like or representations thereof may be produced 
on business instruments on a device from or under 
control of which the identification data, upon 
which the classification or like data is based, may 
be produced so as to thereby afford a device from 
or under control of which business instruments 
bearing related data of the aforesaid nature may 
be produced; and a more specific object is to Se 
lectively locate index tabs, lacuna or the like on 
a printing device from which identification data, 
upon which classification or like data is based, 
may be printed and to so arrange the index tabs, 
lacuna, or the like that classification or like data, 
or representations thereof may be produced from 
or under control thereof on a business instrument 
intended for the customer or like identified by the 
identification data. 

In printing machines of the character to which 
this invention pertains and which are particul 
larly adapted for the production of business in 
struments of the kind to which reference has been 
made hereinabove, it is customary to pass the 
sheets that are to be formed into the business 
instruments into the machine and to print the 
identification data at One or more places thereon 
as the sheets pass through the machine, and 
usually the identification data is printed on the 
instruments from printing or like devices passed 
seriatim through the machine. However, in ac 
cordance with the present invention where clas 
sification data or representations thereof, related 
to the identification data appearing on aparticular 
instrument, are also to appear on each instru 
ment, it is advantageous to So arrange the ma 
chine that both identification and classification. Or 
like data may be produced on each instrument 
from or under control of a printing or like device 
arranged to enable such data to be produced from 
or under control thereof and So to do is still an 
other object of this invention, and an ancillary 
object is to enable identification data to be pro 
duced on business instruments at one position in 
the machine and to enable classification or like 
data or representations thereof to be produced on 
the instruments at still another position in the 
machine for so to do, in pursuance of the pri 
mary object of this invention, enables the business 
instruments to be rapidly and economically pre 
pared. 

It is another object of this invention to enable 
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2,392,082 
identification or like data to be produced on a 
business instrument at one position in a machine 
from or under control of a particular printing or 
like device and to enable classification or like data 
Or representations thereof to be produced at an 
other position and on the same instrument from 
or under control of the same device as that from 
or under control of which the identification or 
like data is produced on the particular instru 
ment. 

Printing and like devices are customarily ad 
vanced Seriatim and in a step-by-step manner 
through machines of the character to which this 
invention pertains and Such devices in the course 
of such step-by-step advancing come to rest in 
association with means operative to produce iden 
tification or like data. On a sheet moved into asso 
ciation therewith from the device associated with 
the means. Further, where printing or like de 
vices are advanced in the manner just described 
they may come to rest in association with means 
adapted to sense selectively located index tabs, 
lacuna, or the like thereon, such as may represent 
classification or like data, and such Sensing means 
may be utilized to effect set-up of means operative 
to produce classification or like data on a sheet 
moved into association therewith. Thus another 
object of the present invention is to correlate, in 
a novel manner, the advancing of printing or like 
devices through a machine, the operation of means 
operative to produce identification or like data on 
a sheet advanced thereto, the Operation of a sens 
ing means of the aforesaid character and the 
means under control thereof, and the advancing 
of a sheet from one means operative thereon to 
another whereby identification data or the like 
may be produced on a particular sheet from or 
under control of a particular device and classifica 
tion or like data or representations thereof may 
also be produced from such device on such sheet. 
Furthermore, where a business instrument is 

advanced from one position to another in a ma 
chine to enable the production thereon of data, 
or representations thereof from or under con 
trol of a printing or like device, the devices will 
customarily advance into a position whereat cer 
tain of the data may be produced therefrom on the 
instruments as, for example, into a position where 
at the identification data may be printed on the 
instruments directly from the devices. Moreover, 
after such data have been so produced, the device 
and the sheet advance from the aforesaid posi 
tion and the instrument comes to rest in another 
position where the classification data or repre 
sentations thereof are produced thereon and hence 
a time delay usually intervenes between the pro 
duction of certain data as, for example, the iden 
tification data on a particular instrument and the 
production of the classification or like data or rep 
resentations thereof on the instrument. In view 
of this it is still another object of the present in 
vention to enable production of data of the afore 
said character or representations of such data 
in the just described manner notwithstanding the 
intervening time delay and an object related to 
the foregoing is to enable certain of the data, or 
representations thereof to be determined from a 
printing or like device and stored and subse 
quently utilized to effect production of the data 
or representations thereof on the instrument on 
which identification or like data is produced 
from the particular device. 
Other and more specific objects are to enable 

characteristics on printing or like devices fed 
through the machine to be sensed and to enable 
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storage means to be set up under control of chara 
acteristics So Sensed; to effect set-up of means 
operative on business instruments to produce data 
Or representations: thereof. On the instruments 
under control of storage means so set up; to 
enable characteristics or representations thereof 
Sensed from a plurality of printing or like devices 
to be stored and to thereafter sequentially set up 
means under control of the storage means and to 
so. Synchronize, the sensing and storing opera 
tions and the setting-up operations that in those 
instances where data is directly produced from a 
particular, device on a particular sheet, means set 
lup, under control of stored characteristics or rep 
resentations, thereof, sensed from the particular 
device will also operate on the aforesaid particu 
lar-sheet. . . . . . . . . . W 

Still another object is to feed printing or like 
devices Seriatin. through a printing machine in 
a step-by-step manner and to effect sensing and 
priniting operations thereon at predetermined 
positions at Which the printing or like devices 
come to rest in the course of the step-by-step ad 
vancing thereof and to enable selective set up of 
a storage means and selective operation of a 
printing means to be effected. . . . . . 
- A further object of the present invention is to 

enable-particularizing data or the like, as defined 
herein above, to be produced on sheets fed through 
a machine; to produce interrelated particulariza 
tions on sheets fed through the machine as by 
producing consecutive numbers or representations 
thereof on sheets fed through the machine; to so 
control operation of the means for producing 
particularizing or like data on sheets that auto 
natic and predetermined operation thereof may 
be effected; and to control the production of such 
data, on the sheets by the sheets or the passage 
thereof through the machine. - - - 

In instances where business instruments of the 
character that may be produced in the machine 
to which this invention pertains are being 
printed, it is frequently advantageous or neces 
sary to effect sorting operations and, while such 
operations may be effected in a wide variety of 
ways, it is often advantageous to effect such sort 
ing in accordance with the method disclosed in 
United States Letters Patent to Perkins, No. 
1,544,172, patented June 30, 1925, which entails 
producing perforations in the margins of the in 
struments and selectively notching the instru 
ments from the aforesaid perforations to the ad 
jacent edge. It is to be understood, however, that 
while it is advantageous to produce the perfora 
tions in the margin and to selectively notch the 
instruments from such perforations to the adja 
cent edge, resort might be had to other arrange 
ments for producing sorting indicia, without de 
parting from the purview of the present invention 
but for the purpose of describing the present in 
vention, reference is made to the aforesaid 
Perkins patent and the method of sorting dis 
closed therein, for this will serve to illustrate the 
manner in which sorting indicia may be selec 
tively produced on business instruments of the 
character to which this invention pertains. . . . 
In view of the foregoing, other objects of the 

present invention are to selectively produce for 
mations or the like in business instruments that 
may be utilized to effect sorting thereof; to pro 
duce perforations in the margins of business in 
struments prepared in the machine of the present 
invention; to selectively produce notches in asso 
ciation with the aforesaid perforations to thereby 
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3. 
afford representations of classification data or 
the like in the instruments which may be used 
in Sorting of the instruments; to selectively pro 
duce the notches or the like in the instruments 
from or under control of devices employed to pro 
duce other data on the instruments; and to prinit 
an identification on a particular business instru 
ment passed through the machine from a print 
ing or like device fed into the machine and to 
Selectively produce notches:in such particular in 
strument from or under control of the device 
from which identification data or the like. was 
printed on the particular instrument. 
- Other objects are to enable means for produc 
ing notches or other sorting indicia in business 
instruments prepared in the machine of the pres 
ent invention to be manually set up; to produce 
notches or other sorting indicia in business in 
struments passed through the machine from or 
under control of a consecutive numbering appa 
ratus or the like; and to enable predetermined 
notching or other sorting indicia producing 
means to be normally rendered operative or inop 
erative as desired. . . . . . 
Other and further objects of the present in 

vention will be apparent from the following de 
scription and claims and are illustrated in the 
accompanying drawings which, by way of illus 
tration, show a preferred embodiment and the 
principle thereof, and what I now consider to be 
the best mode in which I have contemplated ap 
plying that principle. Other embodiments of the 
invention embodying - the same - or equivalent 
principle may be used and structural changes 
may be made as desired by those skilled in the art 
without departing from the present invention and 
the purview of the appended claims. --- 
In the drawings, 
Figs. 1 and 1A, taken together, constitute a 

plan view of the complete machine; . 
Figs. 2 and 2A, taken together, constitute a 

front elevational view of the machine; 
Figs, 3, 3A and 3B, taken together, constitute 

a more detailed plan view of the machine, certain 
parts being broken away for the sake of clarity; 

Fig. 4 is a plan view of a portion of the perfo 
rating mechanism and associated parts; 

Fig. 5 is a front elevational view of the perfo 
rating mechanism; . . . . 

Fig. 6 is a vertical sectional view taken on the 
line 6-6 on Fig. 5; 

Fig. 7 is a longitudinal sectional view taken on 
the line 7-7 on Fig. 4; 

Fig. 8 is a vertical sectional view taken on the 
line 8-8 on Fig. 4; : 

Fig. 9 is a longitudinal sectional view taken on 
the line 9-9 on Fig. 4; - 

Fig. 10 is a plan sectional view taken on the 
line 0-fo on Fig. 5; - - 

Fig. 11 is a vertical sectional view taken on the 
line f - on Fig. 4; 

Fig. 12 is a plan sectional view taken on the 
line 2-2 on Fig. 5; . . . . . . . ; - 

Figs. 13 and 14 are sectional detail views taken 
on the lines 3-3 and 4-4, respectively, on 

Fig. 15 is an end elevation, with certain parts 
broken away, of a clutch employed in the machine 
and taken on the line 5-5 on Fig. 16; - 

Fig. 16 is a sectional view taken along the line 
6-6 on Fig.15; . . . . . . . . . . . . . . 
Figs, 17, and 18 are Sectional Views taken on 

the lines - and 8-2-8, respectively, on 
Fig. 16; m . . . . . . . . . . . . . . . . . . . . . . . . . . 
- Fig.19 is a plan view of the slotting mechanism; 

  



4. 
Fig.20 is a front elevational view of a portion 

of the Slotting mechanism 
Figs. 21 to 24, inclusive, are sectional views 

taken along the lines 21-2, 22-22, 23-23 and 
24-24, respectively, on Fig. 19: 

Figs. 25 and 26 are longitudinal Sectional views, 
drawn to an enlarged scale, of certain parts shown 
in Fig. 24; , , , 

Fig. 27 is a plan Sectional view taken along the 
line 27-2 on Fig. 24; 

Figs. 28 to 30, inclusive, are vertical sectional 
views taken on the lines 28-28, 29-29, respec 
tively, on Fig. 19; 

Fig. 31 is a plan sectional view taken 
3-3? on Fig. 30; 

Fig. 32 is a vertical sectional view taken on the 
line 32-32 on Fig. 19; 

Fig. 33 is a sectional detail view taken on the 
line 33-33 on Fig. 3A; 

Fig. 34 is a sectional view taken on the line 
34-34 on Fig. 33; 

Figs. 35 and 36 are side and front elevational 
views, respectively, of the counting apparatus of 
the consecutive numbering means, Fig. 35 being 
taken along the line 35-35 in Fig. 2; 

Fig. 37 is a vertical Sectional view taken Sub 
stantialiy on the line 37-3 on Fig. 36; 

Fig. 38 is a Sectional view taken on the line 
38-38 on Fig. 37; 

On the line 

Figs. 39 and 40 are diagrammatic views of the 8t 
electrical circuits of the consecutive numbering 
means; 

Fig. 41 is a plan view, with certain parts broken 
away, of a portion of the printing device guide 
way, sensing means and associated parts; 

Fig. 42 is a sectional view taken on the line 
42-42 on Fig. 41, showing the sensing and select 
ing devices; 

Fig. 43 is a detail view of a part of the drive for 
the printing device feeding means; 

Fig. 44 is a sectional detail view taken on the 
line 44-44 on Fig. 41; - 

Fig. 45 is a sectional detail view taken on the 
line 45-45 on Fig. 44; 

Fig. 46 is a view of the means for sensing classi 
fication data and the electrical connections of 
the Storage means; 

Figs. 47 and 48 are plan and elevational views, 
respectively, of a sequence switch for controlling 
certain machine operations; 

Fig. 49 comprises a series of perspective views 
of certaintiming cams embodied in the sequence 
switch shown in Figs. 47 and 48; 

Fig. 50 is a perspective detail view looking in a 
direction opposite to that of Fig. 49 and showing 
the opposite faces of the timing cams; 

Figs. 51 and 52 are elevational views of opposite 
faces of a typical bill sheet or like business instru 
ment produced by the present machine; 

Fig. 53 is a front elevation of the platen, show 
ing certain details of construction thereof; 

Figs. 54 and 55 are sectional detail views of the 
platen, showing certain parts thereof in different 
operative positions; 

Fig. 56 is a vertical sectional view taken sub 
stantially on the line 56-56 on Fig. 53; and 

Figs. 57 and 58, taken together, constitute a 
chart diagrammatically representing the relative 
timing of various machine operations. 
While the machine of the present invention 

may be utilized, as stated hereinabove, to prepare 
a wide variety of business instruments, the prep 
aration of public utility bills is a typical utiliza 
tion of the machine and it is for this reason that 
the machine, as it is arranged to enable the prep 
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2,392,082 
aration of such instruments, is described here 
inafter, 
The particular public utility bill that is pre 

pared in the presently described machine is of the 
nature that is disclosed in the Copending applica 
tion of Harold M. Whittlesey, Serial No. 403,357, 
filed July 21, 1941, now issued as Patent No. 
2,371,007, patented March 6, 1945. The machine 
of the present invention primarily enables the 
production of a public utility bill of the character 
that may be used in preparing public utility bills 
in the manner described in this copending appli 
cation. It is to be understood that in the form 
of the invention described herein, a complete 
public utility bill is not prepared for the reason 
that variable data, such as the meter readings 
and the difference therebetween, the consump 
tion quantity, and the charges to be made to the 
customer of the utility for such consumption 
quantity, are not produced on the instruments in 
the present machine. However, the present ma 
chine does otherwise prepare the busineSS instru 
ments. 
As described in the aforesaid Whittlesey ap 

plication, it has been observed that in the course 
of preparation of public utility bills, a large num 
ber of different bills receive the same variable 
data and are otherwise in correspondence. This 
arises by reason of the fact that a large number 
of different customers will all be charged under 
the same rate schedule, and a large number of 
different customers will all utilize the commodity 
for the same purpose, wherefore such correspond 
ing bills will bear the same revenue account num 
ber or a representation thereof. Furthermore, 
it has also been observed that a large number of 
customers who are to be charged under the same 
rate schedule will consume a corresponding quan 
tity of the commodity. Thus, instead of perform 
ing individual computing operations or the like 
for each bill as it is being prepared, all those bills 
which are to receive like variable data, such as a 
corresponding charge in dollars and cents, are 
grouped together by sorting the bills which are 
being prepared concurrently into groups, each of 
which includes, for example, all bills that are to 
receive the corresponding amount in dollars and 
cents, and among the advantages of the present 
invention is that the public utility bills are pre 
pared in such a way that such sorting thereof 
may be expeditiously effected. 
As has been stated hereinabove, sorting of 

public utility bills or other business instruments 
may be expeditiously effected in the manner dis 
closed in Perkins Patent No. 1,544,172 and the 
machine of the present invention functions to 
produce perforations in the marginal edges of 
each bill and to selectively notch each bill from 
proper of the aforesaid perforations to the ad 
jacent edge to thereby impart sorting charac 
teristics to the particular bill. 
Now while the herein described machine is 

utilized to print and cut public utility bills, a 
machine embodying the present invention may 
also operate on preprinted and cut bills. If re 
Sort is had to preprinted and cut bills, such bills, 
prior to being brought to the machine of the pres 
ent invention, will have the reoccurring matter, 
as this is defined hereinabove, printed thereon 
and such bills may then be arranged in a sheet 
feeding means, associated with a machine of the 
present invention, which will function to pass 
such preprinted and cut bills to the machine one 
at a time. A sheet feeding means suitable for this purpose may be, for example, that disclosed 
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in Gollwitzer Patent No. 2,002,773, patented May 
28, 1935. 

However, preprinted and cut bills need not 
necessarily be utilized for the machine disclosed 
in the accompanying drawings is arranged to 
perform those printing and cutting Operations 
which would normally be performed on preprinted 
and cut bills. To this end a roll of paper R, Fig. 
2A, is so supported in a stand 70 that a web W 
may be Withdrawn therefrom and fed to the ma 
chine. Preferably the roll R and the web W are 
of a width equal to the length of the bill or other 
sheet to be prepared by the machine so by sever 
ing the web W transversely thereof at uniformly 
spaced intervals, bills or the like of the desired 
width and length may be severed from the Web. 
As shown in the accompanying drawings, suit 

able Web withdrawing and looping devices of the 
character disclosed in United States Letters Pat 
ent No. 2,041,183, patented to Emmett C. Hartley 
on May 19, 1936, are supported in a frame as 7 f, 
Figs. 2A, 3B and 5, which is mounted on one end 
Of the frame as 2 of the machine above the 
paper stand 70. The web W is threaded through 
these devices to be advanced thereby so that the 
leading end portion of the web may be fed hori 
Zontally across a ledge 73, Fig. 6, and beneath a 
vertically reciprocable knife 74 mounted in the 
frame 7. When a predetermined length of Web, 
equal to the desired width of a bill sheet as S, 
Figs. 51 and 52, that is to be prepared by thema 
chine, has been advanced past the knife 74, move 
ment of the web. W is momentarily halted and the 
knife descends and severs such a sheet S from 
the web, -- 

. The means for driving the web feeding and 
Severing means comprises a motor. M., Fig. 2A, 
supported on the frame 72 of the machine, the 
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driving pulley of this motor being connected by 
a belt 75 to a large pulley. 76 mounted on a shaft 
journaled in bearings on the frame 72. A smaller 
pulley 7, connected to the pulley 76, drives a 
flywheel 78 mounted near the top of the machine, 
Figs. 1A and 2A, by means of a belt 79. The fly 
wheel 78 is connected by suitable coupling means 
to a drive shaft 80, Figs. 1A and 3B. A clutch 8, 
preferably of the type disclosed in United States 
Letters Patent No. 2,002,737, patented to Emmett 
C. Hartley, on May 28, 1935, affords a coupling 
between the drive shaft 80 and the train of mech 
anisms for driving the web advancing and sever 
ing means as well as other operative devices, pres 

tly referred to, that are mounted on the frame 

It will be noted in Fig. 51 that the bill sheet S 
has certain form or constantly reoccurring mat 
ter imprinted upon what is known as the back 
of the sheet. This form matter is printed upon 
the upper Surface of the web Wat predetermined 
Spaced intervals thereon prior to feeding the web 
beneath the knife 74, Fig. 6, by a printing couple 
of the character disclosed in the referred to Hart 
ley Patent No. 2,041,183, provision being made to 
properly Orient the impressions on the respective 
portions of the web that are to be divided into 
sheets. Each sheet as S likewise has a pair of 
longitudinally spaced perforations 82, Figs. 51. 
and 52, therein, and preferably these openings 
are formed in the web W, prior to the severance 
of the sheet S therefrom, by a punching device 
as shown in the aforesaid Hartley Patent No. 
2,002,737. If desired, means for scoring the web 
W along certain lines in the direction of its ad 
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vancing movement can also be incorporated in 
the Web feeding mechanism, as is disclosed in 5 

S 
Hartley Patent No. 2,041,183, such scoring ena 
bling the bill sheet to be divided into sections 
such as are referred to, in the case of a public 
utility bill, as the main body and the stubs, of 
the latter of which there may be one or more, 
ithere being two in the present instance. The 
back printing, punching and scoring devices just 
referred to are all driven by the drive shaft 80 
through the medium of clutch 8 and suitable 
gearing, Figs. 1A and 3B, as are the web feeding 
and severing means, so that properly timed inter 
relation in the operation of these parts is in 
sured. . . . . . 
... Thus, each time the knife 4 is depressed, it 
cooperates, with a stationary blade 83, Fig. 6, 
mounted in the ledge 73 to shear a rectangular 
sheet, having the desired dimensions of the sheet 
S, Figs. 51 and 52, from the web W, this sheet 
having a blank "face' and having the form mat 
ter shown in Fig. 51 imprinted upon its back and 
also being provided with the perforations 82 as 
just...described... The back of the sheet, Fig. 51, 
faces upWardly as the sheet is advanced through 
the machine. . . . . . . ; . . . . . . . . . . 

* . Perforating mechanism PM x : 
Where sorting of the bills is to be effected in 

the manner disclosed in the aforesaid Perkins 
Patent No. 1544,172, each bill sheet as S must be 
provided with rows of perforations 84, Figs. 51 
and 52, that may extend longitudinally or trans 
Versely, or both, of the sheet in the margins 
thereof or in the margins of sections thereof, as 
will be explained. Thus, the main body .85 of 
the sheet, S is to have perforations 84 arranged 
along all four marginal portions thereof, while 
the stub.86 of the sheet S has a transverse column 
of perforations in the free end margin thereof. 
Preferably the upper free corner of the body 
portion 85 is bevelled as indicated at 87, Figs. 51. 
and 52, for purposes well understood in the art. 
The perforating and bevelling operations are per 
formed by a perforating mechanism generally 
designated PM, Figs., 1A, 2A and 3B, that is car 
ried by a triangular frame 88, Figs, 2A, 5, 6, and 
7, mounted on one end of the machine frame.2 
and in front of the frame, which supports: the 
Web. Withdrawing, back printing and severing 
unit, as viewed in Fig.5. When the sheet S has 
been severed from the web W by the knife. 4, it 
is moved away from the knife T4 in the direction 
of movement of the web, and is then advanced 
at right angles to the line of movement of the 
webby, suitable means, to be presently described, 
to a predetermined position in the perforating 
mechanism PM to have the perforations. 84 
formed therein and the corner 8, bevelled. If 
preprinted and, cut, sheets were used, as described 
above, these would be first advanced into the 
perforating mechanism PM. , . . . . 
... The frame 88 includes two spaced vertical gus 
sets 89 and 90, Figs. 5, 6, 7 and 12, extending 
substantially parallel to the knife 74, the top 
edges of these gussets lying in a horizontal plane 
well below the level of the knife ledge 73. The 
die-blocks 9 and 92, Figs. 6, 9 and 10, of the per 
forating mechanism PM are supported on top of 
the frame. 88, being secured to the upper edges 
of the gussets 89 and 90 by screws as 93 (see 
also Fig. 10). The upper faces of these die blocks 
are coplanar and are disposed slightly below the 
level, of the knife ledge 3. The dies blocks 9 
and 92 are provided with sets of openings 94 cor 
responding to the perforations 84 to be formed 
in the sheets as S, Fig. 62. Thus, in the present 
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instance, referring to Fig. 10, the die block 9 
has four Series of openings 94 arranged in a 
rectangular outline in the same manner and 
with the same relative spacing as are the per 
forations 84 to be produced in the body portion 
85 of the sheet S, Fig. 51. Likewise, the die block 
92 has a column of openings 94 identical in ar 
rangement and relative spacing with the perforas 
tions 84 to be formed along the free end margin 
of the stub 86 of the sheet S, Fig. 51, these latter 
die Openings 94 being properly spaced from the 
die openings 94 in the block 9 to thus locate the 
just described perforations 84 in the sheet S as 
the sheet is positioned on the die blocks 9 and 
92 in the manner presently to be described. To 
bevel the corner of the sheet S as indicated at 
8, Fig. 51, the die block 9 f has a triangular open 
ing 95, Fig. 10, properly located with respect to 
the die openings 94 to underlie the corner 87 of 
the sheet S when it has been positioned on the 
die blocks. It Will be understood that the afore 
said arrangement of the openings as 94 and 95 
is one predicated upon the requirements of the 
illustrated bill sheet S and that if these require 
ments were of a different nature that the dis 
closed arrangement of these openings would be 
accordingly varied and, further, the manner in 
which this would be done will be readily under 
stood by those skilled in the art. 
The frame 88 is reinforced by transverse ribs 

96 and 97, Figs. 9 and 12, joining the gussets 89 
and 90, and underlying the endportions of the 
die block 9 Supported by these gussets. A 
rectangular opening 98 is defined in the frame 
88 between the gussets 89 and 90 and the ribs 
96 and 97, this opening 98 being slightly larger 
than the area, encompassed by the die openings 
94, Fig. 10, and coming substantially flush with 
two sides of the triangular opening 95 in the die 
block 9. A horizontal bed plate 99, consisting 
of Several Sections for convenience, is supported 
on the frame 88 in a conventional manner, the 
several sections of the bed plate 99 being fitted 
around the die blocks 9 and 92 and coming flush 
With the upper surfaces thereof to afford an even 
Surface for Supporting the bill sheets that are 
Successively severed from the web W. 

Castings 08 and 09, hereinafter referred to 
as punch heads, are supported directly above the 
die blocks 9 and 92, respectively, as shown in 
Figs. 4 to 9, inclusive, by the following means: 
AS is best shown in Figs. 5 to 8, inclusive, the 
guSSet 89 is provided at its upper end with a 
flange 00 that extends forwardly, or to the left 
as viewed in Fig. 8, of the gusset 89. A number 
of bearings of are secured to the under side of 
this flange and depend therefrom to afford a 
Support for a shaft O2, Figs. 6 and 7, which is 
journaled therein, this shaft extending parallel 
with the gusset 89. Two eccentrics 06, Figs. 6 
and 7, are fixed on the shaft 02 at positions op 
posite mid-portions of the die blocks 9 and 92, 
respectively, and each eccentrie 06 is provided 
With a strap having an arm f OT extending up 
Wardly therefrom into openings afforded in the 
flange 00. Connecting rods to extend down 
wardly from the punch heads through the afore 
Said Openings in the flange 00 and are pivotally 
Connected to the eccentric arms O7 by wrist 
pins 2. 
A clutch generally designated 03, the con 

struction of which is described in greater detail 
hereinafter, is mounted on the left end of the 
shaft 02, Fig. 5, and serves to couple the shaft 
102 with a flywheel fo4 rotatably mounted there 
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through the medium of a belt fo5, Figs. 5, 6 and 
12. Hence, when the clutch is engaged and the 
shaft 02 is rotated to thereby rotate the eccen 
trics 106, the punch heads 08 and 09 are re 
ciprocated vertically for the purpose to be pres 
ently explained, being guided in such recipro 
catory movement by guide pins 9, Figs. 4 and 7, 
which are secured in the punch heads 08 and 
109 and depend downwardly through bearings 

f, in the flange 00. 
Punches 3, Figs. 6, 8 and 9, are mounted in 

retaining plates f f4 that are secured to the under 
sides of the punch heads 08 and 09 by cap 
screws 5, Fig. 9. The punches 3 have en 
larged heads which are clamped between the re 
Spective punch heads 08 and 09 and their re 
taining plates 4, and the shanks of the punches 
d3 extend downwardly through openings in the 

plates 4 in vertical alignment with the die 
openings 94 in the die blocks 9 and 92, there 
being a punch for each such die opening. A 
Special mitering punch 3', Fig. 9, is mounted 
in the punch head fo8 in position to cooperate 
with the die opening 95, Fig. 10, for bevelling 
the corners as 87 of the sheets as S, Fig. 51. 

For the purpose of guiding the sheets S a 
thin plate or strip 6, Figs. 6 and 10, is secured 
by pins if to the upper face of each of the die 
blocks 9 and 92 in spaced relation with the 
knife 74, the rearwardly disposed edge of each 
plate 6 being parallel with the stationary 
knife blade 83, Fig. 6, and lying slightly out 
Side the area in which the die openings 94 are 
enclosed, as shown in Fig. 10. Punch guide 
plates 8, Figs, 6, 8 and 9, are also secured to 
the die blocks 9 and 92 by the pins I, these 
guide plates resting On the upper faces of the 
thin plates f6, to be thereby supported above 
the die blocks 9 and 92 in spaced relation 
therewith. Openings are provided in the punch 
guide plates 8 in alignment with the die open 
ingS 94 and 95, and the Shanks of the punches 
f3 and 3' are disposed in these punch guide 

openings. When the punch heads 08 and 09 
are in their upper positions as shown in Figs. 6 
and 9, the lower ends of the punches f3 and 
f3 do not project downwardly beyond the lower 

faces of the punch guide plates 8 and hence 
When the punches 3 and 3' are in their upper 
positions, clearance is afforded to enable a sheet 
Severed from the web W by the knife T4 to be 
advanced between the guide plates 8 and the 
die blocks 9 and 92. Curved guide strips 20, 
Figs. 6 and 8, anchored in suitable recesses in 
the under sides of the punch guide plates 8 
adjacent the edges thereof disposed near the 
knife 74, cooperate with guide strips 2t attached 
to the rear face of the gusset 90, Figs. 6, 8, 10 
and 12, to define a mouth into which the lead 
ing edge of the advancing web W is directed to 
be thereby guided into the space between the 
punch guide plates 8 and the die blocks 9 
and 92. The web is arrested each time before 
its leading edge can engage the strips 6, and 
the knife 4 is thereupon depressed to sever the 
sheet from the Web. 

It is desirable that when the sheet is com 
pletely severed from the web it shall be rapidly 
advanced away from the knife 74 So that there 
will be no possibility of the sheet catching on 
the knife when the latter is retracted upwardly. 
To this end a roller 22, Figs. 8 to 10, and 12, 
is rotatably mounted on a shaft 23 that is car 
ried by blocks 24 secured to the upper edge of 
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the gusset. 90 of the frame, 88, and a portion 
of the periphery of the roller .22 projects 
through an opening 25 in the bed, plate 99.in 
termediate the die blocks 9 and 92 so that the 
sheet S which is severed from the Web W. Will 
rest in part on the roller 22, as indicated in 
Fig. 8. A belt 26, is passed about a circumfer 
ential groove in the roller 22 and about a pulley 
27 on a shaft 28, Figs. 8, 9 and 12, journaled 

in bearings provided in the ribs 25 and 9 of 
the frame 88. A gear f29 mounted on the shaft 
f 28 to the left of the rib 96, Figs. 9 and 12, 
meshes with a gear 30 that is rotatable on a 
stub shaft 3 supported by the frame 88, and 
the gear 30 in turn meshes with a gear. 30 
Fig. 11, rotatably mounted on a bracket 35 
which latter gear meshes with a gear 32 on a 
shaft 33 journaled in bearings in the brackets 
34 and 35 that are supported by the frame 7 
of the back printing and severing unit of the 
machine. The shaft 33 is interconnected by 
bevel gears 37 and 38, Figs. 9 and 12, with 
a shaft 36, Figs. 1A, 2A, 3B and 5, which is 
included among the devices driven by the drive 
shaft 80 through the intermediary of clutch 8, 
this shaft 36 being part of a sheet feeding 
means (of the character disclosed in United 
States Letters Patent No. 1,955,806, patented to 
Emmett C. Hartley on April 24, 1934) in the 
main Section of the machine to the left of the 
perforating mechanism PM, as viewed in Fig. 1A. 
Thus the shaft f36 serves to drive the roller 22 
constantly counterclockwise, as viewed in Fig. 8. 
A pair of rollers 39, Figs. 4, 8 and 9, jour 

naled in brackets 40 adjustably mounted on 
rods 4f extending outwardly at right angles 
from the movable frame that carries the knife 
74, are positioned directly above the roller 22. 
As the knife 74 descends to sever a sheet S from 
the web W, the rollers of 39 approach the roller 
22, which is constantly rotated, and when the 
sheet is severed from the web, the rollers 39 
clamp the sheet against the roller 22, where 
upon the roller 22 rapidly moves the sheet S 
away from the knife 74 in the direction of ad 
vancing movement of the web. This movement 
of sheet S is limited by engagement of the lead 
ing edge of the sheet with the edges of the 
strips 6, Figs. 8 and 10. . . . . . . . . 
After the sheet S has been so arrested by the 

strips f6, it then becomes necessary for the 
sheet S to be advanced a short distance at right 
angles to the line of movement of the web W, 
into the position shown in Fig. 3B whereat the 
punches 3 and 3’ may be actuated to per 
forate the sheet S along the marginal portions 
of the body 85 and stub 86 thereof as indicated 
in Fig. 62, and to bevel the corner 87. To afford 
such additional advance of the sheet S, a feed 
roller f42, Figs. 8, 9, 10 and 12, is mounted on 
a stub shaft 43 carried by a block 44 secured 
to the upper face of the flange OO of the gusset 
89, a portion of the periphery of the roller 42 
projecting through an opening f45 in the bed 
plate 99 intermediate the die blocks 9 and 92 
and between the aforesaid roller .22 and the 
sheet stopping edges of the strips if 6. The stub 
shaft 43 extends slightly diagonally with re 
spect to the direction of movement inparted to 
the sheet S by the roller 22 so that the feed 
roller f42 is rotatable in a plane which, inter 
sects the sheet stopping edge of the strip 6 on 
the die block 9, Fig. 10. The roller 42 has 
a circumferential groove which receives a belt 
48 that is also passed about a pulley. 47 fixed 
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On a shaft. 48 journaled in bearings, in the 
gussets 89 and 90, as shown in Figs. 8, 10 and 12. 
A bevel gear 49. On the shaft 48 meshes with 
a bevel gear ...f50 on the end of the shaft f28, 
and hence as the shaft 28 is rotated in the 
manner previously, explained, it drives, both the 
feed rollers 22 and 42, the roller 42 being 
driven in a counterclockwise direction as viewed 
in Fig. 9. : . . . . . . 
A camshaft fs, Figs. 4, 5 and 8, is journaled 

in brackets. 52 and 53 on the upper face of 
the bed, plate 99 and extends parallel with and 
in proximity to the front edge of the bed plate 
99. Another shaft S4, extending parallel with 
the Shaft 5i, is fixedly mounted in the brackets 
52 and 53 intermediate the shaft 5 and the 
punch head .08 and below the level of the shaft 
5. As shown in Fig. 3B, a shaft. 60 is in 

cluded among the devices driven by the drive 
shaft 80 through the medium of clutch 8, the 
shaft, 60 extending above the bed plate 99 and 
being journaled in the bracket 53 at right angles 
to the camshaft S, and bevel gears 6 and 
62, interconnect the shafts 60, and 5; hence 

the cam shaft 5 is rotated in timed relation 
with the other mechanisms driven by the drive 
shaft 80. . . . . . ... 

A lever 55 pivotally mounted on the shaft 54 
carries a gripping roller S6, Figs. 4 and 8, in 
vertical alignment with the feed roller 42, the 
roller 56 being rotatable in the same plane as 
the roller 42 and being urged into engagement 
with the roller 42 by a leaf spring 59 attached 
to the lever 55 and bearing on the bed plate 
99. The forward or left, end of the lever 55, 
Fig. 8, carries a roller 57 which cooperates with 
a cam, 58 on the cam shaft 5. The calm 58 
is of such configuration and is so positioned an 
gularly on the shaft 5 that a high portion of 

40 the calm is in engagement with the roller 5, 
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Fig. 8, on the lever 55 at the time when a sheet 
S severed from the web W by the knife 74 is 
being advanced toward the sheet stopping edges 
of the strips f 16 by the roller 22 in the manner 
above described. The gripping roller 56 is 
therefore elevated to enable the leading edge of 
the sheet S to advance past the roller: 42 and 
into engagement with the strips 6. When the 
sheet S is in this position a relief on the can 
58 moves into alignment with the roller 57 
and the lever 55 is thereupon rocked by the 
spring f 59 to bring the roller 56 into engage 
ment with the upper Surface of the sheet S, as 
shown in Fig. 8, to thereby clamp the sheet 
against the feed roller 42. As the knife 74 is 
elevated after severing the sheet S from the web 
W, the rollers 39 are lifted away from the roller 
( 22, thereupon placing the sheet S under the sole 
control of the rollers 42 and 56. Because of 
the angularity of the axes of the rollers 42 
and f 56, Figs. 4 and 10, and the directions of 
rotation of these rollers, the sheet S is urged to 
the left, as viewed in Fig. 10, and is pressed firmly 
against the edges of the strips 6 to be guided 
thereby into proper transverse registration. With 
the die openings 94 and 95 in the die blocks. 9 
and 92. . 
A sheet stopping -finger 65 is carried on One 

end of a lever 6, Figs. 4 and 13, which is 
pivotally mounted on the shaft 54 to the left 
of the area defined by the die openings 94 and 
95 in the die block 9, Fig. 10. The other end 
of the lever 6 extends beneath the can shaft 
5 and carries a roller 62 which cooperates 
with a cam S3 on the shaft 5, a leaf. Spring 
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is acting upon the lever 6 to maintain the 
roller 62 in engagement with the periphery of 
the cam 63. The sheet stopping finger 65 ex 
tends doWnWardly through a recess in the punch 
guide plate f8 above the die block 9t, as shown 
in Figs, 9 and 13, and seats in a slot 66 in the 
die block 9 in spaced relation with the most left 
hand Column of die openings 94, Fig. 10. The 
calm 63 is of such configuration and is so posi 
tioned on the shaft 5 that a relief portion of 
the cam 63 is opposite the roller 62 at the time 
When a sheet as S, Figs. 3B and 8, is being ad 
yanced by the rollers 42 and 56, and hence 
the stop finger G5 is maintained in its lower 
or sheet stopping position as shown in FigS. 9 
and 13. Sheet S continues to be fed longitudi 
nally by the rollers 42 and 56 until the leading 
edge engages the finger 65 whereupon the sheet 
S is arrested in the position shown in Fig. 3B. 
When the sheet has been so arrested, the grip. 2 
ping roller 56, Fig. 8, is elevated by the cam 
58 and remains in an upper inoperative position 

while the perforating operation is performed by 
the punches as 3. When the sheet S has been 
thus positioned in engagement with the stop 
finger 65, as indicated in Fig. 3B, the perforat 
ing mechanism PM is operated to bring about the 
formation of the perforations 84, Fig. 51, and 
the beveled corner 8, and such operation of the 
perforating mechanism is initiated by tripping 
the clutch 03, Figs. 2A, 5, 6, 7 and 12. 
The construction of the clutch 03 is shown in 

detail in Figs. 15 to 18, inclusive. As shown in 
Fig. 16, the driving member or flywheel G4 has 
a hub f6, and within this hub are positioned 
three arcuate friction shoes 68. Each of the 
shoes 68 has an outer gripping surface 69 which 
is adapted to bear against the inner periphery of 
the hub 6, while the inner face of each shoe 68 
has a recess to therein. A strut if, Figs. 17 
and 18, is seated within each recess TO and ex 
tends into a corresponding recess f2 in a cylin 
drically shaped member 73, mounted on the 
shaft O2 of the perforating mechanism. Each of 
the Struts has a circular pivot portion 4 
which is seated in a socket provided in a ring 75, 
Fig. 16, that surrounds the member 73 and en 
closes the friction shoes 68 within the hub f. 
A disc f6 is mounted on the shaft 02 in spaced 
relation with the ring f5 and abutting another 
disc 77 that is fixed to the shaft f(2, the disc ft 6 
being connected to the disc 77 as by a pin 78, 
Figs. 15 and 16. The disc 76 has a series of re 
cesses 79 in its inner periphery, and the mem 
ber 3 is provided with correspondingly shaped 
lugs 80. In assembling the ciutch 03, the disc 
f76 is fitted against the end of the member 3, 
the lugs 80 interlocking with the recesses T 9, 
S0 that the member 3 and the discs 76 and 7 
rotate as a unit with the shaft fo2. 
The ring 5, Fig. 16, has a series of spring 

anchor pins 8 fastened therein (see also Fig. 
17), these pins 8 being received in circumfer 
entially extending slots 82 in the disc 76. 
Spring anchor pins 83 are attached to the disc 

6 facing the ring T5 and springs 84, Fig. 17, 
are extended between pairs of anchor pins 8 
and 83 in such a manner as to tend to rotate the 
ring fisclockwise, as viewed in Fig.15, relative to 
the member 3. It will be noted in Fig. 18 that 
the struts if are of such dimensions that when 
they are moved into positions substantially radial 
of the shaft O2, as indicated by the broken lines 
in Fig. 18, the shoes 68 are moved from their full 
line positions, in which they do not engage the 
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hub 6, into their broken line positions in which 
they are engaged with the inner periphery of said 
hub. Hence if the ring 5 is rotated relative to 
the disc 76 under the influence of the Springs f4, 
the pivot centers 4 of the struts T are moved 
clockwise relative to the member 13, as viewed 
in Fig. 18, and the shoes 68 are pressed firmly 
against the hub 67, there being a sufficient 
amount of play in the sockets in ring 5 in which 
the pivots 74 are received to enable such radial 
movement of these pivots and the shoes. 68. The 
direction of rotation of the flywheel and hub 
f6 being clockwise as viewed in Fig. 18, such en 
gagement of the shoes 68 with the hub 6, tends. 
to impart additional clockwise movement to the 
pivot centers 47 to thereby bring the struts Ti 
into positions more nearly radial With respect to 
the shaft 02, thereby further increasing the grip 
of the shoes 68 on the hub 6. Thus, the clutch 
03 has a self-energizing action. When the Shoes 
68 are released to the action of the Springs f84, 

and this insures against any undle slippage or 
intermittent grabbing action of the clutch parts. 
As shown in Figs. 5 and 6, a lever 86 is pivot 

ally mounted on a sleeve 89 on a stub shaft 8. 
fixed in a bracket 88 that is attached to the ma 
chine frame 72 below the shaft 02. An arm 90 
of the lever 86, extends from the pivot point 
thereof upwardly at a tangent to the hub 6. 
of the flywheel C4, and as shown in Figs. 15 and 
17, a plate 9 is shiftably supported on the arm 
90 by headed retaining pins 92 secured to the 

plate 9 which are received in slots 93 in the 
arm 90. A spring 94 anchored at one end to 
the arm 99 is attached at its other end to One 
of the pins 92 and tends to draw the plate 9 
downwardly, as viewed in Figs. 15 and 17, toward 
the shaft f87 until the pins 92 seat in the lower 
ends of the slots 93. The end of the plate f 9 
is bent at right angles to form a lug 95, FigS. 15 
and 17, which is adapted to engage the periphery 
of the ring 75 of the clutch 03. A spring 97, 
Fig. 6, anchored in the bracket f88 acts upon the 
arm 96 of the lever 86 to urge the lug 95 
against the periphery of the ring 5. 
A crank arm 85, Figs. 15 and 17, is secured to 

the pivot 74 of one of the struts if, this arm 
85 being disposed intermediate the ring 75 and 

disc f S and having a slightly hooked end portion 
which projects outwardly of the hub 6 and ring 
15. When the parts are in their normal posi 

tions as shown in Figs. 6 and 17, the lug 95 of the 
lever 86 is in position to engage the tail of the 
crank arm 85 of the clutch 03, and inasmuch 
as the direction of rotation of the flywheel 04 is 
clockwise, as viewed in Fig. 17, the engagement 
of the arm 85 with the lug S5, assuming that 
these parts have been previously disengaged, 
causes the arm 85 to be pivoted about its center 
74 counterclockwise, Fig. 17. Such pivoting of 

the arm 85 causes the strut, connected there 
with to be pivoted in the same angular direction 
about the center 4 to thereby produce relative 
angular movement between the connected fric 
tion shoe 68 and the member 3. This in 
creases the angularity of the strut 7 with re 
spect to the center of the shaft O2 and thereby 
causes the shoe 68 to be retracted from engage 
ment with the hub f6 7. Since the pivots 74 
of the various struts f are all maintained in 
fixed relative positions by the ring 75, each of 
the other Struts Will likewise increase its an 
gularity with respect to radii of the shaft 02 and 
each of the shoes 68 is thus retracted from en 
gagement with the hub 6. So long as the lever 
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arm 90 is so positioned that the lug 95 remains 
in engagement with the arm 85 of the clutch 103, 
the driving clutch member or flywheel 94 re 
mains uncoupled from the shaft i2 so that no 
power can be transmitted to the shaft 2 for 
operating the punch heads 8 and 39, Fig. 5. 
The arm 96 of the lever 86 is pivotally con 

nected to a link 98, as shown in Fig. 6, which 
extends upwardly through an opening in the bed 
plate 99, as shown in Fig. 14, and is pivotally 
connected to a lever 99 mounted on the shaft 
454, shown also in Fig. 4. The opposite end of 
the lever 99 carries a roller 20 that cooperates 
with a can 29 on the cam shaft 5i. A leaf 
spring 202 acts upon the lever 99 to urge the 
roller 200 into engagement with the periphery of 
the cam 20 f, and at predetermined times in each 
cycle of rotation of the cam shaft 5i, a lobe-on 
the cam 20 engages the roller 200 and rocks, the 
lever 99 to raise the link 98. This in turn rocks 
the lever 86 counterclockwise, as viewed in Figs. 
6 and 17, to withdraw the lug i 95 from engage 
ment with the crank arm- 85... The springs: 84 
are thereupon free to act upon the friction shoes 
i 8 of the ciutch fo3 and to urge these Shoes into 
engagement With the hub 67, thereby clutching 
the shaft- 92 to the flywheel. G4. As the shaft 
iO2 commences, rotation. With the flywheel 94, 
it rotates the eccentrics 06, Figs. -5 and 6, and 
depresses the punch heads. , 68. - and O9 and 
thereby forces the perforating punches 3 and 
the corner bevelling punch 3, Figs. 5, 6, 8 and 
9, through the sheet S positioned therebelow. 
When this punching operation has been effect 
ed, the sheet S will appear as shown in Fig. 3B, i. 

, naving the perforations. 84 and the beWelled 
corner 87 formed therein, as shown in Fig. 51 - 
As the roller 200, Fig. 14, of the lever 99 rides 

off the lobe of the cam 20, the spring 202 re 
stores the lever 99 and lowers the link 98 to 
restore the rock arm - 85 of the lever 86 into 
engagement with the periphery of the ring 75. 
Continued rotation of the shaft 02 causes the 
punch heads 08, and 09 to be restored to their 
upper positions, as shown in Figs. 5 and 6, the 
punch guide plates 8 stripping the sheet S 
from the punches. 3. ToWard the end of the 
cycle of rotation of the shaft 2, the tail of the 
rock arm 85 engages the lug 95 so that the 
Crank arm 85 is SWung counterclockwise, as 
viewed in Fig. 17, relative to the member 73, 
thereby effecting the release of the friction shoes 
68, as previously described. Inasmuch as there 
may be a considerable force of impact as the 
arm 85 strikes the lug 95, a flexible connec 
tion between the plate 9 and the lever arm 90 
has been afforded by the spring 94 as aforesaid 
to cushion the shock. To insure that the tension 
of the SpringS 84 acting upon the discs; fl. 6 and 
f77 and member 83 will not cause these driven . 
clutch parts to be pulled back and thereby take 
up the angular displacement of the disc 5 rela 
tive to the member 83, thus causing the shaft 
02 to be again clutched to the flywheel 64, a 

Spring-urged pawl 203, Figs. 6 and 15, pivotally 
mounted on the sleeve 89 of the stub shaft 87 
cooperates with a notch 204 in the disc 76 to 
prevent any reverse rotation of the driven clutch 
parts under influence of the springs 84, and 
thus prevents any such undesired re-engagement 
of the driving and driven clutch parts. : - 
When the above described perforating opera 

tion has been performed by the perforating 
mechanism PM, the roller 62 of the sheet stop 
lever 161, Fig. 13, rides onto the high portion of 
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the cam 63 and the lever 6 is thereupon rocked 
to elevate the stop finger 65, Figs. 9, 10 and 13, 
out of sheet stopping position. Likewise, the 
roller 57 of the lever 55, Fig. 8, rides onto a 
relieved portion of the can 158 to enable the 
gripping roller 56 to descend and clamp the 
sheet S in the bite between the rollers 56 and 
i42. The sheet S is thereupon advanced by the 
roller 42 longitudinally to the left, as viewed in 
Fig. 3B. As shown in Figs. 9 to 12, inclusive, a 
roiler 205 is mounted on a shaft 206 that extends 
transversely of the direction of movement of the 
sheets as S and is journaled below the bed plate 
99 in bearing blocks 207 secured to the upper 
edges of the gusset 90 and flange fu0 of the frame 
88 to the left of the die block 9, Fig. 10. The 
roller 205 projects through an opening 208 in 
the bed plate 99 to engage the under surface of 
the sheet S as it is moved to the left away from 
the position shown in 3B. A pulley 209 is also 
mounted upon the shaft 206, and a belt. 2 iO is 
passed about this pulley and a pulley 2-1, Figs. 
9, 11 and l3, on the aiorementioned Shaft. 36. 
Hence, the pulley. 209 and shaft 206 are driven 
in a counterclockwise direction, Fig. 9, as is also 
the roller 205. A lever 23 pivotally mounted on 
the shaft 54 carries. agripping roller 22, Figs. 
9 and ill, which COOperates. With the roller 208, a 
Spring 24 acting upon the lever 23 maintain 
the rollers 22 and 205 yieldingly in engagement 
at all times. When the stop finger 165 has been 
raised to release the sheet S, the rollers 62 and 
56, FigS. 4 and 8, advance. the sheet into the 

bite between the rollers 205 and 22, whereupon 
the roller 56 is elevated by the cam 58 and is 
maintained in such raised position until the next 
succeeding sheet has been severed from the Web 
W and advanced beneath the roller 56. The 
rollers 22 and 205 advance the sheet S to the 
left, as viewed in FigS. 3B and 1A, into a sheet 
guideway SG in the main Section of the printing 
machine. - 
- Inasmuch as the camshaft 5 which controls 
the operation of the clutch 03 of the perforating 
mechanism PM, and of the stop finger 65 and 
roller 56, is driven in timed relation with the 
web feeding, back printing and web severing 
mechanisms and also with the remaining opera 
tive devices of the machine, as will be explained, 

50 accurate timing. in the operation of the various 
parts of the perforating mechanism PM with 
respect to the other operative functions of the 
machine is insured. Thus, as soon as the sheet 
is severed from the web, it is advanced away from 

55 the knife and into position to be operated upon 
by the punches of the perforating mechanism 
PM, being accurately oriented relative thereto in 
the manner set forth hereinabove. Thereupon 
the punching operation is performed by the 

60 mechanism PM and the sheet S is then dis 
charged into the guideway SG, Fig. 1A, where 
conventional sheet feeding means operates to 
continue the advancing movement of the sheet 
through the main section of the machine. 

Printing identification data on face of sheet 
Each bill sheet S is adapted to receive impres 

sions of identification data, such as an address A 
and kindred data A, Fig.-63, upon its face from 

to a corresponding printing device D, Figs. 1A, 41 
and 44, in the course of its passage through the 
machine. Such impressions are effected by a 
platen P, Figs. 1A, 2A, 3A and 56, which is em 
bodied in the main section of the machine to 

75the-left of the perforating mechanism PM, as 
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viewed in Fig. 2A. As the sheets are discharged 
from the perforating mechanism PM, they are 
Successively advanced along a sheet guideway SG 
by sheet feeding and positioning means of the 
character disclosed in the aforesaid Hartley pat 
ent, No. 1,955,806, and which will be particularly 
described hereinafter, to receive the impressions 
of data as A and A' upon their faces. The print 
ing devices D from which Such impressions are 
to be made upon the sheets S by the platen P 
are stacked in a magazine 229, Figs. 41, 42 and 
44, prior to the start of operation of the machine, 
and during operation of the machine they are 
Sequentially withdrawn from the bottom of this 
magazine and are advanced in a step-by-step 
manner along a printing device guideway toward 
the platen P, by means presently to be described. 
As each printing device D is presented to the 
platen P, the platen is operated a plurality of 
times, in the present instance, to make a plurality 
of impreSSions of identification data, A and A' 
upon the sheet S which is disposed in printing 
position between the platen P and the printing 
device D, the sheet S and printing device ID being 
held Stationary While each impression is made. 
Intermediate these impression-making opera 
tions, the sheet S is shifted by the sheet feeding 
and positioning means to properly space the 
Valrious impressions on the sheet S, as will be 
Subsequently explained. 
The means for operating the platen P and asso 

ciated parts is Substantially the same as disclosed 
in United States Letters Patent, No. 2,002,771, 
patented to Walter T. Gollwitzer on May 28, 1935. 
Thus, referring to Fig. 3B, the main drive shaft 
80 is interconnected by bevel gears 220 and 22 
With a platen operating shaft 222 that extends 
lengthwise of the machine and is journaled in 
Suitable Standards on the frame 72. The platen 
P is carried by a rocker that is mounted on the 
frame 2 and includes arms carrying rolls. 60 da 
and 600b, Figs. 3A and 67, which respectively 
cooperate with conjugated cams 600 and a cam 
600c fast on a sleeve 223 disposed about the shaft 
222. The sleeve 223 has a lug 224, Fig. 42, which 
is engaged by the nose of a pawl 225 pivotally 
mounted at 226 on a disc 227 fast on the shaft 
222, a Spring 228 normally acting on the tail of 
the pawl 225 to hold the nose thereof engaged 
with the lug 224. So long as the pawl 225 and 
lug 224 are so engaged, the platen P is operated 
each time the shaft 222 goes through a cycle of 
rotation. However, if the pawl 225 should be 
disengaged from the lug 224, in a manner pres 
ently to be explained, the platen P and certain 
other mechanisms in the machine are rendered 
inoperative. 

It will be noted that in the particular bill sheet 
illustrated in Fig. 52 the stub 86 is subdivided into 
two Smaller stub portions 86a and 86b. The iden 
tification or address data A are printed at two 
places on the sheet S, namely, the body 85 and 
the stub 86b, and the identification data A' are 
likewise printed on both the body 85 and stub 
86a. However, on the body 85 of the sheet S the 
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Sion of the data. A to be made upon the stub 86a 
in a Second operation of the platen P, and a second 
impression of the data, A. to be made upon the 
stub 86b in a third operation of the platen P. 
The printing device D remains stationary during 
these three successive printing operations and 
the sheet S is shifted in the proper amounts inter 
mediate the Successive impression-making opera 
tions to properly locate the data A and A' on the 
sheet S in the manner shown in Fig. 52, as will 
be described in greater detail hereinafter. It will 
be understood, of course, that such means can 
be adapted to provide various arrangements of 
impressions of the identification data upon the 
bill sheets as S depending upon the particular 
use to which the machine is to be put. 
Thus, in order to enable the platen P to make 

Separate impressions of the data A and A' at 
different times from the same printing device D 
upon the stub 86 of the sheet S, the impression 
making Surface of the platen is divided into two 
parts. Referring to Figs. 53 to 56, inclusive, the 
platen P includes a block 60 which is rigidly 
attached to the rocker arms of the platen, and 
two impression members 602 and 603 which are 
yieldingly Secured to the lower face of the block 
60? by splings 604, as shown in Figs. 54 and 55. 
The member 602 is provided with a face 604, Fig. 
53, that is of such a size and location that it is 
aligned with the type character's representing the 
data A, Fig. 52, on each printing device D posi 
tioned for cooperation there with. The member 
603 is provided with a face 605 that cooperates 
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data A' are located relatively near and to the 
left of the data A, Fig. 52, whereas on the stub 
86 the data A' are located in substantial spaced 
relation to the right of the data A, Fig. 52. Since 
both the data A and A' are printed from the same 
printing device D, means have been included in 
the present invention to enable the data A and A' 
to be printed on the body 85 of the sheet S in a 
Single operation of the platen P, a second impres 
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with the type characters representing the data 
A' on each printing device D. 
Each of the impression members, for example, 

the member 603, is capable of being positioned 
in Spaced relation with respect to the block 60?, 
against the action of the springs 604', independ 
ently of the other impression member 602. To 
effect Such adjustment of the impression mem 
bers 602 and 603, shafts 606 are pivotally mount 
ed in Suitable sockets formed in the lower face of 
the block 60 to bear against the upper faces of 
the impression members 602 and 603. Each shaft 
606 has a flat 607, Fig. 54, and when the shafts 
606 engaged with an impression member as 603 
are So positioned angularly that the fiats 60 
thereof are parallel with the upper face of the 
impression member, the springs 604’ maintain 
the impression member as 603 in contact with the 
block 60, as shown in Fig. 55. However, when 
the shafts 606 are so positioned angularly that 
the circular portions of their peripheries bear 
on the impression member as 603, this member 
is maintained in spaced relation with the block 
60? as shown in Fig. 54. Depending upon wheth 
er or not the impression member as 603 is or is 
not maintained in Spaced relation with the block 
60, an impression is or is not effected from the 
corresponding portion of the printing device D 
positioned beneath the platen P. 
Means have been provided to enable the ma 

chine to alternately adjust the shafts Gos for 
enabling or Suppressing the printing operations 
that are ordinarily effected by the respective lim 
pression members 602 and 603. For example, in 
the case of the impression member 603, there are 
two shafts 606, and the one located nearer the 
Center of the platen P has a rock arm 608 which 
is pivotally connected by a link 609 to a plate 6 ?o 
Secured to the other shaft 606 which is nearer 
the outer edge of the platen P. A spring 6 
anchored at one end to the block soi is attic 
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at its other end to the plate 60-in such a manner 
that whenever the plate 60 is in either of its 
extreme angular positions, Figs. 54 and 55, the 
spring 6 is disposed on one or the other side 
of a dead center point. When the platen P is 
raised, Fig. 54, a bar 612, Figs. 53, and 56, sta 
tionarily supported by a bracket 68 on the frame 
72 of the machine, engages a roller 63 mounted 
On the plate Sit and causes the plate 60 and con 
nected rock arm 60 to assume their extreme 
clockwise positions, as viewed in Fig. 54, whereby 
the spring 6 is carried past dead center and 
maintains the parts in these positions to thereby 
so position the shafts 606 that the impression 
member as 693 is maintained in spaced relation 
with the block 60 . A tail 6 f4 on the plate 60 
engages a lug 65 on the block 60 to limit move 
ment of the plate 60 and connected parts under 
the influence of the spring 6 in the operation 
as just described. v 

For the purpose of adjusting each impression 
member as 603 to its inactive position as shown in 
Fig. 55, there have been provided levers 66, Figs. 
53 to 56, which are pivotally mounted as at 67. 
on a bracket 6 8 secured to the machine frame 
12, these levers 66 having lugs 69 that are 
adapted to cooperate with lugs 620 formed on the 
respective pivoted plates 60 carried by the im 
pression members 602 and 603. Each lever 6 f6 
also has an arm 620, Fig. 56, carrying a roller 
62 which cooperates with a cam 622 on a cam 
shaft 623, Figs. 3A, 3B, 53 and 56, that is jour 
naled in the frame of the machine and extends 
parallel to the sheet guideway SG. 
The cam shaft 623 is among the devices that 

are driven rotatively by the main drive shaft 80 
through the medium of the clutch 8, Figs. 1A 
and 3B, and hence it is operated in timed rela 
tion with the web feeding, back printing and 
Severing means and also with the platen operat 
ing shaft 222 so long as the clutch 8 remains 
engaged. Hence at predetermined times in the 
operation of the machine, each of the levers 6f 6, 
Figs. 53 and 56, is actuated by its cam 622 and 
assumes a position in which the lug 69 thereof 
may cooperate with the lug 629 of the associated 
plate 60. When this occurs and the lug 620 
engages the lug 69 in the course of downward 
movement of the platen P, the plate 60 is swung 
counterclockwise, as viewed in Fig. 54, into the 
position shown in Fig. 55, the spring 6 f tending 
to maintain it in such position when this spring 
has been carried past its dead center. This 
causes the shafts 606 associated with the corre 
sponding.impression member as 603 to be rocked 
into such angular position that their flats are 
parallel with the face of the impression member 
as 603. The springs 604 thereupon operate to 
draw the impression member upwardly into its 
in Operative position as shown in Fig. 55 so that 
the impression face as 605 thereon does not en 
gage the surface of the sheet S when the platen 
P has reached the limit of its downward stroke. 
In the present instance where triplicate print 

ing is performed, that is to say, where the platen 
P makes three impressions from each printing 
device D onto a sheet S, the cam shaft 623 is 
arranged to be driven at a one-to-three ratio 
with respect to the platen operating shaft 222. 
In the first revolution of the shaft 222, when the 
platen Pmakes the first impression from a print 
ing device D on the body 85 of the bill sheet S, 
Fig. 52, neither of the impression members. 602 
and 603 of the platen P is rendered ineffective, 
So that the data A and A' are printed ori-the body 

5 

O 

5 

20 

25 

30 

40 

45 

5) 

60 

65 

O 

s 

1. 
85 of the sheet S. ii. However, during the next revo 
lution of the shaft 222, when the platen P is to 
make animpression of the data A' upon the stub 
86 of the sheet S, the lever 6f 6, Fig. 53, associated 
with the impression member 602 is operated by 
its camas 622, Fig. 56, to trip the above described 
mechanism for disabling the impression member 
602, thereby suppressing the printing of any data 
A, Fig. 52, in the Second printing operation of 
the platen P. In the third revolution of the 
platen operating shaft 222, when the data A are 
to be printed on the: stub 86 of the sheet S, the 
lever 6f 6 associated with the impression member 
693 is actuated by its cam, 622 to disable the im 
pression, member 603 and thereby suppress the 
printing of any data A' in this third impression 
making Operation of the platen P. - 

Each time the platen P is restored to its upper 
position, as shown in Figs. 53, 54 and 56, the 
rollers 6 3, on the pivoted plates 6 to strike the 
bott0EnS) of the aligned stationary bars 62 and 
the plates 60 are thereupon pivoted downwardly, 
rocking the shafts 666 and restoring the impres 
sicn members 602 and 603 to their normal opera 
tive positions in spaced relation with the block 
6):. . . Such restoring movement of the impres 
Sion, members is limited, as aforesaid, by the tails 
Sid on the plates 60 engaging the lugs 6 5 on 
the block 66, the spring 6 aiding to maintain 
the pastS in their operative positions to which 
they have just been adjusted. Each of the im 
pression members' 602 and 603 is maintained 
against lateral displacement relative to the block 
6 by a dog 625 mounted on each end of the 
block:6 and extending into a recess 625 in the 
eild of the impression member 602 or 603. 
... As disclosed in the aforesaid Gollwitzer patent, 
No. 2,002,771 (modified in accordance With Hart 
ley patent, No. 2,002,737), the means for ad 
Vancing the printing devices is actuated by the 
platen Cperatingshaft 222 through the medium 
of a mechanism including an eccentric 230 that 
is fixed on the shaft. 222 and which has a strap 
23 carrying a plunger 232, Fig. 43, having a 
collar-233 affixed thereto. The plunger 232 is ex 
tended through a sleeve 234 pivotally supported 
Oncaillain: 235 of the printing device feed rocker, 
the alm 235 being connected to a rock shaft 236 
journaled in the frame 2 of the machine as 
shown in Fig. 42. As the shaft 222 rotates the 
eccentric 230, the plunger 232 is reciprocated, and 
on its downward movement the collar 233 there 
on engages the end of the sleeve 234 (assuming 
this sleeve to have been in a raised position ini 
tially) and rocks the arm 235 and shaft 236 coun 
terclockwise as viewed in Fig. 42. A spring-urged 
latch 237 pivotally mounted on the sleeve 234 
normally engages the collar. 233 to enable the 
sleeve .234 and rock arm 235 to be drawn up 
Wardly as the plunger 232 ascends, thereby rock 
ing the shaft 236 clockwise, as viewed in Fig. 42, 
and thence downwardly- as the plunger 232 de 
scends, thereby rocking the shaft 237 counter 
clockwise, Fig. 42. On each such downward 
movement of the sleeve 234 and rocker arm. 235, 
the printing device feeding means is actuated to 
advance the printing device or devices along the 
guideway toward the platen P, Fig. 3A. However, 
during the upward movement of the plunger 232 
the device feeding means is inactive and it is 
during this interval that the platen P is operated 
to make an impression from the printing device, 
if any, disposed therebelow. r; it is . . . . 

... Inasmuch as a plurality (in the present.in 
stance, three): impressions of identification data, 
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A and A' are made on each. bill sheet as S, Fig. 
52, by the platen P from a printing device as D, 
Fig. 41 means have been provided for suspend 
ing the printing device feed until the last lim 
pression-making operation of each Series has been 
perfortined. Such means includes a rocker 240, 
Fig. 42, which has a cam Surface that cooperates 
with a pin. 224 on the latch 23, Fig. 43. If the 
rocker 240 is in the position shown in Figs. 42 and 
43 at a time when the plunger 232 and sleeve 234 
are descending together to actuate the printing 
device feeding means, the pin 244 On the latch 
23 engages the cam surface of the rocker 240 
toward the end of the downward stroke of the 
plunger, at which time a new printing device D 
will have been advanced beneath the platen P, 
and the latch 23 is thereupon cammed out of 
engagement with the collar 233. Thus, during 
the first succeeding cycle of the platen operating 
shaft 222, the sleeve 234 is disconnected from 
the plunge 232, and hence the printing device D 
remains beneath the platen. P after the first im 
pression has been taken from it, to enable Second 
and third impressions to be made in the Second 
and third cycles. A can 238, Fig. 42, is mounted 
on a shaft, 24 that is driven by the platen op 
eratigg shaft, 222 through the medium of reduc 
tion gearing 243 and a universal connection 242, 
Fig. 1A, the shaft 24 being driven at a one-to 
three ratio with respect to the shaft 222. Short 
ly prior to the initiation of every third cycle of 
the shaft, 222, the cam 238 actuates a, bell crank 
239, Fig. 42, that is connected to the rocker 240, 
to thereby monentarily move the rocker 240 out 
of engagement with the pin. 244 on the latch 23 
and thus cause the sleeve 234 to be latched to the 
plunger collar 233 during the ensuing cycle. 
Hence, the printing device feeding means is ren 
dered operative during every third cycle of the 
platen operating shaft 222 inasmuch as three 
impressions are to be taken from each printing 
device D that is to be effective. 
A selector device is employed to control opera 

tion of the platen P without interrupting the 
printing device feed, for purposes understood in 
the art. This selector device includes a Selector 
bai 245 in which sensing pins as 246, Fig. 49, are 
adapted to be mounted for COOperation with 
identifying means such as the tab T, Fig. 41, of 
the printing devices D. In the printing devices 
utilized in the present machine there are twenty 
four, available index positions or tab areas, but 
only one of these, namely, the twenty-fourth or 
top-most position, as viewed in Fig. 41, is utilized 
to effect operation of the Selector bar 245. It 
will be noted that the tabs as T may be in the 
form of half-tabs. So that, although there is only 
provision for twelve such tabs in the frame of 
the printing device D, twenty-four index posi 
tions are actually available. Inasmuch as the 
twenty-fourth index position alone is to be uti 
lized to determine operation of the Selector, the 
bar 245 has but a single sensing pin 246 mounted 
therein at the twenty-fourth position for COOp 
eration with the twenty-fourth indeX position 
on each printing device D advanced into sensing 
relation with Such pin. 
The selector bar 245 is mounted for yielding 

pivotal movement in a rocker 247 pivotally 
mounted at 248 on the frame 72 of the machine. 
A spring 249 connected to an arm of the rocker 
2.47 and anchored to a stoppin 250 tends to main 
tain the rocker 247 in an upper position in which 
an adjusting screw 25 on this rocker engages the 
stop pini 250, thus maintaining the selector bar 
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245 and the sensing pini 246 in their upper inope 
erative positions. An arm. 252 secured to the rock 
shaft 236 carries a roller 253, Figs. 41 and 42, 
which is adapted to cooperate with a plate 254 
attached to the rocker 247. Assuming that the 
sleeve 234, Fig. 43, is latched to the plunger 232 
and is drawn upWardly as the plunger ascends, the 
shaft 236 is rocked clockwise as viewed in Fig. 42, 
and the rocker 253 engages the plate 254 and 
cams the rocker 247 downwardly to bring the 
sensing pin 246 into engagement with the aligned 
tab, if any, On the printing device D disposed in 
Sensing relation thereWith. 
The selector bar 245 is part of a mechanism 

which also includes a link 255 and a lever 256 
having a lip 257 provided with a notch 258. A dog 
259 normally Seats in the notch 258, this dog 
being supported by a leaf spring 26 attached at 
one end to a lever 26 having a notch 262 therein. 
Depending upon the presence or absence of a tab 
beneath the sensing pin 246, the lever 256, is so 
positioned, when the rocker 247 is lowered in the 
manner above described, that the dog 259 is either 
seated in the notch 258 or rides on the lip 25, 
and the lever 26 is correspondingly either re 
tained in its lower position as shown in Fig. 42 
or is rocked to bring the notch 262 into position 
to cooperate with a lug 263 on a rocker generally 
designated 264 that is pivotally mounted in the 
same plane as is the pawl 225 on the disc 227. A 
rod 265 pivotally connected to the rocker 264 is 
passed about an opening in a boss 266, Fig. 43, on 
the sleeve 234. A nut 267 on the rod 265 bears on 
the top of the boss 266 and hence each time the 
sleeve 234 is elevated the rod 265 may likewise be 
elevated to swing the rocker 264 clockwise, as 
viewed in Fig. 42. Such swinging of the rocker 
264 occurs prior to the actuation of the selector 
bar 245 so that the lug 263 is in vertical align 
ment with the notch 262 at the time the selector 
bar 245 is lowered. 
As explained in the aforesaid Gollwitzer and 

Hartley patents, Nos. 2,002,737 and 2,002,771, re 
spectively, the selector mechanism may be ad 
justed to either a "skip' or "print' condition by 
adjustment of a knob 268, Fig. 42. In the pres 
ent instance the knob 268 is adjusted to its "skip" 
position so that if the sensing pin. 246 should con 
tact the tab T (which would be a tab in the posi 
tion indicated by dotted lines in Fig. 41 on the 
printing device D) the lever 256 is swung to move 
the dog 259 out of the notch 258 and thereby posi 
tion the lever 26 so that the lug 263 of the rocker 
264 is hooked by the notch 262. The rocker 264 
is therefore retained in its lower position until 
the sleeve 234 is again elevated to push the rod 
265 and free the lug 263 from locking engage 
ment with the notch 262. During the interval 
when the rocker 264 is locked in its lower posi 
tion, it will be in the path of movement of the 
tail of the pawl 225 and as the tail of the pawl 
225 moves into engagement therewith the pawl 
225 is pivoted and disengaged from the lug. 22 
on the sleeve 223. Thereupon the sleeve 223 is un 
coupled from the shaft 222 and since the ma 
chine is adjusted for triplicate printing in the 
present instance, the rocker 264 is effective to un 
couple the sleeve. 223 during three successive cycles 
of the shaft 222. As explained in detail in the 
aforesaid patents, the arrangement is such that 
when two or more impressions are being effected 
from each printing device as D, the selecting 
means is rendered inoperative during all save the 
last impression-making operation of each series, 
inasmuch as the selector rocker 247 remains in 
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activersdiclong as the sleeve 234, Fig. 43, is un 
latched from the plunger 232. 
'When the sleeve 223 is uncoupled from the shaft 

222, the platen P, of course, is rendered inopera 
tive. Likewise, a bar:69, Figs. 49, 1A, 3A and 3B, 
which is a part of the rocker, 284, has a portion 
270 which effects the release of the clutch 8, 
Fig. 3B, whenever the rocker 264, Fig. 42, is locked 
in its lower or skipping position as just described. 
Hence, concurrently with the disabling of the 
platen P, the web feeding, back printing, severing 
and other devices carried by the frame 7, as well 
as the sheet feeding means of the machine and 
certain other devices as will be described herein 
after, are likewise disabled whenever, a printing 
device D bearing a tab in the twenty-fourth posi 
tion is sensed. The printing device feeding means, 
however, is unaffected and continues to advance 
sprinting devices through the guideway in the usual 
manner. . . . . . . . . . . . . . . . . . . . . 

If a printing device D is to be utilized in the 
-printing operation, the twenty-fourth position tab 
is omitted and therefore when the selector bar 
245, Fig. 42, is depressed the sensingpin: 246 will 
not encounter a tab and the rocker 264 and bar 
269 are restored to their upper positions when 
the sleeve 234, Fig. 43, is lowered. The pawl 225, 
therefore, remains in engagement with the lug 
224 to maintain the sleeve 223 coupled to the shaft 
222 for operating the platen. P. The clutch 8?, 
Fig. 3B, is also unaffected so that the drive shaft 
80 remains coupled to the gear trains which drive 
the web feeding, back printing and severing de 
vices, and the sheet feeding means. 
. Sheet conveying and positioning means are pro 
vided in the main section of the machine and 
such means include a feed tape 625, Figs. 1A, 3A 
and 3B, which extends along the sheet guideway 
SG and is trained around pulleys on the pulley 
shafts as 36, Figs. 2A and 3B, located at the 
ends of the guideway. Gripping rollers 626 car 
ried by roller supports 627, pivotally mounted in 
brackets on the bed plate 99, bear on the tape 
625. As the sheet S is discharged from the per 
forating mechanism PM in the manner herein 
above explained, its leading edge passes onto the 
tape 625 and is gripped by the most right-hand 
roller 626, Figs. 1A, 3A and 3B, being thus held 
in firm contact with the tape 625 to be advanced 
thereby along the sheet guideway SG toward the 
platen P. " .. , 
The sheets are timed in entering printing posi 

tion with respect to the platen P by a stop finger 
628 which is pivotally mounted on a rod 629 ex 
tending longitudinally of the sheet guideway, and 
which has a rearwardly extending portion co 
operating with a cam 639 on the camshaft 623, 
Fig. 3B. The cam shaft. 623 is driven in timed 
relation with the sheet advancing means so that 
the cam 630 operates the stop finger 628 to mo 
mentarily delay the movement of each sheet S 
before it reaches printing position beneath the 
platen P until the preceding sheet has been 
printed and moved away from such position. 
The stop finger 628 is thereupon elevated to re 
lease the sheet S, which is then carried by the 
tape 625 toward the platen P. 

It will be recalled that each sheet S receives 
three separate impressions of identification data 
A and A', Fig. 52, from a printing device D posi 
tioned beneath the platen P, and that interme 
diate the successive impression-making Opera 
tions the sheet S must be shifted longitudiinally 
to enable the impressions to be properly spaced 
thereon. To this end three-sheet stopping fingers 
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63,632 and 633, Figs. 1A and 3A, are provided 
for Successively arresting the sheet S at each of 
the three different positions which it is to occupy 
While the printing operations are being performed 
by the platen. P. The stop fingers 63, 632 and 
633 are pivotally mounted on the rod 629 and are 
respectively controlled by cams on the cam shaft 
623 in a manner similar to that explained here 
inabove with respect to the stop finger 628. 
. When the stop finger. 628 releases the sheet S 

rto. enable it to advance into printing position be 
neath the platen P, the leading edge of the sheet 
is first inserted into the bite between the second 
gripping roller 626 and the tape 625, and the sheet 

5 continues to advance until its leading edge en 
gages the stop finger 63 which is then in sheet 
stopping position. The platenP descends to make 
the first impression of data A and A', Fig. 52, on 
the body 85 of the sheet S while the sheet is 

20 maintained stationary by the finger 63. As the 
(platen P is raised following the printing of such 
data on the body of the sheet, the stop finger 63 
is elevated and the sheet S is advanced by the 

30 
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tape 625 until its leading edge engages the stop 
finger 632, then in-sheet stopping position. The 
platen P. again descends and prints the identifi 
cation data, A, Fig. 52, on the stub 86 of the sheet 
S, that portion of the platen P which normally 
effects printing of the data. A being in the present 
instance rendered ineffective in the manner de 
scribed hereinabove. Following this, the stop 
finger 632 is elevated to release the sheet S, which 
is thereupon advanced into engagement with the 
stop finger 633. The plate P descends, a third 
time to print the identification data. A on: the 
stub 86 of the sheet S, that portion of the platen 

40 

P which normally effects printing of the data. A 
being in this instance rendered ineffective. 
When the three impressions of identification 

data have been thus made on the sheet S, the 
sheet is freed from engagement with the stop 
finger 633 and is advanced by the tape 625 toward 
the left end of the sheet guideway SG, Figs. 
1A and 3A, to have further printing operations 

50 

performed upon it in a manner presently to be 
explained, another of the gripping rollers 626 
serving to clamp the sheet S against the tape 
625 in this instance to insure its passage out of 
printing: relation with respect to the platen P. 
. In the event there is a skip operation of the 
machine, it is desirable that the sheet feed be in 
terrupted so that there will be no incomplete bill 
sheets produced. Hence if an inactive printing 
device D, that is, one bearing a tab Tin its twen 

5 ty-fourth index position as indicated in dot-dash 
outline in Fig. 41, is disposed beneath the platen 
-P (under which condition the platen P is disabled 
So long as the inactive printing device D remains 
beneath it) the sheet Sthen in printing position 

GO beneath the platen P should remain in such 
position until it has received impressions of iden 
tification data from the first succeeding active 
sprinting device to be brought into printing posi 

- 

tion. It will be recalled that whenever an in 
active printing device has been sensed, the clutch 
81,...Fig. 3B, is thrown out, thereby interrupting 
operation of all mechanisms under its control. 
The stop finger camshaft 623 and the feed tape 
pulley shafts as 36 are among these devices, and 

. hence they are disabled and remain stationary 
concurrently with the disabling of the platen P. 
-Thus the sheet stopping finger 63, Fig. 3A, is 

5 - 

maintained in its sheet stopping. position 
throughout the idle cycles occasioned by the 
sensing of an inactive printing device, so that the 
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sheet S is maintained in printing position. Such 
interruption of the sheet feed, however, does not 
affect those sheets Swhich have already received 
impressions of identification data A and A, Fig. 
52, and these sheets continue to advance through 
the machine, as will be shown hereinafter, leaving 
a hiatus in the successive feeding of the sheets. 

Printing form on face of sheet 
After having the identification data A and A' 

imprinted on its face, each sheet S is advanced 
into a face printing unit FP, FigS. 1, 1A, 2, 2A 
and 3A, to have the reoccurring data. Or form F, 
Fig. 52, imprinted on the face of such a sheet. 
This face printing unitis identical in construction 
and mode of operation with the printing mecha 
nism disclosed in the United States Lette's Pat 
ent No. 1,955,814, patented to Curtis George Kranz 
On April 2, 1934, and a reference may be had to 
this patent for further details of construction. 

In order to time the advance of sheets into the 
face printing unit EP, a stop finger 637 is dis 
posed in the sheet guideway SG intermediate the 
face printer FP and the stop finger 633, it being 
recalled that the latter stop finger serves to posi 
tion the sheet S to receive the third and last in 
pression of identification data from the printing 
device D at the platen P. The stop finger 637 
is pivotally mounted on the rod 629 and has a 
lever arm which is controlled by a cam on the Cam : 
shaft 623. As each sheet is freed from the stop 
finger 633 it advances to the left as viewed in 
Fig. 3A into momentary engagement with the stop 
finger 637, and is then released to be advanced 
into the face printer FP, 

For a reason which will appear hereinafter, it 
is desirable that each. Sheet S be advanced into 
the face printer FP prior to the time when the 
platen P has been fully restored to its upper in 
operative position following the printing of the 
last impression of identification data A or A on 
Such sheet. To this end the stop finger 63 is 
so operated that it is in its sheet stopping posi 
tion. Only momentarily and returns to its upper 
position at the end of each cycle of rotation of 
the cam shaft 623. To further insure that the 
sheet S is advanced into the printer FP when 
freed by the stop finger 637 a means operating 
independently of the feed tape 625 is arranged to 
positively advance the sheet toward the end of 
the guideway SG leading to the printer F.P. Such 
means comprises a feed roller 634, Fig. 2A, which 
is rotatably mounted on the machine frame be 
neath the bed plate 99 and which extends up 
wardly for a slight distance through a suitable 
Opening in the bed plate to contact the lower 
surfaces of the sheets S. This roller 634 is pref 
erably located intermediate the sheet stopping 
fingers 633 and 637 and in such spaced relation 
with the face printer FP that the trailing edge 
of a sheet S does not move out of engagement 
with the feed roller 634 until the leading edge of 
this sheet has been advanced to the sheet feed 
ing means of the face printer F.P. 
A shaft 359, Fig. 2A, more specifically refcrred 

to hereinafter, is included in the face printer FP 
and is continuously rotated while the machine is 
in Operation. This shaft is utilized to continu 
ously drive the feed roller 634through the medium 
of a silent chain 635. Agripping roller 636, Figs. 
2A and 3A, is pivotally mounted directly above 
the roller 634 on a spring urged arm that is ro 
tatably mounted on the rod 629, so that the roller 
636 is yieldingly urged toward the roller 634. 
Thus, when the leading edge of a sheet is ad 
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vanced by the feed tape 625 and gripping roller 
626, Fig. 3A, into the bite of the rollers 634 and 
636, the latter rollers thereupon function to Sup 
plement the feeding action of the tape 625 for 
continuing the advancing movement of the sheet 
after its trailing edge has moved from beneath 
the gripping roller 626. 
As is disclosed in the aforesaid Kranz Patent 

No. 1,955,814, the face printer FP is constantly 
driven by a shaft 380, Fig. 3A, which is geared to 
the platen operating shaft 222 through the medi 
um of step-down gearing 243. The printing drum 
of this unit, therefore, is normally rotated in 
timed relation with the advancing movement of 
the sheets along the guideway SG. This face 
printing unit has its own sheet feeding and posi 
tioning means which are likewise constantly 
driven so long as the machine is in operation, and 
as each sheet S is delivered to the face printer 
FP by the above described sheet feeding means 
in the main section of the machine, it is picked 
up by the printing drum of the unit FP at the 
proper instant and is rapidly advanced through 
this unit, receiving an imprint of the form or re 
occurring data F, Fig. 52, on its face. 

It has been explained hereinabove that When 
ever a skip operation of the machine is brought 
about by the sensing of a printing device which 
psals a tab in its "Skip' or twenty-fourth index 
position, the feed tape 625 stops moving and the 
operation of the cam shaft 623, FigS. 3A and 3B, 
is suspended at the end of the cycle of this can 
shaft in which the sheet S allocated to the pre 
ceding active printing device receives its impres 
Sion of identification data from Such device. The 
last stop finger 637 is so arranged that it comes 
to rest in a raised position when the cam shaft 
623 is arrested, so that the aforesaid sheet S 
bearing the impressions of identification data is 
advanced by the continuously rotating feed roll 
ers 634 and 636 into the face printer FP notwith 
standing that the operation of the feed tape and 
associated sheet stop fingers is interrupted at the 
initiation of the skipping operation of the ma 
chine. Hence, although the following sheet S is 
maintained in printing position beneath the plat 
en P until the next active printing device reaches 
printing position and makes the impressions of 
identification data A and A', Fig. 52, on this sheet, 
the sheet S which has already received the im 
pressions of identification data A and A', is ad 
vanced through the face printer FP and is dis 
charged therefrom to be fed by means herein 
after described to the slotting mechanism SL, 
Figs, 2 and 3. The face printer FP has its own 
safety device to prevent the formation of offset 
impressions on the impression roll thereof when 
for any reason, Such as in the event of a skipping 
operation, the sheet feeding means fails to feed 
sheets at the usual intervals to this printer. 

Slotting mechanism 
It has been explained that the present inven 

tion may be adapted to the production of a wide 
variety of business instruments and the like, and 
that it is particularly susceptible of use in con 
nection with the preparation of cards, sheets and 
the like which may be sorted according to the 
method disclosed, for example, in the aforesaid 
Perkins Patent 1,544,172. Such sorting methods 
require that the cards or sheets to be sorted shall 
be provided With what are referred to herein as 
particularizing and classification data represen 
tations formed by notching or slotting out the 
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material disposed between perforations at selected 
positions and the margins of the document: . . . 
Thus, referring to Fig. 52 in which a public 

utility bill which is typical of instruments of the 
above mentioned character-is illustrated, it will 
be-noted that each sheet as S has a column of 
perforations 84 along the margin of the body. 85 
near the center of the sheet S, and another 
column of perforations. 84 at the left end of the 
stub 86 of the sheet S, as viewed in Fig. 52, both 
of which columns of perforations are allocated 
to...the "book. number' of the person to whom 
the bill or other sheet S is to be sent. Twelve of 
the index positions. represented by the perfora 
tions 84 in each of these two columns are ac 
tually utilized, there being four index positions 
for each of the orders of the book number in 
aSmuch as a four-unit code is to be utilized 
in representing the digits of the book. number. 
Similarly, the right-hand, margin of the sheet 
S, Fig. 52, has a column of perforations. 84 which 
pertain to the "consecutive number" of the sheet 
S. . In this instance only eleven of the index 
positions represented by these perforations. are 
utilized, there being but three index positions 
allocated to the hundreds order since it is not 
contemplated that the hundreds order digit of 
the consecutive number will exceed a predeter 
mined, digital value less than nine. A row of 
perforations 84 is also- located along the top mar 
ginal portion of the body 85, Fig. 52, as well 
as another row of perforations 84 along the bot 
ton marginal portion of the body 85. 
As mentioned hereinabove, the various items of 

particularizing and classification data are repre 
sented on the sheet S by, slotting the sheet at 
the index positions in the vicinity of selected 
perforations 84 therein. For example, in repre 
senting the book number 8), the left-hand margin 
of the sheet S, Fig.5:52, would be slotted as indi 
cated, trapezoidal openings being formed in the 
edge of the sheet in the vicinity of the perfo 
rations 84 normally disposed. at the positions 
designated 7 and 1 in the tens order. Of course, 
in thus forming a slot in each of such positions, : 
the perforation is obliterated and the slot appears 
in its stead. The representation of the book 
number is duplicated along the marginal portion 
of the body, 85 of the sheet Snear the middle 
of the sheet, trapezoidal openings or slots being 
formed in the positions designated 7 and 1 in 
the tens, order, and these openings- or slots ex 
tend to the line, along which the stub 86 is to 
be separated from the body. 85 of the sheet S. 
The consecutive or serial number is represented 
by slotting the right-hand edge of the sheet S, 
Fig. 52, at the appropriate index positions there 
in. In the illustrated example, the consecutive 
number 291 is represented by slots in the positions 
designated 2 in the hundreds order, 7 and 2 in 
the tens order, and 1 in the units order. In the 
present machine no provision has been made for 
slotting the bottom marginal portion of the 
sheet, although the index positions represented by 
the perforations: 84 therein are allocated to cer 
tain items which are: printed upon the back of 
the sheet S, as shown in Fig. 51. . . . . . . r 
The index positions: denoted by the top row 

of perforations 84, Fig. 52, pertain to certain 
items of classification: data, which are identified 
On the face of the sheet. Thus, the first eleven 
index positions from the right: along the top of 
the sheet S, Fig. 52, are allocated to the rate 
schedule number, there being three index posi 
tions for the hundreds order and four-index posi 
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tions for each of the tens and units orders there 
of. The twelfth-index position from the right, 
designated. 'K,'...Fig. 2.52, relates to a. predeter 
mined factor known as a meter constant which 
is applied only where the bill is being computed 
for an industrial consumer. Thus, bills which 
are to be sent to residential. consumers will not 
be provided with slots at the position "K.' The 
next seven index positions 84 pertain to the tens 
and units orders of the revenue account number. 
The twentieth to the twenty-third index posi 
tions, inclusive, from the right along the top 
of the sheet S, Fig. 52, respectively pertain to 
various miscellaneous items. ... Thus, provision is 
made for indicating whether or not the bill S is 
a "Clear bill,' that is, whether or not it is to 
be sent to the customer's bank or other paying 
agent. Likewise, a “Farm' customer may be de 
noted by a slot. in the appropriate position, and 
similarly a slot in still another position (Tax) 
may be used to indicate that the customer is 
tax-free... The presence of a slot in the position 
designated "Dup, trip.'... signifies that this bill 
is the last one of a. series of identical bills that 
are being prepared for the same customer, an 
instance of this being where the custoner is a 
governmental agency. The twenty-fourth index 
position, designated "Reg.,' is not provided with . 
a slot if the bill being sent. to the customer is 
a final bill. However, in most instances there 
will be a slot in this position. 
As will be described in greater detail herein 

after, the means for slotting the sheet S to rep 
resent the book number is manually controlled, 
as is also the means which slots the sheet S in the 
position "Reg.' The means for slotting the con 
secutive number in the sheet S is controlled by a 
consecutive numbering device which is, in effect, 
a counter for serially numbering the sheets. The 
slotting means which forms representations of 
classification data along the top of the sheet S, 
Fig. 52, in the first twenty-three index positions 
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from the right therein is controlled by a means 
responsive to indicia such as tabs T, Fig. 41, on 
the printing devices D. Where duplicate or trip 
licate bills are to be prepared, a separate printing 
device D is utilized for each bill, but only the last 
printing device of this series is provided with a 
tab T in the "Dup. Trip.' position. 
The mechanism for slotting the sheets S is gen 

- erally designated. SL. and is located at the left of 
the face printing unit FP, Figs. 1 to 3A, inclusive, 
Where it is Supported in a frame or stand gener 
ally designated 27, Fig. 2. The slotting mecha 
nism SL, includes die assemblies generally desig 
nated 22 and 273, Figs. 3 and 24 to 28, inclusive, 
which are secured to a horizontal table at the 
top of the stand 27. As shown in these figures, 
the die assembly 272 comprises a central rec 
tangular die block 274 having trapezoidal die 
openings 275 formed in three of its sides, these 
die openings having the same relative positions 
as the perforations 84 in the index positions along 
the three marginal portions of the body 85, Fig. 
51, of the sheet S, which may be slotted out in 
representing the various items of data in the sheet 
S, although of course this arrangement can be 
varied in dependence upon the character of the 
instrument: to be prepared. As shown in Figs. 24 
to 28, inclusive, the die block 274 is surrounded 
On three-sides by blocks 276 which are fitted 
against the block 274 to close the die openings 275 
therein. The portion of the die block 274 along 
the edge which does not have any die openings 
25 therein is of less thickness than the remainder 
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of the block 276, as shown in Fig. 28, and the block 
276 along the opposite side of the die block 274 is 
iikewise of less thickness than the abutting side of 
the block 214. The other two blocks 275, Figs. 25, 
28 and 27, however, are coplanar with the main 
portion of the block 24. . . . 
A punch guide block 27 is Supported on the die 

block 2 for the purpose of guiding the slotting 
punches 30 f, to be described hereinafter, and as 
shown in Fig. 28, the guide block 27 has a leg 
28 which bears on the thin portion of the die 
block 274, being accurately interfitted with the 
die block 2 i4. The remaining portion of the 
block 27 f is offset upwardly to afford a clearance 
between itself and the upper surface of the die 
!ock 274, thereby providing space for the admis 

ision of a sheet as S, Fig. 51, into the punch guide 
and die block assembly. The guide block 27 has 
the same rectangular shape as the die block 24 

it) 

and is provided with marginal openingsidentical 20 
and vertically aligned with the die openings 275. 
These openings are closed by blocks 279, Figs. 24. 
to 28, which are secured to the edges of the guide 
block 27 and to the block 276 shown in Fig. 28. 
The die assembly 23 is constructed in a manner 

somewhat similar to that of the die assembly 272. 
Thus, the die assembly 273 includes a block 28) 
having die openings 275, Fig. 27, along one edge 
thereof, these openings being positioned with re 
spect to each other and also with respect to the 
die openings 25 in the die assembly 22 in an 
arrangement identical with that of the perfora 
tions 84 in the positions along the right-hand 
margin of the stub 86, Fig. 51, which may be slot 
ted to represent the book number as indicated in 
Fig. 52. The die openings 275 are closed by a 
iblock 28f, as shown in Figs. 26 and 27, which is 
accurately fitted against and is coplanar with the 
die block 289. As shown in Fig. 29, the die block 
289 is thinner at its end porticins than it is at its 
center and a punch guide block 282 having de 
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pending legs which seat on these thin portions is 
accurately interfitted with the die block 280, the 
guide block 282 having punch guide openings 

- which are aligned with the die openings 275. 
Another block 283 is similarly supported on the 
block 28 and closes the punch guide openings 
along the edge of the block 282. The middle por 
tions of the blocks 282 and 283 are offset upwardly 
With respect to the upper faces of the blocks 28 
and 28 to provide a passageway for the sheets 
as S, Fig. 51. 
A bed plate 284, Figs. 24 to 27, inclusive, is sup 

ported on the frame 2 f, being screwed to flanges 
285, Fig. 28, extending along the top of the frame t 
2. The upper surface of the bed plate 284 is 
coplanar with the upper surfaces of the die blocks 
as 274 and 280 of the die assemblies 272 and 273, 
and guide strips 286, Figs. 3, 19 and 27, are se 
cuired on the bed plate 284 to define, a sheet 
guideway SG through which sheets may be suc 
cessively advanced to and from the die assem 
blies by means to be described hereinafter. 
Punch heads 292 and 293, Figs. 19, 20, 23, 28, 

and 29, are supported above the die assemblies 
272 and 273, respectively, in the following man 
ner. A shaft 287, Figs. 2, 23, 28, 29 and 32, is 
journaled in bearings 288 Secured to the under 
side of the table of the frame 27 f, in much the 
same manner as the shaft f O2, Figs. 2A and 7, is 
supported in the frame 88 of the punching mech 
anism PM. The shaft 287 has eccentrics 289, 
Figs. 23 and 28, thereon at points opposite the 
die assemblies 272 and 23. The straps 290 of the 
eccentrics 289 extend upwardly through openings 
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in the table of the stand 27 and are pivotally 
connected to connecting rods 29 of the punch 
heads 292 and 293, thus supporting the punch 
heads above the die assemblies 272 and 273, as 
shown in Fig. 19. Guide pins 29 a fastened to 
the punch heads 292 and 293 extend down Wardly 
through bearings 29 lb mounted in the table, as 
shown in FigS. 23 and 27. 
The shaft 287 has a clutch 03a, Fig. 23, iden 

tical in construction with the clutch f C3 of the 
perforating mechanism described hereinabove, 
that is adapted to couple the shaft 287 to a fly 
wheel 04a which is connected by a belt foSa to 
a pulley on a motor M3, Fig. 2, supported in the 
stand 274, for thereby operating the punch heads 
292 and 293. The means for controlling the 
clutch G3a is associated with the sheet feeding 
means of the slotting mechanism SL and Will be 
described hereinafter in connection therewith. 
The slotting punches 30i, Figs. 24, 25, 26, 28 

and 29, are mounted in the guide openings in the 
punch guide blocks 277 and 282 and each of these 
punches 30 has a notch 302 therein, Figs. 25 
and 26, such notch being located in that portion 
of the punch 30 which normally projects above 
the punch guide block 277 or 282. Each of the 
punch heads 292 and 293 has a plate as 294, Fig. 
28, secured to the under side thereof by screws 
35, and blocks as 296 are secured against the 
under sides of the plates as 294 by studs as 29 
that extend through the punch heads and plates 
294 and are threaded into tapped openings in the 
blocks 296, these studs having nuts 298 threaded 
On the other ends thereof and bearing on the 
tops of the punch heads 292 and 293. A punch 
retaining plate 299 is secured to the bottom of 
each block 296 by screws 300 which pass freely 
through holes in the block 296 and are threaded 
into tapped openings in the plate 299. A shoul 
ider is defined at the upper end of the notch 302 
in each slotting punch 30, and this shoulder 
normally rests on the edge of the retaining plate 
299, and when the punch heads 292 and 293 are 
in their upper positions, as shown, the bottons 
of the punches 30? do not extend down Wardly 
beyond the bottom faces of the guide blocks 27 
and 282. 
Punch interponents 305 are mounted for lat 

eral sliding movement in combs 304, Figs. 25, 26, 
28 and 30, which are secured to the bottom faces 
of the blocks 294 in the punch heads 292 and 
293 near the edges thereof adjacent the punches 
30 f, the slots of these combs 304 registering with 
the tops of the punches. Legs 306 and 307 de 
pend from each interponent 305 on either side 
of the comb 304, the spacing between the legs 
306 and 307 being slightly greater than the width 
of the comb 304 to limit retracting or advancing 
movement of the interponent 305, the means for 
bringing about such actuation of the interponents 
305 being described presently. Each interponent 
305 mounted in the punch head 292 has a pair 
of V-notches 308 in its upper edge which is in 
contact with the lower face of the plate 294, and 
the notches 308 of each interponent 305 cooperate 
with a respective one of a series of Spring-pressed 
dogs 308 that are mounted in the punch head 
292 and plate 294 to afford detents for yieldingly 
retaining each of the interponents 305 in either 
of two alternative positions in the comb 3.04. 
When the interponents. 305 are in what will be 
referred to hereinafter as their inactive positions, 
the legs 306 thereof abut the comb 304 and are 
out of vertical alignment with the punches 30. 
However, when the interponents 305 are moved 
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inwardly to "what “will...be referred toias: their 
Éactive: positions, in which the legs 307 abut the 
! comb'304, the legs 306 of the interponents' are 
positioned over the tops of the respective purches 
30. The 'interponents 305 amounted in the 

... purich head 293, Fig. 26, are similar to the inter 
sponents 305 in the punch head 292 exeept that 
they are: riots provided with the notches 3083 or 

"detents;399. 
When the sheet S is positioned in the slotting 

mechanism SL, as shown in Fig. 3, to be operated 
upon by the punches 30 it is face down on the 

a dies 272 and 273, and those punches 30: that 
: are disposed above the first-transverse column of 
& die openings 275 to the left, Fig.27 are therefore 
adapted to slot the consecutive number in the 
:left-hand edge of the: sheet S, as viewed in Fig. 
35 (or the right-hand edge, as viewed in Fig52). 
As shown in Fig. 25, a bracket 30 is secured to 

: the table of the frame 27 to the left of the die as 
- sembly' 272, this bracket having an opening 33' 
thereinto permit the exit-of sheets from the die 
:assembly. A comb 3 is secured to the top of 
the bracket 30, this combhaving a square-hole 
:32 extending through the partitions of the slot 
ited: portion thereof, and being open: Ön the side 
of the comb; 3 facing, the punch head 292. A 
rod. 33 fitted in the opening 3f2 serves as a pivot 
for a series of bell cranks 34, Figs.":19 and: 25, 
which are mounted in the comb3f and have, 
depending legs that are respectively aligned with 
and abut the outer ends of the interponents, 305 
ifor: the consecutive numberingipuriches 30, Fig. 
.25. An angle; plate 35 having slots for:receiv 
ing the bell cranks 3f4 'is'secured to the comb 
3 and closes, the opening 32 to thereby retain 
the rod 313 therein. Laterally exteriding arms 
of the bell cranks'34 are of graduated lengths, as 
shown in Fig. 19, and are pivotally connected to 

- the ends of levers 3:6 of graduated lengths which 
it extend at right angles to the bell cranks 343 and 
are pivoted at their otheriends on a shaft 37 
supported by a bracket :38, Figs., 19 and 32, on 
the frame 27 of the slotting mechanism SL. 
Vertical links-319, Figs. 23, 25 and 32, are pivot 
cally connected at their uppér ends to the levers 
3f6 intermediate the ends thereof *and extend 
downwardly through openings in the bed, plate 
.284 and table of the framie 27 to be pivotally 
connected at their lower ends to bell cranks 320, 

... that. are supported in staggered relation on a 

... bracket:32 in the frame;27. 
A group of solenoids 322 ef conventional-Con 

struction is mounted on the bracket: 321, as shown 
in Figs. 24 and 32, "and the cores' df these sole 
-noids extend through suitable openings in the 
bracket:32 to be pivotally connected to the bell 
cranks: 329. The-solenoids 322 are controlled by 
the consecutive numbering devices, as will be ex 
plained subsequently, and when any of these 
isolenoids is energized it actuates its bell crank 
320 and pulls the connected link3 f9 and lever 
36 downwardly, thereby rocking the: connected 
bell crank 34 counterclockwise, as viewed in Fig. 
25, and moving the associated punch interponent 
395 from its inactive position inwardly to its 
active position in which the leg 307 abuts the 
comb 304 and the leg 308 is disposed above the 
top of the corresponding punch 30. 

Hence, when the shaft: 287, Fig. 23, is driven 
rotatively in the manner explained hereinafter 
and causes the punch head 292 to descend, those 
punches-as 30, Fig. 25, in the consecutive num 
bering group above which the legs .306 of the 
corresponding interponents 305 are positioned 
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are forced downwardly to remove the material 

fin the sheet S directly above the aligned die open 
iings 275, thereby forming trapezoidal slots in the 
sheet S at selected of the positions above the die 

5 openings 275. However, in the case of those in 
iterponents'305 which are in their inactive posi 
*tions, as shown in Fig. 27, the legs 306 of these 
interponents merely travel downwardly to one 
asides of the corresponding punches 30 and these 

10 punches are either held frictionally in their up 
spér inoperative positions in the guide openings 
in the puhchi-guide block 277, or they bear lightly 
on the sheet-Swithout penetrating it, the retain 
ing plate 299 working idly through the slots 302 
bf such punches. - - - - - - 

“in thie - case of the consecutive numbering 
(punches, it is desirable that the punch inter 
*ponents 885 be restored to their inactive: posi 
itions when the-slotting operation has been per 
'formed. For this end a stationary cam 323, Fig. 
":25, is secured to the punch guide block 27 and 
extendslipwardly through an Opening in the re 
taining, plate 299 to a point near the position 
cecupied by the plate 294 on the punchhead 292 
"When it is in its lowermost-position. Each of the 
*interponents°365 in the consecutive numbering 
-group has a lug. 324 which extends laterally to a 
ipoint ?above the can '323. The lugs 324 and 
: the cam 323 have complementary cam surfaces 

3Othereon, rand when the punch head 292 ap 
Spiroachés its flowermost position, these can Sur 
faces are engaged and those interponents 305 
2which were previously adjusted to their active 
'spositions are canned back into their inactive 

35; positions, being held by the spring-pressed de 
tents 369 cooperating with the notches 308 when 
the punch head 292 is restored. . . 
The punches 38 which are to slot the book 

number, Fig.52, in the sheet S as shown in Fig. 
'951, are shown in elevation in Fig.26 and are posi 

itioned in the punch heads 292 and 293 above 
the middle and right-hand transverse columns 

i of dies openings 275, Fig.27. A bracket 325i is 
F secured to the table of the frame 27 to the right 

45 of the die assembly 272, as viewed in Fig. 26, 
this bracket having an opening 326 at the level 
'-of-the-sheet guidewaySG to enable sheets to 'be 
passed into the die assembly 272. A cémb 327 is 
secured to the top of the bracket 325 and a rod 
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'50 328 is miotinted therein in the same manner as 
the rod 33 is mounted in the comb3 fi, Fig. 25. 
A series of levers 329 is pivoted on the rod 328 respectively in alignment with the interponents 
i865, Fig. 26, in the book number group on the 

55 purch head 292, the loweriends of the levers 329 
abutting the respective interponents 305. A link 
:330, Figs. 19°and 26, connects the upperiend of 
Séach lever 329 to the upper end of a respective 
tone of a series of three-armed levers 33 pivotally 
supported in a comb:332-carried by a bracket 333 
to the right of the die assembly 213, Fig.26. T 
bracket,333, like the bracket 325, is sec 
Étable of the frame 27 and 
Ethiough which she wrh 
die' assembly 273. tne eve 
33 abut the punch interponents'305 in the book 
number group on the punch head 293, and the 
middle arms of the members 331 extend later 
ally through the comb 332 and are rigidly con 
nected to the shanks 335 of the keys. 337. The 
key shanks 335 project through suitable open 
ings in a cover plate-336-secured to the top edge 
-of-the-comb 332, and the keys 337 provided there 

75 -on facilitate manipulation of the levers 33f. 
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The keys 337 bear numerals as shown in Fig. 19 

and it will be noted that there are twelve such 
keys of which four are allocated to each of the 
hundreds; tens and units orders of the book 
number, Fig. 52, the digits of which, it will be 
recalled, are represented according to a four-unit 
code. Thus, counting from the top as viewed in 
Fig. 19, the three keys 337 in the first row and 
the first key in the second row pertain to the hun 
dreds order; the second and third keys 337 in the 
second row and the first two keys in the third 
row pertain to the tens order; and the last key 
337 in the third row and the three keys 337 in 
tile bottom row pertain to the units Order. 
When it is desired to condition the punch in 

terponents 305, Fig. 26, of the book number groups 
in the punch heads 292 and 293, for slotting the 
book number in the body and stub of the sheet S, 
Fig. 52, as shown in Fig. 51, the proper keys 337 
are manually depressed for this purpose. Nor 
mally the interponents 305 in the book number 
group on the punch head 292 are retained in 
their inactive positions by the detents 309. The 
interponents 305 in the punch head 293 have no 
detents but are initially adjusted to their inactive 
positions in the manner to be explained presently, 
and since the interponents 305 in the punch head 
292 bear against the levers 329 which are con 
nected by the links 330 to the levers 33, the levers 
33 normally do not exert any force on the ends 
of the interponents 305 in the punch head 293. 
Likewise, the keys 337 and key levers 335 are 
normally retained in their upper positions as 
shown by the detents 309 acting on the inter 
ponents 305 in the punch head 292. However, 
when a key 337 is depressed, it rocks its lever 33 
clockwise, as viewed in Fig. 26, to adjust the cor 
responding interponent 305 to its active position, 
and through link 330 the associated lever 329 is 
rocked clockwise, Fig. 26, to adjust its interponent 
305 to an active position, in which position it is 
held by the detent 309. The weight of the key 
shanks 335 acting on the levers 33 is sufficient 
to maintain these shanks 335 and their connected 
keys 337 in their lower positions once they have 
been depressed, thereby affording to the observer 
an indication of which keys and interponents have 
been actuated. 
- A Series of restoring levers 34 for the inter 
ponents 305 is pivoted on a shaft 339 disposed in 
an opening 338, Figs. 34 and 37, which is formed 
in the punch head 293 and extends transversely 
of the sheet guideway SG, Fig. 19, the shaft 339 
being Supported in this opening by small brackets 
340 Screwed to the punch head 293 and the levers 
34 being maintained in spaced relation by suit 
able spacers disposed on said shaft. It will be 
noted, Fig. 29, that there are twelve interponents 
305 in the book number group on the punch 
head 293; however, there are only six of the levers 
34. The lower ends of these levers extend down 
Wardly through an opening in the plate 294 and 
are horizontally aligned with the lugs 324 on the 
interponents 325, and each such lever is bent at 
its lower end for cooperation with the lugs 324 
of two adjacent interponents 305. The levers 34 
also extend upwardly from the shaft 339 above 
the Surface of the punch head 293, and the shanks 
342 of keys 343 are rigidly connected to the upper 
ends of the levers 34. The key shanks 342 are 
bent at right angles and the laterally extending 
portion of each shank bears on a spring-supported 
pin 344 mounted in the punch head 293. Thus 
the keys 343 are maintained in their upper posi 
tions at all times except when they are held down 
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manually, and when they are in such upper posi 
tions the lower ends of the connected levers 34 
are held clear of the lugs 324 of the interponents 
305. 
When a key 343 is depressed, however, the con 

nected lever 34 pushes against the lugs 324 of 
the two interponents 305 controlled thereby and 
forces these interponents into their inactive posi 
tions, shown in Fig. 26. Such restoration of the 
interponents 305 in the punch head 293 is effec 
tive to restore the associated levers 33?, keys 337, 
links 330 and levers 329. The upper end of each 
lever 34 is connected by a link 345 to a respec 
tive one of a series of levers 346 which are mount 
ed in the punch at 292 in a manner similar to 
that in which the levers 34 are mounted in the 
punch head 293. The lower end of each of the 
levers 346 is adapted to cooperate with two ad 
jacent interponents. 305 in the book number group 
in the punch head 292, so that these interponents 
are restored along with the restoration of the 
Corresponding two interponents 305 in the punch 
head 293. and are retained in their inactive posi 
tions by their detents 309. When all of the punch 
interponents 305 in the book number groups are 
to be restored, all six of the keys 343 are momen 
tarily depressed and the key board 336, Fig. 19 
is thus cleared to enable the setting up of a new 
book number. 
The slotting punch 39 which is allocated to the 

twenty-fourth index position from the right along 
the top of the body 85 of the sheet S, Fig. 52, 
Which position is designated “Reg.,' is shown in 
elevation in Fig. 30 and is aligned with the first 
die Opening 275 from the right, Fig. 27, along 
the top of the die block 274, as viewed in this 
figure (it being recalled that the sheet S is fed 
face downwardly, Figs. 3 and 51, to the punch and 
die assembly). The interponent 305 for this par 
ticular punch 30 f is supported in a comb bar 304 
attached to the plate 294 of the punch head 292 
in the same manner as are the other interponents 
305 described hereinabove. However, the outer 
leg 301 of this interponent is somewhat wider than 
are the legs 307 of the other interponents 305, 
and a recess 347, Fig. 30, is formed in its upper 
edge. A Small bracket 348, Figs. 19 and 30, is 
Secured to the upper face of the punch head 292 
above the just described interponent 305 and Sup 
ports a vertical lever 349 pivotally mounted there 
on. The lower end of the lever 349 is ball-shaped 
as indicated at 350, Fig. 30, and is seated in the 
recess 34 in the interponent 305, thereby afford 
ing a ball and socket connection between this 
interponent and the lever 349. The interponent 
305 is provided with the usual detent 309, so that 
by manually manipulating the lever 349 the con. 
inected interponent 305 can be adjusted to an ac 
tive or inactive position with respect to the 
aligned punch 30. 
As indicated in Fig. 31, the comb 2.04 which 

carries the interponent 305 that is controlled by 
the lever 349, Fig. 30, also supports a Series of 
other interponents 305 shown in elevation in Fig. 
28, there being twenty-three of these other inter 
ponents 395 corresponding to the punches 30 
aligned with the first twenty-three die Openings 
275 from the left, Fig. 27, along the upper edge 
of the die block 274, as viewed in this figure. A 
bracket 35 is mounted on the table of the frame 
27 at the rear, or to the right as viewed in Fig. 
28, of the punch head 292. A comb 352 secured 
to the top of the bracket 35? carries a rod 353 O 
which a series of twenty-three bell cranks 354, 
Figs, 19 and 28, are pivotally mounted in the Slots 



of the comba 352, opposite the interponents::305 
along the rear or right-hand edge, Fig.5: 28, of 
the punch head,292. The depending arms of the 
ibellcranks354 abut, the outer ends of the aligned 
iiraterponents 35, and the other arms of these 
bell, cranks are pivotally connected to:links, 355, 
Figs. 24 and 28, which sextend downwardly 
through openings in the bed-plate 284 and the 
itable of the frame 2 lands are pivotally, con 
nected at their lower ends: to bell cranks 3356, 
smounted in staggered relation on a bracket 35. On 
the frame27. 

Each; bell, crank 356 is pivotally, connected to 
the core...of a solenoid,353 that is...mounted on the 
bracket,357, there being twenty-three of the sole 
noids 358 for controlling ; the interponents: 305 
associated with the slotting, punches 30 which 
are-allocated to the first twenty-three index po 
sitions from the right, Fig.:51, along the upper 
edge of the sheet S. Energization of the sole 
noids 358 is controlled by a detecting means...that 
;is responsive to the positions of tabs as T, Fig. 
41, at certain indeX positions on-the-printing de 
Vices D, this means being...fully described herein 
after. Each. Solenoid .358 need only be momen 
tarily energized in order to set its interponent 
'305 to an active position, the detent 399 func 
tioning to hold the interponent in such active 
position until it is positively restored. Restora 
tion of the interponents controlled by the sole 
.noids 358 is effected by a stationary can 323, 
Eigs. 28, and 30, similar to the cam 323, Fig. 25, 
which is...so positioned that it cooperates with can 
surfaces on the lugs 324 of the interponents 305 
to restore the interponents 305 to their inactive 
positions, on completion of the downward-stroke 
of the punch head 292 during a slotting opera 
:tion. It will be noted in Fig. .31 that the cam 
323 does not extend beneath the interponent 305 
controlled by the hand lever 349, Fig. 30, and 
hence this latter-interponent remains in the posi 
tion to Which it has been manually adjusted until 
the setting thereof has been changed by hand. 

The means for advancing the sheets Sinto the 
sface printer FP, as they are received from the 
sheet-conveying means in the guideway SG in 
cludes the shaft 359, Fig. 2A, on which certain 
ifeed rollers are mounted, as disclosed in the 
aforesaid Kranz patent, No. 1955,814. This 
shaft 359 is driven continuously so long as the 
machine is in operation and it is utilized in the 
present instance to drive the sheet feeding means 
of the slotting mechanism SL. Thus, a sprocket 
-wheel 360, Fig. 3A, is fast on the shaft 359 and is 
connected by a sprocket chain. 36, Figs. 3A and 
27, to a sprocket wheel '382 formed on a sleeve 
363 rotatably mounted on a shaft 364 that is jour 
naled in bearings on the frame 271 of the slotting 
mechanism SL to the right of the die assembly 
273, Fig. 27, and below the bed plate 284. A 
sprocket wheel 365, considerably larger in diam 
eter than the wheel 362, is also formed on the 
sleeve 363 and is connected by a sprocket chain 
.366 to a sprocket wheel 367 fixed on a shaft 368 
journaled in bearings on the frame 27, to the 
right of the die assembly 272, Fig. 27. The diam 
eter of the wheel 367 is less than that of the 
wheel 365 and hence the wheel 367 is rotated 
more rapidly than is the sprocket wheel 362 be 
cause of the step-up ratios afforded between the 
wheels 362 and 355, and 365 and 367, so that even 
though there is little or no step-up ratio between 
the first two sprocket Wheels 360 and 362, Fig. 
3A, the shaft 368 is driven considerably more 
rapidly than is the shaft 359, Fig. 3A. The just 

describeds arrangemaent of ssprockett-wheels and 
: chainstaffords a high step-up ratio withoutre 
-sorting to gearsystems, which would belikely:to 
take up an undue amount of space and 'Would, 

5 therefore, beinapractical in the presentitastance. 
Asprocket:wheel369;Fig.27 is fixedson the shaft 
368 and through a Sprocket chain, 303drives: a 
sprogket wheel 37 fast: On the shaft 3364, and 
inas-nuch as the Sprocket:Wheels: 369; and are 

10 of the same-diameter, shafts 3364 sand 368:arc 
rotated at the:Samerate. A third sprocket-wheel 
3-2 is fixed on the shaft 368 and threugh a 
sprecket chainiSE3, drives...a...isprocket wheel 834 
on a shaft,375 journaled in the frame;2 to the 

15:left of the dies assembly22.2, Fig.27,3the wheels 
32 and 34 having, the same diameter:so that 
'the-shaft35 is, driven at the saEmerate; as are 
the-shafts 368 and 364. 
AS-shown in Fig.27, openings.:36 sareiforniaed 

20 in the 2-bed plate 284 in the sheet-guideway. SG 
gf the slotting mechanism:SL-directly, above:the 
shafts S364, 388 and 375, and feed rollers $37, 
38 and 39 respectively mounted on; these shafts 
project slightly through the openings 36 into the 

25 sheet, guideway, as shown in Figs. 24, 25,26 and 
32, and because of the above. described sprocket 
, chain interconnections, these rollers 377,378, and 
39;are driven rapidly counterclockwise, as:viewed 
in FigS. 33 and 34 for feeding: the sheets into tand 

30 out of the slotting mechanism iSL. A shaft 3.96 
'is stationarily mounted-parallel to the front-edge 
of theibed plate 284 sin brackets 3390,392 and 393 
secured thereto, as shown in Figs. '3, 3A, 519, 20 
and 27, and levels:39,398 and 399 are rockably 

35 mounted on the shaft 396 at points opposite the 
rollers 37, 378 and 39 projecting through the 
ibed of the sheet guidewaySG. These levels carry 
gripping rollers respectively designated 400, 60 
and 402 which are positioned directly above; the 

40 rollers 377,318 and 379, respectively, Figs. 19 and 
24. Leaf springs as ?ta, Fig. 32, act upon the 
levers. 397, 398 and 399 to urge the 'roller's 60, 
40 and S2 into engagement With the rollers 
37, 38 and 39 respectively positioned there 
below. 
As the sheet S is ejected from the face:printing. 

:unitFP, Figs. 2, 2A and 3A, it is deposited in the 
sheet guideway SG of the slotting mechanism SL 
and is advanced by the printer FP until its lead 
ing edge enters the bite between the rollers 37 
and 400, Fig. 24, whereupon the roller 37 acts to 
impel the sheet to the left, as viewed in Fig. 32, 
toward the dies assembly 23. The leading edge of 
the sheet is advanced by the roller 377, Figs. 24 
and 27, through the opening 334 in the bracket 
333, Fig. 26, and into the space between the die 
blocks 280 and 28 and the punch guide blocks 
282 and 283, respectively, of the die assembly 23. 
The trailing end portion of the sheet being still 
in the bite of the rollers 37 and 400, the lead 
ing edge: emerges from the die assembly 273 and 
advances into the bite between the rollers 38 
and 40?, and these rollers continue to advance 
the sheet through the opening 326 in the bracket 
325 and into the die assembly 272 where it passes 
between the die block 274 and punch guide block 
2. 
Sheet stop fingers 420, Figs. 3, 19, 27 and 28, 

are positioned in suitable recesses in the punch 
guide block 279, Fig. 25, to the left of the die 
block 274, Fig. 27, the fingers 420 being formed 
on an arm of a lever 42, as shown in Fig. 28, that 
is pivotally mounted on the shaft; 396. A leaf 

75 Spring 422 acting on the lever 42 normally main 
tains the stop fingers 420-seated against the die 
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block 276 in position to arrest the leading edge 
of a sheet S, as shown in Fig. 3, as the sheet is 
advanced by the rollers 378 and 40 into the die 
assembly 22. 
Means have been provided for controlling the 

operation of the sheet positioning and punching 
devices, and the construction of and drive for 
such means Will now be described. In the nain 
section of the machine, shown in Fig. 3A, a shaft 
380 is driven by the platen operating shaft 222 
through the medium of the reduction gearing 
243, and this shaft 380 carries a pinion 38, FigS. 
3A, 33 and 34, Which meshes with a pinion 382 
rotatably mounted on a housing 383 carried by 
the frame of the machine. The pinion 382 in 
turn meshes with a pinion 384 on a shaft 385 that 
is journaled in the housing 383 and extends into 
a housing 386 secured thereto. A bevel gear 38 
fast on the shaft 385 meshes with a bevel gear 
388 on the end of a shaft 389 which, as shown in 
Fig. 3A, is journaled in the housing 387 and in a 
bracket 390 on the bed plate 284 of the slotting 
mechanism SI, the shaft 389 extending acroSS 
the bed plate 284 transversely of the sheet guide 
way SG thereon. A cam shaft 39, Figs. 3, 3A, 
19 and 20, is journaled at one end in the bracket 
390 on the bed plate 284 and extends at right 
angles to the shaft 389 and parallel to the shaft 
396 through bearings in the brackets 392 and 393 
On this bed plate. Bevel gears 394 and 395 in 
terconnect the shaft 389 and cam shaft 39 So 
that the camshaft 39 f, in effect, is driven by the 
shaft 380, Fig. 3A, which is to say, constantly so 
long as the printing machine is in operation, 
As the sheet S is advanced into the slotting . 

mechanism in the manner previously explained, 
the trailing edge of the sheet S is freed from the 
rollers 37 and 400, Fig. 24, by the time its lead 
ing edge has engaged the stop fingers 420. How 
ever, the roller 38 is still in contact with the 
sheet S when it is in the position shown in Fig. 3, 
and hence means is provided to elevate the roller 
40, Fig. 24, away from the sheet S after the sheet 
has engaged the stop fingers 420. Thus, the lever 
398 that carries the roller 40, Fig. 27, has a roller 
423, Fig. 20, that rides on the periphery of a cam 
424 on the cam shaft 39, and at a time in the 
operation. Of the slotting mechanism SL, shortly 
after the sheet S has engaged the stop fingers 
420, the cam 424 elevates the roller 40 out of 
engagement With the Surface of the sheet S. 
The punch heads 292 and 293, Figs. 19 and 20, 

are depressed to effect the slotting operation on 
the sheet S While the stop fingers 420 are in their 
lower or sheet stopping positions shown in Fig. 36. 
Such actuation of the punch heads is brought 
about by clutching the shaft 28, Figs. 23 and 32, 
to the flywheel fo4a. Thus a lever 427, Figs. 3, 
19 and 32 is pivotally mounted on the shaft 396 
and carries a roller 428 which is engaged with a 
cam 429 on the shaft 39, and this lever is con 
nected by a link 430 to the arm 96a of a lever 
86a associated with the clutch 03a. As ex 
plained hereinabove, the construction and opera 
tion of the clutch C3a is identical with the clutch 
f03, Fig. 6, and hence when a rise on the cam 429, 
Fig. 32, engages the roller 428 and elevates the 
lever 427 and link 430, the clutch 03a is tripped 
and clutches the shaft 287 to the flywheel O4a 
for one complete revolution of the shaft 287 and 
this, through the medium of the eccentrics 289, 
Fig. 23, is effective to cause a reciprocation of the 
punch heads 292 and 293. When the slotting 
operation has been performed and the punch 
heads 292 and 293 restored to their upper posi 
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tions, the cam 424, Fig. 19, lowers the roller 40 
into engagement with the sheet S. 
The lever 42 which carries the stop fingers 420 

has a roller 425, Figs. 20 and 28, which rides on 
the periphery of a cam 426 on the camshaft 39, 
and when the slotting operation has been per 
formed, as just described, the high portion on the 
cam 426 engages the roller 425 and rocks the 
lever 42 to elevate the stop fingers 420 out of 
sheet stopping position. Such elevation of the 
stop fingers 20 releases the sheet to the action 
of the rollers 378 and 40, Fig. 24, which there 
upon advance the sheet to the left as viewed 
therein, into the bite of the rollers 379 and 402. 
These latter rollers advance the sheet S to an 
ejector generally designated 43 at the left end 
of the sheet guideway SG, Figs, 2 and 3. 
The ejector 43, Figs. 1, 2 and 3, is supported 

on a bracket 432 secured to the frame 27 of the 
slotting mechanism SL, and includes a shaft. 433 
Which is journaled in the bracket 432 and carries 
a pair of friction rollers 434 which are positioned 
to receive the sheet S as it is delivered from the 
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guideway SG by the roller 379. A pulley 435 on 
the shaft. 433 is connected to a pulley 436 on the 
shaft 375 by a belt 437 so that the rollers 434 are 
rotated counterclockwise as viewed in Fig. 2. 
DiscS 438 rotatably mounted in the frame 439 
pivotally Suspended from a rod 440 are positioned 
to bear upon the rollers 434 for gripping each 
sheet as it is delivered to these rollers. A sheet 
collector K, FigS. 2 and 3, adjustably supported 
on the bracket 432 receives the sheets as they 
are Successively ejected by the rollers 434. 
A sheet detecting means has been provided for 

controlling the operation of the consecutive num 
bering device So that the sheets are numbered 
consecutively as they are advanced through the 
Slotting mechanism even though there may be a 
temporary interruption in the feeding of such 
sheets. Referring to Figs. 3, 21, 24 and 27, an 
Opening 403 is afforded in the bed plate 284 in 
the portion of the sheet guideway SG interme 
diate the roller 377 and the die assembly 273. As 
best shown in Figs. 21 and 27, a shaft 404 sta 
tionarily mounted in brackets 405 disposed on 
each side of the sheet guideway SG extends trans 
Versely of the guideway and parallel to the shaft 
389. A rocker generally designated 406 is mount 
ed on the shaft 404 and is connected by a leaf 
Spring 407 to an arm 408 which carries a roller 
469 Substantially in Vertical alignment with the 
aforesaid opening 463 in the bed of the sheet 
guideway SG. An arm 40 of the rocker 406 ex 
tends toward the shaft 389 and carries a roller 

which cooperates with a cam 42 on the shaft 
389. A Spring 43 is anchored at one end to a 
retaining collar 44 fixed to the shaft 404, and 
at its other end to the arm 40 to urge the roller 
4f into engagement with the periphery of the 
cam 42. 
When a sheet S ejected by the face printing 

unit FP is caught by the rollers 377 and 400. Fig. 

70 

24, and is advanced toward the die assembly 273, 
the roller 4, Fig. 21, is riding on the high por 
tion of the cam 42 So that the sheet is free to 
pass over the opening 403 in the bed plate 284. 
However, at a time when a sheet should be po 
sitioned over such an opening 403 in the course 
of Operation of the machine, a relief in the cam 
2 moves opposite the roller 4 and the rocker 

406 is rotated counterclockwise, as viewed in Fig. 
21, by the Spring 4 3, thereby swinging the arm 
408 downwardly. If a sheet S is over the opening 
403 at the time the lowest point on the periphery 
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of the roller 409 is even with the surface of the 
bed plate 28i, downward movement of the roller. 
409 and arm 498 is arrested and the leaf-spring: 
407 is flexed. This does not interfere with the ". 
feeding of the sheet. Sinasmuch as the roller 409 
is rotatably mounted on the arm.408 and the 
preSSure: exerted; by the rollier 49 on the sheet 
is relatively slight. . Moreover, the roller 40.9 need: 
Only be lowered momentarily, as will be seen 
presently. If no 'sheet is engaged by the roller. 
409, the roller enters: the : opening: 493 as: the 

O 

rocker 46 completes its counterclockwise. move-, 
ment, Fig. 21.3 
A block: 4 f5 of insulating-material is secured. 

to the rocker 65 for conjoint movement there 
With and this block. 4:53supports a switch gens. 
erally designated 4 f6 which comprises two spaced 
upper and lower contact blades:48:and 47, re-. 
Spectively, which extend-generally parallel to 
and above the level of the arm: 408 at all-times: : 
The slower contact blades 4 ft bears on: an in-. 
sulated lug 49 on the arm 408, and when the . 
rocker 406 is in its upper-inoperative-position, 
the upper-contact blade 48 is out of engagement 
With the blade 4 Ti Wient the arms 48 is rocked 
downwardly, however; and a sheet S is over the . 
opening 403--to be engaged by the roller 409, 
downward movement of the contact blade. 47 is 
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arrested-and-this blade is flexed toward the blade . 
48. The block: 4-5 continues to swing down 
wardly as the rocker 496 is pivoted, about its 
axis and hence the blade 48 is brought into con 
tact with the blade 47, thereby conditioning.an 
electrical circuit for the purpose to be described 
hereinafter. If no sheet is present over the open 
ing 403 at the time the arm 408 is rocked down 
Wardly, the blade it is not-arrested in the man 
ner just described and hence it remains out of.- 
engagement with the blade 4 F-8. Thus, the rocker. 
406 and associated parts-constitute as detector 
which is operative to detect the presence or, ab 
sence of sheets over the opening 403 at prede 
termined times in the course of operation of the 
machine. 

Consecutives numbering device 
A consecutives numberings device which con 

3) 

3. 5 

4) 

45 

trols the Solenoids 322, Figs. 2, 24; and 32, for 
slotting the consecutive numbers in the sheets as . 
S. Fig. 52, is shown: in detail: in Figs. 35 to 38. 
inclusive, and comprises three-stepping switch: 
units respectively, designated by the -reference 
characters 34 -U, 44 - Tand 44-i-H Fig. 2 
(respectively allocated to the tens, units and hun 
dreds orders of the consecutive numbers) which. 
are carried by the frame 2ff of the slotting mech 

55 

anisin SI. These-switch-units are of identical : 
construction except that certain parts present. 
in 44 -U and 44--T have been omitted from 
44-H in the present instance, and hence a "de 
tailed description of the constructional features 
of-the Switch unit 44 - U will be representative. 
of the disclosures of all three such units, such . 
differences as may exist being-pointed out here 
in after." 

Each switch unit as 44 f-U Comprises a "rotor 
'42, a stator 443 and an electromagnetras 444-U, 
Fig. 35, known as a "stepping magnet, all of these 
parts being mounted on a vertical frame. 445 
that is secured at its top and bottom-to girders 
445 and 44 provided in the stand;27 F. Fig. 2. 
The rotor 442 includes a horizontal-shaft 448, Figs. 
36,37 and 38, journaled at its sends in bearings. 
formed in the frame 445 of the switch unit 44 -U, 
and a-Series of five double-armed wipers 449-1, 
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2. 
449-a-2,449-3,449-5-4-and:449-5.fixedly mounted, 
On this shaft in axial alignment and spaced fromist 
each other, these swipers being electrically...in 
sulated...from the shaft. The magneto. 444-J is 
Supported in upright position above the rotor as 
Sembly 442, with its armature, 450 at the top. Ara 
arm 45 depending from the armature 450 extends 
downwardly to one side of the magnet446--U.and, 
below: this magnet, and is a pawl 452 pivotally, 
mounted on the lower end of the arm 45 is urged 
by a spring 53.into engagement. With the periph 
ery of a ratchet wheel 54 fast on the shaft 448, 
Another: Spring 455, Fig.:37, fastened to a suitable: 
anchor 456 on the frame of the -magnet-444--Us 
tends; to; urge the arm. A5 and pawl 452 in suchs; 
a direction as to impart counterclockwise moves ... 
ment, to the ratchet 453 and shaft 448, as viewed 
in Fig.5:37, Stich movement of the pawk 452 unders. 
the influence of the spring:455, however, is inors. 
mally restrained by alug:45 on: the frame 445. 
When the magnetsk44-Uis energized, it pulls its: 
armature:450s downwardly to effect retraction of: 
the pawi. 452 in the amount of one-tooth on the 
ratchet 454, and if-the-magnet-is-subsequently der. 
energized the spring 455, acting on-the-arm 45. 
restores: the pawl, 452 into engagement with thes. 
lug; 457, thereby advancing the ratchet 454-in; the 
amount of one tooth, A Suitable springs detents: 
458 is; provided to prevent reverse movement, of 
the ratchet wheel 54i, 
The stator 443 has a bank of stationary contacts 

460 comprising five sets of contacts 469-,469-2: 
469-3, 460-y-4s and 460-5, Figs., 35, 37 and 38;, 
which are arranged for cooperation with the Wip.'... 
ers 449 - 449--2, 449-3, 449-4 and 449-5 of: 
the rotor 442, the contacts of the stator 443 beings 
mounted in a hollows semi-cylindrical insulatings 
member 46 that is secured to and carried-be. 
tween arcuate end-pieces. 462, Figs. 35 and 38, em. 
bodied in the frame 445 of the switch unit, so ass, 
to: partially surround; the wipers, 449-,-, 449-2. 
449-3,449-4, and;449--5. Each set of contacts.s. 
460 is aligned' with a respective wiper-449 and, 
comprises twenty-six contacts Spaced: apart and : 
lying in a vertical planet with the individualcon - 
tacts respectively positioned:along radii of a semi 
circle about, the shaft, 448. The inner... ends; off, 
the contacts project from the interior of thein 
sulating member - 46 into the -circular path, of. 
movement of the outer ends of the corresponding: 
wiper for cooperation therewith. The outer ends: 
of the stationary contacts 460 project from the 
insulating member-46, and are provided with 
soldering terminals, ... Corresponding: contacts in." 
each of the sets. 460 -, 460-2, and so on, are in 
lateral alignment with each other, and the Space. 
ing of the various contacts in each set is equal to: 
the amount of movement of the outer-end of the: 
cooperating wiper whenever it has been actuated. 
by the stepping magnet 444--U. It will.be.noted. 
in Fig.38 that each arm of a wiper as 449--f. comr. 
prises a pair of cooperating spring-contacts which : 
are disposed one son each side of the plane sin. 
which the corresponding stationary contacts as 
469- -are-positioned. As the wiper is rotated: 
in a step-by-stepmanner as-described above, the 
spring contacts of first one-arm of the wiper and 
then the other arm, successively grip and Wipe, 
over the opposing faces of the successive station 
ary contacts in the aligned set. 

It will be noted in Figs. 43 and 45 that the inner 
ends of twenty-five of the twenty-six stationary 
contacts 460 in each set as 460- extend toward 
the shaft 448 merely far enough to enable the 
wiper arms to make contact therewith: However, the twenty-sixth or uppermost stationary con 
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tact, as viewed in Fig. 37, extends farther in 
Wardly and engages a commutating surface 463 on 
the associated wiper, thereby enabling an electric 
path to be established through this twenty-sixth 
contact and the wiper to any one of the remain 
ing twenty-five stationary contacts. Referring 
now to the circuit diagram of the consecutive 
numbering device, Figs. 39 and 40, it will be 
noted that for convenience the twenty-sixth sta 
tionary contact has been omitted from each set 
and the wipers have been represented as being di 
rectly connected to the external circuits, the 
twenty-five stationary contacts shown in each 
set corresponding to the first twenty-five sta 
tionary contacts from the bottom, as viewed in 
Fig. 37. 

Referring now to Figs. 21, 24 and 27, it will be 
recalled that the roller 409 of the sheet detector 
406 is lowered into sheet engaging relation each 
time a sheet as S, Fig. 3, should be passing over 
the opening 403 in the bed plate 284, and if a. 
sheet is present, the Switch 46 on the rocker 406 
is caused to close. As shown in the circuit di 
agram, Fig. 39, one of the contacts of the Switch 
4 f6 is connected by a conductor 464 to one pole 
of a Suitable source of current (hereinafter re 
ferred to as "battery') such as the generator G 
driven by the motor M3, Fig. 2. The other con 
tact of the switch 4f6 is connected by a conductor 
465 to one end of the winding of the stepping 
magnet 444-U of the Switch unit 44 -U, the 
other end of this winding being connected to an 
other pole (hereinafter referred to as "ground') 
of the source of current as generator G, Fig. 2. 
Hence, if the presence of a sheet is detected and 
the Switch 46 closed, the stepping magnet 444-U 
is energized and retracts the pawl 452, Fig. 37, 
One tooth on the ratchet 454. When the roller 
409 of the sheet detector is again elevated by the 
cam 4 f2, the switch 46 opens and thereupon the 
stepping magnet 444-U is deenergized to enable 
the Spring 455, Fig. 37, to restore the pawl 452 
and advance the ratchet 454, shaft 448 and wipers 
mounted thereon one step, thereby advancing each 
wiper from one stationary contact of the stator 
443 to the next stationary contact in a counter 
clockwise direction, as viewed in Fig. 37, or clock 
wise as viewed in Fig. 39. However, if the absence 
of a sheet is detected, the stepping magnet 444-U 
is not energized and hence the wipers of the SWitch 
unit 44-U remain stationary. Thus the Switch 
unit 44-U may be utilized as a means for count 
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ing the sheets in a run as they are successively 
fed to the slotting mechanism SI. 
As shown in Figs. 35, 36 and 37, an insulating 

stud 470 on the arm 45 cooperates with one of 
the blades of a normally closed contact 469 that 
is mounted on the frame of the stepping magnet 
444-U, and when the magnet 444-U is in an 
energized condition, the stud 470 opens the con 
tact 469, but when the magnet 444-U is deener 
gized, the contact 469 closes. The contact 469 is 
Schematically represented in Fig. 39 where it is 
shown as a relay contact that is normally closed 
when the magnet 444-U is deemergized and 
opened when the magnet 444-U is energized. 
One terminal of the contact 469 is connected to 
the end of the winding of the magnet 444-U 
Opposite the end of this winding which is con 
nected to ground. The other terminal of the con 
tact 469 is electrically connected by conductors 
47 and 472 to the wipers 449- and 449-2. 

It will be noted in Fig. 39 that all of the twenty 
five contacts in the set 460- are wired together 
and are electrically connected to a conductor 466, 

60 

65 

O 

75 

2,392,082 
Figs. 39 and 40, connected to one terminal of a 
contact 46A of a manually operable switch gen 
erally designated 46 known as a zero-Setting 
switch. The Switch 467 includes three contacts 
46A, 467B and 467C that are normally open when 
the handle 467E of the Switch is not actuated, 
and a contact 467D which is normally closed when 
the handle 46E is not actuated. These contacts 
are all connected. On One side to battery and are 
adapted to render certain circuits operable in 
dependence upon the setting of the Switch 46. 
However, the switch 467 is not operated at any 
time in the Operation of the machine other than 
a zero-setting operation of the consecutive num 
bering device, to be described Subsequently, and 
hence for present purposes it may be assumed 
that the contacts 46A, 467B and 467C are open 
and that the contact 467D is closed. Thus the 
stationary contacts in the Set 460- of the Switch 
unit 44 - U are ineffective to establish any cir 
cuit through the wiper 449- while consecutive 
numbering is taking place. 

In the case of the stationary contacts 460-2, 
Fig. 39, commencing with the first contact at the 
top, each alternate contact 460-2 down to and 
including the nineteenth contact and thereafter 
each contact to the twenty-fifth contact, inclu 
sive, are all wired together and are electrically 
connected by a conductor 467 to a conductor 468 
which is connected to a terminal of the normally 
closed contact 467D of the Switch 46, the other 
terminal of which contact is connected to battery. 
ASSuming that the Wipers of the SWitch unit 
44-U are in their zero positions, as shown in 
Figs, 47 and 47A, the first time a sheet is detected 
and the stepping magnet 444-U is operated, the 
wiper 449-2 is stepped onto the first stationary 
contact 460-2 at the top, as viewed in Fig. 39. 
Thereupon a circuit is completed from battery at 
the contact 46TD of the switch 467, Fig. 40, 
through the conductors 468 and 467 to the top 
contact 460-2, thence through the wiper 449-2 
and conductors 42 and 4 to a terminal Of the 
contact 469, which will have closed upon the de 
energization of the magnet 444-U when the wiper 
449-2 was stepped onto the first stationary con 
tact 450-2. Circuit, therefore, is continued 
through the winding of the magnet 444-U to 
ground, causing a second energization of the mag 
net 444-U to take place. The pawl 452, Fig. 37, 
is retracted one tooth on the ratchet 454 when the 
magnet 444-U is energized as just described, and 
the contact 469 is opened to break the energizing 
circuit that has been established through this 
contact to the Winding of the magnet 444-U, so 
that the magnet 444-U is again deenergized. 
Prior to the closure of the contact 469 upon this 
deenergization of the magnet, the pawl 452 will 
have advanced the ratchet 454 substantially in 
the amount of one tooth, thereby advancing the 
wiper arm 449-2 onto the second contact 460-2 
from the top, Fig. 39. Inasmuch as this second 
'contact is a dead contact, no further circuit is 
established through the contact 469 of the mag 
net 444- U and hence this magnet remains de 
energized until the sheet detecting switch 46 is 
again closed. 
Thus it will be seen that for each advance of 

the wiper arms as 449-2 occasioned by the closure 
of the sheet detecting switch 46, there is a suc 
ceeding advance of the wipers caused by the 
establishment of an automatic stepping circuit, 
as aforesaid, and this is continued until the wiper 
449-2 attains a position in which it engages the 
eighteenth contact 469-2 from the top, Fig. 39 
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(the direction of the movement of the wipers bes. 
ing clockwise as shown in Figs 39 and 40). Stichi. 
positioning of the wiper449-a-2 signifies that nine: 
sheets have been counted since the wiper moved. 
away from its gzero: position: shown in...Fig. .39: 5, 
When the tenth sheet is detected and magnet 
444-i-U is alternately energized, andideenergizeds. 
the Wiper 9-2 moves onto.the-nineteenth cone 
tact and is thereafter stepped onto the twentiethy 
contact by the automatic:stepping; means. How 10: 
ever, it will.be.noted that the twentieth;to twenty . 
fifth contacts, inclusive, are all: electrically conse 
nected to the-conductor:46 and hence the auto-, - 
natic Stepping circuit is repeatedly established 
as the contact 459 successively-openstandecloses als: 
during Successive genergizations and deenergizas. 
tions of the magnet 444-2, and this continues 
until the wiper 449s-2, as well as the other wipers 
in the Switch unit 44 - U, has been restored to 

switch 476; Figs...19; 22 and 40;...that is operated: 
by laicam 47 on the-shaffi3893 of the slotting: 
mechanism...Si. At the proper-time in the Opera 
ation. of the smachine, after each instance thes 
sheet detector. 406; Fig.21 has been operated, their 
cam.47 momentarily closes:the switch 476:and: 
extends battery through the Econductors 475 andi 
44 to the wiper, arms. 449-3 and 449-43therer 
upon, assuming these 'Wipers:to be finispositions. 
representative of thes-digit 1. circuit. Continues: 
through the conductor. 473;to the connected soles. 
noid .322, thereby energizing the solenoid, and: 
causingiitto, adjustits. punch interponent 305,1. 
Fig.25; to an active: position. In like maraner, 
when the wipers 449-s-3 and 449-4.have been ads. 
justed to. positions representative of any of ithee 
other digits from 1 to.9 inclusive, the Solenoids: 
322 are genergized either:singly gorinthesapproa 
priate combinations for setting their punch inters. 

its zero position; whereupon thesautomatic step- 20::ponents 305 to activespositions. If theawipers are: 
ping circuit is broken until a new sheet has been: 
advanced to the slotting mechanism SE. 

In the set of Stationary contacts 460-3 of the: 
switch unit 44-U, commencing with thersecs. 

in their zero positions...none-of the Solenoids 3222. 
is energized. 
The wiper; 44.9-5 is sadvanced in:unison with:3 

the other... wipers'sin'...the stepping switch'...unit, 
ond contact from the top:Fig. 39, the reference 25, 44 -U, and whenever: the wipers 449-3, and f 
characters: , 2, 3 and so...on up-to-9 have been: 
applied to each, alternate contact from the: sece. 
ond to the eighteenth, inclusive, and the station. 
ary contacts in the set: 460-4 have been nums 
bered int-ah identical, manner. 
secutives: numbering device is used to control: ; 
notching of the consecutive numbers, Fig. 52, in 
the sheets-fed to the slotting mechanism: this is 
device...is essentially a counterror odometer, and 

Since the con-30 inated by the reference character: 0.5-pertaining; 

449-4 are advanced beyond positions represent 
ative of the digit 9, the wiper. 449i-5:Successively 
engages the nineteenth contact 465-5:from the& 
top, Fig. 40, then the twentieth contact. desigs 

to this numerical value theace to the twenty 
first contact, and finally; backisto its zero: posi 
tion, shown in Fig. 40; it being recalled that the: 
automatic: stepping::circuit is: repeatedly estabs 

insofar as the-units orders is concerned; it tre. 35.; lished through the wiper arm:449-1-2, Fig.:39, oncer 
peatedly counts Whole-numbers in the series-fronary 
one to ten as 'sheets are fed through: the machine:- 
For convenience in Wiring, thes-circuits for the . 
consecutive numbering devices are so-airaraged 

the setting of the wipers has exceeded thes digital. 
value of 9, until such zero positions have been at-i- 
tained by the twipers. Thesnumber or contact: 
460-5ii and the contaction: each sider of its are: 

that every alternate contact in the series 46t-3-40...electrically connected by a conductor:48 to one: 
and 46-4 is allocated to one of the significant : 
digits 1 to 9 counted by the-units, stepping Switch, 
44-U, as a foresaid, and rashas, been noted.here-- 
inabove, the wipers of this switch unit are given: 

side of the winding-of-the-stepping magnet 44--T. 
in theatens order switch unit 44-T, Fig.: 39; ther, 
other side- of this windings being grounded a S 
shown. The-wiper 449-5 is electrically connected,: 

two-steps of advancing movement for each, sheet 45 to battery at the switch contact: 467D, Fig. 40, and 
counted, from the digit 1 to the digit. 9 in each. 
series of ten sheets. The wipers 449-3 and : 
449-4 will, therefore always comestoreston, at 
stationary contact pertaining to...a significant digit. 

hence as the wiper. 449-5-in-the-units. Order 
switch. 449-U passes over the aforesaid, three-act - 
tive contacts, 460-5 including the number... f. 
contactin.that series, the magnet 444-T is ener 

once they have been, advanced away from their. 50 gized. Then as the wiper, 44.9-5 returns to...its 
Zero positions...shown in. Figs. 39; and :40, until 
they have reached positions, representative of ther; 
numerical value 10. - 
The contacts, numbered 1 to. 9, inclusiyei-in-the 

zero position, the magnet 444-T. is deenergized. 
and the wipers 449- to. 449-5', inclusive, of 
the stepping switch 44 f-Tare advanced one step. 
away from their zero positions. A contact 469' on 

sets 460-3 and 469-4-are-electrically intergon--55 the magnet 444--Tithereupon closes an alutomatic 
nected with the four slotting punch. Solenoids 322, 
Figs.:2, and 32, allocated to... the units, order of the 
consecutive number, in Such a mannel: that as the is 
wipers, are progressively... advanced, fromis their: 

stepping circuit in the same manner as the con 
tact 469 of the magnet 444--U does, to cause the 
wipers of the switch unit 44 - T to be advanced 
into positions representative of the digit 1. Thus 

number 1 to their number 9 positions, these sole-69 a carry-over is effected from the units Crder 
noids, 322 are energized in various-combinations. 
representative of the significant digits indicated. 
by the langular positions of the Wiper's 449-3 and, 
449-4.a. For example, in the case of the digit::1 

switch 44 -U to the tens order switch 44-T 
for every tenth sheet detected by the detector 
406. The wiper .449-5 is wide enough to engage 
two-contacts4SO -5 simultaneously so that only a 

the wiper 449-3. engages thesnumber 1 contact. 65 esingle carry-over impulse is transmitted to the 
in the case 460--3 series, which contact is relee 
trically connected by a conductor 473 to the-winds. 
ing of the first solenoid 322 to the left,...Fig:40, in: 
the units order-group; the other side of this selee:- 

tens order in the above-described operation. 
The construction and electrical connections of 

the stepping switch unit 44 (--T are identical with 
those for the switch unit: 44-s-U, except that the 

noid, winding being grounded. The-number 1570 tens order switch 44-T controls the energiza- - 
contact of the 460-4iiseries is not; electrically: 
connected to the windings of any of the solenoids: 
322. 
The swipers-A49-3 and 449s-4 yare :connected, 

tion of the four punch solenoids 322 allocated to: 
the tens order of the consecutive.nlmber. More 
over, for every hundredsheets detected by the : 
detector 406, a carry-oversisamade first from the: 

by conductors $474, and 475-to-one terminak of:a::75 iunits order Switch 44 1-U to the tensorder Switcha 

  



24 
44-T in the manner aforesaid, and then from 
the tens order switch 44-T to the hundreds 
order switch 44-H. This latter carry-Over is 
effected by the wiper arm 449-5' of the SWitch 
44-T as it passes over the number 10 contact 
in the 460-5’ series, completing an energizing 
circuit to the stepping magnet 444-H of the 
switch 44-H, for imparting a step of advanc 
ing movement to the wiper arms 449-' of the 
hundreds order switch 44-H. The contact 469' 
of the magnet 444-H thereupon closes an auto 
matic stepping circuit to advance these wipers an 
other step as in the case of the other SWitch units. 
The stepping switch 44-H controls the four 
punch solenoids 492 allocated to the hundreds 
order of the consecutive number in the same man 
ner as the other switch units control like punch 
solenoids. Since the present structure has a ca 
pacity for consecutive numbers extending into 
three orders, no carry-over need be effected by the 
stepping switch 441-H and hence no carry-over 
wiper or stationary contacts corresponding there 
to has been provided in this switch unit. In all 
other respects, however, the hundreds order switch 
unit 44 -H is similar to the units and tens 
switches 44-U and 44-T, respectively. 

Referring to Figs. 35, 36 and 38, a plate 480 
attached to the frame 445 of each switch unit 
as 44-U carries a stub shaft 48 on which a 
number wheel 482 is fixedly mounted. A pinion 
483 fast on the shaft 482 meshes with a pinion 
484 fast on the shaft 448 so that the number 
wheel 482 is geared to the shaft 448 to be rotated 
in unison with the wipers 449. Numerals are 
marked on the periphery of the wheel 482 and 
as the wheel 482 is rotated these numerals are 
successively presented to a sight opening 485, Fig. 
35, in a panel 486 to indicate the angular positions 
of the wipers in terms of the digits indicated by 
such positions. It may be desirable in some 
instances to adjust the wipers of the switch units 
as 44t-U to positions representative of a selected 
numerical quantity prior to starting the machine 
in operation and for this purpose number-setting 
switches 487-U, 487-T and 487-H, Fig. 39, 
have been provided for the various Orders. Tak 
ing the switch 487-U as an example, this Switch 
is connected on one side to battery and on its 
other side to the conductor 465 leading to the 
winding of the magnet 444-U. A push button 
488 is associated with each of the number-setting 
switches as 487-U and when it is desired to step 
the wipers of the switch 44-U around to a 
selected angular position, the magnet 444-U is 
operated by repeatedly depressing the push but 
ton 488 to effect the desired positioning of the 
wipers as indicated by the setting of the number 
wheel 482, Figs. 35 and 36. In a like manner the 
other switch units 44-T and 44-H can be 
manually adjusted for setting up the initial num 
ber upon the consecutive numbering device. 
When it is desired to Zeroize all of the SWitch 

units, the handle 467 E of the zero-setting SWitch 
467, Figs. 2 and 40, is rocked to close the contacts 
467A. 467B and 467C, and open the contact 467D. 
Such closure of the contacts 467A, 467B and 467C 
extends battery to the conductors 466, 466 and 
466' leading to the stationary contacts in the 
sets 460-, 460- and 460-f'. If any of the 
wipers 449-, 449-' or 449-' is standing in 
an off-zero position at this time, battery con 
tinues through such wiper and the contact as 
469 of the stepping magnet as 444-U to effect 
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sults in opening of the contact as 469 and break 
ing the energizing circuit to thereby deenergize 
the magnet. Thus the wiper arms in that Switch 
unit are advanced a step, and this operation re 
peats itself so long as the handle of the Zero 
setting switch 467 is held down until the Wipers 
have returned to their Zero positions in which 
the wiper as 449- is no longer in engagement 
with any of the stationary contacts as 460 
shown in Fig. 39. Thus, the wipers of all the 
switch units 44 -U, 44 -T and 44 f-H are all 
restored to their zero positions shown in Figs. 39 
and 40, and the handle 46E of the Switch 46. 
may then be released. The carry-over circuits 
are disabled during this Zero-Setting operation 
due to opening of the contact 467D as aforesaid. 

Transfer of classification data from printing 
depices to Sheets 

As previously explained, each printing device 
as D, Figs. 48 and 51, has twenty-four index posi 
tions at which identifying means Such as tabST 
may be located to represent various items of data 
referred to herein as classification data. The 
twenty-four index positions on each printing 
device D correspond respectively to the twenty 
four index positions along the top of the bill sheet 
S, Fig. 52. The printing devices D additionally 
bear other records such as the identification data 
A and A', Fig. 52, which are transferred to the 
body and stub portions of each sheet S by direct 
contact of the sheet with the type characters on 
a printing device D. It is desired in the present 
instance that the classification data represented 
by the tabs T in the first twenty-three index 
positions from the left, as viewed in Fig. 3A, on 
each printing device D shall be transferred to the 
sheet S and represented therein by slots in the 
upper margin of the body 85, Fig. 63, of the sheet. 
Thus, if the printing device D bears a tab T in 
the first index position, as shown in full lines in 
Fig. 48, there should be a slot in the first index 
position from the right along the top of the sheet 
S, Fig. 52, and so on. 

Preferably all those printing devices D which 
have tabs T in their twenty-fourth index posi 
tions, as indicated in broken lines on the device 
ID shown in Fig. 41, are not to be utilized to 
produce impressions of identification data as A 
and A' upon the regular bill sheets S when the 
machine is utilizing other printing devices D 
not bearing such twenty-fourth position tabs to 
imprint data. A upon these sheets. If any print 
ing device D bearing a twenty-fourth position 
tab passes through the machine, it is skipped, 
which is to say, a bill as S, Fig. 52, is not pre 
pared from or under control of such a printing 
device. This is done for the reason that when 
a printing device D bears a tab T in its twenty 
fourth index position, the person whose name 
appears on the printing device is to receive a 
final bill, and it is desired that all these final 
bills be prepared out of the Ordinary billing 
routine. As explained herein above, a slot is to 
be formed in the twenty-fourth index position 
from the right (designated "Reg.'), Fig. 52, along 
the top of each regular bill S. Fig. 52, but, as 
has just been observed, the printing device D 
under control of which such a regular bill is to 
be produced has no tab in its twenty-fourth 
index position. Hence, during such a run of 
printing devices the lever 349, Figs. 2, 19 and 30, 
controlling the punch interponent 305 in the 
twenty-fourth, or "Reg.,' index position, Fig. 52, 

energization of such stepping magnet, which re- is so positioned as to render the interponent 305 
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active so that each of the sheets: S: produced by: 
the machine in that run will bear a slot in the 
"Reg. position. When final bills are being pre 
pared, however, the lever, 349, Figs. 2, 19 and 
30, is adjusted to its inactive position... so that 5: 
none of the sheets S. that are passed through 
the Slotting mechanism SL will be slotted inits: 
"Reg.' position. 

Suitable means have been provided for sensa. 
ing the classification, data, represented by, the 10. 
positions of tabs. T. On the printing devices. D. 
Thus, referring to Figs. 41 to 45, inclusive, the 
rocker 24, which is part of the selector that con 
trols operation of the platen P, Figs. 1A and 2A. 
and the Web feeding, back printing, severing and 15; 
other devices mounted in the frame 7-i, Fig. 3B; 
has an upstanding arm, 490. Which is connected 
by a link 49 to an arm 492, on another rocker 
493 pivoted at 494 on the machine frame; 72. 
intermediate... the rocker 247 and the printing: 20 
device magazine. 229. The rocker. 493 has a 
bridge portion. 494 Which transversely overlies ther 
printing: device. guideway in the same manner 
as does: the selector bar. 245. As best shown in 
Fig. 51, the bridge, 4943, is C-shaped in cross- 25. 
Section to afford a recess: 495: opening into the 
bridge: 494 from the forwardly; disposed or right. 
hand face thereof, as viewed: in Fig. 44, this re. 
ceSS; extending the length of the bridge: . 
The ends of a series. of twenty-four Bowden. 30. 

cables: 494, Figs. 44; and 45, the purpose of which 
will.be. explained. Subsequently, are-mounted in , 
alignment along the bridge: 494, the sheaths: of 
these cables: being anchored to a plate. 497 ses. 
cured to the upper face of the bridge: 494, and 35 
the Bowden; wires encased by these sheaths; ex 
tending down through Suitable...openings in the 
upper leg of the bridge 494 and through open 
ings in one leg of an angle plate 498 that is: 
disposed in the recess. 495. Headed sensing: pins 40 
499 disposed in suitable openings in the lower, 
leg. of the bridge 494, are:... secured to...the lowers 
ends of the-Bowden, Wires...beneath: the angle: 
piate, 498. The twenty-four Bowden, cables 496; 
are mounted in the bridge: 494; in such as man .45 
ner, that the Sensing pins. 499 are aligned: With: 
the twenty-four index positions. on each-printing. 
device D as it is advanced through the guide 
way. A block: 509, Figs. 44; and 45, is secured. 
to the frame, 72 below the level of the printing:50, 
devices;D in the sprinting: device: guideWay; and 
is provided with a series of twenty-four:Openings.: 
58 substantially: in:vertical alignment. With the 
sensingpins 499;. 
The printing device feeding: means is operated:55. 

in a step-by-step manner, and during: each step, 
of movement it, withdraws, the printing: device. 
D.from the bottom of the magazine. 229 and moves; 
it into, a position intermediate the sensingpins: 
499 and the magazine: 229, the tabs T facing. 60 
backward toward the magazine. In the next step: 
of movement of the feeding, means, the printing: 
device.D. which was in this last mentioned posi 
tion is advanced to a position in which the tabs. 
T: overlie the aligned openings. 50 in the block 65, 
500. The printing, device, is now in a position to. 
be sensed by the pins 499 when the rocker 493. 
is actuated, and such actuation of the rocker 
493, is brought about when the rocker 247, Figs. 
41 and 42, is depressed by the roller: 253, this 
motion being transmitted through the-link: 49 
to the rocker 493 so that the two sets of sensing. 
pins. 499 and 246 are concurrently lowered to, 
sense the tabs on the printing devices, if any, 
disposed therebelow." r 

70, 

75. 

25. 
In this: connection it is to be noted that the: 

Sensing pins 499. and 246 are spaced apart along. 
the printing device: guideway in an amount equal. 
to the distance, through which each of the print 
ing devices. D is moved. Whenever, the printing: 
device feeding means is actuated by the eccene 
tric 230, Fig. 42, on the platen operating shaft: 
222. Hence, each printing device D, in the course. 
of its movement along the printing device. guide 
way, is sensed first by the pins. 499 and then, 
after: it has received another step of: advancing: 
movement, by the pins. 246. After being sensed. 
by the pins. 246, each printing device D is again". 
advanced a step to be brought into printing. 
position...beneath. the platen P, FigS. 2A and 3A. . 
Thus, it will be seen from the foregoing that from 
the time...each printing device D is. Sensed by the: 
pins 499; Eigs. 44. and 45, it is advanced twice. 
before it arrives at printing position beneath the 
platen P, and the rocker 493 which carries the: 
sensing:pins. 499. Will.have been operated...a...Second 
time to enable these pins to Sense the next Suc 
ceeding...printing-device; D during this interval. 

The... platen. is operated three times to make:: 
triplicate impressions of data A and A, Fig. 52, 
from the printing devices.D. in printing position, 
onto the sheet S. in. Such position, and as...an. 
incident to the last of these printing operations, 
of the platen F, the rocker 493, FigS. 42. and 44, 
is actuated...a... third time to enable the pins. 499. 
to sense... the third printing device D. A.S. ex 
plained previously, the operation of the. sheet. 
feeding means of the machine is such that after. 
a sheet S. has received impressions of data.a.S.A. 
and A, Fig. 52, from a printing, device D, it is 
advanced to a position intermediate. the platen. 
P. and the face printing unit FP, where it is are: 
rested momentarily and then passes-through the 
face printing unit. FF, and, upon-being.: ejected 
therefrom, is... advanced. by the sheet feeding: 
means. Of the slotting, mechanism SL into the." 
position shown in Fig. 3 in the die assemblies. 
212 and 23. of the slotting mechanism. to be: 
operated upon by the slotting punches. Then, . 
in the course of the printing operations of the: 
platen.P upon the next. Succeeding sheet S, the: 
rocker: 493 is actuated, a fourth, time: to sense.; 
the fourth; printing: device D. Shortly there-- 
after, the slotting punches are operated and the: 
first. Sheet is slotted and discharged in...the coli 
lector.K, Fig.2. 
Thus, to summarize; after, the sensing ; pins: 

499 have been operated once to sense the tabs T. 
ona-particular printing device. D, they will bec, 
brought into operation three more times to 'Sense: 
the tabs on the next three succeeding...printing: 
devices. D. before the sheet.S. which received the 
impressions of identification data A and A. from . 
the particular printing device D has been slotted. 
Therefore, if the sets of classification data suc 
cessively... sensed by the pins, 499 are to be in 
corporated in the proper bill sheets as S, Fig. 52, 
Some data storage means must be provided to re 
tain the classification, data represented by the 
positions of tabs as T on each printing device D, 
Fig. 41, until such time as the sheet S, which is , 
to receive. Such data has attained a position in 
the machine where such data may be recorded 
thereon by the slotting mechanism SL. To this 
end a data storage means to be presently de 
Scribed has been provided. 
AS has been explained, the sheaths of the 

Bowden cables 496 are anchored at one end to. 
the bridge. 494 of the rocker 493. The other ends: 
of these cable. Sheaths: are anchored in blocks. 
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502, Figs. 3A, 41 and 42, supported on other 
blocks 503 carried by the machine frame 72. 
The Bowden Wires extend downwardly through 
openings in the blocks 592 and 503 and are con 
nected to pins 504 which bear in most instances 
on the upper blades of a series of Switches 505 
insulatedly mounted in blocks 506 carried by 
the machine frame T2. When the rocker 493 is 
depressed to enable the pins 499 to detect the 
presence or absence of tabs on the printing de 
vice D positioned in sensing relation therewith, 
the loops of the Bowden cable sheaths are drawn 
slightly downwardly and if a pin 499 should en 
gage a tab and be thereby arrested, the loop of 
the Bowden cable sheath, which continues to 
constrict as the rocker 493 descends, exerts a 
camming action on the Bowden Wire enclosed 
thereby to force the end of the wire carrying 
the pin 564 downwardly, thus actuating the asso 
ciated Switch 505. 
In illustrating the control circuits of the ma 

chine in the wiring diagram of Fig. 46, only 
two representative control circuits for the punch 
ing means that are controlled by the Sensing of 
tab positions 1 to 23 have been represented, 
and a further control circuit that is governed 
by the sensing of a tab in the twenty-fourth 
position is illustrated in association therewith So 
as to constitute a complete showing of the elec 
trical control elements of the machine. Thus it 
will be noted in Fig. 46 that of the twenty-four 
Bowden cables 496, only three have been shown, 
and these are aligned with switches 505-22, 
505-23 and 505-24, but it will be understood 
that similar switches 505- to 55-2 are also 
provided in the machine in circuits which corre 
spond with the circuits aSSOciated with the 
switches 55-22 and 505-23. The Switches 
55- to 505-23 are normally open When the 
sensing pins 499 are in their upper positions, and 
hence, in the case of these Switches, when a 
sensing pin 499, in being lowered, engages a 
tab T and causes the connected Bowden Wire to 
be cammed a certain distance out of its sheath 
as just explained, the connected switch in the 
series 565- to 505-23, inclusive, is closed. 
However, in the case of the sensing pin 499 in 
the twenty-fourth position, or to the extreme left 
as viewed in Fig. 46, engagement of Such a pin 
with a tab T in the tWetny-fourth index position 
on the printing device D causes a normally closed 
switch 505-24 to open, for a purpose to be ex 
plained presently. Thus it will be seen that the 
Switches 595 (with the exception of the SWitch 
505-24) indicate by their closed positions the 
positions of tabs as T On the printing device D 
in the course of a sensing Operation performed 
by the pins 499. 
The angle plate 499, Figs. 42, 44 and 45, dis 

posed in the recess 495 in the sensing bridge 
494 rests on the lower leg of the bridge 494 when 
the rocker 493 is in its upper or inoperative posi 
tion. The leg of the angle plate 498 through 
which the wires of the Bowden cables 496 pass is 
seated at its ends in slots formed in arms 507 
pivotally connected to the rocker 493, Figs. 41 
to 45, inclusive. When the rocker 493, bridge 
494 and sensing pins 499 are lowered toward 
the printing device guideway to bring about a 
sensing operation, the plate 498 tends to move 
downwardly with the bridge 494. Upon engage 
ment of One or more sensing pins 499 with a tab 
or tabs T on the printing device D, downward 
movement of the plate. 498 is arrested by the 
heads of the pins 499 that are engaging tabs 
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abutting against the leg of the plate 498. The 
arms 507 and plate 498 are, therefore, held sta 
tionary while the rocker 493 completes its down 
ward movement to bring about the actuation of 
the switches 505 as aforesaid. Then as the 
rocker 493 is restored to its upper position, 
should there be any tendency for the previously 
actuated Bowden wires remaining in the Same 
positions relative to their sheaths which they oc 
cupied during the sensing of the tabs T, the plate 
498 is drawn upwardly in unison with the bridge 
494 until the arms 507 engage the lower ends 
of adjusting screws 508 supported by brackets 
509 on the machine frame T2. The plate 498 
is thereupon arrested in its upward movement 
while the rocker 493 and bridge 494 continue 
to ascend to their fully restored positions shown 
in Fig. 44, and any sensing pins 499 which were 
displaced upwardly relative to the other pins 

20: 499 in the bridge. 494 are brought back into align 
ment with these pins, thereby restoring the 
wires of the connected Bowden cables. 
As mentioned previously, the data represented 

by the positions of identifying means such as tabs 
25-T on each printing device D, are not utilized in 

mediately, but must be held in abeyance until 
such time as the sheet S in which such data are 
to be recorded has reached the position in the 
slotting mechanism. SL shown in Fig. 3, which is 

30; an appreciable time subsequent to the sensing 
of the aforesaid data on the printing device D. 
For the purpose of temporarily retaining the data 
sensed on succeeding printing devices D, four 
banks of storage relays generally designated 50, 
5, 512 and 513, Fig. 46, are provided for retain 
ing the data sensed by the pins 499 on successive 
printing devices D, these relays constituting Set 
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table storage devices controlled by the Switches 
505. 
Thus, to consider the first bank of storage re 

lays 510, it will be noted that there are twenty 
three of these relays respectively designated 50 
1, 5 O-2, 51 0-3 and so on to 50-23. It will 
be noted however that only two of such storage 
relays are shown in Fig. 46. Each of these relays 
is double-wound, having, as in the case of the 
relay 50-23, an energizing winding as 54 and 
a holding winding as 55. Moreover, each such 
relay has two contacts as 516 and 57 which are 
normally open when the relay is deemergized. 
Suitable automatic switching means comprising 
the contacts of three multi-contact relays 58 
are operatively interposed between the tab-con 
trolled switches 505 and the energizing windings 
as 54 of the storage relays 50. The relays 58 
have, in the aggregate, twenty-three contacts as 
59 which are normally open when these relays 
are deenergized. One terminal of each such re 
lay contact is connected to a corresponding one 
of a series of twenty-three conductors generally 
designated 520, each of which is respectively con 
nected by a conductor as 52 to one terminal of 
a respective switch as 505-1 in the series 505 
to 505-23, inclusive, the other terminals of all 
of the switches 505-1 to 505-23, inclusive, being 
connected by a common conductor 522 and a nor 
mally closed switch 564 to ground. The contacts 
as 5f 9 of the relays 58 are connected on their 
other sides by conductors as 523, to one end of 
the energizing winding as 54 of a respective re 
lay as 50-23 in the bank of storage relays 50. 
The other ends of the windings as 54 of these 
storage relays are connected by a common Con 
ductor as 524 to a conductor 525 which is also 
connected to one end of the winding of each of 
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the relays 518, which will be hereinafter referred 
to as transfer relays, the other ends of the wind 
ings of these relays being grounded. The con 
ductor 525 leads to a terminal of a contact. 526A. 
associated with a cam 526: which is one of a Series 
of three cams, 526, 527 and 528 diagrammatically 
represented in Fig. 46. 
The actual construction of this can assembly. 

and the cooperating contacts thereof will be de 
scribed in detail hereinafter, but for the present. 
it will be assumed that the cams are of the con 
figurations. shown in Fig. 46 and that they are 
mounted on a shaft. 529 which is driven in timed 
relation with the advancing movement of print 
ing devices as D, through the printing device 
guideway, the direction of rotation of the cams 
526, 527 and 528 being counterclockwise as viewed 
it. Fig. 46. It may be mentioned at this point 
that the cam 526 controls the entry of classificar. 
tion. data, derived from the sensed printing and 
control devices, into the banks of storage relays 
in sequence; the cam 528 controls the reading out 
of such data bank by bank to the slotting punch 
solenoids 358, Figs. 36, 28 and 46; and can 52 
effects the clearing of the banks in rotation after 
the data stored therein have been read out. 
The can 526 has a lobe 526X which successive 

ly closes and opens four contacts 526A, 526B, 
526C and 526D equidistantly spaced around the 
periphery of the cam 526 as the cam is rotated. 
The rider of each of the cam contacts 526A, 
526B, 52SC and 526D is connected to a common 
conductor 530 which is electrically connected by 
a conductor 53 f to one terminal of the Switch 
505-24, the other terminal of this Switch being 
connected to battery. It will be assumed that 
when the printing device D is in a position to be 
sensed by the pins 499, the lobe 526X of the cam 
526 is in a position whereat it closes the contact 
526A at the instant when the sensing pins 499 
are lowered into engagement with the tabs as T 
on the printing device D. (In order to facilitate 
illustration, the pins 499 have been shown in their 
raised positions, Fig. 46, notwithstanding that the 
cam, 526 has closed its contact 526A, Fig. 46.) 
Assuming that this printing device bears a tab: 
in its:twenty-second-position from the right, the 
aligned sensing-pin 499. upon engaging this.tab, 
pushes the connected wire of its Bowden cable 
and" closes the switch. 595-22, Fig. 46. There 
upon ground is extended through this switchi to 
the conductor 52 and a conductor. 520 leading to 
the-contact,519-of-the-transfer relay. 518. Further 
assuming that the printing device D does not bear 
a tab in its twenty-fourth index. position, the 
switch. 505-24. remains closed and thus: battery; 
is extended from this switch throught the con 
ductors: 53 and 530. to the closed contact 526A: 
and thences by conductors, 525, and 524 to the 
windings of the transfer relays 58, and to the: 
energizing windings as 54 of the storage-relays 
5. O. at the: instant when the switch 505-22, Fig. 
46, is closed. Hence, the transfer-relays: 58 are 
energized and the ground which has been applied 
on the relay contact 59 in the manner aforesaid. 
continues through the conductor 523 to the wind 
ing 54 of the storage relay 50-22, which relay, 
thereupon energizes and closes its contacts 56. 
and 57. 
The windings as 5 5, of the storage relays 50 

are connected on one side by a conductor. 532. 
to battery, and on their other sides to the con 
tacts as 56 of these relays, and when a relay 
contact as: 56 is closed, it enables battery to be. 
extended through the Winding as 5ts of the relay. 
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to a conductor 533 which leads to a contact. 527A. 
associated with the cam.52. This cam has four: 
contacts 52TA, 527B, 527C and 527D equidistantly. 
spaced around its periphery, and these contacts: 
are closed at all times...except when a notch .52x 
in the cam 527 successively moves. opposite the 
riders of these contacts to successively. Open and 
close the contacts as the cam 527 rotates. Each 
contact as 527A is grounded when closed and it: 
will be noted that all of the contacts-of the cam 
527 are closed whenever the lobe 526X On the can 
526 closes a contact as 526A of this can. Hence, 
at the instant the switch 505-22 is closed to. 
apply ground on the winding 5 f4 of the storage 
relay 5f 0-22 and thereby energize this relay to: 
close its contact 56, the contact. 527A of the 
cam 527 is closed and applies ground on the Con 
ductor 533. Thus a circuit is completed from 
battery through the conductor 532, winding 55 
of relay. 510-22, relay contact 56, conductor 
533 and through the closed cam contact. 527A to 
ground. A holding circuit is therefore estab 
lished for the storage relay .50-22 through the 
winding 55thereof, to hold this relay energized 
so long as the cam contact. 527 is closed. Hence 
when the switch 505-22 opens upon restoration 
of the sensing pins 499 to their upper positions 
shown in this figure and removes ground from: 
the winding 54 of the relay 5f C-22, this has no 
effect upon the relay 5f 0- inasmuch as it is being held in its operated condition by its wind 
ing 55. Cam 526 opens its contact 526A con 
currently with the restoration of the sensing pins' 
499 to thereby remove battery from the windings 
of the transfer relays 518 and thereby deemergize 
th relays which thereupon open their contacts 
as 59. 
Thus it will be seen that the storage relay 

50-22 in the first bank of storage relays 50. 
is energized andlocked up through its holding cir 
cuit whenever a printing device D bearing a tab 
Tin the first index position is sensed by the pins 
499 at a time when the cam 526 is in position to 
close its contact 526A. Similarly, if tabs had: 
been present in any other of the first twenty 
three index positions on such a printing device, 
corresponding ones of the storage relays 50 would 
be energized and locked up through their holding 
circuits in the same-manner: as was the relay: 
50-22, and thus the settings of the storage re 
lays: 50 would represent the positions of the tabs 
T“on the printing device in the same-manners as 
the setting of the: relay. 5 (-22 of this bank-of 
relays indicates that a tab is present in the twens 
ty-second index position on the printing device: 
D. Of course, it is apparent that several transfer. 
relays 5 & may be employed, or a single transfer 
relay...having twenty-three contacts as 59 could 
be utilized; however, such a .relay might:not be: 
as reliable in operation as the several relays 58. 
each having, at the most, eight contacts; and 
hence the latter arrangement is preferred in the 
present instance. 
A group of three transfer relays 536 (only one. 

shown), is associated with the second bank of 
storage relays 5ff, these transfer relays being 
similar to the relays 58. and having, altogether, 
twenty-three contacts 536A, which are normally. 
open when the relays 536 are deemergized. Each 
of these relay contacts is connected on one side. 
to the energizing or left-hand winding, Fig. 46, of. 
a respective storage relay 5-1, 5 f -2, and so 
on, in the bank of storage relays 5t, and on the 
other side to a respective: one of a series of con 
ductors 535, which are respectively connected to 
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the conductors 520 leading from the tab-con 
trolled Switches 505. The windings of the trans 
fer relays 536 are grounded on one side and are 
connected on the other side by a conductor 537 
to a conductor 538 that leads to the contact 52.6B 
of the cam 526. The conductor 538 is also con 
nected to the ends of the energizing windings of 
the storage relays 5 opposite the ends of these 
windings to which the contacts 536A of the trans 
fer relays 536 are connected. The holding or 
right-hand windings of the storage relays 5 are 
connected on One side by a conductor 539 to bat 
tery and on their other sides to contacts as 540 
of their respective storage relays 5 So that when 
any of these relays is energized, a holding circuit 
is completed from battery through the holding 
winding of such relay, a relay contact as 540, and 
a conductor 54 to the contact 527B of the cam 
527, which contact will be closed and grounded 
at the time any of the storage relays 5 is ini 
tially energized. 
The cams 526, 527 and 528 are all rotated 

through ninety degrees in the time interval which 
elapses during the advance of successive printing 
devices D into sensing position with respect to the 
sensing pins 499. Hence, after the first printing 
device D has been advanced away from this sens 
ing position and the second printing device has 
attained Sensing position, the lobe 526X on the 
Cam 526 closes the contact 526B. Such closure 
of contact 526B extends battery through the con 
ductor 538 to One side of the energizing or left 
hand windings of the storage relays 5 f, at the 
Same time applying battery on the windings of 
the transfer relays 536 to energize these relays 
and close the several contacts thereof. The stor 
age relays 5 f are thus conditioned for energiza 
tion under control of the switches 505, which are 
responsive to the sensing pins 499, and depending 
upon which of the Switches 505 are closed when 
the second printing device D is sensed by the pins 
499, selected ones of the storage relays 5 are 
energized and are locked up through their hold 
ing circuits including the conductor 54 and cam 
contact 527 B in a manner similar to that ex 
plained hereinabove with reference to the stor 
age relays 50. 
When the storage relays 5 in the second bank 

have been set in accordance with data derived 
from the second printing device D, the printing 
device feeding means is actuated to advance a 
third printing device D into sensing position, and 
thereafter the cam 526 attains a position whereat 
it closes the cam contact 526C to thereby apply 
battery on a conductor 542 that leads to the ener 
gizing Windings of the storage relays 52 in the 
third bank. The windings of the transfer relays 
543 for the third bank of storage relays 52 are 
grounded at one end and are connected at their 
other ends to a conductor 544 which is connected 
to the conductor 542. Therefore, when the sens 
ing pins 499, Fig. 46, are lowered to engage the 
tabs T on the third printing device D, the trans 
fer relays 543 are energized and close their sev 
eral contacts 543-A, and the energizing wind 
ings of the storage relays 5f 2 are thus condi 
tioned for energization under control of the 
Switches 505. The contacts 543-A of the trans 
fer relays 543 interconnect the conductors 520 
leading from the switches 505 with the energiz 
ing windings of the storage relays 512 in the same 
manner as do the transfer relays 58 in the case 
of the storage relays 50, and depending upon 
which of the tab-controlled switches 505 have 
been closed in response to the engagement of cor 
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responding sensing pins 499 with tabs T, selected 
of the storage relays 52 are energized and are 
locked up through their holding or right-hand 
windings which are incorporated in a holding cir 
cuit including a conductor 545 that leads to the 
contact 52C of the can 527. 
When the printing device feeding means has 

been operated to feed the third printing device D 
away from sensing position and has advanced the 
fourth printing device D into Such position, the 
cam 526 attains a position in which it closes the 
contact 526D when the Sensing pins 499 are low 
ered into engagement With the tabs T. On the 
fourth printing device D. Closure of contact 526D 
extends battery through a conductor 546 to the 
energizing windings of the storage relays 53 in 
the fourth bank, thereby conditioning these wind 
ings for energization, and also applies battery On 
the windings of transfer relays 547 asSOciated 
with the storage relays 53. The transfer relays 
547 thereupon energize and close their several 
contacts 547-A to interconnect the energizing 
windings of the storage relays 5 3 with the con 
ductors 520 leading to the respective tab-con 
trolled switches 505. Depending upon the pres 
ence or absence of tabs beneath the Sensing pins 
499, the switches 505 are selectively closed as 
aforesaid and thereupon the corresponding stor 
age relays 53 are energized, these relays being 
then locked up through their holding windings 
and a holding circuit including the conductor 
548 that leads to the contact 527D of the Cam 
527. 
The cam 528, Fig. 46, has four contacts 528A, 

528B, 528C and 528D, equidistantly spaced around 
the periphery thereof, and these contacts are suc 
cessively closed and opened by a lobe 528X of the 
cam 528. Prior to the time the fifth printing de 
vice D is sensed by the pins 499, the lobe 528X 
engages and closes the contact 528A to thereby 
cause ground to be applied on a conductor 550 
that leads to the windings of three shift relays 
55 aSSociated With the first bank of storage re 
lays 50. These shift relays 55 have, in the ag 
gregate, twenty-three contacts 553 which are nor 
mally open when the relays are deemergized. The 
windings of the relays 55 f being connected 
through battery to ground at One end and con 
nected at their other ends to the conductor 550, 
these relays energize when the cam 528 closes 
its contact 528A. The contacts as 5 ft of the stor 
age relays as 50- in the bank of storage re 
lays 50 are grounded on one side and on their 
other sides are connected by conductors as 552 
with the terminals of respective contacts as 553 
of the shift relays 55. Closure of the contacts 
as 553 of the shift relays 55f applies the ground 
derived from the relay contacts as 5 ft of the en 
ergized ones of the storage relays 50 to corre 
sponding conductors as 554, included in a group of 
twenty-three conductors generally designated 555, 
which are respectively connected to the windings 
of the punch solenoids 358, Figs. 2, 28 and 46, 
controlling the interponents 305 for the slotting 
punches 30? that record the classification data in 
the first twenty-three index positions from the 
right, Fig. 52, along the tops of the bill sheets 
as S. 
The windings of the solenoids 358 are con 

nected on one side to battery, as shown, and 
hence when the other end of the winding of one 
of these solenoids is grounded as just described, 
the Solenoid energizes and adjusts its interponent 
305 to an active position. It is to be noted in 
this connection that only those storage relays 
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s ?o which were energized and locked up in re 
'sponse to the Sensing of tabs in the correspond 
ing index positions on the aforesaid first printing 
device: D to be sensed, will have their contacts as 
57, Fig. 46, closed to supply ground to the wind 
ings of the corresponding punch solenoids 328, 
and hence the punch solenoids 358 which are en 

* ergized under control of the storage relays 50 
are operated in accordance with the classification 
data stored in these storage relays to effect re 
cording of such data on the sheet S which bears 
the impression of the identification data A and 
A, Fig. 52, made from the first printing de 
*Vice D. 

Once the selected punch interponents. 305 have 
been adjusted to their active positions by ener 
gization of their controlling solenoids 358, they 
retain such active positions until the slotting op 
seration has been performed and hence it is no 
longer necessary to maintain the solenoids 358 
or the storage relays 3 to energized. Hence, prior 
to the time the fifth printing device D is sensed 
by the pins 499, the cam 528 opens its contact 
528A, thereby removing ground from the con 
ductor 550 and deemergizing the shift relays 55, 
Fig. 46, and the punch solenoids 358, and the cam 
:527 momentarily opensits contact 527A, thereby 
removing ground from the conductor 533 and 
breaking the holding circuits of the locked up 
storage relays 50, causing these relays to be de 
i energized. While the fifth printing device D is in 
sensing position, the cams 527 and 528 attain the 
angular positions shown in Fig. 46 with respect 
to their cooperating contacts, and it will be noted 
that the cam 527 will have again closed its 
contact 527A to enable the holding circuits for 
the storage relays 59 in the first bank to be re 
established, if and when any of these Storage 
relays is energized. The cam 526 closes its con 
tact 526A concurrently with the lowering of the 
sensing pins 499 into engagement With the 
'aligned tabs T on the fifth printing device D 
(it being recalled that these pins 499 are shown 
in their elevated positions in Fig. 46 although the 
cam: contact 526A is closed, to facilitate illustra 
tion). The data represented by the positions of 
*tabs on the fifth printing device D is entered in 
the first bank of storage relays 50 in the same 
manner as the data derived from the first print 
ing device D was entered in this bank of relays, 
*Which is to say that depending upon the tab posi 
tions selected of the storage relays 50- to 
59-23, inclusive, are energized and locked up 
until shortly prior to the time when the ninth 
printing device D is to be sensed. 
-Prior to the time the sixth printing device D 

is sensed by the pins 499, the cam 528 closes its 
contact 528B to apply ground on a conductor 556 
which leads to the windings of the shift relays 
'557, Fig. 46, associated with the second bank of 
storage relays 5 and thereupon the shift relays 
close their several contacts 557A to enable 
'ground to be extended from the contacts as 558 
'of the energized ones of the storage relays 5, 
through the contacts 557A of the relays 557 it) 
circuit therewith, and through conductors gener 
ally designated 559 to the conductors generally 
designated 554 and thence to the windings of the 
punch solenoids 358, which correspond to the 
locked up ones of the storage relays 5. Thus 
the data, which was derived from the second 
printing device D and stored in the second bank 
of storage relays 5 is transferred, in effect, to 
the solenoids 358 which set the punch inter 
ponents 305, Fig.28, accordingly, When this has 
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been: accomplished, the can 528, Fig. 46, opens 
its contact 52.8B to remove ground from the con 
ductor 556 and thereby deemergize the shift re 
lays 557, and the cam 527 opens its contact 527B 
to break the holding circuit for the Storage re 
lays 5 and release; those storage relays which 
were locked up, the cam contact 52A again 
closing when the storage relays 5 have been so 
released, 
When the sixth printing device D has attained 

sensing position and is sensed by the pins 499, 
Fig. 46, the cam 52 S will have closed its contact 
526B to enable the data, derived from this print 
ing device D to be stored in the second bank of 
storage relays 5ff in the manner described here 
inabove in the case of the second printing de 
rvice D. The data derived from the second print 
ing device which was transferred to the punch 
solenoids 358 and thence to the punch inter 
ponents 305 is recorded by the slotting of the 
upper edge of the corresponding bill sheet S, 
Fig. 52, upon operation of the slotting punches 
3). 

Prior to the time that the seventh printing de 
wice D is sensed by the pins 499, the cam 528 
closes its contact 528C to ground the conductor 
560 that leads to the windings of the shift relays 
56 (, Fig. 46, thereby energizing these relays and 
causing them to close their several contacts 56A. 
The data which was derived from the third 
printing devices and stored in the third bank of 
storage relays 512 is transferred to the punch 
solenoids 358 through the medium of the shift 
relays 56 in the same manner as was explained 
hereinabove in connection with the storage relays 
50 and 5 and when such transfer of data has 
'been effected, the 'cam 528 opens its contact 528C 
to deemergize the shift relays 56 and the punch 
solenoids 358; also, the cam 52 momentarily 
opens its contact 527C to break the holding cir 
cuit for the locked up storage relays 52 and 
thus deemergize these relays. When the seventh 
printing device D is to be sensed, the cam 526 
closes its contact 526C to enable the data derived 
from this printing device to be stored in the third 
bank of storage relays 52 in the Same mannel 
as was the data derived from the third printing 
device D. 

Prior to the sensing of the eighth printing de 
vice D by the pins 499, the cam 528 momentarily 
closes its contact. 528D to apply ground on a con 
ductor 562 that leads to the windings of shift 
relays 563 associated with the fourth bank of 
storage relays 53, and upon the consequent 
energization of these shift relays the data re 
tained in the storage relays 5 i3 is transferred to 
the punch solenoids 358; thereupon the cam 328 
opens its contact 528D to deenergize its shift re 
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lays 563 and punch solenoids 358, and the cam 
52 momentarily opens its contact 527D to re 
lease the locked up storage relays 53. When 
the eighth printing device D is sensed, the can 
526 closes its contact 526D to divert the data de 
rived from this printing device into the fourth 
bank of storage relays 53 in the same manner 
as the data derived from the fourth printing de 
vice Ed was previously stored in this bank of re 
layS. 
From the foregoing it will be seen that means 

have been provided to enable the classification 
data represented by tabs Ton each printing de 
vice D, Fig. 41, to be sensed, stored, and there: 
after transferred to the punch Solenoids 358 at 
a time in the operation of the machine when the 

75, sheets, Fig. 53, which has received imprints of 



identification data A and A' from said printing 
device D has attained a position in the slotting 
mechanism SL at which it may be operated upon 
by the slotting punches 30. Since there are 
four printing device feeding operations interme 
diate the sensing of the classification data repre 
sented by tabs as T on a given device D, and the 
time in the operation of the machine when such 
data are recorded by the slotting punches in 
the sheet S which bears the identification data. 
A and A', Fig. 52, imprinted directly from said 
printing device D, four banks of the storage re 
lays 30, 3, 32 and 33 have been provided to 
enable the classification data derived from Suc 
cessive printing devices to be stored in rotation 
in the different banks of storage relays until the 
first bank has been cleared, whereupon the data, 
derived from the next printing device to be sensed 
by the pins 499 is stored in this first bank of 
relays, and the process is then repeated. It will 
be evident, however, that if a greater or less num 
ber of printing device feeding operations oc 
curred between the sensing of the classification 
data represented by the tabs and the time when 
Such data are recorded by the slotting punches, 
a correspondingly greater or less number of Stor 
age relays would be provided, the object in all 
instances being to enable the derived data to be 
held in abeyance until such time as it is needed. 

It may be desirable in Some instances to render 
the data storage means inoperative during a run 
of printing devices D through the machine and 
to this end a Switch 564, Figs. 1A, 3A and 46, has 
been interposed between ground and the con 
ductor 522, leading from the tab-controlled 
switches 565. This switch is normally closed 
when the data storage means is to be operative, 
but when it is not desired to store data, the SWitch 
564 is opened to disable the energizing circuits 
for the storage relays in the various banks. The 
machine then operates in the conventional man 
ner without slotting the bill sheet S, the selector 
including the sensing pins as 246, Fig. 42, con 
tinuing to function as explained in Hartley Pat 
ent No. 2,002,737. 

If, in the course of normal operation of the 
machine, a printing device D having a twenty 
fourth position tab is sensed, the Switch 505-24, 
Fig. 46, opens and withholds battery from the 
energizing Windings of the bank of storage relays 
which would otherwise receive the data derived 
from Such printing device, thereby preventing 
any of these storage relays from being energized 
and locked up. Then, when this bank of storage 
relayS is placed in controlling relation to the 
slotting punch solenoids 358, no data will be read 
out therefrom and the punch interponents 305 
will therefore remain in their inactive positions. 
The means for timing the operations of the 

various parts of the data storage apparatus has 
been represented in Fig. 46 as comprising cams 
526, 52 and 528 and their cooperating electrical 
contacts. In the actual construction of the ma 
chine, this function is performed by a sequence 
Switch generally designated 570, Figs. 1, 19, 47 
and 48. In the sequence switch 570, those parts 
which perform the same functions as do corre 
Sponding parts of the timing cam assembly dia 
grammatically shown in Fig. 46, bear identical 
reference characters. Thus, as shown in Figs. 
47 and 48, a shaft 529 is journaled at its ends in 
bearings 57 carried by upright arms 572 of a 
bracket 573 secured to the upper surface of the 
bed plate 284 of the slotting mechanism SL. A 
sprocket wheel 574 is fast on the shaft 529, and 
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a sprocket chain 575 is passed around this 
sprocket wheel and around a sprocket wheel 576 
on the shaft 389 which drives the cam shaft 39f 
of the slotting mechanism SI. Since the shaft 
389 is driven in timed relation with the shaft 
380, Fig. 3A, which in turn drives the shaft 24 
on which is mounted the cam 238, Fig. 42, that 
controls the printing device feeding means, the 
shaft 529 is rotated at a rate determined by the 
rate at which the printing devices D are advanced 
through the machine. The ratio of the sprocket 
wheels 574 and 576 being in this instance four 
to-one, the shaft 529 of the sequence switch 570 
advances through ninety degrees in the interval 

15 from One printing device feeding operation to 
the next, the direction of rotation of the shaft 
529 being counterclockwise as viewed in Fig. 48. 
The shaft 529 has a square cross-section for a 

portion of its length, as shown in Fig. 48, and 
there are five sequence cams 577, 578, 579, 580 
and 58, Fig. 47, mounted on the Square portion 
of the shaft 529 to be rotated thereWith. The 
front faces of these cams as viewed in Fig. 48, 
are shown in perspective in Fig. 49, and the oppo 
site faces of these cams are shown in perspective 
in Fig. 50. Each cam comprises a central disc 
582 of insulating material having a square open 
ing 583 to receive the shaft 529, and a pair of 
metal plates 584 and 585 mounted on opposite 
faces of the disc 582, as shown in Figs. 49 and 50. 
The metal plates 584 and 585 serve as electrical 
conducting surfaces and are electrically and me 
chanically connected together by rivets 590 
Which are passed through the plates and the 
intervening insulating material of the cam, bind 
ing the parts together as a unit. Spring contacts 
586 are mounted in Suitable insulating blocks 
587 supported by an arm 588 of the bracket 573, 
FigS. 47 and 48, in position to cooperate with the 
faces of the cams 577 to 58, inclusive. 
Considering particularly the cam 577, Fig. 49, 

it will be noted that there are two contacts 586 
COOperating with the conductive plate 584. One 
of these contacts 586 bears constantly on the 

45 plate 584 and is electrically connected to ground, 
thereby maintaining ground on both of the plates 
584 and 585 of the cam 577, Figs. 49 and 50. The 
other contact 586 bears on the plate 584 the 
greater portion of the time while the cam 577 is 

50 being rotated by the shaft 529 but intermittently 
enters a cut-out portion or recess 527A in the 
plate 584 to bear upon the insulating disc 582. 
The recess 527A corresponds to the contact 527A 
of the cam 527, Fig. 46, inasmuch as the contact 

65 586 which constantly engages the plate 584 is 
grounded and the other contact 588 is connected 
to the conductor as 533, Fig. 46, and at predeter 
mined intervals the electrical connection from 
conductor 533 to ground is broken when the recess 

60 527A moves under the aforesaid other contact 
586. Similarly, two spring contacts 586 cooper 
ate with the plate 585 on the cam 577, Fig. 50, 
and are circumferentially aligned with recesses 
527B and 527C, respectively, corresponding to 
the cam contacts 52TB and 52C, Fig. 46, so that 
the electrical connections from ground to these 
contacts 586, and hence to the conductors 54 f and 
545 (see Fig. 46), respectively, are intermittently 

70 broken and reestablished as these recesses move 
under their respective contacts. The relative 
angular spacing of the recesses 527A, 527B and 
527C in the plates 584 and 585 on the cam 577, 
Figs. 49 and 50, are such that during the rotation 

75 of the shaft 529, Figs. 47 and 48 (assuming an 
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initial position of the cam 527 as shown in Figs. 
49 and 50), the recess 527B is the first to open 
its contact, followed ninety degrees.later by the 
recess 527C opening its contact, and one hundred 
eighty degrees. Subsequent to the latter, by the 
recess 527A opening its contact, in the same 
sequence as the cam 527, Fig. 46, opens the con 
tacts 527B, 527C. and 52TA, it being assumed 
throughout the present description that the di 
rections of rotation of the cams 577 to 58, inclu 
'sive, are counterclockwise, as viewed in Fig. 49, 
and clockwise as viewed in Fig. 50. 
The plate 584 of the can '58 cooperates with 

a pair of contacts 586, one of which is grounded 
and bears constantly on the surface of the plate 
584, and the other of which is circumferentially 
aligned with a recess 527D in the plate 584 and 
is electrically connected to the conductor 548, 

35 

O 
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Fig. 46. This recess is so positioned with respect 
to the recesses as 527A in the plates as 584 of the 
cam 577 that it corresponds to the contact 527D, 
Fig. 46, of the cam 527, which is to say, that it 
breaks the electrical connection between the con 
tacts 586 bearing on the plate 584 of the cam578 
at a time ninety degrees after the recess 527C, 
Fig. 50, opens its contact. The plate 585 on the 
opposite face of the cam 578 is grounded by the 
contact 586, Fig. 49, through the medium of the 
rivets '59), and cooperates with two contacts 586 
which are aligned respectively with lugs 528A 
and 528B of the plate 585 and are electrically 
connected to conductors 559 and 556, Fig. 46, an 
electrical connection between the grounded plate 
585 and either of the two contacts 586 being 
established only when such contact is riding on 
a lug 528A or 528B. The times at which such 
electrical connections are established during the 
rotation of the cam shaft 529, Figs. 47 and 48, 
are such as to provide the same effect as in the 
case of the cam 528, Fig. 46, successively closing 
the contacts 528A and 528B. 
A pair of contacts 586, one of which is grounded, 

cooperates with the plate 584 of the cam 519, 
Fig. 49, which plate has a lug 528C that engages 
the other of the contacts 586 (connected to the 
conductor 560, Fig. 46) and establishes an elec 
trical connection between it and the grounded 
contact at a time in the rotation of the camshaft 
529 corresponding to the time when the cam.528, 
Fig. 46, would close its contact 528C. Likewise, 
the plate 585 on the opposite face of the 'cam 59 
cooperates with a pair of contacts 586, one of 
which is idle and the other of Which is connected 
to the conductor 562, Fig. 46, and this plate has 
a lug 528D which intermittently establishes elec 
trical connection between the grounded plate 585 
and the contact 586 connected to the conductor 
562 to produce the same effect as the can 528 
closing its contact. 528TD. 

Each of the plates 584 and 585 of the cams 
580 and 58f cooperates with a respective pair of 
contacts 585, and one contact of each pair coop 
erating with the plates 584 is connected by the 
common conductors 530 and 53 (as in the case 6: 
of the contacts associated with the cam 526, Fig. 
46) to one terminal of the switch 505- 24, Figs. 
46 and 49, controlled by the Bowden cable 496 
that is allocated to the twenty-fourth indexposi 
tion on the printing devices D. The plates 584 
and 585 of the cam 589, and 584 and 585 of the 
cam 58 f have lugs 526A, 526B, 526C and 526D, 
respectively, corresponding to the cam contacts 
having like reference characters in Fig. 46, these 
lugs operating to close circuit between the co 
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operating pairs of contacts 586 "to produce the 
same effect (that is, successively applying battery 
to the conductors 525, 538, 542, and 546, respec 
tively, Fig. 46) as would the cam 526 in succes 
'sively closing and 'opening its contacts as the 
-shaft 529 rotates. 

Thus it will be seen that the cams 577 to 58, 
inclusive, Figs. 49 and :50, of the sequence switch 
570, Figs. 47 and 48, perform the same functions 
as would the cams 526, 527 and 528, Fig. 46, in 
controlling the timing of the various parts of the 

As explained herein 
above, the arrangement of cams and contacts 
shown in Fig. 46 is merely diagrammatic, the 
- actual arrangement of the sequence switch pref 
serably being that shown in Figs. 47 to 50, inclu 
sive. These devices have the advantages of being 
of simple and inexpensive construction and easy 
to repair. Moreover, they are compact and can, 
therefore, be installed in a location on the ima 
schine, as shown in Fig. 19, where Space is limited. 

Operation of the machine 
Prior to initiation of operation of the machine, 

a roll of paper R, Fig. 2A, is mounted in the 
'stand 7) and a web W, Figs. 2A and 3B, is led 
from this roll and is threaded through the vari 
ous devices such as the web looping and with 
drawing, back printing, and severing neaas 

30 'mounted in the frame 7. A supply of printing 
devices D is stacked in the magazine .229, Figs. 
1A, 3A, 41 and 42, from which they are to be 
withdrawn and advanced serially through the 
machine. The ratio of the gears as 243, Fig. 3A, 
is adjusted in accordance with the type of print 
ing to be effected, for example, in case bill sheets 
as S, Fig. 52, are to be produced by the machine, 
the ratio must be such as to accommodate trip 
licate printing inasmuch as the identification 
data A and A' are to be impressed at three places 
upon a sheet as Sifrom each printing device D. 
this means that during two "out of every thrée 
trevolutions of the platen operating shaft 222, 
Fig. 42, the sleeve .234 is disconnected from the 

l, plunger 232 of the eccentric 23 f to thereby "dis 
able the printing device feeding means during 
such cycles and maintain each printing device D 
in printing position beneath the platen P, Figs. 
3 and 3A, while three impressions are made 
therefrom by the platen P. onto a sheet as S. 
As explained previously, the knob 268, Fig. 42, 
is adjusted to its "skip' position and a single pin 
346 is inserted in the selector bar .245 in the 
twenty-fourth position thereon to cause the Ina 
: chine to skip all printing devices D carrying tabs 
as T in their twenty-fourth positions, as shown 
in dotted outline in Fig. 4. 
The motors M2 and M3, Figs. 2 and 2A, which 

drive the perforating mechanism PM and slot 
ting mechanism. SL are set into operation for 
constantly driving the flywheels fo4 and 104a 
which constitute the driving members of the 
clutches 03 and fo3a, respectively. The motor 
7M, Fig. 2A, for the main section of the machine 
is now set into operation for driving the main 
drive shaft 80, Fig. 3B, and this drive shaft, 
through the medium of the bevel gears 220 and 
22 constantly drives the platen operating shaft 
222. The clutch 8 is normally in its operative 
condition and hence when drive shaft 80 com 
mences to rotate, it acts through the medium of 
the clutch 8 to drive the web feeding, back 
printing, severing and other devices mounted on 
the frame 7, and the sheet feeding and stopping 
means for the main section of the machine in 
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cluding the feed tape pulley shafts 36 and (36', 
the stop finger camshaft 623 and the feed roller 
634, Fig. 2A. 
Also included among the operative mechanisms 

driven by the shaft 80 through the medium of the 
clutch 8 are the sheet feeding and stopping and 
clutch control means for the perforating mech 
anism PM. Thus in Figs, 3B, 5, 8, 9 and 10, the 
pulley shaft 36 drives the feed rollers 22, 42 
and 205, and the shaft 60 drives the camshaft 
5f which controls the gripping rollers 56 and 
22, the sheet stop fingers f 65, and the clutch 
03 for the punch operating shaft fo2 of the per 

forating mechanism PM. Referring to Figs. 2A, 
3A, 19 and 27, the shaft 359, which is part of the 
sheet feeding means of the face printer FP, con 
tinually drives the feed rollers 377, 378 and 379 
of the slotting mechanism SL in the manner 
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explained hereinabove, and the shaft 380 which . 
is geared to the platen operating shaft 222 drives 
the can shafts 389 and 39 f of the slotting mech 
anism. SL to thereby control operation of the 
sheet detector 46 of the consecutive numbering 
means, the sequence switch 570, and to control 
the gripping roller 40 f, the sheet stop fingers 
420 and the clutch 03a, Fig. 23, for the punch 
operating shaft 287. 
In the following description of operation of the 

machine, reference will be made to “cycles' of the 
machine and by a cycle is meant the period nor 
mally required for the camshaft 623, Figs. 3A and 
3B, to make a complete revolution starting from 
its rest position. Because of the fact that the 
machine is in the present instance adapted for 
triplicate operation, the camshaft 623 makes only 
one revolution to thiree of the platen operating 
shaft 222; hence, a “cycle' is equivalent to three 
revolutions of the platen shaft 222. 
Inasmuch as several printing device feeding op 

erations are required at the initiation of each run 
to bring the first printing device D to printing po 
sition beneath the platen P, the first few cycles of 
the machine are at least partially idle, which is 
to say, the various mechanisms may function in 
the-normal manner but are merely effective to pro 
duce a series of incomplete or dummy bill sheets 
which do not bear any identification or classifica 
tion data such as are derived from the printing 
devices. However, such sheets may be back 
printed and face-printed with the form or re 
Occurring data. Likewise, those slotting punches 
which are manually controlled, namely, the book 
number punches and the punch which is adapted 
to make an indication at the positican designated 
'Reg.,' Fig. 52, to indicate that the bill is regular, 
are rendered operative. 

Furthermore, the consecutive numbering device 
is operated in response to the passage of these 
dummy sheets into the slotting mechanism SL and 
thereby causes these sheets to be slotted accord 
ing to consecutive numbers. It is desired, of 
course, that the first completely printed and 
slotted bill sheet S to be produced by the machine 
shall bear the lowest consecutive number in the predetermined series of numbers for that par 
ticular run, so that it becomes necessary to.com 
pensate in some manner for the preliminary ac 
tuations of the consecutive numbering device in 
response to the passage of the preceding dummy 
sheets through the machine. Such adjustment 
may be effected by setting of the number wheels 
of the consecutive numbering switches 44 -U, 
44-T and 44-H, Fig. 2, to such a numerical 
value prior to the start of operation of the ma 
chine, by means of the push button switches 488, 
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Figs. 2 and 39, that the wipers of the stepping 
Switches are advanced to the aforesaid lowest 
number in the desired series by the time the first 
completely printed bill sheet S has attained a 
position in the slotting mechanism SL at which it 
may be operated upon by the slotting punches. 
Alternatively, the operation of the machine may 
be interrupted after all the dummy sheets have 
passed through to enable the consecutive num 
bering Switches to be adjusted in accordance with 
the desired initial value. If such initial value is 
Zero, the Zero-setting switch 467, Figs. 2 and 40, 
may be conveniently utilized for zeroizing the step 
ping Switches in the manner explained herein 
above. 

Referring to Figs. 57 and 58, the operation of 
the machine throughout four consecutive cycles 
has been diagrammatically illustrated, commenc 
ing with the cycle in which the first printing de 
vice D in the run is sensed by the pins 499 of the 
electrical sensing means, Figs. 42 and 46. Each of 
these cycles has been subdivided into three parts 
corresponding to the three revolutions of the 
platen operating shaft 222, Figs. 3A, 3B and 42, 
inasmuch as the machine has been assumed here 
inabove to be adapted for triplicate printing. 
Thus in the first cycle, Fig. 58, the platen P is op 
erated three times, but such operation of the 
platen is idle in this cycle since there is no print 
ing device D positioned beneath the platen as yet. 
The sensing bridge 494, Figs. 43, 44 and 45, is de 
pressed concurrently with the down stroke of the 
platen P during the third impression-making op 
eration of the platen in the first cycle, and the 
pins 499 are caused to sense the tabs Ton the first 
printing device D which is then in position to be 
sensed thereby. Assuming that the control cams 
526, 52 and 528, Fig. 46, are at this time in the 
positions there shown, the classification data de 
rived by the pins 499 from the first printing de 
vice D are entered in the first bank of storage re 
lays 50. Concurrently with the sensing of the 
first printing device by the electrical sensing 
means, the mechanical sensing means includ 
ing the selector bar 245 and sensing pin 246 
is operated but such operation is idle inas 
much as there is no printing device D disposed 
at that time in position to be sensed by the pin 
246. Following such sensing of the first printing 
device D by the pins 499, and while the platen P 
is being restored to its upper position following 
the third impression-making operation thereof, 
the printing device feeding means is actuated to 
advance the first printing device D to the second 
sensing station beneath the selector bar 245, Fig. 
42, and the second printing device D to the first 
sensing station beneath the bridge 494. 
The sheet feeding means Operates to feed a 

dummy sheet into printing position beneath the 
platen P while the platen is being restored toward 
the end of the first cycle, but this is, in effect, an 
idle operation since the first printing device D 
is at the second sensing station during the second 
cycle and there will be no printing device beneath 
the platen P to operate upon this sheet. The face 
printer FP is likewise Operated to print the re 
occurring data. On the face of the preceding 
dummy sheet during the first cycle and the slot 
ting punch heads 292 and 293, Figs. 19 and 20, are 
operated to form slots representative of a book 
number, a consecutive number and a regular bill 
designation in another of such dummy sheets. 

In the Second cycle, Fig. 57, the platen P is again 
idly operated three times in succession. Concur 
rently with the third down stroke of the platen, 
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the electrical sensing means operates to enter the 
classification data derived from the second print 
ing device D in the second bank of storage relays 
5, Fig. 46. The mechanical sensing means like 
wise operates to detect the presence Or absence 
of a tab in the "skip' or twenty-fourth index 
position of the first printing device D. In the 
present description of the operation it will be 
generally assumed that the printing devices are 
all active, that is, they do not bear tabs in their 
twenty-fourth index positions, and hence the 
mechanical Selector is not conditioned to cause a 
skipping operation of the machine, Such a skip 
operation will be described in detail hereinafter. 

After the operations of sensing the first, and 
second printing devices D have been performed, 
the printing device feeding means operates to 
advance the first printing device D into printing 
position beneath the platen P, the second printing 
device D into the second sensing station, and the 
third printing device D into the first Sensing sta 
tion. The sheet feeding means concurrently op 
erates to feed a back-printed and perforated sheet 
S, Fig. 3B, from the perforating mechanism PM 
into printing position beneath the platen P. Fig. 
3A, the sheet being timed in its advance by the 
stop finger 828 which momentarily arrests the 
sheet to enable the preceding sheet to be advanced 
away from the platen P. The face printer FP 
Operates to print a form on the face of the dunny 
sheet that has been advanced away from the 
platen, and the slotting punches are operated to 
slot a book number, consecutive number and reg 
ular bill designation in the preceding dummy 
sheet which is then positioned in the slotting 
mechanism SL. 
In the third cycle, Fig. 58, the first effective 

operations of the platen P take place. When the 
platen descends the first time in this cycle it 
nakes an impression of identification data, A and 
A, Fig. 52, on the face of the bill sheet S disposed 
therebelow, these impressions being located on 
the body 85 of the sheet. As the platen is raised 
following this printing operation the stop finger 
63 is raised and the sheet feeding means ad 
vances the leading edge of the sheet S into en 
gagement with the stop finger 632. The platen 
then descends a Second time and makes an in 
pression of the data, A' on the portion 86a of the 
stub 86 of sheet S, that part of the platen which 
normally effects printing of the data. A being 
rendered ineffective in this operation as explained 
hereinabove. The platen P returns to its upper 
position and the sheet S is freed from the stop 
finger 632 and advances into engagement with the 
stop finger 633. The platen P descends a third 
tine to make an impression of the data. A on the 
portion 86b of the stub 86, that part of the platen 
which normally effects printing of the data A' 
being ineffective in this instance. 
Concurrently with this third down stroke of the 

plater P the electrical and mechanical sensing 
neans are operated and the classification data 
derived from the third printing device D are en 
tered in the third bank of storage relays 52, Fig. 
46. Thereafter the printing devices are advanced, 
the first printing device being discharged into 
suitable collecting means, the second printing de 
vice advancing into printing position beneath the 
platen P, the third printing device advancing into 
the second sensing station, and the fourth print 
ing device being advanced into the first sensing 
station. The stop finger 633, Fig. 3A, is elevated 
and the first bill sheet S bearing the identifica 
tion data A and A', Fig. 52, is advanced toward 
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the face printer FP. The stop finger 63 momen 
tarily arrests the sheet S to time its entrance into 
the face printer, and the sheet is then passed 
through the face printer FP which operates to 
print the form F, Fig. 52, on the face of the sheet. 
The slotting punches likewise operate in this por 
tion of the third cycle, but idly, that is to say, they 
are effective only to slot a book number, consecu 
tive number and regular bill designation in the 
last of the dummy sheets. After this dummy 
sheet is ejected, the sheet feeding means of the 
slotting mechanism. SL advances the first bill 
sheet S into position to be Subsequently operated 
upon by the slotting punches, Fig. 3. As indi 
cated in Fig. 58, this latter sheet feeding opera 
tion may extend slightly into the fourth cycle; 
however, if desired the operation of the parts can 
be so timed that this sheet arrives at the slotting 
station by the end of the third cycle. 

In the fourth cycle, Fig. 58, the second regular 
bill sheet S receives impressions of the identifi 
cation data, A and A', Fig. 52, from the Second 
printing device D in a manner explained herein 
above with reference to the preceding bill sheet 
in the third cycle. During the last impression 
making operation in the fourth cycle the electrical 
Sensing means Senses the classification data rep 
resented by the tabs T on the fourth printing de 
vice D and enters such data in the fourth bank of 
storage relays 53, Fig. 46, and thereafter the 
printing device feeding means discharges the sec 
ond printing device D and advances the third 
printing device into printing position, the fourth 
printing device into the Second sensing station, 

5 and the fifth printing device into the first Sens 
ing station. The Second bill sheet S is advanced 
to the face printer FP to have the form F im 
printed on its face. 
The first completely printed bill sheet S is at 

this time in the slotting station as previously 
explained and shortly after the fourth bank of 
storage relays has been set up, the slotting punch 
Solenoids 358, Figs. 2 and 36, which control the 
notching of classification data in the first twenty 
three index positions from the right, Fig. 52, along 
the top of the bill sheet S, are placed under the 
control of the first bank of storage relays 50 and 
are selectively operated to adjust their punch 
interponents 305 in accordance with the classifi 
cation data represented by the operative condi 
tions of these storage relays. The punch sole 
noids 358 need only be energized momentarily, 
since the interponents 305 are capable of retain 
ing their settings, and thereupon the punch heads 
292 and 293, Figs. 19 and 20, are depressed to 
cause the particularizing and classification data 
comprising the consecutive number, the book 
number and the data, represented along the top 
of the bill sheet S, Fig. 52, to be slotted in this 
sheet. The interponents 305 for the slotting 
punches 30 which effect the slotting of the con 
secutive number and the classification data de 
rived from the printing devices, are restored to 
their inactive positions when the slotting opera 
tion has been performed, as has been described. 
The slotting punch heads 292 and 293 are then 
restored and the first complete bill sheet S is 
shortly thereafter ejected to the collector K, 
Fig. 2. 
Toward the close of the fourth cycle, when the 

classification data stored in the first bank of 
storage relays 50 has been read out to the punch 
Solenoids, these relays are cleared preparatory to 
receiving an entry of the classification data rep 
resented on the fifth printing device D which is 
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advanced to the first sensing station. The sec 
ond bill sheet S, after passing through the face 
printer FP, advances to the slotting mechanism 
SL, arriving at the slotting station subsequent to 
the discharge of the first bill sheet S therefrom. 
The subsequent machine operation is substan 

tially a repetition of that described hereinabove 
for the fourth cycle, which is to say, that for every 
cycle of the can shaft 623, Figs. 3A and 3B (or for 
each printing device feeding operation in the 
event there are no skips, there will be a com 
pletely printed, perforated and slotted bill sheet 
as S, Figs. 51 and 52, ejected from the machine. 
The various banks of storage relays 50, 5 , 52 
and 53, Fig. 46, inclusive, are rendered effective 
in rotation for storing classification data derived 
from the successive printing devices D, and at the 
appropriate time in the operation of the machine, 
when the sheet S which bears the identification 
data A and A' that have been impressed thereon 
from a particular printing device D has been ad 
vanced into the slotting mechanism SL, the punch 
Solenoids 358 are placed under control of the bank 
of storage relays in which the classification data, 
derived from such printing device D has been 
Stored. The machine is So constructed and ar 
ranged that a minimum of time is required to 
produce a complete bill sheet S, Figs. 51 and 52, 
from the point of beginning in the web feeding, 
back printing and severing unit mounted in the 
frame Tf, Figs. 2A and 3B, thence through the 
perforating mechanism PM, the printing station 
beneath the platen P, the face printing unit FP, 
the slotting mechanism SL, and finally to the 
Sheet collector K. - 
Thus far it has been assumed that a skipping 

operation of the machine is not necessary. How 
ever, in the event a printing device D bearing a 
tab in its twenty-fourth index position is ad 
vanced to the first sensing position near the bridge 
494, Figs. 41, 42 and 44, the corresponding sens 
ing pin 499 upon engaging such tab actuates its 
Bowden cable 496 and opens the special switch 
505-24, Fig. 46. Thereupon battery is removed 
from the conductors 53 and 530 to remove bat 
tery from the contacts as 526A of the cam 526. 
Under these circumstances the closure of any of 
the other switches 505- to 505-23, inclusive, 
in response to the presence of tabs at correspond 
ing index positions on the printing device D is 
without effect since battery is withheld from the 
transfer relays as 5f 8 and the energizing windings 
of the storage relays as 50, assuming that these 
relays would otherwise have been rendered oper 
able. Hence no data are stored in this bank of 
storage relays since none of the relays can be 
come energized in response to the closure of a cor 
responding switch 505. 
When the printing device D bearing the 

twenty-fourth position tab moves into the sensing 
station near the selector bar 245, Fig. 42, and is 
sensed by the pin 246 in the twenty-fourth index 
position thereon, the link 255 is pulled downward 
ly and actuates the lever 256 to cam the dog 
259 out of the notch 258 in the lip 257. On the 
next upward stroke of the eccentric plunger 232, 
Fig. 43, the rocker 264 is swung clockwise, as 
viewed in Fig. 42, and inasmuch as the lever 28 
has been elevated by the upward movement of the 
dog 259 attached thereto, the lug 263 on the 
rocker 264 seats in the notch 262 in the ever 
26, so that the rocker 264 is held locked in its 
extreme clockwise position, as viewed in Fig. 42. 
This has no effect upon the pawl 225 during the 
current impression-making operation of the 
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platen P, Figs. 2A and 3A. However, toward the 
end of the cycle, When the platen is being re 
stored and the printing device D is advancing 
toward the platen P, the disc 22 is rotated 
into a position in which the tail of the pawl 225 
is engaged by the rocker 264 and this results 
in Swinging the pawl 225 out of engagement with 
the lug on the sleeve 223, thereby uncoupling the 
sleeve 223 from the shaft 222 and disabling the 
platen P. Moreover, when the rocker 264 is 
locked by the lever 26, the bar 269, Figs. 42, 3A 
and 3B, so positions the rocker 270 that the 
clutch 8 is released to thereby uncouple the 
drive shaft 80 from the driving means for the 
web feeding, back printing and severing devices. 
This also has the effect of suspending operation 
of the sheet feeding and positioning means in 
the main section of the machine, as explained 
in the aforesaid Hartley Patent No. 2,002,737, 
thereby retaining the sheet S then positioned 
beneath the platen P, as shown in Figs. 3A and 
3B, at such printing position until the platen P 
is again rendered operative to make the required 
number of impressions of identification data. A 
and A', Fig. 52, from a subsequent active print 
ing device D onto the face of the sheet. The 
camshaft 5, Fig. 3B, of the perforating mech 
anism PM remains stationary while the Web 
feeding and severing devices are inactive, and 
hence no operation of the perforating mecha 
nism is brought about during this interval. 
The operation of the face printing unit FP, 

Fig. 3A, and the slotting mechanism SL, Figs. 
2 and 3, however, are not affected by the dis 
abling of the platen P and the other devices 
mentioned above, so that the slotting punches 
operate at the usual time upon the sheet S which 
is then in position to be slotted in the mechanism 
SL, and this sheet is then ejected to the collector 
K. The feed rollers 3TT, 378 and 379, Fig. 27, 
of the slotting mechanism SL are driven by the 
sheet feeding means for the face printer FP, 
which operates constantly, and hence these feed 
rollers continue to rotate notwithstanding that 
the sheet feeding means in the main Section of 
the machine is disabled when a printing device 
D bearing a twenty-fourth position tab is in 
printing position beneath the platen P. The cam 
shaft 39, Figs. 3 and 3A, that controls the oper 
ation of the sheet stop fingers 420, Figs. 19, 27 
and 28, the clutch 03a of the slotting mech 
anism. SL, and the gripping roller 40, likewise 
continues to function inasmuch as it is driven 
by the platen operating shaft 222. Hence when 
the aforesaid sheet S has been slotted, the stop 
fingers 420 are elevated and the gripping roller 
40 descends as usual to enable the feed 1'oller 
378 to advance the sheet into the bite between 
the rollers 379 and 402 which thereupon feed 
it to the ejector 43 f. The stop fingers 420 are 
then lowered to arrest the next Succeeding sheet 
S which has by this time passed through the face 
printer FP and has been advanced into the slot 
ting mechanism SL, this sheet having been pre 
viously fed to the face printer by the constantly 
driven feed rollers 634 and 636, Figs. 2A and 3A. 
The printing device feeding means and the two 

sensing devices continue to operate irrespective 
of whether or not the platen P is coupled to the 
operating shaft 222, and during the last third 
of the cycle in which the platen P is inoperative. 
the selector bar 245 is lowered. If the printing 
device D which is disposed in sensing relation 
therewith does not bear a tab T in the twenty 
fourth index position, the rocker 264, Fig. 42, is 
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released to enable the sleeve 223 to be again 
coupled to the shaft. 222 by the pawl 225 during 
the succeeding cycles and until another printing 
device D bearing a twenty-fourth position tab 
is sensed by the selector. 245. Thus the printing 
device D which brought about the skipping oper 
ation is advanced through printing position be 
neath the platen P without producing any im 
pression upon the sheet S in such printing posi 
tion and the next succeeding printing device ID 
is brought beneath the platen P. As the platen 
P operates to make impressions from this new 
printing device upon the sheet S positioned there 
below, the sheet S in the slotting mechanism SI. 
is slotted and ejected. 

Since there is a hiatus in the feeding of sheets 
into the slotting mechanism. SL, caused by the 
aforesaid interruption of the sheet feed in the 
main section of the machine, the sheet detector 
406, Figs. 21 and 27, fails to detect the presence 
of a sheet at a time when a new sheet should 
be advancing into the slotting mechanism SL, 
and therefore does not send an impulse to the 
units stepping switch 44-U of the consecutive 
numbering device, Figs. 2 and 35 to 40, inclusive, 
So that the consecutive number is maintained at 
the proper value. The slotting mechanism SL 
goes through its cycle of operation even though 
no sheet is positioned therein, but in this instance 
the slotting punches 30 which are controlled by 
the storage relays as 50 are all inactive since, 
it will be recalled, no data were stored in these 
relays when the printing device D which had the 
twenty-fourth position tab was being sensed by 
the pins 499. 
As soon as the sheet S has received the tripli 

Cate impressions of the data A and A, Fig. 52, 
from the new printing device D, it continues to 
advance along the sheet guideway SG, Fig. 3A, 
toward the face printing unit FP, and from this 
point on the operation is the same as has been 
described herein above. The face printer FP has 
its own safety device to prevent the formation 
of offset impressions on the impression roll there 
of when for any reason, such as in the event of 
a skipping operation, the sheet feeding means 
fails to feed sheets at the usual intervals to this 
printer. The sequence switch 570, Figs. 19, 47 
and 48, is constantly driven and continues to 
place the slotting punches in controlled relation 
to the proper bank of storage relays as each bill 
sheet S is advanced into the slotting mechanism 
SL, and if the sheet feed is again interrupted 
during a subsequent skip operation, a bank of 
storage relays will be left vacant for each such 
skip operation so that there is no likelihood of 
the wrong bank of relays being placed in punch 
controlling relation at any time. 

Summary 

. It is believed to be apparent from the foregoing 
description that I have provided a novel and 
advantageous machine for preparing business in 
struments of the character illustrated in FigS. 
51 and 52, such an instrument commonly bearing 
printed impressions of identification data, as an 
address A and analogous data A', and reoccur 
ring data or forms which may be printed on both 
faces of the instrument, and being also provided 
with representations of classification data, such 
as a book number, rate Schedule number and like 
data, related to the aforesaid identification data, 
as well as particularizing data which usually con 
sists of a number which indicates the position of 
the instrument in a series. These instruments 
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may be conveniently used in the preparation of 
public utility bills or the like in the manner dis 
closed in the aforesaid copending application of 
Harold M. Whittlesey, and more specifically, the 
instruments, produced by the present machine 
may be provided with additional representations 
of variable data such as kilowatt-hours con 
Sumed and the like, as disclosed in said Whittlesey 
application. The present invention, moreover, is 
equally well adapted to the production of com 
plete instruments which may be utilized in sort 
ing Systems as shown, for example, in Perkins 
Patent No. 1544,172. 
The various units of the machine which op 

erate on the instruments are so arranged in re 
lation to each other that a minimum of time is 
required for the passage of each instrument 
through the machine. Thus, as soon as a back 
printed sheet S, Fig. 3B, is severed from the 
web W by the knife 4, it is advanced into the 
perforating mechanism PM, Figs. A, 4 and 5, 
Where it is provided with the marginal perfo 
rations 84 and corner bevel 87, Fig. 51. The sheet 
is then discharged from the mechanism PM and 
is conveyed to a printing position beneath the 
platen P, Figs. 2A and 3A, where it receives the 
impressions of identification data as A and A', 
Fig. 52, from a printing and control device as D, 
Fig. 41, then in printing position. The sheet stop 
ping and printing control means are so arranged 
that the desired number of impressions, in the 
present case three, are effected from each active 
device D and are properly Spaced on the sheet, 
and a receding platen structure may be employed 
in the manner described herein to suppress the 
printing of a part of the identification in certain 
of these printing operations if desired. Upon re 
ceiving the requisite impressions of identification 
data, the sheet S is fed to the face printing 
couple FP, Fig. 3A, which rapidly prints the form 
F, Fig. 52, on the face of the sheet and delivers 
the sheet to the feeding means of the slotting 
mechanism SL, Figs. 2 and 3. The sheet is there 
upon advanced past the detector comprising the 
rocker 406, roller 409 and switch 46, Figs. 21 and 
27, and into the slotting mechanism. SL to be 
operated upon by the slotting punches 30, Figs. 
24, 25, 26 and 28. As the sheet momentarily co 
operates with the detecting roller 409, the switch 
46 closes and sends an impulse to the stepping. 
magnet 444-U, Figs. 35, 38 and 39, in the units 
order of the counting device, to thereby adjust 
the setting of this device to the proper consecu 
tive number. 
The slotting punches 30 are selectively op 

erated, in accordance with the data, to be record 
ed, to form slots registering with selected index 
positions defined by the perforations 84, Figs. 51 
and 52, in each sheet S, these slots consisting of 
trapezoidal Openings which extend to the margin 
of the sheet and obliterate the perforations 84 at 
such index positions. Thus, the interponents 305 
of certain slotting punches 30, Fig. 25, are se 
lectively adjusted under control of the counting 
device for slotting a representation of the par 
ticularizing data or consecutive number, Fig. 52, 
in each sheet S. Other interponents 305, Figs. 
26 and 30, are manually adjusted to effect re 
cording of classification data comprising the 
book number and "regular bill' designation. Still 
other interponents 305, Fig. 28, are adjusted in 
directly under control of the control indicia such 
as tabs T, Fig. 41, on the printing and control devices 
D, for recording the remaining classification data. 
In order that the Operation of the machine will 
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not be unduly slow because of this transfer of 
classification data from the devices ID to the 
sheets S, storage means have been provided to 
enable the data represented by the indicia as tabs 
T to be sensed and stored and then read out 
when needed so that the device D need not be re 
tained in a sensing position. While the interpo - 
nents of the slotting punches are being set up. 
The storage means in the present instance 

comprises banks of storage relays which are set 
up in rotation as the printing and control de 
vices D are sensed. As a sheet bearing identifi 
cation data imprinted upon it by a particular de 
vice D attains slotting position in the mechanism 
SL, the bank of relays in which the classification 
data derived from the particular device D are 
stored is rendered effective to set up the appro 
priate punch interponents for slotting that sheet 
in accordance with such stored data. In the 
event a printing and control device D is to be 
"skipped,' that is, not utilized in a printing op 
eration, a bank of storage relays is left vacant. 
In this Way the timed sequence in Which the 
banks of relays are rendered effective for both 
storing and reading out data is maintained de- : 
spite the momentary interruption in the feeding 
of completely printed bill sheets to the slotting 
mechanism SI. The sheet feeding means is so 
arranged that whenever a skip operation occurs, 
those sheets which have already been printed at 
the platen P will continue their advancing 
movements, while all sheets not so printed are 
arrested until an active printing and control de 
vice D is brought beneath the platen P. The 
consecutive numbering means operates solely in 
dependence upon the detecting of sheets, and 
hence when the sheet feed is interrupted the 
Count is maintained constant until a sheet is 
again detected upon resumption of sheet feeding. 
An outstanding advantage of my invention is 

the compactness of the various parts of the ap 
paratus. For example, the counting means of 
the consecutive numbering device, Figs. 2, and 
35 to 38, inclusive, and the sequence control 
switch 570, Figs. 1, 47 and 48, are of relatively 
simple construction and require very little Space. 
The storage relays 50, 5 , 52 and 53 are very 
conveniently mounted on the frame of the slot 
ting mechanism SL, as indicated in Fig. 3. The 
slotting mechanism itself is very compactly ar 
ranged and yet all the parts thereof are readily 
accessible for servicing. The stand 27, Fig. 2, 
which supports the entire slotting mechanism is 
adapted to be added to or removed from the 
basic machine as an attachment thereto. The 
perforating mechanism PM, Figs. 1A and 2A, 
may be readily incorporated in existing machines 
of the character disclosed in the aforesaid Hart 
ley patents, and is quite rapid in its action So 
that it may be operated together with the con 
ventional web feeding, back-printing and sever 
ing unit. The sensing means utilizing Bowden 
cables 496, Figs. 1A, 3A and 46, affords a highly 
flexible medium for transferring data from the 
printing and control devices to the storage means. 
The devices which operate this sensing means 
are embodied in the conventional selector mech 
anism including the rocker 247, Fig. 42, so that 
little extra space for the additional Sensing means 
is required. 

... The novel clutch construction illustrated in 
Figs. 15 to 18, inclusive, is well adapted to the 
type of work which it is called upon to perform. 
In addition to the spring tension acting upon 
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the friction shoes of the clutch, a positive wedge 
ing action is set up between the shoes and the 
driven parts as the clutch is operated, and this 
forces the shoes into firm contact with the drive 
ing member so that no slippage can occur, thus 
insuring that there will be no lost motion be 
tween the driving and driven parts, once the 
clutch has been engaged, until the driven parts 
have been restored to their normal rest positions. 
The clutch is therefore reliable in operation and 
Substantially eliminates the likelihood that the 
perforating mechanism PM or slotting mecha 
nism SL, as the case may be, will operate Out of 
their proper timed relations with respect to other 
portions of the machine. 
From the foregoing description it will be evi 

dent that the machine of the present invention 
enables large groups of public utility bills and 
like business instruments to be prepared with 
greater facility and accuracy than has heretofore 
been possible, for through the use of this ma 
chine the basic instruments required for use in 
various sorting methods of accounting or billing 
are prepared rapidly, economically and accu 
rately. The preparation of instruments with the 
present machine utilizes printing and control de 
Vices, as D, which are relatively permanent in 
character, and easy to handle and store, and 
Which when Once prepared and verified, require 
no further checking or verification in their nor 
mal useful life. 
By the use of the machine of the present in 

vention, a series of business instruments is pro 
vided with particularizing data whereby in sub 
sequent operations on a series of instruments, the 
loss of one or more of the instruments may be 
readily detected. The preparation of business in 
struments with the present machine enables 
physical representations of various types of classi 
fication data to be incorporated in the instru 
ments, and this desirable end is attained in the 
present machine through the use of printing and 
control devices, as D, which have a wide range of 
usefulness in accounting, Sales and promotional 
activities of the user apart from their usefulness 
with the present machine. 
While I have illustrated in the drawings and 

have herein described in detail the preferred em 
bodiment of my invention, it is to be understood 
that I do not thereby intend to limit the inven 
tion to the specific form disclosed, but aim to 
cover all modifications and alternative construc 
tions falling within the spirit and scope of the 
invention as expressed in the appended claims. 

I claim: 
1. In a printing machine, means for feeding a 

Series of unitary printing and control devices each 
bearing printing means and control means rep 
resenting classification data into sensing and 
printing positions in the machine, means at said 
Sensing position for sensing the control means 
on Said devices, settable storage means, means 
under control of said sensing means for setting 
said storage means in dependence upon the classi 
fication data represented by said control means, 
means for feeding a series of sheets through said 
printing position and through another recording 
station in the machine, means at said printing 
position for making impressions on said sheets 
from the printing means of said devices, and 
means at Said recording station comprising a plu 
rality of recording members respectively allocated 
to different index positions on said sheets and op 
erable selectively under control of said storage 
means for recording on said sheets the classific 
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tion data represented by the control means on 
said printing and control devices. 

2. In a printing machine, means for feeding a 
series of unitary printing and control devices each 
bearing printing means and Control means rep 
resenting classification data into sensing and 
printing positions in the machine, means at Said 
sensing position for sensing the control means 
on said devices, settable Storage means, means 
under control of said sensing means for Setting 
said storage means in dependence upon the classi 
fication data represented by said control means, 
means for feeding a series of sheets through said 
printing position and through another recording 
station in the machine, means at Said printing 
position for making impressions on said. Sheets 
from the printing means of said devices, means 
at said recording station comprising a plurality 
of recording members respectively allocated to 
different index positions on said sheets and Op 
erable selectively under control of said storage 
means for recording on said sheets the classifica 
tion data represented by the control means on 
said printing and control devices, and timing 
means governing said storage means to enable 
the classification data represented by the control 
means of each printing and control device to be 
recorded on the same sheet as that on which an 
impression is made from the printing means of 
such printing and control device. 

3. In a printing machine, means providing sens 
ing and printing positions in the machine, means 
for feeding sheets in succession to printing po 
sition, means for feeding a series of unitary print 
ing and control devices each bearing printing 
means and control means representing classifica 
tion data, into sensing and printing positions in 
the machine, means at said sensing position for 
sensing the control means on said devices, im 
pression means at said printing position for pro 
ducing impressions from Said devices onto Sheets 
located at printing position, groups of Settable 
storage devices, means under control of said Sens 
ing means and operable to set a selected group of 
said storage devices in dependence upon the clas 
sification data, represented by certain control 
means on each printing and control device as it is 
sensed, tinning means operating to determine the 
selection of said groups of storage devices in re 
lation to the sensed printing and Control devices 
in accordance with a predetermined rotation, and 
means responsive to the presence of Certain other 
control means on the sensed printing and Con 
trol devices to prevent said setting means from 
entering classification data, derived from Such 
printing and control devices in the corresponding 
groups of storage devices. 

4. In a printing machine, means affording 
printing and recording positions in the machine, 
means for feeding sheets one by one to Said print 
ing and recording positions, means for feeding a 
series of unitary printing and control devices 
each bearing printing means and control means 
representing classification data into Sensing and 
printing positions in the machine, Sensing means 
for reading the classification data represented by 
the control means on said devices, settable storage 
means under control of said Sensing means for re 
taining the readings of such classification data, 
means at said printing position for making in 
pressions from the printing means of said de 
vices on sheets fed Successively through the ma 
chine, means at Said recording position compris 
ing a plurality of recording members respective 
ly allocated to different index positions on said 
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sheets and operable selectively under control of 
Said storage means for recording on Said sheets 
the classification data represented by the con 
trol means on the sensed devices, and governing 
means maintaining a timed interrelation in the 
Operations of Said impression-making and record 
ing means and rendering said storage means and 
recording . means effective to transfer to said 
sheets the classification data derived from the 
respective devices from which impressions have 
been made on Such sheets. 

5. In a printing machine having printing, sens 
ing and recording positions and wherein unitary 
printing and control devices each bearing print 
ing means and control means representing classi 
fication data are advanced in a series into sensing 
and printing positions in the machine, means for 
advancing printing and control devices one by 
One to sensing and printing positions, sheet feed 
ing means operable to feeding sheets one by one 
to printing position, means at said sensing posi 
tion for Sensing the control means on said devices, 
groups of Settable storage devices, means under 
control of Said Sensing means and operable to set 
a selected group of said storage devices in depend 
ence upon the classification data represented by 
certain of Said control means on each printing and 
control device as it is sensed, timing means Op 
erating to determine the selection of said groups 
of Storage devices in relation to the sensed print 
ing and control devices in accordance with a pre 
determined reoccurring rotation and succession, 
impression means at said printing position for 
producing impressions from the printing means 
of said printing and control devices onto sheets 
located at printing positions and other recording 
means located at said recording position and 
Comprising a plurality of recording members re 
spectively allocated to different index positions 
0n said Sneets and operable selectively under con 
trol of said Storage devices, said timing means also 
Operating to place said recording means in con 
trolled relation to said groups of Storage devices 
in accordance with said predetermined reoccur 
ring rotation and succession. 

6. A machine as claimed in claim 5, in which 
Said timing means additionally operates to clear 
each group of storage devices of its previous set 
ting after Such group has been placed in Control 
ing relation with respect to said Operating means. 

7. In a printing machine which utilizes Se 
9tentially fed printing and control devices bear 
ing printing means for making impressions of 
identification data on sheets advanced Serially 
through the machine, said devices also bearing 
control means representative of classification 
data, means affording printing and recording 
positions in the machine, means for feeding sheets 
one by one to said printing and recording posi 
tions, means for advancing printing devices to 
printing position, impression means at said print 
ing position for producing impressions from such 
printing devices onto sheets located at printing 
position, and means at said recording position for 
recording such classification data on said sheets 
at said recording position in the machine, com 
prising normally ineffective recording members 
respectively allocated to predetermined index 
positions on Said sheets, means for sensing the 
control means on successive printing and con 
trol devices, settable data storage means con 
trolled by said sensing means and operating to 
retain a setting according to the classification 
data, derived from each device for at least a pre 
determined time after such device has been sensed, 
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selecting means under control of said storage 
means for conditioning selected of said recording 
members to record classification data in each of 
Said sheets, and governing means for effecting 
the transfer of data from said storage means to 
Said recording means in such timed. sequence 
that each sheet produced by the machine bears 
a record of classification and identification data 
derived from the same printing and control de 
Vice. 

8. In a printing machine, means affording sens 
ing, printing and recording positions in the ma 
chine, means for feeding sheets one by one to 
said printing and recording positions, means for 
feeding a Series of printing and Control devices 
through sensing and printing positions in the 
machine, said devices being provided with print 
ing means for making impressions of identifica 
tion data, directly therefrom and having a plu 
rality of index positions at Which indicia may be 
Selectively located to represent classification data. 
respectively related to such identification data, 
impression means at said printing position for 
producing impressions from said printing devices 
onto sheets located at printing position, Sensing 
means Comprising a plurality of analyzing mem 
bers respectively allocated to the various index 
positions on the printing and control devices and 
operable to sense the presence or absence of in 
dicia at the corresponding positions on each de 
vice as it attains sensing position, a plurality of 
switches respectively controlled by said analyz 
ing members and operable in response to the 
sensing of printing and control devices, Settable 
data storage means comprising a plurality of 
banks of storage relays, each bank including as 
many relays as there are analyzing members, en 
ergizing circuits leading from said switches in 
parallel to the corresponding storage relays in the 
several banks thereof, transfer relays respective 
ly associated with the banks of storage relays and 
each effective when operated to condition the 
energizing circuits for its bank to enable the stor 
age relays thereof to be selectively operated un 
der control of said switches, holding circuits for 
said banks of storage relays and normally effec 
tive to enable each bank to retain its setting, a 
plurality of electrically operated recording mem 
bers located at said recording position and each 
allocated to a corresponding index position on 
said sheets, operating circuits leading from the 
last-named members in parallel to contacts of 
corresponding storage relays in the several banks 
thereof, shift relays respectively associated with 
the banks of storage relays and each effective 
when operated to condition the operating circuits 
for its bank to enable said electrically operated 
members to be selectively controlled in response to 
the settings of the storage relays of such bank, 
and timing means governing said transfer relayS, 
said holding circuits and said shift relays where 
by classification data derived from said print 
ing and control devices by said sensing means 
are stored in Said banks of storage relays and 
then transmitted to said electrically operated 
members, and said banks of storage relays are 
cleared, in accordance with a predetermined se 
quence. 

9. In a printing machine having printing and 
recording positions and which utilizes sequen 
tially fed printing and control devices bearing 
printing means for making impressions of identi 
fication data on sheets advanced serially through 
the machine, said devices also bearing control 
means representative of classification data related 
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to Such identification data, impression means at 
said printing position for producing impressions 
from said devices onto sheets located at printing 
position, sheet feeding means operable to feed 
sheets to said printing and recording positions, 
recording means at said recording position Con 
prising recording members respectively allocated 
to predetermined index positions on said sheets, 
means selectively governing some of Said record 
ing members in accordance With the Control means 
on said devices, means operable to determine the 
position of each sheet in a Series of sheets passed 
through the machine, and means controlled by 
said last mentioned means and governing other 
of said recording members in accordance with the 
position of each sheet in a Series of sheets passed 
through the machine. 

10. In a machine for producing a series of busi 
ness instruments under the control of and in 
accordance with a series of unitary printing and 
control devices each having printing means and 
related control means representing related classi 
fication data, means for feeding such a series of 
devices through the machine, means for feeding 
a series of sheets through the machine, a first 
sensing means including a plurality of Sensing 
members for sensing the control means of said 
devices as they are passed through the machine, 
impression means operable upon said devices to 
produce printing impressions from the printing 
means thereof onto such sheets, a second Sens 
ing means operable to sense only a portion of said 
control means on each device and Operative in 
response to such sensed control means to gov 
ern the operation of said impression means, slot 
ting means including slotting members allocated 
respectively to predetermined areas of said sheets 
and operable selectively under the control of Said 
first sensing means to form slots in Said sheets 
corresponding to the sensed control means, a 
portion of said first sensing means being opera 
ble to sense said portion of the control means and 
being operable in response to predetermined 
sensed control means to prevent a slotting Opera 
tion of said slotting means, and means So co 
ordinating the operation of said impression 
means, said sheet feeding means and said slot 
ting means that the printing impression and the 
slotted representations formed on each Such sheet 
are derived from a single one of said devices. 

11. In a machine for producing a series of busi 
ness instruments under the control of and in ac 
cordance with a series of unitary printing and 
control devices each having printing means and 
related control means representing related classi 
fication data, means for feeding such a Series of 
devices through the machine, means for feeding 
a series of sheets through the machine, recording 
means for recording classification data on Such 
sheets one sensing means operable to Sense cer 
tain control means of such devices and having 
an operative connection with Said recording 
means to record classification data on a sheet in 
conformity with the sensed control means, pri 
mary sensing means operable to Sense other con 
trol means on said devices and operative selec 
tively in predetermined instances in accordance 
With the Sensed control means to disable Said 
operative connection and prevent recording oper 
ation. Of Said recording means, impression means 
for producing printing impressions from said de 
vices onto said sheets, and another sensing means 
Operable at another point in the machine cycle to 
Sense Said other control means and Operable in 
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accordance with Such sensing to control the op 
eration of Said impression means. 

12. In a printing machine affording printing 
and recording positions and Which utilizes Se 
quentially fed printing and control devices bear 
ing printing means for making impressions of 
identification data on sheets advanced serially 
through the machine, said devices also bearing 
control means representative of classification 
data, means for recording such classification data, 
on. Said sheets at said recording station in the 
machine, comprising normally ineffective record 
ing members respectively allocated to predeter 
mined index positions on said sheets, means for 
Sensing the control means on Successive printing 
and control devices, Settable data storage means 
controlled by said Sensing means and operating 
to retain a setting according to the classification 
data derived from each device for at least a pre 
determined time after such device has been 
Sensed, selecting means under control of said stor 
age means for conditioning Selected of said re 
cording members to record classification data in 
each of said sheets, governing means for effect 
ing the transfer of data from said storage means to 
Said recording means in such timed Sequence that 
each sheet produced by the machine bears a rec 
ord of classification and identification data de 
rived from the Same printing and control device, 
a sheet detecting device movable into the path of 
said sheets for detecting the presence or absence 
thereof, means intermittently actuating said de 
vice into such sheet detecting position in timed 
relation with the normal rate of feeding of said 
sheets but without obstructing the passage of the 
sheets, counting means controlled by said detect 
ing device and registering a unit count each time 
the presence of a sheet is detected, and recording 
means comprising a plurality of recording men 
bers respectively allocated to different index posi 
tions on said sheets and operable selectively con 
trolled by said counting means for recording on 
the sheets data particularizing them according to 
their relative positions in the series, 

13. In a printing machine wherein printing 
and control devices adapted to bear printing and 
identifying means are utilized sequentially to 
print data upon sheets advanced successively 
through a printing position in the machine, 
means operating to Sense each device for deter 
mining an indication represented by the pres 
ence or absence of certain identifying means 
thereon, means governed by Said Sensing means 
and effective in response to the sensing of a pre 
determined indication to prevent the printing 
of data from the sensed device onto a sheet and 
to interrupt the feeding of sheets through said 
printing position until a printing device bearing 
a different indication has been Sensed and uti 
lized to print data on Such sheet, means for de 
tecting the passage of sheets away from said 
printing position, means operating in timed re 
lation with said Sensing means to actuate Said 
detecting means to and from a sheet detecting 
relation, counting means, and means under con 
trol of said detecting means and operating only 
when the presence of a sheet is detected to actu 
ate said counting means in the amount of one 
digit whereby the count is maintained correct 
regardless of interruptions in the sheet feed. 

14. In a printing machine wherein printing 
and control devices adapted to bear printing and 
identifying means are utilized sequentially to 
print data upon sheets advanced successively 
through a printing position in the machine, 
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means operating to. Sense. each printing device 
for determining the indication, represented by 
the particular identifying means thereon, means 
governed by Said Sensing means and effective in 
response to the Sensing of a predetermined indi 
cation to prevent the printing of data from the 
Sensed printing device Onto a sheet and to...in 
terrupt the feeding of sheets through said print 
ing position until a printing device bearing a 
different indication has been Sensed and utilized 
to print data on Such sheet, means for detecting 
the passage of sheets away from Said printing 
position, means operating in timed relation with 
said sensing means to actuate Said detecting 
means to and from a sheet detecting relation, 
counting means, means under control of Said de 
tecting means and operating Only when the pres 
ence of a sheet is detected to actuate Said counta 
ing means in the amount of one digit whereby 
the count is maintained correct regardless of 
interruptions in the sheet feed, and means con 
trolled by said counting means for serially num 
bering the printed sheets. - 

15. In a printing machine through which 
sheets are successively advanced to have printing 
and other recording operations performed 
thereon, a sheet detecting device movable into 
the patin of said sheets for detecting the pres 
ence or absence thereof, means intermittently 
actuating said device into such sheet detecting 
position in timed relation with the normal rate 
of feeding of said sheets but without obstruct 
ing the passage of the sheets, counting means 
controlled by said device and registering a unit, 
count each time the presence of a sheet is de 
tected, and recording means controlled by said 
counting means for recording on the sheets data 
particularizing them according to their relative 
positions in the series. 

16. In a machine for producing a series of 
business instruments under the control of a se 
ries of unitary printing and control devices each 
bearing printing means and each adapted to bear 
related control means of at least two different 
classes the first of which is representative of 
variable classification data and the second class 
of which indicates whether or not an instrument 
is to be prepared under control of the device, 
means for feeding a Series of such devices 
through the machine, sheet feeding means for 
feeding a series of sheets through the machine, 
impression means for forming printed impres 
Sions on such sheets from the printing means of 
Such devices, recording means for recording 
classification data. On Such sheets, Sensing means 
operable to sense the control means of Said de 
vices. Successively and to control operation of 
said recording means and said impression means 
in accordance with the Sensed control means to 
produce related printing impressions and re 
corded classification data on each sheet passed 
through the machine, Sensing means operable to 
sense control means of said second class and 
operative in accordance With Such sensing to 
prevent operation of said recording and impres 
sion means when said control means of the sec 
ond class indicates that an instrument is not to 
be prepared under control of a particular device, 
additional recording means comprising a plural 
ity of recording members respectively allocated 
to different index positions on said sheets and 
operable selectively to record particularizing 
data. On each sheet in accordance With its posi 
tion in a series, and sheet detecting means oper 
able to modify the normal action of Said addia 
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tional recording means whenever said recording 
means is maintained Out of Operation as afore 
Said. 

17. In a printing machine wherein printing 
and control devices adapted to bear printing and 
identifying means are utilized sequentially to 
print data upon sheets advanced successively 
through a printing position in the machine, means 
operating to sense each device for determining the 
indication represented by the particular identify 
ing means thereon, means governed by Said Sens 
ing means and effective in response to the Sensing 
of a predetermined indication to prevent the 
printing of data from the sensed device onto a 
sheet and to interrupt the feeding of Sheets 
through said printing position, means for count 
ing the sheets advanced through the machines by 
said sheet feeding means, and means operating in 
coordinated relation to said Counting means for 
serially numbering said sheets. 

18. In a printing machine which utilizes se 
quentially fed printing and control devices bearing 
printing means for making impressions of identi 
fication data on sheets advanced serially through 
the machine, said devices also bearing control 
means representative of classification data related 
to such identification data, means for record 
ing classification and particularizing data per 
taining to said identification data on said sheets 
at a recording station in the machine, comprising 
normally ineffective recording members respec 
tively allocated to predetermined index positions 
on said sheets, selecting means for conditioning 
certain of said recording members for Operation to 
record on each sheet advanced to said recording 
station data particularizing such sheet according 
to its relative position in the series, other select 
ing means responsive to the control releans on Said 
printing and control devices for conditioning cer 
tain other of said recording members to record On 
each sheet the classification data pertaining to 
the identification data, which are printed On Such 
sheet, and means for operating the conditioned 
recording members to record the appropriate par 
ticularizing and classification data (in each sheet. 

19. In a printing machine, means providing 
sensing, printing and recording positions in the 
machine, means for advancing sheets successively 
through the machine, means for perforating each 
sheet in a plurality of index positions adjacent 
margins thereof, means for feeding a series of 
printing and control devices bearing printing 
means and control means through said sensing 
and printing positions in the machine, means for 
sensing the control means on said devices at said 
sensing position, means at said printing position 
operating to make impressions of identification 
data from the printing means of said devices onto 
corresponding sheets, means for detecting and 
counting the passage of sheets through the na 
chine, and means for recording classification and 
particularizing data pertaining to said identifica 
tion data on said sheets at a recording Station in 
the machine, comprising a plurality of punch 
members each allocated to a respective one of Said 
index positions on each sheet and operable to 
form therein an opening extending inwardly from 
the adjacent margin of the sheet to the perfora 
tion at such index position, manually manipula 
tive means for setting up certain of said punch 
members to record classification data in said 
sheets, other means controlled by said counting 
means and operating to set up certain other of 
said punch members for recording in said sheets 
data particularizing the sheets according to their 
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respective places in the series, and still other 
means governed by said sensing means for setting 
up still other of said punch members to record in 
each sheet classification data derived from the 
Control means of the respective printing device 
from which the identification data are printed 
On Such sheet. 

20. In a machine for producing a series of busi 
ness instruments bearing related identification 
and classification data and bearing individual par 
ticularizing data determined by the positions of 
the instruments in the Series, means for advanc 
ing a series of unitary printing and control de 
vices each bearing printing means and related 
control means representing related classification 
data, means for advancing a series of sheets 
through the machine past printing and recording 
positions, means at said printing position for 
forming printing impressions from the printing 
means of selected of said devices, a plurality of 
Selectively operable recording members at said 
recording station each allocated to different in 
dex positions on such sheets and operable under 
the control of the control means on said devices 
to record the represented classification data on 
Said sheets, and other recording members each al 
located to different index positions on such sheets 
and operable to record individual particularizing 
data on each sheet.in accordance with the posi 
tions of such sheets in a series. 

21. In a machine for producing a series of busi 
ness instruments from and under control of print 
ing and control devices Successively advanced 
through the machine, means for printing identifi 
cation data on said instruments directly from said 
printing and control devices, and means operat 
ing on said instruments to form therein slots rep 
resentative of related classification data and data 
particularizing such instruments according to 
their respective positions in the series and com 
prising slotting punches respectively aligned with 
predetermined index positions on each instrument 
as it is disposed in position to be Operated upon by 
said slotting means, a punch head reciprocable to 
and from an operative position, interponents re 
Spectively disposed between said punch head and 
Said punches and individually adjustable to alter 
native active or inactive positions for determining 
which of the punches are to be effective in an 
Operation of the slotting mechanism, means re 
Sponsive to control indicia on each printing and 
Control device for selectively adjusting certain of 
said interponents in accordance with the classifi 
cation data to be recorded in the corresponding 
instrument, means for counting such instruments 
and operating in accordance with a progressive 
count of said instruments to selectively adjust 
other of Said interponents for recording a con 
secutive number in each instrument, operating 
meanS for reciprocating said punch head and 
thereby causing the selected punches to slot the 
instrument, and cam means rendered effective by 
the movement of said punch head for restoring 
the active interponents to their inactive positions 
When the slotting has been performed. 

22. In a printing machine having sensing and 
printing positions, impression means at said print 
ing position, Imeans for advancing a series of print 
ing and control devices bearing printing means 
and control means through sensing and printing 
positions in the machine, means normally operat 
ing to Successively advance sheets through said 
printing position to receive a printed impression 
from the printing means of corresponding print 
ing and control devices, selector means including 
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sensing means for sensing the control means of 
Said printing and control devices and responding 
to the presence of control means of a predeter 
mined character on any of said devices for sus 
pending operation of said sheet feeding means at 
least until a succeeding device bearing control 
means of a different character has been sensed, 
recording means operated in timed relation with 
Said printing device advancing means, a plurality 
of control units operating in rotation to govern 
respective Operations of said recording means, 
sensing means for sensing the control means of 
Such printing and control devices and governing 
said control units in accordance with the control 
means thus sensed, and sheet feeding means 
operating independently of said selector means 
to advance printed sheets from said printing 
position to said recording station to be operated 
on by said recording means, the normal sequen 
tial interrelations of the printed sheets and the 
control units which are to be effective with re 
spect thereto being thereby unaffected by an in 
terruption of Operation of the first-named sheet 
feeding means as aforesaid at least until the last 
sheet printed prior to Such interruption has been 2 
operated upon by said recording means. 

23. In a machine for producing a series of 
business instruments, means for feeding sheets 
in timed relation through the machine along a 
predetermined path to have recording or like 
operations formed thereon, a sheet detecting de 
vice movable transversely into and then out of 
said path at a predetermined position there 
along to detect the presence or absence of a 
sheet at said position, means operable to move 
said sheet detecting device into and then out of 
said guideway each time a new sheet should nor 
mally be fed to Said predetermined position by 
said sheet feeding means, counting means con 
trolled by said sheet detecting means and oper 
able to register a unit count each time a sheet 
is detected, and recording means controlled by 
said counting means for recording on the sheets 
data particularizing the sheets according to their 
positions in the Series. 

24. In a machine for producing a series of 
business instruments, means for feeding a series 
of sheets through the machine, perforating 
means including a plurality of perforating mem 
bers each allocated to a predetermined area of 
said sheets and operable to produce a plurality 
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Of spaced perforations along at least one edge, 
and means operable to form representations of 
consecutive numbers on said sheets successively 
Comprising a plurality of slotting members allo 
cated one to each of Said areas and operable to 
slot the edge of each sheet in accordance with 
a predetermined positional code. 

25. In a machine for producing a series of 
business instruments, means for feeding a series 
of sheets through the machine, perforating 
means including a plurality of perforating mem 
bers each allocated to a predetermined area of 
Said sheets and operable to produce a plurality 
of spaced perforations along at least one edge, 
means operable to form representations of con 
secutive numbers on said sheets, successively, 
comprising a plurality of slotting members allo 
cated one to each of Said areas and operable to 
slot the edge of each sheet in accordance with 
a predetermined positional code, and means for 
controlling said consecutive numbering means 
including a sheet detector operable periodically 
to sense the presence or absence of a sheet in 
another portion of said sheet feeding means. 

26. In a machine for producing a series of 
business instruments bearing individual particu 
larizing data determined by the positions of the 
instruments in the series, means for advancing 
a Series of sheets through the machine, punch 
ing means operable to punch a series of aper 
tures along at least one edge of each of such 
sheets, and means operable upon said sheets to 
form slots from Selected of the apertures to the 
adjacent edge of the sheet in accordance with 
a predetermined positional code in such sequence 
as to constitute a consecutive numbering of the 
sheets of a series. 

27. In a machine for producing a series of 
business instruments bearing individual particu 
larizing data determined by the positions of the 
instruments in the series, means for advancing 
a Series of sheets through the machine, punching 
means operable to punch a series of apertures 
along at least one edge of each of such sheets, 
and means operable upon said sheets to form 
slots from selected ones of the apertures to the 
adjacent edge of the sheet in accordance with 
a predetermined positional code in such sequence 
as to constitute a consecutive numbering of the 
Sheets of a series. 
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