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27 Claims,

This invention relates to printing machines- and
particularly to those-adapted for use in the prep-
aration of business instruments such as public
ubility and tax bills, insurance premium: notices,
checks or other negotlable 1nstruments and the
like.

Business instruments of the character that may
he prepared in the machine of the present invén-
tion:usually bear a form consisting of thé:name
ot 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
alsc being part of the form, such form commonly
peing referred to in the art as reoccurrmg matter
or data.

Additionally, each busmeSS 1nstrument 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 dats of the
instrument.

Furthermore; in many instances business‘ in-
struments of the character that may be prepared
in the machine cof 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 g
group thereoi 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
a2’ way that they may be arranged, by reference
to the data, in a predetermined order or systemn
and data of this charagter may be conveniently
referred to as particularizing data.

A specific example of a business ‘instrument
of the -aforesaid character is a public utillty bill
which' bears redectrring “dats -consisting of; for
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example, ;the naime ‘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 pnnted and other
areas in which the amount charged may be prmt-
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 :1oss:of 'a particular . bill in-the course .of
preparation:6of 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 numbermg consntutmg
partmulanzmg data.

The machme of the present mventlon is par-
t;wulally adapted for producing reoccurrlng
1dent1ﬁcat;10n classnication -and particularizing
or hke data ol representations theéreof on busi-
ness instruments; of ‘Which public utility bills-are
an example, and the primary cbject of the pres-
entr mventlon is to enable data of the aforesaid
chawacter or representations thereof to be expe-
dltlously and econommally ‘to be produced  on
business instruments of ‘the kind to whlch ref-
erence has been made hereinabove, -

‘Classifieation data that’ is to- appear cn'a par-
ticular business instrument -is' usually related to
and determinéd by the identification data that 1s
to” appear on’the instrument.  For example, ih
the case of & public utility bill where the classifi-
cation data is the rate schedule under which-a
customer is-to be charged, the revenie acdoiint
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number, and the fact as to whether or not a tax
is to be paid on the amount hilled 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 identlﬂca.-
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 prodiced 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 sre particu-
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 dats 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 miachine. 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 i another object of thls invention to enable
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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-
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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. orlike 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
instriuments 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-
resentdtions thereof on the instrument. In view
of this it is still another cbject of the present in-
vention. to enable production of data of the afore-
sdid character or representations of such data
in the just described manneér 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 representatiors 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 char=
acteristics so sensed; to effect set-up of. méans
operative on business instruments to produce data
or :representations: thereof- on ' the instruments
under control of storage -means so ‘set. up; to
enable-characteristics oi- representations thereof
sensed from a plurality of printing or like devices
to be stored and to thereafter sequentially sét up
means under control of the storage means and to
50 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
up under control of stored characteristics or rep-
resentations. thereof sensed: from the particular
device will also operate on the aforesald partlcu—
lar:-sheet. F

Still .another obJect is to fe d :printing ‘or like
devices seriatim-through a printing machine. in
1 step-by—step manner and- to effect sensing and
positions at which the prmtmg 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 operatlon of 2
prmtmg means to be effected.

~A further object of the present mventlon is to
enable particularizing data or the like, as defined
Hereinabove, to be produced on sheets féd through
a ‘machine; to produce interrelated particulariza-
tioris’ on sheeéts fed -through the mschine as by
producing consecutive numbers or representations
thereof on sheets fed throtigh the machine; to 80
control - operation of the means for producing
particularizing or like data on sheets that auto-
matic and predetermined operation thereof may
be-effected; and to control the production of such
data on the sheets by the sheets ‘or the passac'e
thereof through the machine.

"In instances where business mstruments of the
character that may be produced in the machine
to” which  this - invention pertains are being
printed, it is frequently  advantageous or néces-
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™ip
United States Létters Patent to Perkins, No.
1,544,172, patented Jine-30, 1925, which entalls
producmg perforations -in the margins of the in-
struments and selectively notching ‘the instri-
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-
metts 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 aforesald
Perkins patent and the method of sorting dis-
closed therein, for this will serve o illustrate the
martiner in which sorting indicia may. be selec-
»t1v ly produced .on business. 1nstruments of the
cter to which this invention pertams )
In view of the. foregomg other objects of the
present invention . are to selectively produce for-
mations or the like. in. busmeSS instruments. that
may. be ut111zed to eﬁect sortihg. thereof; to pro-
duce perforations in the margins of business in-
struments prepared in- the machine of the present
mvention to. selectively produce notches in agso-
ciation Wlth the aforesaid perforations.to-thereby
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aftord representations: ‘of :classification‘ data -or
the like in the instruments which  may be lséd
in sorting of the instrumernts; to selectively pro-
duce the notches or the like in the instruments
from or under contirol of ‘devices employed to pro-
duce other data on the instruments; and to print
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: hke was
printed on the particular instrument. -

. Other objects are to enable means for produc—
mg 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 & consecutive numbering appa~
ratus or the like; and to enable predetermined
notching or. other sortmg indicia producing
means to be normally rendered operatlve or inop-
erative as desiréd. :

Other and furthér ‘objects’ of the present in-
vention will be apparent from the following de-
scription’ and claims and are ‘jHustrated in the
atcompanying 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 mventlon and
the purview of the appended cla1ms -

In the drawings,

Figs. 1 and 1A, taken together, constxtute a
plan view of the complete machine; s

Figs. 2 and 2A, taken together, const1tute 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; o

Fig. 5 is a front elevatmnal view of the perfo-‘
rating mechanism; -

Fig. 6is a vertlcal sect10na1 view taken on the
hne 6—6 on PFig. 5;

“Pig. Tisa longltudinal sectional view taken on
the line 7—1 on Fig, 4;

Pig.'8 is a vertical sect10na1 view taken on the
line 8—8 on Fig. 4;

Fig. 9 is a longitudinal’ sectmnal view taken on
the line §—8 on Fig. 4;

" Fig. 10 is a plan sectlonal view taken on the
line {0—I0 on Fig. 5;°

‘Fig. 11is a vert1ca1 sectlonal v1ew taken on the_
line (1—{I on PFig. 4;" °

Fig. 12'is a plan sectmnal vxew taken on the
liné 12—{2 on Fig. 5; :

Figs. 13 and 14 are sectional detail views- taken
on the-lines I3—I3 and Id—l 4, respectwely, on
Pig. 4;- S -

Fig: 15 is an end‘elevation, with certain parts
broken-away, of a clutch employed in the machxne
and taken on the line 1515 on Fig: 16; sl

“Pig, 16-is a sectional view taken along the hne
{6—i6 on Fig. 15;-

- Pigs, 17 and’ 18 are sectional views taken on
the  lines 1T-<{17 and IS—IB respectlvely, on
Fig 16; ’

... Fig.19isa. plan.view of the slotting mechanism.
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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 2121, 22-—22, 23-—23 and
24---24, respectively, on Fig. 19;

Figs. 25 and 26 are longitudinal sectiondl views,
drawntoan enlarged scale, of certain parts shown
in Imig. 24, i

Fig. 27 is g plan sectional view taken dlong the
line 21-—21 on Fig. 24;

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

Fig. 31 isa plan sectmnal view taken on the line

31—3{ on Fig. 30;

Fig. 32 is a vertical sectional view taken on the
line 32—32 on Pig. 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—234 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-
stantially on the line 37—37 on Fig. 36; .

Fig. 38 is a sectional view taken on the line
3838 on Fig. 37;

Figs. 39 and 40 are d1agrammat1c views of the i

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 Pig. 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 controllmg
certain machine operations;

Fig. 49 comprises a series of perspective views
of certain timing 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 hereingbove, 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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aration of such instruments, is described here-
inafter.

The particular public utility bill that is pre-
pared in the presently deseribed 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 & 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 effecfed in the manner dis-
closed in Perkins Patent No. 1,544,172 and the
machine of the present invention functxons to
produce perforations in the marginal edges of
each bhill 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 t¢ the machine one
abt & time. A sheet-feeding means suitable for
this parpose 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 fo
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 11,
Figs. 2A, 3B and 5,'which is mounted on one end
of ‘the frame as 72 of the machine above the
paper stand 18. 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 13, Fig. 6, and beneath a
vertically reciprocable knife 14 mounted in the
frame T1. 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 the ma-
chine, has been advanced past.the knife T4, 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 drivmg the “web feeding and
severing means comprises a motor Mi{, Fig. 2A,
supported on the frame 72 of the machine, the
driving pulley of this motor being connected by
a belt.15 to a large pulley 16 mounted on a shaft
journaled in bearings on the frame 712. . A smaller
pulley T1, connected to the pulley 16, drives a
flywheel T8 mounted near the top of the machine,
Figs. 1A and 2A, by means of a belt 19. The fly-
wheel 18 is connected by suitable coupling means
to a drive shaft 80, Figs. 1A and 3B. A clutch 81,
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-
;rlltly 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 W at predetermined
spaced intervals thereon prior to feeding the web
beneath the knife T4, 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

3

5

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,
there 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 8f 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, éach tlme the knife 14 is deplessed it
cooperates ‘with-'a stationary blade 83, Fig, 6,
mounted. in. the ledge 73 to shear a rectangular
sheet, hdving:the:desired dimensions of the sheet
S, Figs. 51 and 52, :from the web W, this sheet
heving g blank “fdée” and having the form mat-
ter shown.in Fig, 51 imiprinted 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 ) . .

Per,foratmg mechamsm PM

Where sortmg of the bills - is to be effected in
the,, manner -disclosed .in the: aforesaid . Perkins
Patent No. 1,544,172; 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 cor. 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 86.0f the sheet S has:.a transverse column
of: perforations: in: the free end margin thereof.
Preferablythe 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, & triangular frame 88, Figs. 24, 5, 6, and
7, mounted on one-end of the machine frame 12
and in front of. the frame.7! 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 74, it
is:moved away from the knife T4 in the direction
of movement of the web, and is then advanhced
at. right, angles to the line of movement of the
web by, 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 ‘81 bevelled. " If
preprinted and.cut. sheets were used, as described
above, these would be first. advanced mto 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 13. . The
die-blocks-9f 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 923 (see
also Fig. 10). The upper faces of these die blocks
are coplanar and, are disposed. slightly below the
level. of  the knife ledge 13." The die blocks 94
and 92 are provided with sets of opénings 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 Pig. 10, the die block 81
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
82 has a column of openings 94 identical in ar-
rangement and relative spacing with the perfora-
tions 84 to be formed along the free end margin
of the stub 86 of the sheet S, Pig. 51, these latter
die openings 94 being properly spaced from the
die openings 94 in the block 91 to thus locate the
just described perforations 84 in the sheet' S as
the sheet is positioned on the die blocks 94 and
92 in the manner presently to be described. To
bevel the corner of the sheet S as indicated at
87, Fig, 51, the die block 91 has a triangular open-
ing 85, Fig. 10, properly lacated with respect to
the die openings 94 to underlie the corner 81 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 80, and underlying the end portions of the
die block 81 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 91, this opening 98 being slightly larger
than the area encompassed by the die openings
84, Fig, 10, and coming substantially flush with
two sides of the triangular opening 95 in the die
block 81. 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 91 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 108 and 109, hereinafter referred to
as punch heads, are supported directly above the
die blocks 91 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 1008 that extends forwardly, or fo the left
as viewed in Fig. 8, of the gusset 89. A number
of bearings 101 are secured to the under side of
this flange and depend therefrom to afford a
support for a shaft 102, Figs. 6 and 7, which is
journaled therein, this shaft extending parallel
with the gusset 89. Two eccentrics 106, Figs. 6
and 7, are fixed on the shaft 102 at positions op-
posite mid-portions of the die blocks 81 and 92,
respechively, and each eccentric 106 is provided
-with a strap having an arm (07 extending up-
wardly therefrom into openings afforded in the
flange 100, Connecting rods 110 extend down-
wardly from the punch heads through the afore-
said openings in the flange 100 and are pivotally
connected to the eccentric arms 10T by wrist
pins 112,

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 102, Fig. 5, and serves te couple the shaft
102 with a flywheel 104 rotatably mounted there-
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on which is driven by a motor M2, Fig. 24,
through the medium of a belt 105, Figs. 5, 6 and
12. Hence, when the clutch is engaged and the
shaft 102 is rotated to thereby rotate the eccen-
trics 106, the punch heads 108 and {09 are re-
ciprocated vertically for the purpose to be pres-
ently explained, being guided in such recipro-
catory movement by guide pins {19, Figs. 4 and 7,
which are secured in the punch heads 108 and
108 and depend downwardly through bearings
1114, in the flange 100. :

Punches 143, Figs. 6, 8 and 9, are mounted in
retaining plates {14 that are secured to the under
sides of the punch heads 108 and (08 by cap
screws (15, Fig. 9. The punches §i3 have en-
larged heads which are clamped between the re-
spective punch heads 108 and 09 and their re-
taining plates {44, and the shanks of the punches
143 extend downwardly through openings in the
plates 114 in vertical alignment with the die
openings 94 in the die blocks 8f and 92, there
being a punch for each such die opening. A
special mitering punch 113’, Fig. 9, is mounted
in the punch head 108 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 purpese of guiding the sheets S s
thin plate or strip 116, Figs. 6 and 10, is secured
by pins 147 to the upper face of each of the die
blocks 91 and 92 in spaced relation with the
knife 74, the rearwardly disposed edge of each
plate 116 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 118, Figs. 6, 8 and 9, are also secured to
the die blocks 84 and $2 by the pins {11, these
guide plates resting on the upper faces of the
thin plates 116, to be thereby supported above
the die blecks 94 and 92 in spaced relation
therewith. Openings are provided in the punch
guide plates 118 in alignment with the die open-
ings 94 and 95, and the shanks of the punches
143 and 113’ are disposed in these punch guide
openings. When the punch heads 108 and 109
are in their upper positions as shown in Figs. 6
and 9, the lower ends of the punches {{3 and
113’ do not project downwardly beyond the lower
faces of the punch guide plates {18 and hence
when the punches {13 and 113’ 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 {18 and the
die blocks 81 and 92. Curved guide strips 120,
Figs. 6 and 8, anchored in suitable recesses in
the under sides of the punch guide plates 118
adjacent the edges thereof disposed near the
kuife 74, cooperate with guide strips 121 attached
to the rear face of the gusset 99, 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 {18 and the die blocks 81
and 92. The web is arrested each time before
its leading edge can engage the strips 116, and
the knife 74 is thereupon depressed to sever the
sheet from the web.

It is desirable that when the sheet is com-
pletely severed from the wep it shall be rapidly
advanced away from the knife T4 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 s shaft 123 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 : 122 projects
through an opening 125 in. the bed-plate 99 .in-
termediate the die blocks 9i and 82 so that the
sheet S which is severed from the web W. will
rest in part on the roller 122, as indicated in
Fig. 8. A belt 126 is: passed about a circumfer-
ential groove in the roller 122 and about a pulley
{27 on g shaft 128, Figs. 8, 9 and 12, .journaled
in bearings provided :in the ribs 2§ and 97 of
the frame 88. A gear (29 mounted on the shaft
128 to the left of the .rib 85, Figs. 9 and 12,
meshes with a gear 130 that is rotatable on a
stub shaft 13f 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 133 journaled in bearings in the. brackets
134 and (3% that are supported by the frame Ti
of the back printing and severing unit of the
machine, - The shaft 133 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 81,
this shaft 136 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 136 serves to drive.-the roller 122
constantly counterclockwise, as viewed in Fig. 8.

A pair of rollers 139, Figs. 4, 8 and 9, jour~

naled in- brackets 140 adjustably mounted on -

rods 141 extending outwardly at right angles
from the movable frame that carries the knife
14, are positioned directly above the roller 122,
As the knife 74 descends to sever a sheet S from
the wep W, the rollers-138 approach the roller
{22, which is constantly rotated; and when the
sheet is severed fromthe web; the -rollers {39
clamp the sheet against the -roller 122, 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 116, Figs. 8 and 10. S e
After the sheet S has been so arrested by the
strips 116, 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 (13 and {{3’ may be actuated-to per-
forate the sheet S along the marginal portions
of the body 85 and stub 88 therecf as indicated
in Fig. 62, and to bevel the corner 87. To afford
such additional advance of the sheet S, a feed
roller 142, Figs. 8, 9, 10 and 12; is mounted on
a stub shaft 143 carried by a block (44 secured
to the upper face of the flange 00 of the gusset
89, a portion of the veriphery of the roller 142
projecting through an opening 145 in the bed
plate 99 intermediate the die blocks 81 and 82
and between the aforesaid roller 122 and -the
sheet stopping edges of the strips 116, - The stub
shaft 143 extends slightly- diagonally. with re-
spect to the direction of movement imparted to
the sheet S by the roller {22 so that the feed
roller 142 is rotatable in a plane which: inter-
sects the sheet stopping .edge of the strip:116. on
the die block 91, Fig. 10. The.roller 142 has
a- circumferential groove which receives. a- belt
‘148 that is also passed about a pulley. {147 fixed
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on: a.shaft 148 journaled :in bearings..in the
gussets 89 .and:90, as shown.in Figs. 8, 10 and 12.
A bevel gear 149.on the shaft 148 meshes with
a . bevel gear .150 on. the end of the shaft 128,
and.hence as the shaft 128 is rotated in the
manner previously. explained, it drives both the
feed rollers 122 and 142, the roller 142 being
driven in a counterclockwise direction as viewed
in Fig. 9. . i AT .
.A cam shaft 51, Figs. 4, 5 and 8, is journaled
in brackets 152 and 153 on the upper face of
the bed plate 99 and extends parallel with and
in proximity to the front edge of the bed plate
89. Another shaft 154, extending parallel with
the shaft 151, is fixedly mounted in the brackets
152 and 153 intermediate the shaft 151 and the
purich head 108 and below the level of the shaft
5. As. shown. in Fig. 3B, a shafi. 160 is in-
cluded among the devices driven by the drive
shaft 80 through the meédium of clutch 81, the
shaft 160 extending above the bed plate 99 and
being journaled in the bracket 153 at right angles
to the cam shaft 151, and bevel gears [6]1 and
162. interconnect the shafts 160.and 15(; hence
the cam shaft 15! is rotated in timed. relation
with the other mechanisms driven by the drive
shaft 80. e .
A lever 155 pivotally mounted on the shaft 154
carries a gripping roller (56, Figs. 4 and 8, in
vertical alignment with the feed roller 142, the
roller 156 being rotatable in the same plane as
the roller 142 and being urged into engagement
with the roller 142 by a leaf spring 159 attached
to the lever 155 and bearing on the bed plate
99, The forward or lefi end. of the lever I5%,
PFig. 8, carries a roller 157 which cooperates with
a cam. 58 on the cam shaft 51. - The cam [58
is of such configuration and is so positioned an-
gularly on the shaft 151 that a high portion of

40 the cam is in engagement with the roller 151,
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PFig. 8, on the lever 185 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 116 by the roller 122 in the manner
sbove. described. The gripping roller {56 1is
therefore elevated to enable the leading edge of
the sheet S to advance past the roller: 142 and
into engagement with the strips 116. When the
sheet S is in this position a relief on the cam
{58 moves into alignment with the roller 157
and the lever 155 is thereupon rocked by the
spring 159 to bring the roller 156 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 142. As the knife 14 is
elevated after severing the sheet S from the web
W, the rollers 139 are lifted away from the roller
122, thereupon placing the sheet S under the sole
‘control of the rollers 142 and 156. Because of
the angularity of the axes of the rollers 142
and {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 116 to be guided
thereby into proper transverse registration with
the die openings 94 and 95 in the die blocks 9!\
and 92. : o TR

A sheet- stopping -finger 165 is carried on one
end of a lever I6f, Figs. 4 and 13, which is
pivotally mounted on the shaff 1 54 to the left
of the area défined by the die openings 94 and
95 in the die block 91, Fig, 10. The other end
of the lever 161 extends beneath the cam shaff
151 and carries s roller 162 which cooperates
with a cam 183 on the shaft 15i, a leaf spring
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184 acting upon the lever (61 {6 -maintain the
roller 162 in engagement with the periphery of
the cam 163. The sheet stopping finger 165 ex-
tends downwardly through a recess in the punch
guide plate 118 above the die block 91, as shown
in Figs. 9 and 13, and seats in a slot 166 in the
die block 91 in spaced relation with the most left-
hand column of die openings 94, Fig. 10.. The
cam 163 is of such configuration and is so posi-
tioned on the shaft 151 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-
vanced by the rollers 142 and {56, and hence
the stop finger 165 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 156 until the leading
edge engages the finger 1685 whereupon the sheet
S is arrested in the position shown in Fig. 3B.

‘When the sheef has been so arrested, the grip- g

ping roller 156, Fig. 8, is elevated by the cam
158 and remains in an upper inoperative position
while the perforating operation is performed by
the punches as (13. When the sheet S has been

thus positioned in engagement with the stop -

finger 165, 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 87, and such operation of the
perforating mechanism is initiated by tripping
the clutch 103, Figs. 24, 5, 6, 7 and 12. )

The construction of the clutch 103 is shown in
detail in Pigs. 15 to 18, inclusive. .As shown in
Fig. 16, the driving member or flywheel 184 has
a hub (67, and within this hub are positioned
three arcuate friction shoes 168. Each of the
shoes 168 has an outer gripping surface 169 which
is adapted to bear against the inner periphery of
the hub {61, while the inner face of each shoe {68
has a recess 170 therein. A strut 171, Figs. 17
and 18, is seated within each recess 170 and ex-
tends into a correspending recess 112 in a cylin-
drically shaped member (713, mounted on the
shaft 102 of the perforating mechanism. Each of
the struts 1T! has a circular pivot portion 174
which is seated in a socket provided in a ring 1785,
Fig. 16, that surrounds the member {73 and en-
closes the friction shoes 168 within the hub 167.
A disc 176 is mounted on the shaft 102 in spaced
relation with the ring {75 and abutting another
disc {77 that is fixed to the shaft 102, the disc 116
being connected to the disc 117 as by a pin 178,
Figs. 16 and 16. The disc {76 has a series of re-
cesses 4719 in its inner periphery, and the mem-
ber 113 is provided with correspondingly shaped
lugs 180. In assembling- the clutch 103, the disc
118 is fitted against the end of the member 113,
the lugs 180 interlocking with the recesses 179,
so that the member 173 and the discs {76 and {17
rotate as a unit with the shaft 102.

The ring (15, Fig. 16, has a series of spring
anchor pins I81 fastened therein (see also Fig.
17), these pins 81 being received in circumfer-
entially extending slots 182 in the disc {78.
Spring anchor pins 183 are attached to the dise
116 facing the ring 175 and springs 184, Fig. 17,
are extended between pairs of anchor pins {81
and 183 in such a manner as to tend to rotate the
ring 118 clockwise, as viewed in Fig. 15, relative to
the member {73. It will be noted in Fig. 18 that
the struts 171 are of such dimensions that when
they are moved into positions substantially radial
-of the shaft 102, as indicated by the broken lines
in Fig. 18, the shoes 188 are moved from their full
line positions, in which they do not engage the
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hub {67, into theéir broken line positions in which
they are engaged with the inner periphery of said
hub. Hence if the ring 175 is rotated relative-to
the disc 116 under the influence cof the springs 184,
the pivot.centers 174 of the struts 17! are moved.
clockwise relative to the member 178, as viewed
in Fig. 18, and the shoes 168 are pressed firmly
against the hub 167, there being a sufficient
amount of play in the sockets in ring 175 in which
the pivots 174 are received to enable such radial
movement of these pivots and the shoes 168, The
direction of rotation of the flywheel {64 angd hub
167 being clockwise as viewed in Fig. 18, such en-
gagement of the shoes 168 with the hub 187, tends.
to impart additional clockwise movement to the
pivot centers 147 to thereby bring the struts 174
into positions more nearly radial with respect to
the shaft 102, thereby further increasing the egrip
of the shoes 188 on the hub 167. Thus, the clutch
103 has a self-energizing action when the shoes
168 are released to the action of the springs {84,
and this insures against any undue slippage or
intermittent grabbing action of the clutch parts.

As shown in Figs. 5 and 6, a lever 186 is pivot-
ally mounted on a sleeve 189 on-a stub shaft 187
fixed in a bracket 188 that is attached to the ma-
chine frame 12 below the shaft 162. An arm (80
of the lever 186 extends from the pivot point
thereof upwardly at a tangent to the hub 167
of the fiywheel 1864, and as shown in Pigs. 15 and
17, a plate 18! is shiftably supported on the arm
1980 by headed retaining pins 192 secured to the
plate 191 which are received in slots 193 in the
arm 190. A spring 194 anchored at one end to
the arm (90 is attached at its other end to one
of the pins 182 and tends to draw the plate 191
downwardly, as viewed in Figs. 15 and 17, toward
the shaft 87 until the pins 192 seat in the lower
ends of the slots 193. The end of the plate {91
is bent at right angles to form a lug 195, Figs. 15
and 17, which is adapted to engage the periphery
of the ring 175 of the cluteh 103. A spring 197,
Fig. 6, anchored in the bracket 188 acts upon the
arm 19§ of the lever 186 to urge the lug 185
against the periphery of the ring {15.

A crank arm 185, Figs. 15 and 17, is secured to
the pivot 114 of one of the struts 171, this arm
185 being disposed intermediate the ring {75 and
disc 176 and having a slightly hooked end portion
which projects outwardly of the hub 167 and ring
§75. When the parts are in their normal posi-
tions as shown in Figs. 6 and 17, the lug (95 of the
lever 186 is in position to engage the tail of the
crank arm (85 of the clutch 103, and inasmuch
as the direction of rotation of the flywheel 104 is
clockwise, as viewed in Fig. 17, the engazement
of the arm 185 with the lug 185, assuming that
these parts have been previously disengaged,
causes the arm 185 to be pivoted about its center
174 counterclockwise, Fig. 17. Such pivoting of
the arm 185 causes the strut 17! connected there-
with to be pivoted in the same angular direction
about the center 114 to thereby produce relative
angular movement between the connected fric-
tion shoe 168 and the member 173. This in-
creases the angularity of the strut I[1{ with re-
spect to the center of the shaft 102 and therehy
causes the shoe 168 to be retracted from engage-
ment with the hub {671. Since the pivots 114

of the various -struts 1Tl are all maintained in

fixed relative positions by the ring (15, each of
the other struts {71 will likewise increase its an-
gularity with respect to radii of the shaft {02 and
each of the shoes 168 is thus retracted from en-
gagement with the hub {67. So long as the lever
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arm 198 is so positioned that the lug 195 remains
in engagement with the arm {85 of the clutch 103,
the driving clutch member or flywheel 134 re-
mains uncoupled from the shaft {02 so that no
power can be transmitted to the shaft {82 for
operating the punch heads 168 and {83, Fig. 5.
The arm 186 of the lever 186 is pivotally con-
nected to a link i98, 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 189 mounted on the shaft
154, shown also in Fig. 4. The opposite end of
the lever 198 carries a roller 26§ that cooperates
with a cam 28{ on the cam shaft 15{. . A leaf
spring 202 acts upon the lever 199 to urge the
roller 200 into engagemient with the periphery of
the cam 201, and at predetermmed times in each
cycle of rotatlon of the cam shaft {51, 2 lobe-on
the cam 201 engages the roller 200 and rocks, the
lever 189 to raise the link 198. This in turn rocks
- the lever 186 counterclockwise, as-viewed in Figs.
6-and 17, to withdraw the lug {95 from engage-
ment with the crank arm-185. . The springs-184
are thereupon free to act upon the friction shoes
i¥8 of the ciutch 103 and to urge these shoes into
engagement with the hub 167, thereby clutching
the shaft- 182 to the flywheel {04. As the shaft
i02 commences rotation with the flywheel .194,
it rotates the eccentrics 106, Figs. -5 and .6,.and
depresses the punch heads .i68.-and. 108 and
thereby forces the perforating. punches [13.and
the corner bevelling punch 113’ 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, -

. having the perforations- 84 and the . bevelled
corner 87 formed therein, as shown in-Fig, 51.-
As the roller 200, Fig. 14, of the lever (89 rides
off the lobe of the cam 281, the spring 202 re-
stores the'lever 189 and lowers the link 188 to
restore the rock arm 185 of the lever 186 into
engagement with the periphery of the ring 1176.
‘Continued rotation of the shaft 102 causes the
punch heads 108 and 109 to be restored to their
upper positions, as shown in Figs. 5 and 6, .the
punch guide plates 18 stripping the sheet S
from the punches 113, Toward the end of the
cycle of rotation of the shaft 102, the tail of the
rock arm .185 engages the lug 195 so .that the
crank arm 185 is swung counterclockwise, as
viewed in Fig. 17, relative to.the member: {13,
thereby effecting the release of the friction shoes
168, as previously described. Inasmuch-as there
may be a considerable force of impact as the
arm 185 strikes the Iug 195, a flexible connec-
tion between the plate {81 and the:lever arm 190
has been afforded by.the spring 184 as.aforesaid
to cushion the shock. To insure that the tension
of the springs 184 acting upon the discs- {76 and
117 and member {83 will not cause these driven
clutch parts to be pulled back and thereby take
up the angular displacement of the disc 175 rela-
tive to the member 183, thus causing. the shaft
162 to be again clutched to the flywheel 164, a
spring-urged pawl 203, Figs. 6 and 15, pivotally
mounted on the sleeve 188 of the stub shaft 187
cooperates with a notch 204 in- the disc 1716 to
prevent any reverse rotation of the driven clutch
parts under influence- of the springs 184, 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 162 of: the sheet stop
lever 161, Fig: 13, rides ‘onto the hlgh portiontof
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the cam 163 and the lever 161 is thereupon rocked
to elevate the stop finger 165, Figs. 9, 10 and 13,
out of sheet stopping position,. Likewise, the
roller 151, of tne lever 156, Fig. 8, rides onto a

. relieved portion of the cam 158 to enable the

gripping roller 156 to descend and clamp the
sheet S in the bite between the rollers 156 and
i42. The sheet S is thereupon advanced by the

roller 142 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
txansversely of the direction of movement of the
sheets as S and is journaled below the bed plate
§9 in bearing. blocks 201 secured to the upper
edges of the gusset $0" and flange 1UQ of the frame
88 to thé 1éft of the die block 91, Fig, 10, The
roller 205 projects through an opening 208 in

‘the bed plate 99 t0 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 210 -is
passed about this pulley and a pulley 214, Figs.
9,11 and 1Z, on the alorementioned. shait. 136.
Hence, the pulley. 209 and, shaft 206 are driven
in a counterclockwise direction, Fig. 9, as. is-also’

‘thie roller 205. A lever 213 pivotally mounted.on

the shaft 154 carriés. s . gripping roller 212, Figs,
9 and 11, which cooperates.with the roller 208, a
spring 214 acting upon the lever.Z2i3 maintain
the rollers 212 and 205 yieldingly in engagement
at all times. When the stop finger 165 has been
raised to release the sheet S, the rollers 142 and

496, Figs. 4 and 8, advance.the. sheet into.the

bite between the rollers 205 and 2i2, whereupon

‘the roller 156 is elevated by the cam 158 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 262 and 205 advance the sheet S to the
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left, as. viewed in Figs, 3B and 1A, into a sheet-
gmdeway SG'in the mam sectlon of the prmtmg
machine, -

- Inasmuch as the cam shaft 151 which, controls
the operation of the clutch {03 of the perforating
mechanism PM, and.of the stop finger 165 and
roller 156, 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 machme, -as will'be explained,

accurate tlmmg in the operatlon of the varicus

. parts of the perfora.tmg mechamsm PM with
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respect o the other operatwe functions. of the
machme is insured. ‘Thus, as soon as the sheet
is severed from the web, it is advanced away from

‘the knife and into: posmon 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
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 secmon of the-machine,

" Printing zdentzﬁcqt;q@,dqtq ofi face of sheet
- Each bill sheet S is adapted to Teceive imprés-
sions of identification data, such as an address A
and kindred. data: A’, -Fig:-63, Upon its face from
a corresponding printing deviee D; Figs. 14, 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 6f the machine to
‘the left of “the’ perforating ‘mechanism PN, “as




x

10

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 whicly is disposed in printing
position between the platen P and the printing

_device D, the sheet S and printing device D beirig

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
various 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 shait
80 is interconnected by bevel gears 220 and 221
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 712 and includes arms carrying rolls. 600a
and 6008b, Figs. 3A. and 67, which respectively
cooperate with conjugated cams 680 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 22T 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’ cn the
sheet S in the manner shown in PFig. 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 8§ 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 601 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
801 by springs 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 characters representing the
data A, Fig. 52, on each printing device D posi-
tioned for cooperation therewith. The member

" 6038 is provided with a face 685 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 bloek §0f,
against the action of the springs 604’, independ-
ently of the other impression member 662, To
effect such adjustment of the impression mem-
bers 602 and 603, shafts 606§ are pivotally mount-
ed in suitable sockets fornred in the lower face of
thie block 631 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 flats 607
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 60F, 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
604 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 606 for
enabling or suppressing the printing operations
that are ordinarily effected by the respective. im-
bression 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 610
secured to the other shaft 606. which is nearer
the outer edge of the platen P, A spring i1
anchored: at one end. to the block 601 is attached
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at its.other end to the plate 819:in such a manner
that whenever the plate §10 is.in-either: of its
extreme angular positions, Figs. 54 and 55, the
spring: 611 is disposed on one or the-other side
of .a.-dead center point. When the platen P-is
raised, Fig. 54, a bar 512, Figs. 53.and 56; sta-
tionarily supported by a bracket 618 on the frame
12 of the machine, engages a roller 613 mounted
on the plate §10 and causes the plate §10 and con-
nected rock arm 88{ to -assume their extreme
clockwise positions, as viewed in Fig. 54; whereby
the spring 8i) is carried past dead center and
maintains the parts in these positions to thereby
s0 position the shafts 636 that the -impression
member as 583 is maintained in spaced. relation
with the block 68l. A tail 614 on the-plate 610
engages a lug 6§15 on the block 681 to limit move-
ment of the plate 618 and connected parts under
the influence of the spring 611 1n the operatmn
as just described.

‘For the -purpose of adjustlng each impression
member as 603 to its inactive position as shown in
Fig. 55; there have been provided levers 6186, Figs.
53 to 56, which are pivotally mounted as at 617.
oh-a bracket 618 secured ‘to -the machine frame
12, these levers 616 having lugs 619 that are
adapted to cooperate with lugs 620 formed on the
respective ‘pivoted plates 610 carried by the im-
pression members 602 and 603. Each lever 616
also has an arm 620, Fig. 56, carrying a roller
621 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 shafi 80
through the medium of the clutch 81, 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 81 remains
engaged. Hence at predetermined times in the
operation of the machine, each of the levers 616,
Figs. 53 and 56, is actuated by its cam 622 and
assumes a position in which the Iug 619 thereof
may cooperate with the lug §29 of the associated
plate 610. When this occurs and the lug 620
engages the lug 619 in the course of downward
inovement of the platen P, the plate 618 is swung
counterclockwise, as viewed in Fig. 54, into-the
position shown in Fig. 55, the spring 6/ 1 tending
to mamtam it in such position when this spring
has been carried past its dead center.- This
causes the shafts 636 associated with the corre-
sponding.impression member as 603 to be rocked
into such angular position that their flais are
parallel with the face of the impression member
as 603. The springs 6484’ thereupon operate to
draw the impression member upwardly into its
inoperative 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 thé platen
P hés reached the limit of its downward stroke.

"In the present instance where triplicate print-
ing is performed, that is to say, wherethe 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 thefirst revolution of the shaft 222, when the
platen P makes the’ first impression from a print-
ing device- D on: the bedy 85 of the bill sheet S,
Pig, - 52; néither’of ‘the impression members- 602
and 603°0f the platén P is:rerdefed  ineffective,
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85:0f the sheet 8. :Howeveyr, during the next revo-
lution -:of the shaft:222, when the platen P is to
make:an:impression-of the data A’ upon the stub
85 6f thé sheet S, the lever 616, Fig. 53, associated
with the impression: member 662 is operated by
its cam:as 622, Fig: 56, to trip the above described
mechanism for disabling the impression member
502, theréby suppressing the printing of any data
A,;:Tig. 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 85 of the sheet S, the
lever 616 -associated with the impression member
893 is.actuated by its cam 622 to disable the im-
pression membper -603 .and thereby suppress the
printing of .any data-A’ in this third unpression—
making operation of the platen P.

.Each time the platen P-is restored to its upper
pesition; as shown in Figs. 53, 54 and 56, the
rollers 513 on the pivoted plates 610 strike the
bottoms. of -the raligned - stationary bars 612 and
the:plates 610 are thereupon pivoted downwardly,
rocking the shafts 606 and restoring the impres-
sion members 602 and 603 to their normal opera~
tive-positions in spaced relation with the block
§04. - Such restoring .movement of the impres-
sion. membkers is limited, as aforesaid, by the tails
§i{2 on 'the plates 6§19 engaging the lugs 6{5 on
the block: 881, the spring 611 aiding to maintain
the.parts in - their. operative positions to which
they have just-been adjusted.. Each of the im-
pression. members 802 and 603 is maintained
against:lateral displacement relative to the block
681 by a dog 625 mounted _on each end of the

5 block-8%¢ and.extending into a recess 625 in the

end of the impression member 602 or 603.
_-"As disclosed .in the aforesaid Gollwitzer patent,
@. 2,602,771 -(modified in accordance with Hart-
ley: patent; No. 2,002,737), the means for ad-
vancing the printing devices is actuated by the
platen cperating-shaft 222 through the medium
of a mechanism including an eccentric 230 that
is fixed on the shaft 222" and which has a strap
231 carrying- a ‘plunger 232, Fig. 43, having a
collar-238 affixed thereto. The plunger 232 is ex-
tended-through a:sleeve 234 pivotally supported
on-anarm: 288 of the printing device feed rocker,
the arm 225 being connected to a rock shaft 236
journaled in the frame T2 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 2283 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
thé 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,
ifahy, disposed therebelow. -
Inasmuch as a plurality (n- the present in-
stance, threed: . impressions.of identification data
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A and A’ are made on eacly 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 im-
pressicn-making operation of each series has been
performed. Such means includes a rocker 248,
Fig. 42, which has a cam surface that cooperates
with a pin: 244 on the latch 237, Fig. 43. If the
rocker 248 is in the position shown in Fligs. 42 and
43 at o time when the plunger 232 and: sleeve 234
are descending together to actuate the printing
device feeding means, the pin 244 on the latch
237 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 23T 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 plunger 232 and hence the printing device D
remains beneath the platen P after the first im-
pression has been taken from if, to enable second
and third impressions to be made in the second
and third cycles. A cam 238, Fig, 42, is mounted
on: a. shaft 2&L that is driven by the platen op-
erating shaft 222 through the medium of reduc-
tion gearing 243 and @ universal connection 242,
Fig. 14, the shaft 241 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 momentarily move the rocker 240 out
of engagement with the pin 244 on the latch 237
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
har 245 in whieh sensing pins as 246, Fig, 49, are
adapted te 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 Pig. 41, is utilized
to effect oberation 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 2471 pivotally
motinted at 248 on the frame 12 of the machine.
A spring 249 connected to an arm of the rocker
247 and anchored to a stop pin 250 tends to main-
tain the rocker 247 in an upper position in which
an: adjusting screw 251 on this rocker engages the
stop pin. 250, thus maintaining the: selector bar
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245 and the sensing pin. 248 in their upper inop-
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 24T. 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 Pig. 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 g lip 257 provided with a notch 258. A dog
259 normally seats in the neotch 258, this dog
keing supported by a leaf spring 269 attached at
one end to a lever 261 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 2417 is lowered in the
manner abeve described, that the dog 259 is.either
seated in the notch 258 or rides on the lip 257,
and the lever 261 is. correspondingly either re-
tained in its lower position as shown in Fig. 42
or is rocked teo bring the notch 262 into position
to cooperate with a Iug 263 on a rocker generally
designated 264 that is pivetally 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 Iowered.

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 kncbh 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-
tien 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 261 so that the lug 282 of the rocker
264 is hooked by the notch 262. The rocker 264
is therefore retained in its lower posifion until
the sleeve 234 is again elevated to push the rod
265 and free the lug 263 from locking engage-
ment with the netch 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 224
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 eTective 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 24T remains in-
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active-sd-long as:thie sleeve 234; Fig. 43, is un-
Jlatchéd from the plunger 232.

‘When the sleeve223: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- 264, has a portion
210 which effects the release of the clutch 8f,
Fig. 3B, whenever the rccker 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 T1,.as well
‘as the sheet feeding means of the machine and
certain other devices as will be-deseribed 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
-printing devices through the guideway in the: usual
manner. .

If 2 pnntmz dev1ce D~1s to be ut1hzed 1n the
»prmtmg oberation, the twenty-fourth posxtmn tab
is om1tted and therefore when the selector ‘bar
245 Tig. 43 is depressed ‘the sensing- pin: 245. will
not encounter a tab and the rocker. 264 and bar
_269- are restored . to. thelr upper posmons when
the sleeve 234, Fxg 43, is Towered. - The pawl 225,
therefore, .remains .in engagement ‘with' the lug
1294 to maintain the sleeve 223 coupled to the shaft
222 for operating the:platen.P. The clutch 81,
“Fig. 3B, is also unaffected so. that the drive shaft
80 remains coupled-to the gear trains which drive
‘the web feedm _back printing and severmg de-
Vices, and the sheet feeding méans.

Sheet conveying and posmomng means are pro- :

“Vided in.the main séction 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
'sha.fts as. 136, Fies.. 2A and 3B, located. at the
ends of the guideway. - Gripbing. rollers 628 car-
‘ted by roller suppoxts 621, pivotally mounted in
"brackets on the bed plate 99, bear on the tape
1525 As the sheet S is d1sc‘1arged from the per-

forating méchanism PM in the manner herein-

above explained, its leading edge. passes onto the
tape 625 and is gripped by the most right-hand
ro]ler 626, Figs. 1A, 3A and 3B, being thus held
“in firm contact with the tape 625 to be advanced

’thereby along the sheet gu1deway SG toward the -

platen P.

The sheets are timed in entering pr1ntmg pOSl-
tion with respect to the platen P by a stop finger
628 which is pivotally mounted on a rod 629 ex-

"tending long1tudmally of the sheet guideway, and

which has a rearwardly . extendlng portion - con- "

_operating with a cam 6308 on the cam shaft §23,
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 tc 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 longitudinally
to eénable the impressions to be properly spaced

< thereon. ' To this end three sheet stopping fingers

10 -
‘to.enable it to-advance into printing position be-
‘néath. the.platen P, the leading edge of the sheet
s first inserted into the bite between the second
.gripping rolier 626 and-the tapé 625, and the sheet
‘contintes to advdnce intil its leading edge en-
-gages the stop finger 631 which is then in:sheet

15

30

e
St

40

(Y

70 -

15

13

6312832 -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 631, 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

stopping position.” The platenP descends to make

“the first impression of ‘data A and A’, Fig. 52, on
‘thé-body 85 of the Sheet S while the sheet is

maintained stationary by thé finger 631.::As the

splaten ‘P s raised following the printing of :such

data on‘the body of:the sheet, the stop finger631

‘is:elevated -and the-sheet'S is-advanced by the

tape 6§25 until its leading edge engages the stop
finger 632, then in.sheet stopping position.” The
pplaten 'P. again descends-and prints the identifi-
cdtion data A’, Fig: 52, on the stub 86 of the-sheel _
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 heréinabove. 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

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
sheéet-is ‘freed :from engagément with. the stop
fingér 633 and is advanced by the tape 625 toward
the: left ‘end of the sheet guideway SG, Figs. .

~1A’and 34, to have further printing operations

performed upon:it in:a manner presently to ke
explamed another’ of the gripping rollers 626
serving to ‘clamp -the ‘sheet S against the tap=
625 .in this instance to insure its passage out .of
printing: relation with respect to the platenP.:

"~ In-the event there i§ a skip operation of the
. machineé, it is desirable that the shieet feed be in-

teriupted so that there 'will be no incomplete bill
sheets produced.” ‘Hehce if an inactive printing
device D, that is; one bearing a tab T in its twen-
ty=fourth ihdex 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 S then in printing position
‘béneath the ~platen P should remain in such
‘position until it has received impressions of iden-

tification data from the first succeeding gective

-printing device ‘to ‘be brought into printing posi-

tion. It will be Fecalled that whenever an:in-

“aetive printing device has béen sensed, the clutch
‘81, Fig, 3B; i thrown out, thereby interrupting
-operation: of ‘all:ine¢hanisms under- its" control.
~The stop finger cam shaft 623 and the feed tape
-pulley shafts as 136 dfe among these devices, and

hetice ‘they are:disabled and remain stationary

-concurrently: withthe disabling of the'platen. P.
“Thus ‘the sheet stopping finger 631, Fig.: 34, is
‘maintained’ in .
Cthroughout:the: idle "cycles “occasioned by ‘the
-§ensingrof an:inactiveprinting device, so thatthe

%its "-sheet . -stopping  position
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sheet S is maintained in printing position. Sueh
interruption of the sheet feed, however, does not
affect those sheets S which 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 gheets.

Printing form on jace 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, 14, 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 unit is identical in construction
and mode of operation with the printing mecha-
nism disclosed in the United States Letters 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 intothe
face printing unit FP, 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 im-
pression of identification data from the printing
device D at the platen P.- ‘The stop finger 637
is pivotally mounted on the rod 6298 and has a

lever arm which is coritrolled by a cam on the cam

shaft 623. As each sheet is freed from the stop
finger 633 it advances fo the left as viewed in
Fig. 3A into momentary engagement with the stop
finger 631, 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 637 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 6371 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 FP. Such
means comprises a feed roller 634, Fig. 2A, which
is rotatably mounted on the machine frame be-
neath the bed plate 89 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 $. “This roller $34 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 §34 until the leading edze of
this sheet has been advanced to the sheet feed-
ing means of the face printer FP.

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 34 through the medium
of a silent chain 635. A gripping roller636, Figs.
2A and 34, 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
836, 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 P, 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
bzars 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 cam
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 prinfer 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 usiial 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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materlar disposed between perforations at seiected
positions and the marginsof’ 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 dlong the margin of the body 85
near the center of the:.sheet S, and another
column -of perforations.84.ai-the left end of -the
stub 86 of the sheet S,-as viewed i Fig: 52, both
of ‘which columns of perforations are allocated
to: the. “book number” of the person to2whom
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 eéach 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
8. .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 fop mar-
ginal portion of :the body 85, Pig. 52, as well
as another'row of.perforations 84 along the hot-
tom ‘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 83, the left-hand margin
of the sheet S, Fig.»52; would Dbe slotted as indi-
cated; frapezoidal 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 I"in the tens order. . Of course,
in thus forming g 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 S near 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 ba,c:{ of
the sheet S, as shownin Pig. 51 -

The index positions-denoted by ‘the top row
of berforations 84, Pig: 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 edch of the ters#nd units ofders there-
of; - The. twelfth::index “Dosition from the- right,
designated. “K;":Fig. .52; relates - to-a. predeter-
mined factor known: as @ 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,. inclusivej- 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 theé appropriafe 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 customer is a
governmental agency. The twenty-fourth index
position, designated “Reg.,” is not provided with -
& slot if the bill being sent. to the customer is
a final bill. However, in most instances there
will be a slot in this: positlon .

As will be deseribed.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,

© Pig. 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 .34, inclusive,
where it is supported in a frame or stand gener-
ally designated 271, Fig. 2, The slotting mecha-
nism- 8L includes die assemblies generally desig-
nated 272 and 213, 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 margina] 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
8, 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 surrcunded
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 -
275 therein is of less thickness than the remainder
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of the block 274, as shown in Fig. 28, and the block
278 along the opposite side of the die block 274 is
iikewise of less thickness than the abutting side of
the block 274. The other two blocks 218, Figs. 25,
26 and 29, however, are coplanar with the main
portion of the block 214. )
- A punch guide block 217 is supported on the die
block 274 for the purpose of guiding the slotting
punches 36(, to be described hereinafter, and as
shown in Fig. 28, the guide block 21T has a leg
238 -which bears on the thin portion of the die
block 274, being accurately interfitted with the
die block 274. The remaining portion of the
block 277 is offset upwardly to afford a clearance

between itself and the upper surface of the die ;

iock 274, thereby providing space for the admis-
sion of a sheef as S, Fig. 51, into the punch guide
and die block assembly. The guide block 217 has
the same rectangular shape as the die block 274
and is provided with marginal openings identical
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 2TF and to the block 276 shown in Fig. 28.

The die assembly 273 is constructed in a manner
somewhat similar to-that of the die assembly 272,
Thus, the die assembly 273 includes a block 2890
‘having die openings 2715, Tig. 27, along one edge
thereof, these openings being positioned with re-
spect to each other and also with respect to the
die openings 275 in the die assembly 272 in an
arrangement identical ‘with that .of the perfora-
tions 84 in the positions along the right-hand
margin of the stub 88, 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
hlock 281, as shown in Pigs. 26 and 27, which is
accurately fitted against and is coplanar with the
die block 288. As shown in Fig. 29, the die block
280 is thinner at-its end porticns 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 blcck 282 having punch guide openings
-which are aligned with the die openings 275.
Another block 283 is similarly supported on the
‘block 281 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 280
and 281 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 27{, being screwed to flanges

285, Fig. 28, extending along the top of the frame :

27f.  Tre 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 2173,
and guide strips 286, Figs. 3, 19 and 27, are se-
cured 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
212 and 2173, respectively, in the following man-
ner. A shaft 287 TFigs. 2, 23, 28, 29 and 32, is
journaled in bearings 288 secured to the under
side. of the table of the frame 211, in much the
same manner as the shaft 102, Figs. 2A and 7, is
supported in the frame 88 of the punching mech-
anism PM. The shaft 287 has eccentrics 289,
PFigs. 23 and 28, thereon at peints opposite the
die assemblies 272 and 272. The straps 280 of tte

eccentrics 289 extend upwardly through openings
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in the table of the stand 271 and are pivotally
connected to connecting rods 281 of the punch
heads 292 and 293, thus supporting the punch
heads above the die assemblies 272 and 213, as
shown in Fig. 19. Guide pins 28/a fastened fo
the punch heads 292 and 293 extend downwardly
through bearings 291% mounted in the table, as
shown in Figs, 23 and 27.

The shaft 287 has g clutch 103a, Fig. 23, iden-
tical in construction with the clutch 103 of the
perforating mechanism described hereinahove,
that is adapted to couple the -shaft 287 to a fly-
wheel {04c¢ which is-connected by a belt 105¢ to
a pulley cn a motor M3, Fig, 2, supported in the
stand 214, for thereby cperating tie punch heads
292 and 293. The means for controlling the
clutch {82a is associated with the sheet feeding
means cf the slotting mechanism SL and will be
deseribed hereinafter in connection therewith.

The slotting punches 201, 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 301 has a notch 302 therein, Figs. 25
and 26, such notch being located in that portion
of the punch 301 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
%88, and blocks as 296 are secured against the

; under sides of the plates as 294 by studs as 297

that extend through the punch heads and plates
294 and are threaded into tapped openings in the
blocks 298, these studs having nuts 298 threaded
on the other ends thereof and bearing on the
tops of the punch heads 282 and 283. A punch
retaining plate 299 is secured to the bottom of
each block 296 by screws 300 which pass freely
through hcles in the block 296 and are threaded
into tapped openings in the plate 289. A shoul-
der is defined at the upper end of the notch 302
in each slotting punch 301, and this shoulder
normally rests on the edge of the retaining plate
288, and when the punch heads 282 and 293 are
in trheir upper positions, as shown, the bottoms
of the punches 304 do not extend downwardly
beyond the bottom faces of the guide blocks 271
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

-391, the slots of these combs 304 registering with

the tops of the punches. Legs 306 and 30T de-
pend from each interponent 305 on either side
of the comb 304, the spacing between the legs
305 and 307 being slightly greater than the width
of tte 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 205 in either
of two alternative positions in the comb 304.
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 301.
However, when the interponents 305 are moved
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‘igre’ forced: ‘downwardly'to remove the material
“irpthe'sheet S directly’ above the alignied die open-
“ihgs 215 théreby- forming trapézoidal slotsin the
Tsheet'S at selected of ‘the positions above the die

winwardly 4o-what +will-be- referred to::#is: their
s@ctive: bositions, in-which the: legs ~30T abut: the
‘comb 304, the legs '206: 6f the intefponents”are

positioned over the tops of the respective puriches

~801.

>purich héad' 293, Fig:26,-are similar-to the'inter-

:poneénts~205- in-the plihch ‘head:2§2-éxeept: that

" they-are: riot provided with* the notches-308%or
“detents’ 309,

“When- the-sheet-S:is ‘positioniéd in the slettmg'

‘mechanisin 8L, as shownin Fig! 3, to-be operated
upon by tkhe. punchés 301, it'is fate down ‘on'the
~dies 272 and. 213, and’ those:punches-301+that
- are:disposed above the fifst-transverse column'of
‘die’openings 215 to the'left; Fig.:27are therefore: 1
~adapted-to-slot - the ‘consedutive r-namber in'the
-“left~hand édge of-the:sheet S, ds viewed in’Fig.
»51.{or the right-hand edge, as-viewédin: Fig>52).
~As shown in:'Fig, 25, a’ brdcket 310:is secured to
‘the-table of the frame 2711 to the1eft-of: the'dieds-
-sembly-212,. this brackét having-an opening>311’
‘therein to:permit: the exit-of sheets'from the die
~agsembly. *A‘comb 3il‘is-secured to the top .of
‘the-bracket:310,.-this comb-having a square Hole
:3{2-extendirig: through the pdrtitionsiof the:slot-
~ted. portion ‘thereof-and:-being open:én the side
of-the comb:311{ fading the:punch-head 292, ‘A

rod: 313 fitted in- the opsning: 32 serves:as:a/ pivot

for a series of bell cranks 314, Figs. 19 @and- 25,

-which.iare mountéd in the comb-31 1 and ‘have-

-depending legs-that are respectively aligried with
“and-abut the outér énds:of 'the interponents 305
‘for-the consecutive numberingi puriches: 304, Fig.

- The - interponents - 305 :‘mounted +in the

(3]
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“opénings 275. - However, in the case of those in-
“terponents-305°which: are in* their -inactive posi-

~tlons,“as* shown in Fig.*27, the legs 306 of these
~interponetits* fierély - travel’ downwaidly - to - one

-side:of the'e¢orresponding punches 361 and these

<puriches :are’ éithér helq: fricticnally in‘their up-
~pér inoperative pesitions in the-guide openings
~in-the puach:guideblock 271, or they bear lightly

~“on*the sheet- S without penetrating it; the retain-
ing plate-299 worKing' idly through the slots 302
-of suelrpunches. .
<In ~the -case ~¢f -tHe conseeutlve numbermg
spunches,: it “is *désirable : that -the ipunch -inter-
~ponents 385 -be-réstored to-their-inactive’ posi-
“tions-When the-slotting ‘operation has been per-
“fotmed. :To-this‘end: a>stationary cam -323; Fig.

25,718 séeured ' to-the punch-guide block' 27T-and

25

30

~25, -An‘angle:plate *315- having islots for recéiv- .

-ing the bell cranks <314 :isrseciired to the ¢omb
31 1-and closes-the opehidg 312 to thereby retain
-the rod-313 therein., Isaterally exteriding aris

of the-bell eranks 314 are of graduated lengths,'as
-shown’ in~Fig, 19,:and: are: pivotally ‘connected to
‘the-ends-of levers:3{6-of graduated lengths which
‘extend at right angles to the bell ¢cranks:314:and
rare- pivoted -at -their-other -ends on-a shaft 317
:supborted-by-a-bracket 318, Figs. 19 and 32, on
the - frame 271 -of the -slotting ‘mecHanism "SL.

Veertieal-links-319, Figs. 23,25 arid 32, are’pivot- -4;

-ally connectedr-at: their uppér ends: to the levers
36 intermediate the ends -tHefeof-and exfend
downwardly through ‘opénings-in the bed. plate
284 -and table -of -the franie 271 ‘to: be pivotally

~coninected-at: their-lower ‘ends to-bell cranks-320 ..

-that - are : supported ‘in -staggered :relation on:-a
bracket-321 in the frame271.
~-A.group-of solenoids-322 ‘of conventional-con-
- struction is mounted on the bracket: 321, as:shown
-in- Figs, -2
‘noids extend -through -suitable openings:in ‘the
bracket~321.t0 -be pivotally connected to the bell
~eranks:329. ‘The-solenoids’322 are controlled by
the consecutive numberirig devicés, -as will be ex-
plained subsequently, and wheén -any ‘of :these
solenoids is -energized. it -actudtes-its ‘bell ‘crank
320 :and :-pulls the connected link ‘38 ‘and lever
315 -downwardly, thereby trocking -the-connected
-bell crank- 314 counterclockwise,as viewed in'Fig,

25 and moving the-assoeiated-punch interporent ‘—6'

‘395 - from -its inactive “position inwardly -to -its
-active .positien in ‘which -the leg 887 -abuts’the
-comb -264 and-the leg :306"is disposed -above the
top of the correspondingpunch 364. .

‘Hence, when the:shaft-281, Fig. 23, is-driven
rotatively in -the manner explained -heréinaffer
and -causes the-punch head:- 292 to descend; thdse
-punches-as 301, -Fig. 25, in -the-consecutive hum-
bering -group -above which -the -legs -306 “of ‘the
-corresponding -interponents -305 ‘are :positionied

4.and 32,~and the’cores' of these sole- 5;
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“extends~upwardly through'an‘opening in+the re-
-{ainihg. plate ~289 “to-a point mear ‘the:position

cecupied by-the plate: 294 ontlie punich -head:292
“When' it is'in its lowélmost-position. *Bach-of -the
interponents<385:in’ the-consecutive ' numbering

=+group-has-a’lug 324 which-exiends laterally to a

ipoint rabove ~thHe* cam -328. The:lugs 324 and

+the' cam *328- have complethentary-cam surfaces

“thieretn, ~and *when ‘the . punch ‘héad <292 ‘ap-

s proachés its’ lowermost: position, these“cam’ sur-

-faces: gre “engagéd -and those interponénts ‘305
>which *were spreviously ‘ adjusted “to “their “active
spositions ‘are~camméd - back Finto -their inactive
positions, ‘being held by -the’ 'spring-"i’)reés'e‘d “de-
“tents 309 ‘cooperating *with *the' notches 808 when
“thecpurich head 292 is Testcred,

“The punches 381 “which ‘are to’ slot the "book

timber, Fig. 52, in thie sheet S+as shown: m ‘Fig.

“51dreshown’ in ‘elevation inFig: 26fand are Posi-
zmoned in “the spunch hetds ‘292 ‘and 293 ‘above
“the “thiddle’ ‘and right-hand transverse - colurins
‘of -dievopenifgs 215, Fig.27.. ‘A-bracket 325°is
“secured to the table 6f the frame 271 to the rigit
‘of lthe -die~ assembly 212,738 viewed-in- ‘Fig. ~96,
~this<bracket Havitig® an ‘Opening, 32674t the level
“of e sheetuguldeway SG o enable sheets o~ be

“gectired to'the top-of the’ bracket 325 and a-rod

328 -is"motinted ‘thereinin- bhe same manrrer 2S
therod 313+ is mbunted: i the’comb 311, Fig. 25.
"Avgeries of Tevers 329 is‘pivoted: on ‘tHe fod 328
Yegpectively in a,hgmnent With ‘the’ 1nterponents
3365, Fig.<26, in ‘the Wook number ‘grotip on the
puich ‘héad: 292, thei loWer ends of tHe levers 329
-faouﬁtmg ﬁhe respeetlve interponéntsi305. ‘A lmk
330, Flgs 197and: 26,,wconneets ‘the upper* ‘ehd-of
‘64¢h Tever $79°to the ibpeér -end of o respective
grie"of?a-Seties 61 three-armed levers 331 p1vota11y
& ppérted m*a“céimb 332 earried by-a bracket 333
"to m ‘nght of f,he die” assembly 213 F: -2

table of the fr
h#ctgh w’mch \ }
‘die’gssembly 278, ower ‘arms ‘of the levers
‘51 abut thie punch- 1nterponent5”305 in’ the ook
number group on ' the punch head 293, and the
‘miilddle drms of the Membeérs 33! “extend later-
'aIly thioiigh the ¢omb 332° ‘and are rlgldly con-
Tected to the. shanks 335 of - the keys 337, The
key shanks '345 prOJect through suitable -open-
ings in-a cover plate -336-secured-to the top edge
-gf- the-comb 332, -and-the keys 337 -provided there-
en‘faeilitate manipulation-of the Tevérs 831.
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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. 18, 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
327 in the third row and the three keys 337 in
tiie bottcm row perfain to the units order.
When it is desired to condition the punch in-
terponents 3085, 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 331
are manually depressed for this purpose. Nor-
mally the interponents 305 in the book number
group on the punch head 282 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 338 to the levers 331, the levers
331 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 331 is depressed, it rocks its lever 33t
clockwise, as viewed in Fig. 26, to adjust the cor-
responding interponent 385 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 308. The weight of the key
shanks 335 acting on the levers 331 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 restonng levers 341 for the inter-
pqnents 305 is pivoted on a shaft 339 disposed in
--an opening 338, Figs. 34 and 37, which is formed
in the punch head 283 and extends transversely
of the sheet guideway SQG, Fig. 19, the shaft 339
being supported in this opening by small brackets
340 screwed to the punch head 293 and the levers

341 being maintained in spaced relation by suit-
able spacers disposed on sald 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
341, " The lower ends of these levers extend down-
wardly through an opening in the plate 284 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 341
" 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 341. 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 283. Thus
the keys 343 are maintained in their upper posi-

- tions at all times except when they are held down 7
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manually, and when they are in such upper posi-
tions the lower ends of the connected levers 344
are held clear of the lugs 324 of the interponents
305.

When a key 343 is depressed, however, the con.
nected lever 341 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 331, keys 337,
links 330 and levers 329. The upper end of each
lever 341 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 341 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 309 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 3085 for this par-
ticular punch 301 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
385 described hereinabove. However, the outer
leg 307 of this interponent is somewhat wider than
are the legs 307 of the other interponents 305,
and a recess 341, 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 348 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 347 in the interponent 385, thereby afford-
ing a ball and socket connection between this
interponent and the lever 349. The interponent
305 is provided with the usual detent 308, so that
by manually manipulating the lever 349 the con-

-nected interponent 305 can be adjusted to an ac-

tive or inactive position with respect to the
aligned punch 301,

As indicated in Pig. 31, the comb 294 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 301
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 fisure. A
bracket 351 is mounted on the table of the frame
211 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 351 carries a rod 353 on
which a series of twenty-three bell cranks 354,
F1gs 19 and 28, are pivotally mounted in the slots
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desoribed sarrangement - of :sprocket-wheels sand
-chains .affords «a.high«steprtip -natio-without -re-
«sorting-to. gear;systems, whieh:would be:likely:tn -

-0f ' the -comb 352, opposite: the: interponents:305
along the rear.or.rightrhand.edge,zFig.:28,,0f

:the punch-head-292. ~The depending.axms: of the -

:bell.cranks:354 abut the outer. ends of: the aligned
Jinterponents 305, .and:the.other -arms.of - these
-bell; eranks .are.pivotally, connected: to:1inks::385,
Figs. =24 .and 28, .which .exfend downwardly
;through openings in.the:bed.plate «284.and the
:table of :the ;frame 271 .and.are: pivotally -con-
.nected ..at .their :lower ends:to bell .¢ranks 385,
sounted in:staggered.relation on.a bracket 367.on
.the frame-271.
sBach:bell, crank 358 .is . pivotally.connected - to
;the, core.of a.solenoid:353 that is. mounted on.the
.bracket 357, there being twenty-three of:the:.sole-
.hoids : 358 for .contrelling -the interponents 285
associated .with .the.slotting punches =381 -.which
.are-allocated to.the first. twenty-three.index po-
.sitions. from .the .right, Fig.:51, along .the -upper
.edgé.of the.sheet S. sEnergization .of the:sole~
-noids 338 is.controlled by a.detecting means:that
.is.responsive .to.the- positions of :tabs as"T, Fig.
41, .at.certain index positions.en.the.printing de-
.vices D,.this.means being: fully .deseribed-herein-
.after. Bach.solenoid -358 .need-only-be-momen-
tarily energized in. order:to.set.its.interponent
:305 'to .an active position, -the detent 389 func-
tioning . to .hold theinterponent -in such -active
position until it is- positively restored. .Restora-
Jtion .ef .the.interponents.controlled -by the sole-
.noids 358 .is .effected :by -a -stationary .cam <328,
Fligs.:28.and :30, similar.to the-cam 323, .Fig. 25,
swhieh is.so.positioned that-it cooperates with cam
surfacés-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 385
.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
sthe. settmg thereof has-been changed by hand.
The means-for-advancing the sheetsS.into the
£ace .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
:feed .rollers are mounted, -as disclosed 4n -the
.aforesaid ‘Kranz -patent, No. 1,955,814, This
.shaft 359 .is driven continuously so long -as the
achine :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 389, Fig. 3A, is fast on the shaft-359 and.is
connected - by a sprocket chain 361, Figs. 3A and
27, to a sprocket wheel -352 formed on a sleeve
363 rotatably-mounted on a shaft 364 that-is jour-
naled in-bearings on the frame 211 of the slotting
-mechanism SL- to the right of the die assembly
1213, Fig. ‘27, -and below the bed plate 284. A
sprocket Wheel 865, considerably larger-in diam-

-eter than the wheel 362, is ‘also formed on the,

.sléeve 388 and is connected by a sprocket chain
866 to a sprocket- wheel 367 fixed on a shaft 368
journaled in ‘bearings on the: frame 271, to the
right of the die assembly 212, Fig. 27. The diam-
efer. of the wheel 887 is less than-that of ‘the
wheel 365 -and -hence the wheel 367 is rotated
more rapldly 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 380 -and 352, Fig.
-3A, -the shaft 368 is driven considerably more
Lapxdly than js the shaft-389, Fig. :3A.. The just
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take up an undue amount of space :and swauld,

5 -.therefore; be impractical in the: present.instance.
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sAsprocket:wheeli369,:Fig 27, is fxedoorx thesshals

308 .and .through:a sprocket chain.;310.drives:a

«sprogket .wheel :371 :fast :on:the shaft 2364, sand

:inasmuch as-the sprocket-wheels: 268; and:3Trare

~of ythe :same ~diameter, «shafts 1264 sand 368 »arc
~rotated:at the:same:rate.

sActhird sprocketavheel
372 .is fixed con the .shaft: 368;and ithroeugh:a

.Sprecket chain:373.drives.asprocketwheel 2374
-on:a-shaft.375;journaled in the frame:21utosthe

:Jeft -of ithe diesassembly 212, Fig.:27,:the: wheels
312.and 314 ‘having - the:same :diameter sotthat

1the-shaft 315 .is: driven:atthe .samerrabeias are

thesshafts368:and:364.

:As-shownin Fig. 27,.openings:316-areformed

iin~therbed .plate’ 284 in:the sheet guidewaySG
.af: the :slotting -mechanism SL-direetly. above:the
.Shafts 5364, :358 :and 1815, -and. feed srollers 3321,

318 -and: 319 respectively: mounted:onitheseshafts
projectslightly through-the. openings:316:into:the
-sheet.guideway, as:shown in Figs.:24," 25,26 and
32, .and because.of the:above. described sprocket
schain:interconnections, :these-rollers :311,318:and
3319 are driven.rapidly. counterclockwise ras:viewed
dn Figs. 83 and 34 for:feedingithe-sheets:into-and
-out -of ;the slotting-mechanism+SL. A shaft 396

.isstationarily-mounted:paraltel to:the front-edge

.of ‘theibed plate:284sinibrackets 390,492 . and 393
secured theréto, as shown «in ¥Figs. '8, 34,719,°20
and-27,-and: levers:391,:888 and 889 are rockably
mounted.on-the shaft 398 at points-opposite the
rollers =377, 318 and 310 :projecting sthrough the
ibed -of thesheet guideway:SG. Theselevers carry

~.gripping :rollers respectively -designated. 409,401

and 482 which are :positioned.directly above:the
:rollers:311,:318-and 379, respectively,iPigs. 19;and
:24. Leaf springs.-as #&8fa, Fig. 32, act upen itke
Jevers :397, 398 and 339 :to urge :the -rollers 468,
A0 and #02 -into :engagement -with -the rollers
371,318 and 379 -respectively positioned :there-
‘helow.

As the sheet S is-ejectedsfrom:-the face:printing
Anit: FP, Figs. 2,72A and 3A,:itis depositedin‘the

sheet guideway :SG of the:slotting mechanism:SL

and:s-advanced by:-the-printer FP until'its lead-
ing edge enters the bite between the rellers 377
and 400, Fig.:24,-whereupon the roller 31T acts to
dmpel the sheet:to the left, -as viewed in Fig. 32,
toward the die.assembly 213. “Theleading-édge-of
the sheet is-advanced by the roller 811, Figs. 24
and 21, through the -opening ‘334 in-the -bracket
333, Fig. 26, -and into the space between the:die
‘blocks 280 .and ‘281 and the punch -guide blocks
282 and 283,-respectively, of the die assembly 213.
‘The trailing -end portion of :the :sheet being still
in the bite -of the rollers 317 :and 400, .the lead-
ing edge:emerges from the.die assembly:273.and
-advances "into -the bite “between the rollers 318
.and 401, -and these rollers continue -to -advance
the sheet through the-opening 326 in‘thebracket
325 and into-the-die assembly 272 -where it -passes
‘between:the die’ block 214 and-punch.guide block
211.

Sheet stop fingers 420, Figs. 3, 19, 27 -and 28,
are -positiened -in ‘suitable recesses in ‘the -punch
-guide block 278, Fig. 25, to -the -left of -the die
block 214, Fig. 27, the fingers 420 ‘being formed
on:an-arm of 4 lever 421, as'shown inFig.-28, that
_is -pivotally -mounted on the shaft 396. A “leaf
spring-422 acting on-the'lever-421 normally main-

- tains the 'stop fingers 420-seated against the-die
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- block 2768 in position to arrest the leading edge
of a sheet S, as shown in Fig. 3, as the sheet is
advanced by the rollers 318 and 401 into the die
assembly 272. ’
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 main
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 381, 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 3§82 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 387
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 SL, the shaft 383 extending across
the bed plate 284 transversely of the sheel guide-
way SG thereon. A cam shaft 381, Figs. 3, 34,
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 391 so
that the cam shaft 391, 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 311 and 400, Fig. 24, by the time its lead-
ing edge has engaged the stop fingers 420. How-

ever, the roller 378 is still in contact with the *"

sheet S when it is in the position shown 1n Fig. 3,
and hence means is provided to elevate the roller
401, Fig. 24, away from the sheet S after the sheet
has engaged the stop fingers 420. Thus, the lever
398 that carries the roller 401, Fig, 27, has 2 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 SI, shortly
after the sheet S has engaged the stop fingers
420, the cam 424 elevates the roller 461 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 287, Figs. 23 and 32,
to the flywheel (04a. Thus a lever 427, Figs. 3,
19 and 32 is pivetally mounted on the shaft 396
and carries a roller 428 which is engaged with a
cam 429 on the shaft 381, and this lever is con-
nected by a link 430 to the arm {96a of a lever
186a associated with the clutch 103a. As ex-
plained hereinabove, the construction and opera-
tion of the clutch 103¢ is identical with-the clutch
103, Fig. 6, and hence when a rise on the cam 429,
Fig. 32, engages the roller 428 and elevates the
lever 421 and link 430, the clutch 103¢ is tripped
and clutches the shaft 287 to the flywheel 104a
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 angd 293 restored to their upper posi-
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tions, the cam 424, Fig. 19, lowers the roller 401
into engagement with the sheet S.

The lever 421 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 cam shait 391,
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 421 to elevate the stop fingers 420 out of
sheet stopping position. Such elevation of the
stop fingers 320 releases the sheet to the action
of the rollers 378 and 401, 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 431 at the left end
of the sheet guideway SG, Figs. 2 and 3.

The ejector 431, Figs. 1, 2 and 3, is supported
on a bracket 432 secured to the frame 271 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 315 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 1n
the portion of the sheet guideway SG interme-
diate the roller 3717 and the die assembly 2713. 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 40T to an arm 408 which carries a roller
469 substantially in vertical alignment with the
aforesaid opening 403 in the bed of the sheet
guideway SG. An arm 410 of the rocker 406 ex-
tends toward the shaft 389 and carries a roller
411 which cooperates with a cam 412 on the shaft
388. A spring 413 is anchored at one end to a
retaining collar 414 fixed to the shaft 404, and
at its other end to the arm 410 to urge the roller
4i| into engagement with- the periphery of the
cam 412,

When a sheet S ejected by the face printing

" unit FP is caught by the rollers 377 and 440, Fig.

70

24, and is advanced toward the die assembly 2173,
the roller 41, Fig. 21, is riding on the high por-
tion of the cam 212 so that the sheet is free to
pass over the opening 483 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
412 moves opposite the roller 411 and the rocker
406 is rotated counterclockwise, as viewed in Fig.
21, by the spring 413, 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 ds even-with:the surface of the:
bed.plate 284 downward.movement:of:the roller:
408:and arm-448 is arrested and the:leaf spring:
401 is flexed.” This:does: not: interfere-with:the-
feeding of the sheet:S inasmuch’as the rollér 409
is rotatably mounted.ion: the arm:.408 zand-the
pressure exerted by the roller-409:on-the.sheet:
is relgtively slight, - Moreover,.the.roller 488 need::
only .be  lowered-‘momentarily, aswill:’be: seen
presently.. If no:sheet ds:engaged-by. the roller.
409, the: rolier enters-the:opening: 483 :ag-the-
rocker 498 completes its:counterclockwise move-:
ment, Fig, 21.°

A’ block:4 5  of-insulating -material: is:secured .
to:the rocker. 48§:for-conjoint .movement: there- -
with and this block: 45 supports-a-switch’ gen=-.
erally designated 446 which comprises two spaced.
upper and lower-contact blades-4182and. 4171, re=-
spectively, - which- extend-generally:paraliel: to-

and above the:level of the-arm:408 at-all-times:::

ThHe ~lower: contact blade-4ELbears on:an: in--
sulated lug 419 on the arnmr:408;and ‘when-the--
rocker 496 fis -in-its ~upper--inoperative.-position,

the-upper-contactblade 418 4s out of éngagement -

withthe blade 441 Wheénrthe arm:4{8is‘rocked '«

downwardly, however;- and-a~sheet S'is-over the -
openinig 483--to- be -engaged- by ‘the -roller 409
downward movement: of-the-contgcet blade-4§T is
arrested-and this blade is fléxed toward the-blade -
418.- THe  block-4 5 ‘contiriues -to swirng down=-
wardly as-the -rocker 488 is pivoted about its
axis -and-hence-the-blade 418is brought into-con-
tact with-the blade 417, thereby-conditioning-an
electrical: circuit-for-the purpose-to be described
hereinafter.: Ifhn sheetis present-over-the open-
ing 483 ‘at the time the-arm-488 is rocked: down-= -
wardly, the-blade 4 {7 is not-arrested-in-the man-
ner -just -described-“and ‘hence-it ‘remains-outof
engagement with: the blade 4 8.7 Thus, the rocker -
408 - and associated: parts constitute a-deteéetor-
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.

Consecutive-numbering .device
A’ consecutive -numbering- device which ‘con- -
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trols the solenoids 322, Figs: 2, 24 and- 32; for-

slotting-the consecutive -nunmbpers in the-sheets as-
S, Fig.: 52, is shown:in detail’ in: Pigs. 35-16-38,"
inclusive; and :comprises three-stepping switch:
units .respeetivelydesignated by -the ~reference

characters 461—U." 481—T and -841-—H- Fig. 2

(respectively allocated tothe tens, units and hun-
dreds orders-of-the- conseeutive -numbers) which™
are carried-by the-frame 271 of the slotting-mech=-

55

anism: Sk  These~swit¢hunits are-of -identical -

construction except~that certain- parts-present-
in-4&1—Y and- 44{<-T have -been omitted from-
44— in the presentinstance,-and hence a-de-~

tailed-description -of-the ~constructional features :

60

of-the-switch unit ‘44 -~ will be representative-

of ‘the -disclosures- of*all"three such units,” such~
différences as may exist-being-pointed ‘out “here-
inafter. :

Each switch unitas-44f—U comprises-a rotor
442, a stator 443 angd an electromagnet-as 444<-U,
Fig. 35, known as a-stepping magnet, all of these
parts-being ‘mountedon -a- vertical-frame 445
that is secured ‘at ‘its top-and-‘bottdm-to-girders
448 -dnd 447 ‘provided in-the ‘stand-27¢4, Fig: 2.
Theirotor 442 includssahorizontalshaft 448 Figs:
35, 37 and 38,: journaled‘at its ends in-béarings -
formed in:the frame 44561 the switch unit 44 =1,
and a-series: of. five «dduble<armed- wipers- 4481,

e
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757t he -twenty-sixth -or-uppermost : stationary :con
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44924493, 449-—4-and449=5.fixedly.mounted -
on-this shaft in.axial.alignment and spaced-from::
each--other,- these wipers: being.-electrically. in--
sulated. from:the-shaft... The magnet-444:—U.is
supported in upright-position-above-the rotor as--
sembly 442; with-its-armature. £59-a%. the-top.. An -
arnr 45t depending from the armature 450-extends:
downwardly. to one side of the magnet-446—U.and
below: this:magnet,. . and- a-:pawl- 452 pivotally.

. mounted-on-the lower end of the arm 48k is urged-;

by.a-spring 453-into-engagement. with.the:periph-
ery-of aratchet 'wheel-454 fast on the-shaft 448..
Another:spring 455, Fig:-37, fastened-to a suitable-
anchor 455.on:the frame-of the -magnet-444—~U.-
tends: to-urge thearm-45f and-pawl-452.in such-;
g direction as to impart counterclockwise moye=--
ment:to-the ratchet 454 and-shaft 448, as:viewed
in-Fip-37: Such movement of the pawl 452 under-
the dAnfluence-of -the spring. 45895, however, isinors:
mally:restrained- by a-lug 487 on:the frame 443..
When the:magnet-844—Uis: energized, it-pulls-its.:
armature-458.downwardly-to.effect retraction:of-i
the pawl 452 dn:the amount of one-tooth:on:the -
ratchet 454, and-if.the magnet.is-subsequently de~-
energized-the spring: 455 ;acting -on:the-arm 45}
restores the pawl 452.into engagement with. the:.
1ug 457;-thereby advaneing the-ratchet 454-in:the=
amount: .of - one tooth.: A suitable.-spring-.detent«
458 .is;pravided-to-prevent reverse-movement. of.
the ratchet wheel 454:;.

The stator 442 has a-bank of stationarycontaets -
4589-comprising five sets of contacts 460—1,469-—2;:
460:=-3.; 460-—4. and 4605, Figs.- 35,. 37 -and -38;:,
which are-arrargedfor cooperation- with. the wip...
ers 4491, 8402 - 4493 -448-—4.and 449-—8.0f:
tha rotor 442, -the contaets of :the stator 443 being.
mounted in-a: hollowssemi-cylindrical insulating :
member 481 that is secured-to:and carried-be=-
tween-arcuate-end-pieces 462, Figs. 35.and-38, ems:.
bodied-inthe frame- 485.0f the switch unit, so as..
to- partially ;surround:the wipers: 448-—1,.448-—2,.
449:-3,-449—4 - and:449——5. . Each’set-of contacts
459--is:-aligned- with-a respective - wiper- 449:-and.,
comprisestwenty-six-contacts.spaced-apartand..

lying:n a vertical:plane.with.the-in dividual:con--

tacts respectively positioned.along radii-of a semix. -
circle about: ‘the shaft; -443.- The-inner- ends-rof
the contacts project. from the -intevior-of the.in=.-
sulating: member - 464 -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 -fromrthe..
insulating -member -481.. and:.are -provided. with--
soldering terminals.:. Corresponding:contacts.:in.:
each of the sets 460-—1, 460=—2,-and so on,.are.in

‘lateral alignment: withreach:other, and.the spac+

ing of the various contaets in.each sebis.equal to:
the amount of movement of-the outer-end of .the:
cooperating ‘wiper whenever it; has-been-actuated::
by the stepping - magnet-#44-=U.: Itwill.be.noted..
in.Fig:38 that.each arm:of a wiper-as 4491 com- .
prises a pair of cooperating spring-contacts:which -
are -disposed one:on cach:side- of ,the-plane-in..
which: the :corresponding ;stationary .contacts -as: -

4691 -are-positioned. As.the:wiper:is- rotated. .
"in-a step-by-step. manner as.deseribed. 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 alizned sef....

Tt will be noted in Figs. 43-and 45 that the inner -
ends-of twenty-five -of the twenty-six stationary.
contacts #60 in-each set as 460—I extend toward-
the sshaft *48 ‘merely-far -enoughto enable- the
wiper-arms to-make contact-therewith:- However,
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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 enablicg 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
Pig, 317.

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 416 on the rocker 406
is caused to close. As shown in the circuit di-
agram, Fig. 39, one of the contacts of the switch
416 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 416 is connected by a conductor
465 to one end of the winding of the stepping
magnet 444—U of the switch uni5 441—TU, 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 416 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 412, the switch 416 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 441—U remain stationary. Thus the switch
unit 44 1—U may be utilized as 2 means for count-
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ing the sheets in a run as they are successively

fed t0 the slotting mechanism SL.

As shown in Figs. 35, 36 and 37, an insulating
stud 470 on the arm 451 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 deenergized and
opened when the magnet 488—U is energized.
One terminal of the contact 469 is connected to
the end of the winding of the magnet 444U
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
471 and 472 to the wipers 448—1 and 449—2,

It will be noted in Fig. 39 that all of the twenty- -

five contacts in the set 460-—1 are wired together
and are electrically connected to a2 conductor 466,
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Figs. 39 and 40, connected to one terminal of a
contact 46TA of a manually operable switch gen-
erally designated 4671 known as a zero-setting
switch. The switch 467 includes three contacts
461A, 461B and 461C that are normally open when
the handle 46TE of the switch is not actuated,
and a contact 467D which is normally closed when
the handle 46TE 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 switech 467.
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 467A, 461B and 467C are open
and that the contact 461D is closed. Thus the
stationary contacts in the set 460—1 of the switch -
unit 441—U are ineffective to establish any cir-
cuit through the wiper 449—1{ 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 457D of the switch 467, 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 474, 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 467D of the switch 467, Fig. 40,
through the conductors 468 and 467 fo the top
contact 460—2, thence through the wiper 449—2
and conductors 472 and 471 to a terminal of the
contact 469, which will have closed upon the de-

5 energization of the magnet 444—U when the wiper

448—2 was stepped onto the first stationary con-
tact 480—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 444U is energized as just described, and
the contact 489 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 468 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 416 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 416, 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 -
448—2 attains a position in which it engages the
eighteenth contact 468—2 from the top, Fig. 39
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(the:direction:of the movement of the wipers bés .
ing.clockwise; as shawnin: Figs: 39:and40). _Such:.
positioning of the wiper449<-2:signifies that nine-
sheets have:been-counted-since the-wiger maved..

away-from itszzero:position: shown-in Fig. 39= 5

When:.the. tenth: sheet is:detected and-magnet-
444U is aliernately energized and:deenergizeds:
the wiper 448—2 maves onto the-nineteenth: cons:.

tact.and is thereafter stepped-onto-thetwentieth-

contact by the-automatic:stepping:means:. How~ 10:-

ever, it will. be noted that the\.twentieth:totwentys .
fifth .contacts, inclusive, are all:eleetrically-cons-
nected:to- the-conductor 46T and: hence .the autae-
matic stepping. circuit:is repeatedly -established -

as ‘the.contact- 389 .successively-opens :andecloses 15

during successive:energizations and:deenergizas.-
tions of the magnet #44—2, and this continues
until the wiper 448=-2; as well as the other wipers
in the switch unit-44{—U, has been restored to

its.zero position; whereunon:the automatic step- 20 ponents 208 to.active:positions:: If thewipersare:

ping.civeuit isbroken-until: a new:sheet has-been:
advanced to-the slotting :mechanismSL:

In:the set-of:stationary-contacts 460:=—3 of: thes
switch unit-441-—1,” commencing:-with-thersec~ .

switch 436; Figs. .19y 22:and:40;1 thatis operatéds
byraccan: 477 on- the-shaif:389:0f:the slotting::
mechanism Sk, . At:therproper-time insthe:oper~.
ation: of vthe::machine; after:each instance:thies=
sheet:deteetor:406;: Fig.-21, has beenoperated; the:
cam 411 momentarily :closes :the-switeh 476 .and::
extends battery: through: the :conductors -475iand:
414+t0/the . wiper: arms 449-—3 and 449—4itheres-
upon;: assuming: these ‘wipers:«to -besin: positions.;
representative :of “the.-digip .1, circuit:continues:
through:the conductor-413ito.the. connected soles.
neidi© 3227 therebyenergizing : the: solenoid. ; and::
causing:it to. adjust::its.-punch:interponent -305;:
Fig: 25;: to :an. active: positionz In likezmanner;:.
when:the wipers 449-+-8 and; 443:—4 have been:ads:-
Justed: to:positions representative-of-any of ithes
other:digits from.1 6.9 inclusivesthe -solenoids:
322:are senergized seither:singly :on-in-the:appros-
priate combinations for:setting their punch inters-.

in their: zero-positions.none.-of ‘the selenoids;322z
is energized.:.

Thie. wiper: 449=-5 is:advanced in:-unison -withy
the - other.: wipersin: the: stepping rswitch: unit-

ond contact from:the top;:Fig. 39;: the reference 25.-44t=—U, and: whenever:thewiners 449—3. and:

characters:1, 2; 3 and-so-on mp:to-9zhave been:
appliediito .each- alternate -contact from-the:sec< -
ond fo the eighteenth; inclusive;;and_the-station-.-
ary ccontacts-in-the .set :460-—4 have been-nums

bered -inran.identical: manner.
secutive.- numbering - device - is: used:: to : control:
notching. of the ~consecutive numbers; Fig. 52,in~
the..sheets-fed: to.-the: slotting vmechanism;: this.:
device.-is-essentially .a:counter -or -odometer, and-:

449—4 are -advanced:beyond:positions srepresents -
ative of:the:digit 9;the ‘wiper.449<i-5:successively

engages the. nineteenthi contact 468:+-5: from thes
top, Fig. 406, then:the: twentieth: contact. desigs-

Since the :con--30--nated by the referencescharacter:{0spertaiing::

to-this: numerical::'value; thence:to-the :twentys.
first:zcontact, andr finallyxzback to:its zero:posis -
tion;:shown «in Figs 40/:it being recalled thatthe::
automatic:: stépping::circuil -is: repeatedly-estab=-

insofar as.the-units order.is cencerneg; itrre-- 35 lished through the;wiper arm:449+2, Fig::39;,-once-:

peatedly counts wholenumhers insthe series from-
one-to ten as.sheets arefed. through: themmachine.-
For: convenience in, wining,: the.cireuits-for -the -
conseeutive -numbering - device..are- so-.arranged.

thessetting of -the :wipers-has:exceeded-the:digital:
value-of 9,-untilisuch:zero positions -have been-at-.-
tained:by -the :wipers: : ‘The -numbher;10-contach*
4§0—5 ;and.-the scontact “on:.each side-of .it ;are..

that-every alternate:contaet .in:the seriesg A60-—3 ~40.:elpctrically -conneeted: by -a conductor-473 40 one.

and 480-—4 is allocated .to one.of -thessignificant:
digits 1 £0.9 counted. by the.units. stepping switch:
441—U, as aforesaid; and-as: has. been,noted-here- -
inabove, the wipers of this switch.unit.arve givens

side-of the winding.of:-the stepping magnet, 4441
in. the#ens order:switch-unit 44 1—T, Fig:;39; the..
other:side-~ of - this . winding- being.- grounded . as..
shown: .. The wiper #4835 is electrically connected.:

two.steps. of advancing. movement -for.each. sheet 45°to-battery attheswitch contaet: 461D, 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 come-to.rest..on, a-r
stationary contact pertaining to.a significant . digit..

hence; as.the. wiper. 449-—5..in .the. units. order.
switeh. 449—U passes.over.the aforesaid.three ac- -
tive. contacts. 460—5 . including. the number. {6
contact. in that. series, the magnet. 444—T is ener+

once they have been.advanced.away from-. theit.so-gized... Then. as the wiper 449—5 returns to. its

Zero . positions..shown in.:Figs.. 3%:and.:40,. until.
they have reached positions.representative of.the-:
numerical value 10. .

The.contacts. numbered 1 t0.9,.inclusive;in:the-:

zero..position; the magnet 244--T.1s. deenergized..
and,the wipers 449—1{" to.449—5", inclusive, .of
the stepping switch 441—Tare adyanced cne step..
away. from their zero positions. A‘contact 469’ on-

sets 460—3 and #60—4.are electrically intercon--55+the magnet 444—T thereupon clgses an antomatic -

nected.with the.four slotting: punch, solenocids 322

Figs.:2.and. 32, allocated:to.the units.order of-the-
consecutive number, in such a manner that asthe«
wipers..are.: progressively .. advanced.. from: their.:

stepping eircuit 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--gg:a- carry-over -is_effected - from-the units order -

noids.:322 .are energized in.various-combinations.:.
representative of- the significant .digits. indicated--
by the.angular positions.of the wipers-449—3 and.;
448—4... For example,.in the.case~of the digitil,

switch- 44{—U"to-the - tens order switch- 841—T"
for every tenth -sheet-detected” by- the detector-
486> The wiper-449--F5 is widé-enough to engage
two-contacts 450-—5 ‘simultaneously so-that only a-

the wiper 449—3 rengages the:number 1 -contact g5-single -carry-over-impulse s -transmitted “to- the-

in-the case-460-3.series: which:.contact is-elee~-
trically connected by a-conductor 4713 to the-wind< -
ing of ithe first solenoid 322 to.theleft, Fig,48,:inx
the units.order-group;:the other side of-this scle
neid;; winding .. being -grounded: = The~number -1
contact- of the:460—4-series=is not:electrically -
connected: to:the - windings: of ‘any: of:the:solenoids
322.:

The :wipers:449--3.and 448~4:are ~connected:

tens order-in the.above.described operation.

The construction-and electrical cennectionsof #
the stepping switch unit 44 (=T are identical with-
those for the switch unit: 441U, except.that the -

70 tens order switch 441—Tcontrels-the -energizax~-.

tion-of:the four punch ‘solenoids:322 'allocatedto:
the:tens order of the eonsecutive number. More<:.
over,> for-every -hundred: sheets:detected: by-the
detector:406;-a carry-oversdisimade -first fronr-the-

by:conductors:474.and- 418 to-one :terminak. of:2:78 iunits .order switch-44 -0 ta-thetensorderswitchs
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441—T in the manner aforesaid, and then from
the tens order switch 44{—T to the hundreds
order switch 441—IH. This latter carry-over is
effected by the wiper arm 449—5’ of the switch
441—T as it passes over the number 10 contact
in the 460—5’ series, completing an energizing
circuit to the stepping magnet 448—H of the
switch 441—H, for imparting a step of advanc-
ing movement to the wiper arms 449—1i’’ of the
hundreds order switch 441—JH. 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 steppineg switch 441—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—I 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 441—H is similar to the units and tens
switches 441—U and 441—T, respectively.
Referring to Pigs. 35, 36 and 38, a plate 480
attached to the frame 445 of each switch unit
as #41—U carries a stub shaft 481 on which &
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 481—U to positions representative of a selected
numerical quantity prior to starting the machine
in operation and for this purpose number-setting
switches 481—U, 48T—T and 487—H, Fig. 39,
have been provided for the various orders. Tak-
ing the switch 481—TU 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 48T7—U and when it is desired to step
the wipers of the switch 44i—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 441—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 46TE of the zero-setting switch
461, Figs. 2 and 40, is rocked to close the contacts
ARTA, 4671B and 467C, and open the contact 46TD.
Such closure of the contacts 46TA, 4678 and 467C
extends battery to the conductors 466, 466’ and
486’/ leading to the stationary contacts in the
sets 460—1, 460—1’ and 4608—1’’. If any of the
wipers 449—1, 849—{’ 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 448—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—1 is no longer in engagement
with any of the stationary contacts as 480—I
shown in Fig. 39. Thus, the wipers of all the
switch units 441—U, 441—T and 441—H are all
restored to their zero positions shown in Figs. 39
and 40, and the handle 467TE of the switch 461
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
devices 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 tabs T
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
D 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 hereinabove, 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- 78 '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 in: jts:
“Reg.” position.

Suitable means: have: heen provided- for- senss .

ing. the: classification . data: represented: by the: 10:

Dositions of tabs: T. on the printing: devices. D:
Thus, referring to- Figs. 41 to. 45, inclusive, the-
rocker 247 which is part of the-selector-that cans=
trols operation of the platen P, Figs. 1A and: 24,
and the web feeding, back printing, severing.and: 15
other devices mounted in the frame 11, Fig. 3B,
has. an upstanding: arm: 490: which is connected-
by -a. link 491 to an arm 482:on- another rocker
483 pivoted at 494 on the. machine frame: 12

intermediate. the- rocker 241 and- the printing - 20:-

device  magazine. 229. The. rocker 493 has- a.
bridge portion 484 which transversely overlies the-
printing: device. guideway. in: the .same- manner
as.does: the. selector bar: 248: As best:shown: in

Fig. 81, the bridge 484: is- C-shaped: in. cross- 25

secticn -to: afford ‘a recess.485: opening into-. the
bridge:494 from. the forwardly.disposed: or right=:
hand face thereof; as viewed: in: Fig. 44y this e«
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 -glong. the.bridge:494; the sheaths: of-
these cahles:being. anchored to-a:plate 49T ses
cured: te 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- opens:
ings in one leg of an angle plate 498 that is:
disposed: in- the recess:485. Headed: sensing:pins 40
488 "disposed: in: suitable openings: in- the. lower:
leg- of the -bridge 494 are-secured-to:the: lower-
ends” of the-Bowden. wires:heneath: the. angle:
piate.498.. The: twenty-four: Bowden; cables 496

are mounted in the bridge: 494:in-such. a:man= 45

ner: that the sensing :pins: 499-are- aligned. with:
the twenty-four index: positions: on: each. printing;
device I as. it is-advanced through:the.guide-.
way: Acblock: 800;. Figs.: 44-and: 45; is :secured.

to:the:frame. 72 below the level .of:the printing: 50..

devices:D. in .the.printing: device: guidewayand:’
is.provided with:a:series;of twentys=four:openings:
581 substantially-in:vertical:-alignment. with: the:
sensing pins 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:thebottom of the'magazine 229:and:moves
it:into. a - position; intermediate-the sensing:pins::
4997 and: the magazine. 229, the-tabs T facing-gp
backward toward the magazine. In the next step-
of- movement of the feeding means, the printing.:
device:D: which. was in. this; last mentioned:posis.
tion is:advanced.to- a position: in: which: the.tabs:

T-overlie: the aligned.- openings. 501 :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..
41l and- 42; is depressed: by the roller 253, this: 4
motion: being: transmitted .through the-link: 491

to the.rocker 483 so that the two sets-of sensing.
pins. 498 and. 246° are:concurrently: lowered.- to:.
sense the tabs on: the:printing devices;: if-any;:
disposedtherebelow:-

R {35
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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.
o the distance: through which each of the print-
ing: devices: D "is: moved. whenever. the printing:
device feeding means. is.actuated. by the: eccen- -
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 rreceived .another step: of: advancing:
movement, by.-the:pins 246:. After: being sensed:
by-the:pins. 248, 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' 488; Figs. 44 and 45, it is advanced twice.
before it arrives:at printing: position beneath. the.
platen P, and the rocker 483 which carries the:
sensing:pins:499: will.have been operated. a:second
time to:enable these:pins to sense the. next sucs
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 device: 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 P, the rocker 493, Figs, 42. and 44,
is-actuated.a third time-to. enable the pins: 499
to sense::the third printing device D. As:exs
plained: previously, the:operation of: the: sheet:
feeding: means of the machine:is such that:after.
a. sheet-S: has received impressions of data.as A"
and-A’, Fig- 52, from: & printing. device D, it is:
advanced. ta a: position:intermediate. the: platen
P-and: the face printing unit FP, where. it is ar=-
rested momentarily: and then passes-through:the
face printing: unit!FP: and; upon--being. ejected-
therefrom, is:advanced. by the sheet. feeding:
means. of the: slotting. mechanism SI., into: the:
position shown.in: Fig; 3.in .the .die assemblies:
212 .and 213:.0f 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+483-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. col= -
lector K, Fig:-2.:

Thus, to:summarize;: after: the :sensing : pins:
498:have:been: operated once to sense the tabs T’
onna-particular :printing: device: D, they will be-
brought-into. operation-three more times to sense:
the :tabs on: the next: three :succeeding. printing:
devices-D. hefore the sheet 'S 'which received the-
impressions of identification data A and A’ from.-
the:particular printing device D hasbeen slotted.

. Therefore,: if- the ‘sets :of -classification datg, suc--

cessively: sensed .by. the pins. 499 are-to be in= -
corporated:in the:proper: bill sheets as, S, Pig: 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 abtained: a-position in:
the machine: where ‘such data’ may be -recorded
thereon by:the:slotting: mechanism- SLi.- To this

.endia:. 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: 484 of- the rocker 493.. The.other ends:
of;. these: cahle 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 §82 and 583 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 12. When the rocker 483 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 486, only three have been shown,
and these are aligned with switches 565—22,
505—23 and 505—24, but it will be understood
that similar switches 505—I to 585—21 are also
provided in the machine in circuits which corre-
spond with the circuits associated with the
switches 585—22 and 505-—23.° The switches
§505—1 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—I 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 458. : ‘

The angle plate 498, Figs. 42, 44 and 45, dis-
posed in the recess 485 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 5017
pivotally connected to the rocker 493, Figs, 41
to 45, inclusive. When the rocker 493, bridge
484 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 493 that are engaging tabs
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abutting against the leg of thé 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 -
5% 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-
16" 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 588 supported by brackets
509 on the machine frame 72. The plate 438
15 ‘is thereupon arrested in its upward movement
while the rocker 483 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
20489 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
93T on each printing device D, are not utilized im-
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 510,
5{1, 512 and 513, Fig. 46, are provided for retain-
ing the data sensed by the pins 489 on successive
* printing devices D, these relays constituting set-
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 510—
1, 5{0—2, 510—3 and so on to 510—23. It will
be noted however that only two of such storage
45 relays are shown in Fig. 46. Each of these relays -

is double-wound, -having, as in the case of the
relay 5i0—23, an energizing winding as 514 and
a2 holding winding as 5i5. Moreover, each such
relay has two contacts as 516 and 517 which are
50 normally open when the relay is deenergized.
Suitable automatic switching means comprising
the contacts of three multi-contact relays 518
are operatively interposed between the tab-con-
trolled switches 505 and the energizing windings
55 as 514 of the storage relays 510. The relays 518
have, in the aggregate, twenty-three contacts as
519 which are normally open when these relays
are deenergized. One terminal of each such re-
lay contact is connected to a corresponding one
go of a series of twenty-three conductors generally
designated 520, each of which is respectively con-
nected by a conductor as 521 to one terminal of
a respective switch as 505—I in the series 505—1
to 505-—23, inclusive, the other terminals of all
85 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
ag 519 of the relays 518 are connected on their
other sides by conductors as 523, to one end of
70 .the energizing winding as 514 of a respective re-
lay as 510—23 in the bank of storage relays 510,
The other ends of the windings as 514 of these
storage relays are connected by a common con-
ductor as 524 to a conductor 525 which is also
75 .connected to one end of the winding of each of

o=
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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, 521 and 528 diagrammatically
represented in Fig. 46. v

The- actual construction: of this cam assembly
and the cooperating contacts thereof will be de-.

seribed-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 52T and 528 being counterclockwise as viewed
in Fig. 46. It  may be mentioned at: this point

that-the cam 526 controls the entry of classifica-.

tion-data, derived from the sensed printing and
control devices, into the banks of storage relays
in-sequience; 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 cam 521
effects the clearing of ‘the banks in rotation after
the-data stored therein have been read out.

The cam 526 has a:lobe 526X which successive-
1y ecloses: and. opens four contacts 528A, 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, 526C and 526D is.connected to-a common
conductor 530 which is electrically connected by
a- conductor 531 to one: terminal of: the switch
505—24, the: other terminal of this switeh 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
iltustration, the pins 499 have been shown in their
raised positions, Fig. 46, notwithstanding that the

cam- 526 has closed its:contact 528A, Fig: 46.)-
Assuming that this-printing: device-bears-a tab T
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 505—22; Fig,; 46  There-

upon- ground is extended: through this switch to-
the cenductor-6524:and a..conductor 520 leading-to:
the:contact 519:0f-the-transfer relay-518. Further
assuming that the:printing device D does not bear-
a talb-in- its: twenty-fourth: index. position, the-
switch 505-—24. remains: closed :and - thus: battery-
is-extended from this .switchi through:the:con-.
ductors: 531 and-538:.to the closed contact: 526A-
and- thence- by conductors: 525 and ' 524: to- the-
windings .of ‘the- transfer relays 518, and:to the-

energizing. windings-as 514 of the storage-relays
510.at the instant: when the switch 505—22; Fig.
46, is closed. Hence, the transfer -relays:5i8 are
energized and the ground which has been-applied

on the relay contact 549 in the manner aforesaid:

continues through the conductor-523 to the wind-

ing 514 of the storage relay 510-—22, which relay
thereupon energizes and closes its contacts 516

and 511.

The windings as 55 of the storage relays 510
are.connected on one side by a conductor 532

to.battery, and on their other sides to the con-
tacts-as-816 of these relays, and when a relay

contact as:516 is.closed, it enables battery to be.
extended through-the winding as 515:of the relay
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to a conductor 538:which leads-to 4. tontact:52TA.
associated with the cam: 521, This cam has: four:
contacts 52TA, 521B, 527C and 521D equidistantly.
spaced around its:periphery; and these: contacts:
are closed at all times-except when a notch. 521X
in- the cam B27- successively moves opposite. the.
riders: of these- contacts to successively open:and
close the contacts as-the-cam 527 rotates. Each-
contaet as 52TA is grounded when closed and it
will be noted that all of the-contacts-of the cam-
52T are closed whenever the lobe 526X on the cam
526 closes-a contact-as 526A of this.cam. Hence;
at the instant the switch 505—22 is closed" to
apply ground on the: winding 514 of- the storage:
relay 510—22 and thereby energize this- relay-to-
close its contact 516, the contact: 52TA: of the:
cam 527 is closed and applies ground on the-con-
ductor $33. Thus a eircuit is:completed from:
battery through the conductor 532, winding 5(5
of relay §10—22; relay contaet 516, conductor-
533 and through the closed cam contact 52TA to
ground. A holding circuit is therefore estab-
lished for the storage relay 510—22 through the-
winding 545 thereof: 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 498 to their upper positions-
shown-in  this figure and: removes ground: from-
the winding 514 of the relay 518—22; this hasno-
effect upon the relay 510—{ inasmuch as-it'is
béing held in its operated condition-by its -wiridc
ing 515: Cam 526 opens its-contact 525A° con-~
currently with the restoration-of the sensing pins:
499 to thereby remove battery from the windings:
of the transfer relays 518 and thereby deenergize:
these relays which thereupon -open their contaets
ag.-518,

Thus- it will be seen that the storage relay
3§0—22 in the first: bank of storage relays 510:
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'518:would-
be energized and locked up-through their holding_
circuits in the same manner-as was the relay-
510--22; and thus-the settings of the storage re-
lays:510-would represent the-positions of ‘the tabs
T-on. the printing-device in-the-same-manner- as
the setting of the:relay 5(6:—22 of *this ‘bank-ef
relays indicates:that a-tab-is-present in ‘the twen--
ty-second index-position- on the- printing - device:
D Of course, it-is-apparent that several transfer:
relays 548 :may be:employed; or a-single transfer-
relay: having -twenty-three .contacts-as- 54 9-could
be utilized; however; such a-relay-might-not be:
as:reliable in operation as the several relays-548:
each having, at-the most, eight contacts, and-
hence the latter arrangement-is preferred in the
bresent-instance. ' :

A:group of three transfer relays 536 (only -one:
shown); i5 associated with the second bank:ef
storage relays 5il, these. transfer relays being:
similar-to the relays §18-and having, altogether,
twenty-three contacts 536A which are ‘normally-
open when the relays 536 are-deenergized. Each
of ‘these relay contacts is.connected on one side
to-the energizing or left-hand winding, Fig. 48, of-
a-respective storage relay-511—I, 511—2, and so
on,.in the bank of storage relays 5i | , 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 528 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 531
to a conductor 538 that leads to the contact 5268
of the cam 526. The conductor 538 is also con-
nected to the ends of the energizing windings of
the storage relays 511 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 51 { 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 511 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 541 to the contact 521B of the cam
$27, which contact will be closed and. grounded
at the time any of the storage relays 511 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 511, 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 511 are thus conditioned for energiza-
tion under control of the switches §05, 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, sclected ones of the storage relays 51t are
energized and are locked up through their hold-
ing circuits including the conductor 541 and cam
contact 521B in a manner similar to that ex-
plained hereinabove with reference to the stor-
agerelays 510. B

‘When the storage relays 511 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 512 in the
third bank. The windings of the transfer relays
543 for the third bank of storage relays 512 are

gsrounded 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 512 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 518 in the case
of the storage relays 510, 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 542 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 521C of the cam 521.

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 513 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 513. The transfer relays
547 thereupon energize and close their several
contacts 54T7—A to interconnect the energizing
windings of the storage relays 513 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 513 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 521D of the cam
521.

The cam 528, Fig. 46, has four contacts 5284,
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
551 associated with the first bank of storage re-
lays 510. These shift relays 551 have, in the ag-
gregate, twenty-three contacts 583 which are nor-
mally open when the relays are deenergized. The
windings of the relays 551 being connected
through battery to ground at one end and con-
nected at their other ends to the conductor §50,
these relays energize when the cam 528 closes
its contact 528A. The contacts as 517 of the stor-
age relays as 510—{ in the bank of storage re-
lays 510 are grounded on one side and on their
other sides are connected by conductors as §52
with the terminals of respective contacts as 553
of the shift relays 551. Closure of the contacts
as 553 of the shift relays 551 applies the ground
derived from the relay contacts as 517 of the en-
ergized ones of the storage relays 510 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 30f that record the classification data in
the first twenty-three index positions from the
right, Pig. 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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“beenaccomplished, ‘the: cam -528, Fig. 48, ‘opens
‘its-contact 528B to' remove ground from-the con-
“ductor 556 and thereby deenergize the-shift re-
1ays*557, and the cam 527 opens its contact 5218
-to break the holding circuit for the ‘storage re-

‘510 which were energizéd ‘and locked ‘up-in re-
*$ponse’ to’the sensing of tabs in the correspond-
‘ing-indexpositions on the ‘dforesaid first printing
“device:D to-Ue sensed, will:have their-contacts as
511, Fig. 46, closed tosupply ground to the wind-
ings of :the corresponding punch solenoids 328,
~and hence the ‘punch solénoids 358 which dre en-
~ergized - under ‘control of the storage ‘relays 58
‘are-operated in: accsrdance 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 ‘solencids 358, they
‘retain such-getive ‘positions until the slotting op-
eration has been performed “and hence it is tio
longer necessary to maintain the solenoids 358
or the storage relays 310 energized. Hende, prior
“to the time the fifth printing device D is sensed
by -the pins 499, the ¢cam 528 opens its contact
B28A, thereby removing ground from ‘the con-

‘Quctor -850 and deenergizing ‘the shift relays 551, £:

‘Fig.'46, and the'punch solenoids 358, and the cam
527 momentarily opens. its: contact 5214, thereby
‘removing ‘ground frem the conductor 533 -and
breaking -the holding ‘circuits ‘of the locked up
'storage relays 518, causing these relays to be de-
‘energized. While the fifth printing:device D:is-in
‘sensing position, the cams 527 and 528 attain the
angular positions shown in ‘PFig. 46 with respect
to their cooperatirig ‘contacts, and it will be noted
that the cam 527 'will have again closed ‘its
contact ‘52TA to enable the holding circuits for
‘the storage relays 519:in the first-bank to be re-
‘established, if and ‘Wwhen any of ‘these storage
‘Telays 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 inh Fig. 46 although the
‘cam-contact 526A is closed, to-facilitate illustra-
tion). The data represented by the positions of
:tabs on the fifth prihting device D is ‘entered in
the first ‘bank of storage relays 510 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 upen the tab posi-
tions ‘selected ‘of the storage relays 5§0-—1 to
51023, inclusive, are energized and locked up
until shortly prior to the time when ‘the ninth
-printing:-device D is o be sensed.

‘Prior to the time the sixth printing deviee :D
is:sensed by the pins 499, the cam 528 closes its
contact 528B to apply ground-on a conductor 556
which leads fo the windings of ‘the shift relays
857, Fig. 46, associated with the second bank ‘of
storage relays ‘811 -and thereupon the shift relays
close their several contacts 55TA to -enable
ground to be extended from the contacts as 558
‘'of “the energized ones-of the storage relays 5i1,
“through the ‘contacts 55TA of the relays 557 in
circuit therewith, and through conductors gener-
ally designated 599 to the conductors.generally
designated 854 and thence to the windings of the
pu.nch solenoids 358, which correspond to the
locked up ones of the storage relays 511. Thus
the data which was derived from the second
printing device D and stored in the 'second bank
of storage relays 81 is transferred, in effect, to
the “solenoids ‘358 ‘Which set the punch -inter-
‘pohents ‘305, Fig.'28, accordingly, When this has
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lays 'Bi1 and .release: those: storage relays which
were ‘Jocked ‘up, the cam contact 627A -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§ 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 511 in the manner described here-
inabove -in ‘the ¢ase of -the second :printing de-

‘vice D. The data derived from the second print-

ing ‘device which “was transferred to -the:punch

‘$olenoids 358 'dnd ‘thence to the punch inter-
‘ponents 308 -is recorded by -the slotting of ‘the

upper -edge of ‘the corresponding bill -sheet S,
Fig. 52, {upon operation of -the slotting punches

‘301.

“Prior to the:time'that th"e‘ seventh -printing -de-
vice D is sensed by the pins 493, the -cam 528
closes its contact 528C to ground the conductor

'B60 that leads to the windings of the-shift relays
‘861, 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 561 in the same manner as was explained
hereindbove in connection with the storage relays
518 and 51 and when such transfer of data-has

‘been -effected, the ¢éam 528 opens its contact:528C
to ‘deenergize the shift felays 561 and the punch

solenoids ‘358; ‘dlso, the ‘cam 5271 momentarily
opens ‘its ‘contact 521C to ‘break the holding -cir-
cuit for the locked up storage relays 512 and
thus déenergize 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 Telays 512 in the same manner

as ‘was the data_derived from ‘the third printing
device D.

Prior to the-seusing of the eighth printing de-
vice Dby the pins 499, the cam 528 momentarily

‘closes its contact 528D :to apply-ground on.a’con-

ductor ‘562 that ledds to the windings of -shift
relays 588 -associated with the fourth bank of

storage relays ‘513, ‘and upon the consequent
‘energization of these shift relays the data re-

tained-in the'storage relays 613 is transferred ‘to
the punch solenoids- 358; thereupon ‘the cam: 528
opens its ‘contact 528D ‘to deenergize its shift re-
lays 563 ‘and punch solerioids ‘358, ‘and the cam

‘527 momentarily ‘opens -its contact 527D ‘to re-

lease ‘the locked up storage relays 513. When
‘the eighth printing device D is sensed, the cam

‘525 closes its contact 526D to divert the data de-

rived ‘from this printing ‘device ‘into the fourth
‘bank -of -storage relays 513 in ‘the ‘samie manner

‘as the ‘data derived from'the. fourth printing de-
Yice D ‘was previously stored in this bank ‘of re-

lays.
From the foregoing it will be séen that means
have been provided to enable the ‘classification

.‘data represented by tabs T 'on Each prmting de-

vice D, Fig. 41, to be sensed, stored, and there-
after transferred to the ‘punch *solenoids 358 ‘at
a timein ‘the operation of the machine when 'the

‘sheet S, Fig. 52, which has received imprints of
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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 301. 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 310, 311, 312 and 313 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 fime 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 505. 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 Harfley 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, 527 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 579, 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 571 carried by upright arms 512 of a
bracket 513 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 515 is passed around this
sprocket wheel and around a sprocket wheel 516
on the shaft 388 which drives the cam shaft 391
of the slotting mechanism SL. Since the shaft
5 389 is driven in timed relation with the shaft
380, Fig, 3A, which in turn drives the shaft 241
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 514 and 576 being in this instance four-
to-one, the shaft 529 of the sequence switch 570
advances through ninety degrees in the interval
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, 518, 519, 580
and 581, 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. Bach cam comprises a central disc
582 of insulating material having a square open-
ing 583 to receive the shaft 5§29, 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 513,
Figs. 47 and 48, in position to cooperate with the
faces of the cams 511 to 581, inclusive.
Considering particularly the cam 571, Fig. 49,
it will be noted that there are two confacts 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 511, Figs. 49 and 50. The
other contact 586 bears on the plate 5§84 the
. greater portion of the time while the cam 517 is
50 heing rotated by the shaft 529 but intermittently
enters a cut-out portion or recess 521A in the
plate 584 to bear upon the insulating dise 582.
The recess 52TA corresponds to the contact 527TA
of the cam 521, Fig. 46, inasmuch as the contact
55 586 which constantly engages the plate £84 is
grounded and the other contact §8§ 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 undér the aforesaid other contact
586. Similarly, two spring contacts 586 cooper-
ate with the plate 585 on the cam 5§77, Fig. 50,
and are circumferentially aligned with recesses
65 527B and B521C, respectively, corresponding to
the cam contacts 5218 and 521C, Fig. 46, so that
the electrical connections from ground to these
contacts 586, and hence to the conductors 54 fand
5485 (see Fig. 46), respectively, are intermittently
70 broken angd reestablished as these recesses move
under their respective contacts. The relative
angular spacing of the recesses 52TA, 527B.and
521C in the plates 584 and 585 on the cam 5§77,
Figs. 49 and 50, are such that during the rotation
76 of the shaft 529, Figs. 47 and 48 (assuming an
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Anitial position of ‘the eam 527 as/shown in Figs.
49 -and 50), the recess 52TB s the first to ‘open
its contact, followed ninety ‘degrees.later by :the
‘recess 52TC opening its contact, and one ‘hiundred
eighty degrees subsequent ‘to the Jlatter, by the
‘recess ‘52TA opening its contact, 'in “the ‘same
-sequence as the cam 527, Fig. 46, opens the -con-
tacts '521B, 521C and B2TA, ‘it ‘being ‘assumed
throughout -the present -description ‘that ‘the :di-
‘rectionsiof rotation -of the:cams 571 to 581, inclu-
“sive, ‘are -counterclockwise, ‘as' viewed in Fig. 49,
-and ‘clockwise -as -viewed -in Fig. 50,

The plate 588 of the eam 518 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 ‘circumfereritially
aligned -with ‘a recess 527D in ‘the plate 584 “and
is ‘electrically eonnected ‘to ‘the -conductor ‘548,

10

TFig.'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 521D,
‘Fig. 46, of the ‘cam 521, “which is to say, that it
‘breaks the-electrical connection ‘between the-con-
tacts 586 bearinig on the plate 584 of the cam 5718
at ‘a time ninety degrees after ‘the recess §21C,
Fig. 50, opens its contact. The plate 585 on the
. opposite face of the cam 578 is grounded by ‘the
‘contact 588, Fig. 49, through the medium of the
rivets ‘584, and cooperates with two contacts 58§
which "are ‘aligried respectively with lugs 528A
and 528B of the plate §85 and are electrically
connected to conductors 558 ‘and 555, Fig. 46,.an
electrical .connection bétween 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 6f 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:cam shaft

‘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 579
cooperates with -a pair of contacts 58%, one of
which is idle-and the other of which is connected

to the conductor 562, Fig. 46, and this plate. has .
2 lug 528D which intermittently-establishes elec-

trical connection between the grounded plate ‘585
and the contact 588 connected to the ‘conductor
562 to produce the same ‘effect as the cam 528
closing its contact 528D.

Each of tre plates 588 and 585 of the cams
580 and 581 cooperates with g 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 531 (as'‘in the case

“of the contacts associated with the camn 526, Fig.
'46) ‘to one terminal of ‘the switeh 505—24, Tigs,
46 and 49, controlled by the Bowden cable ‘495
that is allocdted to the ‘twenty-fourth index: posi-

tion on the printing devices D. Tre plates 584

and 585 of the cam 588, and 584 and 585 of the
cam 581 have lugs 526A, 526B, 525C '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 i6f :contacts :586-to :produce the

-sameeffect ‘(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 sclosing - and -opening its ‘contacts 'as the

~shaft 529:rotates. :

Thus-it ‘will-be seen that the;cams-517110:58(,
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
data storage .apparatus. As “explained herein-
-above, the "arrangement -of cams and cohtadts
(shownin Fig. +46 is merely -diagrammatic, the

-actualiarrangement of the sequénce switch pref-

erably ‘being-that shown in:Figs. 47 to 50, incly-
sive, ‘These devices have the-advantages:-of being
of :simple and inéxpensive construction and easy
‘to.repdir. -Moreover, they are-compactand ‘can,
therefore, ‘be installed ina location on-the -ma-
‘chine, as’shown’in Fig, 19, where space is limited.
Obperdtion of the machine

‘Prior to-initiation:of operation of the machine,

@ roll :of paper -R, Fig. 24, is mounted .in the

‘stand .19 and a2 web W, Figs..2A and 3B,-is ded

from this roll and is threaded through the -vari--
ous -devices such as the web looping and with-

-drawing, back -printing, and severing -means
30

‘mounted in the frame Ti. -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.:34,
is-adjusted in accordance with the type:of print-
ing to-be-effected, for example, in case bill-sheets
8578, Fig."52, are to be‘produced by the machine,
the ratio must be such as t0:accommodate trip-
licate :printing inasmuch -as the identification
data. A-dand.A"aretobe impressed at three places
upon “a sheet ‘ds- 8 from ‘each printing device .D.
This ‘means-that ‘Guring two -out of -every thrée
revolutions of the “platen operating ‘shaft 222,
‘Fig. 42, thesleeve 234 'is disconnected ‘from $he
‘plunger 232 ‘of the eccentric 231 to thereby dis-
able the printing ‘device feeding means : during

‘stich ‘cycles angd ‘maintsin ‘each printing ‘device D

in ‘printing ‘position beneath the platen P,:Pigs.
3 and 3A, 'while ‘three impressions are -msde
‘therefrom by ‘the ‘platen P .onto a “sheet g S.
‘As e¥plained previously, the knob 268, Fig. 42,
is‘adjusted to its “skip” position :and a single:pin
285 is ihserted in the selector bar 245 in the

“twenty-fourth ‘position thereon to cause the ma-

‘chine to sKip:all printing devices D carrying tabs
as T in their twenty-fourth positions, ‘as shown
‘in:detted-outline in Pig. 41.

“The motors M2 ‘and M3, Figs. 2'and 2A, ‘which

‘drive the ‘perforating mechanism PM and s16t-

1ing ‘mechanism -SL 'are “set “into ‘operation :for
‘constantly driving ‘the flywheels -104 "and ‘104a
which -constitute the driving members of the
clutches 103 ‘and 103a, respectively. The “inotor

"ML, ‘Fig. 24, for the méin section 6f the ackihe

is ‘now ‘set ‘into “operation for driving the ;
“drive ‘shaft “80, Fig. 3B, and this ‘drive aft,
through “the 'medium -of the ‘bevel gears 220-and
221 constantly drives the platen operating ishuft
‘222, "The ‘clutch 81 is normally in its operative
condition and hence when ‘drive ‘shaft 80 ‘corn-
mences to rotdte, it acts through the tedium of
tte clutech 81 to drive ‘the ‘web feeding, ‘back
printing, ‘severing ‘and other ‘devices mounted on
‘the Trame T1, snd the sheét feeding and stopping
means for ‘the main ‘section -of ‘the mathitre in-
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¢luding the feed tape pulley shafts 136 and 136°,
the stop finger cam shaft 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 81 are the sheet feeding and stopping and
cluteh control means for the perforating mech-
anism PM. Thus in Figs. 3B, 5, 8, 9 and 10, the
pulley shaft 136 drives the feed rollers 122, 142
and 205, and the shaft 160 drives the cam shaft
{51 which controls the gripping rollers 156 and
212, the sheet stop fingers 165, and the clutch
103 for the punch operating shaft 102 of the per-
forating mechanism PM. Referring to Figs, 24,
3A, 19 and 27, the shaft 389, which is part of the
sheet feeding means of the face printer FP, con-
tinually drives the feed rollers 371, 378 and 319
of tre slotting mechanism SL in the manner

(3

10

15

explained hereinabove, and the shaft 380 which -

is geared to the platen operating shaft 222 drives
the cam shafts 389 and 391 of the slotting mech-
anism SL to thereby control operation of the
sheet detector 416 of the consecutive numbering
means, the sequence switch 510, and to control
the gripping roller 401, the sheet stop fingers
420 and the clutch 103¢, 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 4 cycle is meant the period nor-
mally required for the cam shaft 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 cam shaft 628 makes only

one revolution to three 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 bereath 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 dummniy 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 hack-
printed and face-printed with the form or re-
“oceurring 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 positicn 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 431—10,
441—T and 441—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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. Pigs. 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 461, 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 eycle 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 jimpression-making op-
eration of the platen in the first cycle, and the
pins 499 are caused to sense the tabs T on the first
printing device D which is then in position to be
sensed thereby. . Assuming that the control cams
526, 527 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 510. 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 bereath 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 eycle 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 2 regular bill
designation in another of such dummy sheets.

Tn 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
511, Fig. 456. 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-fourtli index positions, and hence the
mechanical selector is not conditioned to cause =
skipping operation of the machine, Such a skip
operation will be described in detail hereinafter,

After the operaflons 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 dummy
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 SI.. )

In the third cycle, Fig. 58, the first effactive
operations of the platen P take place. When the
platen descends the first time in this cycle it
makes 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
€3! 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 im-
bression of the data A’ on the portion 85¢ 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 632. The platen P descends a third
time to make an impression of the data A on the
portion 88D of the stub 86, that part of the platen
which normally effects printing of the data A’
heing ineffective in this instance.

Concurrently with this third down stroke of the
platen P the electrical and mechanical sensing
means are operated and the classification data
derived from the third printing device D are en-
tered in the third hank of storage relays 512, 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 gevice advancing into
the second sensing station, and the fourth print-
ing device being advanced into the first sensing
station. The stop finger §33, Fig. 34, is elevated
and the first bill sheet S bearing the identifica~
tien qata A and A’, Fig. 52, is advanced toward
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the faceprinter FP. The stop finger 637 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, consecui-
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 SI, 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 thirg 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 513, 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,
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 510 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 858 need only be energizeq 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 301 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 510 has been read out to the punch
solenoids, these relays are ‘cleared preparatory to
receiving an entry of the classification data rep-
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
SIL, 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 cam 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, Pigs. 51 and 52, ejected from the machine.
The various banks of storage relays 510, 5i14, 512
and 513, 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 jdentification
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 fime 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 T1, 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 correspondinz sens-
ing pin 498 upon engaging such tab actuates its
Bowden cable 496 and opens the special switch
505—24, Fig. 46. Thetreupon battery is removed
from the conductors 531 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—I 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 518 and the energizing windings
of the storage relays as 510, assuming that these
relays would ctherwise 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-
-1y and actuates the lever 256 to cam the dog
259 gut of the notch 258 in the lip 251. 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 261
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 lever
261, so that the rocker 264 is held locked in its
extreme clockwise position, as viewed in Fig, 42.
This has no effect upon the paw! 225 during the
current impression-making operation of the
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platen P, Pigs. 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 227 is rotated
into a position in which the tail of the pawl 228
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 261, the bar 268, Figs. 42, 3A
and 3B, so positions the rocker 270 that the
clutch 8t is released to thereby uncouple the
Grive 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
cam shaft (51, 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 311, 318 and 319, Fig. 217,
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 z twenty-fourth position tab is in
printing positicn beneath the platen P. The cam
shaft 391, Figs. 3 and 3A, that controls the oper-
ation of the sheet stop fingers 420, Figs. 19, 27
and 28, the clutch 103¢ of the slotting mech-
anism SL, and the gripping voller 401, likewise
continues to function inasmuch as it is driven
by the platen operating shaft 222. Hence when
the aforesaid sheet S has been slofted, the stop
fingers 420 are elevated and the gripping roller
801 descends as usual to enable the feed roller .
378 to advance the sheet into the bite between
the rollers 319 and 402 which thereupon feed
it to the ejector 431. 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 §34 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: thé 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 & twenty-fourth position-tab
is'sensed by -the selector 245. Thus the printing
device D which brought ahout 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 deviee D
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 SIL
is slotted and ejected.

Since there is g 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 441—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 SIL,
goes through its cycle of operation even though
no sheet is positioned therein, but in this instance
the slotiing punches 301 which are controlled by
the storage relays as 5{0 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 zlong 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 hereinabove. 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
3, 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 fo the production of com-
plete instruments which may be utilized in sort-
ing systems as shown, for example, in Perkins
Patent No. 1,544,172, )

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 74, it is advanced into the
perforating mechanism PM, Figs. 14, 4 and 5,
where it is provided with the marginal perfo-
rations 84 and corner bevel 871, 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 ston-
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 8 is fed to the face printing

* couple FP, Flig. 3A, which rapidly prints the form

P, 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 416, Figs. 21 and
27, and into the slotting mechanism SL to be
operated upon by the slotting punches 301, Figs.
24, 25, 26 and 28, As the sheet momentarily ce-
operates with the detecting roller 409; the switch
416 closes-and sends an impulse to the stepping.
magnet 444U, 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 301 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 3Cf, 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 8. 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 tabsT,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 D 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 SL. 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 5i0, 511, 512 and 513 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 271, 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 24,
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 241, 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

10

)

[
[

30

60

2,302,082

the friction shoes of the clutch, a positive wedg-
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 driv-
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 eliminate$ 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 inte 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 déevices, and
means at said recording station comprising a plu-
rahty 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-
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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,
megns for feeding a series of sheets through said
printing position and threugh 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
ab 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 g 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, timing 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-
tral 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 im-
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 operahle selectively under control of
said sterage 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 & series into sensing
and printing positions in the machine, means for
advancing printing and control devices one by
one to sensing and printing Dositions, sheet feed-
ing means operable to feeding sheets one by one
t9 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 datg 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
Qf storage devices in relation to the sensed print-
ing and control devices in accordance with a pre-
fietermmed 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
mea.ns. located at said recording -‘position and
comprising a plurality of recording members re-
spectively allocated to different index positions
on sald sneets and operable selectively under con-
trol of gaid storage devices, said timing means also
operating to place said recording means in con-
!;rolled relation to said groups of storage devices
n accordance. with said Dredetermined reoccur-
ring rotation and succession, '

fi. A machine -as ‘claimed in claim 5, in which
sald timing meang additionally operates to clear
e:ach group of storage devices of its DPrevious set-
t;ng after such group has been placed in control-
ling reiation with respect to said operating means.

1. Ip a printing machine whichi utuizes se-
Quentially fed printing and control devices bear-
;ng printing means for making impressions of
identification data on sheets  advanced serially
through the ‘machine, said devices also bearing
controt means representative of classification
data, means  affording printing and recording
bositions in the machine, means for feeding sheeis
one by one to said printing and recording posi-
thns, means for. advancing printing devices to
prmting 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 sheeéis
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-
trolied by said sensing means and operating to
retain a setting according to the classification
data derived from each device for at least & 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 he
selectively located to represent classification data
respectively related to such identification data,
impression means. at said printing . position for
producing impressions from said prinfing 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 sald recording position com-
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. X

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 sald
devices as they are passed through the machine,
jimpression 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, 2
portion of said first sensing means being opera-
ble o 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 sald 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
o 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 sald 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 ‘opérable 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 jdentification dats 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 ang registering a unit count each time
the presence of a sheet is detected, and recording
means comprising a plurality of recording mem-
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 positicn 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 o 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 ta
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 count-
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. i

15. In 2 printing machine through which
sheets are successively advanced to have printing
and other recording operations performed
thereon, & sheet detecting device movable. into
the path 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 ohstruct-
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 cperation 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 aoperable to
sense contrel 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 addi~
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tional recording means whenever sald 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 & 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 gerially 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 itg relative position in the series, other select-
ing means responsive to the control reans 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 on 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 ma-
chine, and means for recording classification and
particularizing data pertaining to said jdentifica~-
tion data on said sheets at & 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 sald 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 jdentification
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 2t 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 sn operative position, interponents re-
spectively disposed hetween 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
sald 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.

92, Tn a printing machine having sensing and
printing positions, impression means at said print-
ing position, means 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 g 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
operated upon by said recording means.

23. In a machine for producing a series of
business instruments, meang 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 intp and then out of
said path at a predetermined position there-
along to detect the presence or absence of g
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 g sheet
is defected, 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 g 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 ares 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 preducing 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 g 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 humbering of the
sheets of a series.

27. In a machine for producing a series of
business instruments bearing individual particy-
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 g series. _
FRANKLIN E. CURTIS.




