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[57] ABSTRACT 
A plurality of rolls of paper webs and rolls of carbon 
transfer webs are mounted .on corresponding spindles 
which are cantileverly supported in tandem arrange 
ment by an upright frame. Each paper supply roll is 
rotated by a constant pressure feed belt, and each 
paper web is fed upwardly from its supply roll through 
a corresponding punch unit which forms laterally 
spaced control holes and U-shaped cuts in_ the web at 
longitudinally spaced intervals. Each paper web is 
then fedvupwardly through a corresponding multiple 
color print unit which successively prints formats on 
the web. Each carbon web is fed upwardly from its 
supply roll by, a suction drum and passes through a 
corresponding punch unit which forms longitudinally 
spaced thumb notches and glue transfer holes in the 
web in addition to a set of control holes. The carbon 
webs are then collated withthe-printed paper webs 
whichvare secured together by glue spots projecting 
through the transfer holes in the carbon webs. The 
web assembly is then fed through a unit which prints 
consecutive numbers on the printed forms and then 
through a device which simultaneously prepunches 
each form and sizes the form vto length. The web as 

_ sembly then feeds into another device which com 
pletslrsevsrs seeltfstmesslfess?timwetslvintp tbs 
bottom of a stack so that the consecutive numbers in 
crease-in a direction from the top of the stack toward 
the bottom. 

6 Claims, 12 Drawing Figures 
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PRODUCTION OF MULTIPLE-COPY BUSINESS 
FORMS 

BACKGROUND OF THE INVENTION 

In the production of multiple copy business forms 
such as, for example, the multiple copy forms used by 
service stations, retail stores and other businesses for 
recording charges to an account represented by a 
credit card, it is common for the business form to in 
clude two or more paper copy sheets and one substan 
tially heavier card copy sheet between which are inter 
leaved carbon transfer sheets. The copy and carbon 
sheets are usually attached together by a stub end por 
tion which is detachable from the copy sheets by 
quickly pulling or tearingthe stub portion from the 
copy sheets and allowing the carbon sheets to remain 
with the stub portion. The card copy is adapted to re 
ceive punched holes representing a coded number or 
other information which can be automatically read by 
a sorting machine. 

Usually, such business forms are produced from rolls 
of paper and carbon webs which have a width several 
times the width of the form, and each copy web is fed 
through a printing press which prints several copies of 
the forms across the width of the web. The printed copy 
webs are then rewound into rolls which are transferred 
to a collating machine along with rolls of carbon trans 
fer webs. The paper webs are collated with the carbon 
webs interleaved therebetween', after which the assem 
bled webs are fed through a slitting and cutting ma 
chine which separates the multiple copy forms and col 
lects them in a stack. The'stacked forms are then trans 
ferred to a machine which prints consecutive numbers 
on the forms, prepunches the forms with holes corre 
sponding to the consecutive numbers and then restacks 
the forms with the lowest number at the top of the 
stack. 
The above method for producing prepunched and 

consecutive numbered business forms has been found 
suitable for producing a large volume of forms. How 
ever, when producing a small volume of forms, the cost 
of the forms is signi?cantly increased by the time and 
labor required for operating the separate machines and 
for transferring the rolls and stack of forms from one 
to another. That is, after each paper web is printed and 
rewound, the roll must be transferred to the collating 
machine where each web is threaded into the machine. 
In addition, the stacks of formsmust be transferred 
from the slitting and cutting machine to the prepunch 
machine where the ?nal operations of prepunching, 
numbering and restacking are performed. 
Multiple copy business forms have also been pro 

duced on a machine which combines the operations of 
printing a web, slitting the web into separate webs, col- t 
lating the separate webs by directing them at right an 
gles to the path ofthe original web, and then cutting the 
collated webs into forms. However, substantial timeyis 
required for threading each web through the machine, 
and furthermore, all copy webs are made from the 
same paper web so that a card copy cannot be pro 
vided. 

In another form of machine which has been pro 
posed, separate rolls of copy webs are fed in laterally 
spaced relation onto a common print roll. The direc 
tion of the webs is then changed 90° and the webs are 
collated into overlying relation with carbon webs being 
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2 
fed therebetween. The web assembly is severed into 
separate forms which are stacked. This machine pres 
ents a problem of printing copy webs of different thick 
nesses in addition to a problem of threading each web 
through the machine. Furthermore, the stacks of forms 
must then be transferred to another machine for pre 
punching. Whenever it is necessary to transfer either a 
roll of paper or a stack of forms to perform another 
operation on the web or forms, usually storage space is 
required during the transfer, and such storage space in 
directly adds to the cost of'producing the forms. Fur 
thermore, additional labor is required for making the 
transfer and for operating the separate machines. 

SUMMARY OF THE INVENTION 
The present invention is directed to an improved 

method and apparatus for producing multiple-copy 
business forms and is especially suited for producing 
prepunched business forms including one or more card 
copies adapted to be processed within a card sorting 
machine. However, the method and apparatus of this 
invention may also be used for producing business 
forms having only sheet'material and no card stock ma 
terial. The apparatus of the invention provides for con 
tinuously producing prepunched and consecutively 
numbered multiple-copy business forms from supply 
rolls of plain paper webs and unprocessed carbon trans 
fer webs, each preferably having a width corresponding 
to the desired width of the business form, or a width 
corresponding substantially to the width of two or more 
business forms. ' 

The invention also provides for continuously produc 
ing multiple-copy forms each including one or more 
card copies having prepunched holes corresponding to 
coded information and which are precisely located 
from one end of the card copy. As a result the card cop 
ies may be quickly processed within a card sorting ma 
chine without producing rejects which result from poor 
registration between the punched holes and the ends of 
the card copy. The invention further provides for pro 
ducing multiple copy forms having consecutivenum 
bers and for continuously stacking the forms so that the 
numbers increase'in a direction from the top of the 
stack to the bottom of the stack. 

In accordance with a preferred embodiment of the 
invention, a series of rolls of paper copy webs and a 
corresponding-series of rolls of carbon transfer webs 
are supported by corresponding spindles which project 
cantileverly from a wall-like frame and are arranged in 
tandem relation. Each copy and carbon web is fed 
through a corresponding punch unit, and each copy 
web is then fed through a multiple color printing unit. 
The copy webs are collated with the carbon webs inter 
leaved therebetween, and the webs are secured to 
gether by glue spots which are applied at longitudinally 
spaced intervals corresponding to the locations of de 
tachable stub portions of the multiple-copy forms being 
produced. , - 

From the combined punching, printing and collating 
and assembling apparatus, the web assembly of succes 
sive forms is fed through a printing unit which prints a ' 
series of consecutive numbers on the forms. After the 
printing operation, the web may be folded or rolled or 
the like; the individual successive forms may be severed 
in any suitable manner. However, in this invention as 
shown, from the printing unit, the web assembly is fed 
into a prepunching unit or device which simultaneously 
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prepunches holes within each form assembly corre 
, sponding to the printed number and sizes each form as 
sembly to length so that the prepunched holes are pre 
cisely spaced from one end of the corresponding form 
assembly. Immediately following the prepunching and 
sizing operations, the web assembly is fed into a device 
which completely severs each form from the web as 
sembly and feeds it upwardly to form a stack so that the 
numbers increase downwardly within the stack. 
Other features and advantages of the invention will 

be apparent from the following description, the accom 
panying drawings and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a somewhat diagrammatic perspective view 
of apparatus for producing multiple-copy business 
forms in accordance with the invention; 
FIG. 2 is an enlarged vertical sectional view, taken 

generally on the line 2-2 ofFIG.‘ 1 and showing the die 
set for punching and sizing each business form; 
FIG. 3 is a diagrammatic perspective view of the ap 

paratus for prepunching, sizing and stacking business 
forms, taken from the side opposite that shown in FIG. 
1, and drawn on a larger scale than FIG. 1; 
FIG. 4 is a somewhat diagrammatic fragmentary sec 

tion taken generally on the line 4-4 of FIG. 3; 
‘FIG. 5 is a somewhat diagrammatic section taken 

generally on the line 5-5 of FIG. 4; 
FIG. 6 is an enlarged axial view of the form stacking 

drive mechanismshown in FIG. 3; ' ' 
FIG. 7 is a fragmentary plan view of a continuous 

business form assembly, illustrating the operations per 
formed by the pre‘pun'ching and sizing die set; ' 

FIG. 8 is a view similar to FIG. 7 and illustrating the 
operations of completely severing a form assembly and 
of indicating a predetermined numbering of form as 
semblies; ' 

FIG. 9 is a plan view of a business form assembly con 
structed in accordance with the invention but without 
a printed format; - 
FIG. 10 is a fragmentary view of the form assembly 

shown in'FIG. 9 and with portions broken away to show 
the assembled sheets and the fastening means for the 
sheets;' . I 

FIG. 11 is an enlarged elevational view of a paper roll 
drive mechanism shown in FIG. 1; and 
FIG. 12 is a section taken generally on 

12—12‘of FIG. 11,. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The apparatus shown generally in FIG. 1 is used, for 
example, for continuously producing multiple-copy 
business forms 20 (FIGS. 9 and 10), each of which in 
cludes an upper or original paper copy sheet 21, an in 
termediate paper copy sheet 22 and a relatively heavier 
card copy sheet 23. However, as stated above, the ap 
paratus may be used for producing business forms of 
only paper sheet material, or for producing business 
forms having more than one copy of card material. In 
terleaved between the copy sheets 21-23 are carbon 

the line 

' transfer sheets 24. All of the copy sheets 21-23 are pro 
videdvwithlU-cuts 26 and all of the sheets 21-24 receive 
a series of three laterally aligned straight cuts 27 which 
intercept the U-cuts 26 and define a stub portion 28. 
Thus the copy sheets 21-23 are attached to the stub 
portion 28 by the narrow ties de?ned between the U 
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4 
cuts 26 and between the outer ends of the cuts 27 and 
the side edges of the copy sheets. When ‘the copy sheets 
21-23 are pulled or snapped from the stub portion 28, 
the ties ‘are torn to permit the separation, but the car 
bon transfer sheets 24 remain with the stub portion 28. 

In the multiple copy business form, the end portions 
of the copy sheets 21-23 and carbon transfer sheets 24, 
forming the stub portion 28, are retained by glue spots 
29 which attach adjacent copy sheets through a series 
of holes 31 and through an arcuate notch or hole 32 
within each carbon transfer sheet 24. The stub portion 
28 of each form 20 also includes a pair of feed or con 
trol holes 34 which extend through all of the copy and 
transfer sheets 21-24. The forms 20 are also printed 
with consecutive numbers 35 which correspond to a 
machine readable number code de?ned by a group of 
punched holes 36. The punched holes 36 may be any 
suitable machine readable punchings, such as, for ex 
ample, “l-Iollerith” punchings, or the like. The opposite 
end of each form 20 has a beveled corner 37 and a 
rounded corner 38. - 

Successive forms 20 are continuously produced by 
the apparatus shown in FIG. 1. This apparatus includes 
a combined punching, printing and collating unit 40 
which has an elongated upright frame 42 constructed 
of aligned modular sections 44. A pneumatically in?at 
able spindle 45 is cantileveredly supported by each of 
the frame sections 44, and the spindles 45 receive cor 

, responding rolls R1, R2, R3, and R4 of paper copy webs 
46, 47, 48', and 49, respectively. Each of the copywebs 
46-49 is fed from its corresponding roll around a set of 
guide rolls 51 and a dancer roll 52 which is supported 
by a pivotable arm 53 (FIG. 11) connected to a pneu 
matically actuated brake mechanism 54 for the corre 
sponding spindle 45. Each of the web supply rolls R1 - 
R4 is rotated by an endless feed belt 55 (FIG. I l ), 
which is directed around a pair of parallel spaced rol 
lers 56 (FIG. 11) supported by a carriage 58 mounted 
on upper and lower horizontal tracks 59 and 61. Each 
belt 55 moves radially with respect to the correspond 
ing spindle 45 and is urged against the corresponding 
supply roll at a constant pressure by a pneumatic cylin 
der 62 having a piston rod 63 connected to the support 
carriage 58. Each of the upper rollers 56 is mounted on 
a shaft 64 which extends through ‘a horizontal slot 66 
in the frame 42 and is driven by an endless chain drive 
68. 
Each of the copy webs 46-49 is fed upwardly from its 

corresponding dancer roll 52 and guide rolls 51 to a set 
of punch rolls 72 which are effective to form the U-cuts 
26 and the control holes 34 at uniformly spaced inter 
vals along each of the webs 46-49. After passing be 
tween each of the punch rolls 72, each of the copy webs 
46-49 is directed through a corresponding printing unit 
75. Preferably, each printing unit 75 is of the ?exo 
graphic type and includes an impression cylinder 76 
having outwardly projecting end flanges for guiding the 
web and which is removably mounted on a cantilevered 
spindle 78. 
Each of the printing units 75 is capable of applying 

three separate colors to the corresponding copy web 
which it receives, and thus includes three peripherally 
spaced plate cylinders 80 and three sets of correspond 
ing inking rollers 82, each supported by a correspond 
ing cantilevered spindle. Each of the printing units 75 
is effective to p'rint‘repetitive formats on its corre 



5 
sponding copy web at precise longitudinal spacing be 
tween the longitudinally spaced sets of control holes 34 
within the web. From each printing unit 75, the corre 
sponding copy web is directed through a glue applica 
tor 85 which is effective to apply the laterally spaced 
glue spots 29 to a-surface of the paper web at longitudi 
nally spaced intervals adjacent the control holes 34. 
A rotatable spindle 88 is cantileveredly supported by 

each of the frame sections 44 except for the right end 
section shown in FIG. 1, and the spindles 88 support 
corresponding roll R5 of carbon transfer webs 89. Each 
of the copy webs 46-49 and each of the carbon webs 
89 have substantially the same width which corre 
sponds to the width of the business forms 20. Each of 
the carbon webs 89 is fed from its corresponding supply 
rolls R5 by an endless belt 91 which is directed around 
parallel spaced driven rollers 92 supported by a pivot 
able arm (not shown). The weight of the arm, the belt 
91 and the rollers 92 is effective to hold the belt 91 in 
substantially constant pressure contact with the roll R5 
of carbon paper web 89. ‘ _ 

Each of the carbon webs 89 is directed from its corre 
sponding roll R5 around a dancer roll 96 and a series of 
guide rollers 97. Each dancer roll 96 is supported by a 
pivotable arm (not shown) which effectively controls a 
pneumatic brake (not shown) for the corresponding 
spindle 88 in the same manner as the arm 53 controls 
the corresponding brake mechanism 54 for the the 
spindle 45. Each carbon transfer web 89 is then di 
rected upwardly between a set of corresponding punch 
rolls 98 which are effective to form the holes 31 and 
thumb notch or hole 32 within the carbon web at longi 
tudinally spaced intervals. From the punch rolls 98, 
each of the carbon transfer webs 89 is directed around 
a rotatable feed roll 101 having peripherally spaced 
holes which are connected to a suitable suction source 
through a cantilevered spindle 102. ' 
The copy webs 46-49 are directed upwardly from the 

corresponding glue applicators 85, and the carbon 
transfer webs 89 are directed upwardly from the corre 
sponding suction feed rollers 101 around a series of 
guide rollers 104 and into overlying collated relation on 
top of the upper runs of a series of endless feed belts 
105. Each of the feed belts' 105 is directed around a 
corresponding-set of driven rollers 106 and has longitu 
dinally spaced pairs of outwardly projecting pins which 
extend through the longitudinally spaced aligned con 
trol holes 34 within the overlying webs. The carbon 
webs 89 are fed between the copy webs 46-49, and all 
of the assembled or collated webs are fastened or se 
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cured together at longitudinally spaced intervals by the - 
glue spots 29 which secure successive copy webs to 
each other with a carbon web confined therebetween 
to form an assembled web W. 
The assembled web W is fed between impacting rolls 

110 which assures that the overlying webs ‘are ?rmly 
pressed together at longitudinally spaced intervals cor. 
responding with the glue spots 29. The assembled web 
W is then fed downwardly by a driven feed wheel 112' 
which is mounted on a shaft 113 cantileveredly sup 

55 

ported by a bracket 114 forming part of the main frame I 
42. As schematically illustrated in FIG. 1, all of the 
punch rolls 72 and 98, the printing units 75, the glue 
applicators 85, the suction feed rollers 101 and the feed 
belts 105 are driven in precise time relation by a main 
drive 115. The drive belts 55 and 91 for the rolls RI — 
R5 are driven so that the belts 55 and 91 slip slightly on 
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the rolls as the braking of the roll support spindles 45 
and 88 are controlled by the corresponding dancer rolls 
52 and 96. 
From the feed wheel 112, the assembled web W ex 

tends downwardly to form a loop 118 between the 
printing and collating unit 40 and a printing unit 120 
which is positioned in tandem relation with the unit 40. 
The printing unit 120 includes a frame 122 which sup 
ports a pair of feed wheels 123, having outwardly pro~ 
jecting pins for engaging the feed or control holes 34 
within the assembled web W.' The feed wheels 1223 are 
driven by a variable speed drive 125 controlled by a set 
of upper and lower photocells 126 mounted on the 
frame 122. The photocells 126 are actuated by corre 
sponding light sources 128 and are positioned to sense 
the upper and lower limits in the length of the web loop 
118. Thus the photocells 126 control the speed of the 
printing unit 120 in response to the speed of the print 
ing and collating unit 40 and assure that there is always 
a web loop 118_between the unit 40 and the unit 120. _ 
The printing unit 120 also includes a set of impression 
cylinders 132 and corresponding plate cylinders 134 
and inking rollers 136, and is effective to print the con 
secutive numbers 35 (FIG. 9) on the assembled forms 
20 as the forms are fed through the printing unit 120. 

After the assembled web W receives the consecutive 
printed numbers 35 within the printing unit 120, the as 
sembled web W is directed downwardly to form an 
other loop 142 between the printing unit 120 and a 
combined prepunching and stacking unit 145 (FIGS. 1 
and 3). This unit 145 includes a feed roll or wheel 147 
which is mounted on a shaft 148 connected to an inter 
mittant drive mechanism 149 having an input shaft 
driven continuously from a shaft 150 connected to the 
drive 125. The feed wheel 147 has circumferentially 
spaced sets of outwardly projecting pins 152 which 
project into the control holes 34 within the assembled 
web W. The web W is retained on the feed roll 147 by 
a set of curved hold-down shoes 154. 
From the feed wheel 147, the assembled web W is fed 

into a die set 160 which includes abottom die member 
162 supported for vertical reciprocating movement by 
eccentric drive mechanisms 164 driven continuously 
from the shaft 150- connected to the drive 125. As 
shown in FIG. 2, the bottom die member 162 prefera~ 
bly may be constructed as generally shown in U.S. Pat. 
No..3,079,07l, which is assigned to the assignee of this 
invention, and includes a plate member 166 de?ning a 
wide slot 167 through which the assembled web W is 
intermittently fed. - ' 

The die set 160 also includes an upper die member 
172 (FIG. 2) which is also generally constructed as 
shown in U.S. Pat. No. 3,079,071 and includes a series 
of laterally spaced longitudinal rows of punch elements 
174 which are retained by a series of longitudinally ex 
tending rods 176 and are free for limited vertical move 
ment. The punch elements 174 cooperate with corre- ' 
sponding rectangular holes 178 formed within the bot 
tom die member 162 to punch the holes 36 within each 
form 20 of the assembled web W when the lower die 
member 162 is reciprocated. As mentioned above, the 
holes 36 within each form 20 correspond to the number 
35 on the form. As described in detail in the aforemen 
tioned patent, the holes 36 are formed by positioning 
interposer members behind the punch elements 174 
before the die members 162 and 172 close. Thus the‘ 



(FIG. 3) connected to the shaft 150. r ' , 
- Referring to FIGS. .4»and 5, an elongated duct 246 isv 

7 . 

selected punch elements 174'are prevented from re 
tracting upwardly into the'upper die member 172 and 
are effective to. punch through the assembled web W 
when the die‘ members close. _ ~ ‘- l ' ~ 

In addition to the punch elements 174, the upper die 
member 172 supports a set of knife elements'l82 and 
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vanced' into the hopper 196 and the edges of the form 
r 20 are received within a set of opposing slots I227. 

184 which are retained by corresponding retaining »' 
plates ‘186. The knife elements l82‘are effective'to 
form the ‘three aligned linear or straight cuts 27 (F IG. 
7) withinthe assembled web W, and the knife element 
184 forms a laterally extending linear cut‘ 188 (FIG. 7) 

7. As shown in FIGS. 3 and 4, a die member252 is'lo 
'cated directly above the path of the assembled web 20 
at the‘entr'ance end of theihopper 196. The die member 
252 includes a bevel forming die insert 254 (FIG. 8) 
and a radius forming die insert 256 which mate with a 
die insert 258 mounted on the adjacent end of the verti 
cally reciprocating lower die member 162. As illus 
trated in FIG. 8, when the lower die ‘member 162 

. moves upwardly after a form 20 has been advanced 
which de?nes the end surface of each form 20, oppo- ' 
site the stub portion 28. Thus the die set 160 not only 
prepunchesthe holes 36 but simultaneously sizes each 
of the copy sheets21y-24 to length in precise registra 
tion‘ with the holes 36. - ' 
After the assembled web <W is intermittently fed I 

through the die set 160 and has received the punched 
holes 36'and end cuts 27, and 188 de?ning each form 
20, theassembled web Wis fed into a stacking unit 195 
(FIGS. 1 and 3) whichincludes a hopper 196 de?ned 

into the hopper 196, the die inserts 254 and 256 pro 
ducev corresponding opposing notches 259 and 261 
within the web at opposite ends of-a straightcut I88:so 
that the Vform~20 is‘completely severed and released 
from the assembly-web W. The die inserts 254 and 256 
are also effectiveto form the beveled and rounded cor-v ' 

- ners 37 and 38 on the form 20'a's shown in FIG. 8.: . 

20 

by a series of upright side guide members 197 and an . 
‘end guide member v198. The prepunched andprecut 
assembled web W is fed into the hopper by a pair of 
endlessv feed belts 202.»('FIGS. 4 and 5) which are di 
rected around pulleys 203 mounted on corresponding 
parallel spaced shafts 204. The feed-belts 202 have out- ' 
wardly projecting pins206 which engage the longitudi 
nally spaced sets of control holes 34 and feed the as 
sembled web along. the upper surfaces _ of - parallel 
spaced guide rails 208 (FIG, 5) de?ning the bottom of 
hopper 196. ‘ . a r . . _ . t 

The feedbelts 202 are intermittently driven by a belt 
drive 212 (FIG. 3) connected to an intermittent drive 
mechanism 214 having an input shaft which is continu 
[ously driven by'a belt drive 216 connected to the shaft 
‘150 extending from the drive 125. The continuous 
vbusiness forms 20 are successively advanced by the 
feed belts 202 into the stacking unitll95 where ‘each 
form '20 is received by a pair of parallelspaced elon 
gated rotary stacking members, 220 mounted, on corre 
sponding parallel spaced’ shafts 2221.rotatably sup 
portedby bearing blocks 223. .' . 
Each of the stacking members220, includes aplurai 

' 'ity; of circumferentially spaced and longitudinally’ ex-_ 
1 tendingL-shaped ribs226 which de?ne therebetween 

axially extending ‘slots 227 spaceduniformly around 
' _ the periphery of‘the stacking member. A pair of axially 

- spaced grooves 229 are formed within each stacking 
member 220'for receiving the corresponding upright 
guide members 197. The stacking members 220 are in 
dexed in opposite directions, as shown by the arrows in 
FIG. .5, by an' indexing drive mechanism 232 (FIG.'3). 
This drive mechanism includes'a set of gears 234 (FIG. 
6) mounted] on the ends of the shafts 222 and driven 
through pinions 236 which are intermittently rotated or 
indexed by at Geneva drive unit 238 including a disc 
241 rotated at a constant speed by a V-belt drive 242 

positioned between the upper runs of the feed belts202 
and‘ is connected -by a tube 247 to a suitable suction 
source. As-t-he forms 20 are successively advanced into. 
the hopper 196, the suction within the duct 246 assures 
that each form 20 is held in contact with. the upper runs 
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of the feed belts 202 until the formZO is completely ad- ' 

After each form 20 within the bottom ofthe hopper 
v196 issevered' from the leading-end of-the web W, the 
rotarynstackingmembers‘ 220 are indexed so that the 
vform 20 is elevated'within the hopper ‘196 as illustrated 
in F1045,‘ thereby clearing the path for the next form 
20-to be fed into the bottom of the hopper by the feed 
belts 202. Thus the stacking members 220 are effective 
to produce a stack 260 (FIG. 3) of forms 20 within the 
hopper l96>by successively adding forms ‘to the bottom 
ofthestack.__ .. ' ' ' V " 

Referring to vFIG.14,'a solenoid‘ 262 is positioned ad ja 
cent the inner end of the hopper196 and is controlled 
by a mechanism (not shown) which counts the rate at 
which the forms 20 are advanced into the bottom of the 
hopper ,196. The solenoid 262 .includes an armature 
263.,which projects through a slot 264' within the die 
member 252. When the solenoid 262 is momentarily 
energized or pulsed, for example, after av count of 100 
forms, the armature 263 is extended to shift the aligned 
' form 20 longitudinally by a'fraction of an inch. Thus 
the end portion of the longitudinally shifted form 20 
projects from the corresponding end of the stack 260 
andityhereby-provides a visual indication of the number 

' of forms 20 within‘ the hopper 196 and enables the op 
erator toireniove the forms-from the hopper in stacks 
of predetermined‘ number. - , - -_ 

' Means are provided for eliminatinglforms 20 which 
are not properly preparedfor vstacking and for use. Re- 7 
ferring .to FIG. 3, the drive mechanism 232 may be 
stopped without stopping the operation of the intermit 
tent drive unit 214. Thus as the forms 20 are severed 
withinthe bottom of the hopper 196', the forms are not 
stacked within the'hopper 196 but continue to be lin 
early advanced by the feed belts 202 and move directly 
from the ‘hopper 196'along the bottom portion thereof. 
As each form thus moves from the hopper 196 it en 
gages a guide member 268 and is directed downwardly 
onto a guide chute 270, to a waste container or the like. 

From the‘ drawings and the above description, it is ap 
parent that the production of multiple copy business 
forms in accordance with the invention, provides desir 
able features andladvantages. For example, the appara 
tus provides for continuously and efficiently producing 
multiple-copy forms which have. a relatively heavy card 
'copysheets and which are'prepunched and printed 
with successive numbers. The apparatus also ‘provides 
for‘ continuously stacking‘ the forms as they are pro- v 
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duced so that the consecutive numbers on the forms in 
crease in a downward direction in the stack. 
The apparatus further provides for quick set-up and 

changeover which is highle desirable for processing rel 
atively small orders of business forms. That is, allof the 
components which process and feed the copy and car 
bon transfer webs on the combined printing and collat 
ing unit 40 are cantileveredly supported so that each 
Web can be quickly and easily threaded. In addition, the 
cylinders of each printing unit 75 may be conveniently 
and quickly interchanged to accommodate webs of dif 
ferent thicknesses and‘ for changing the format which 
is successively printed on each web. ' 

It is also apparent that the successive printing, collat 
ing and prepunching operations eliminate the require 
ment of in-process transfer or storage of either paper 
rolls or partially completed business forms. Further 
more, the apparatus is adapted to use unprocessed car 
bon transfer webs, i.e., webs which do not have a clean 
margin. Thus the rolls of carbon paper can be conve 
niently and efficiently formed by slitting a wide web of 
carbon paper. The modular and tandem construction 
of the combined printing and collating unit 40, also 
provides for conveniently increasing the number of 
copies in the forms, simply by inserting another modu 
lar unit in the apparatus. 
The prepunching and stacking unit 145 also provides 

important features. For example, the die set 160 not 
only prepunches the desired holes 36 within each form 
20 but also simultaneously sizes each form 20 to length 
by forming the series of aligned transfer cuts 27 and the 
single transverse cut 188. As a result, the ends of each 
form 20 are in precise registration with the punched 
holes 36. This registration is highly desirable when the 
card copies are being processed through a machine 
which reads the punched holes 36 to assure that the 
copy is properly read and processed and is not rejected. 
As mentioned above, the stacking unit 195 also pro 
vides for producing a stack of forms by successively 
adding the forms to the bottom of the stack. 
While the method and form of apparatus herein de 

scribed constitute a preferred embodiment of the in 
vention, it is to be understood that the invention is not 
limited to the precise method and form of apparatus 
described, and that changes may be made therein'with 
out departing from the scope and spirit of the invention 
as de?ned in the appended claims. 
The invention having been described, the following 

is claimed: 
1. Apparatus for producing continuous multiple-copy 

business forms, comprising an upright frame member, 
a first set of parallel spaced spindles supported in a can 
tilevered manner by said frame member in tandem rela 
tion and adapted to receive supply rolls of copy webs, 
a second set of parallel spaced spindles supported in a 
cantilevered manner by said frame member in tandem 
relation and adapted to receive corresponding rollsof 
carbon transfer webs, a plurality of print‘ cylinders, 
means supported by said frame member and rotatably 
supporting said print cylinders, means associated with 
each said cylinder for successively printing a corre~ 
sponding copy web, means for punching a set of later 
ally spaced feed holes within each of the copy and 
transfer webs at longitudinally spaced intervals, the 
longitudinal spacing between adjacent sets of said feed 
holes corresponding to the length of the forms, drive 
pin means for engaging said feed holes and for feeding 
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the copy webs from at least some of the corresponding 
supply rolls partially around the corresponding said 
print cylinders, means for collating the copy and car 
bon transfer webs into overlying relation with the feed 
holes and printing on the webs in registration, means 
for 'fasteningthe collated webs together across the 
width of the webs adjacent said feed holes, and means 
for at least partially severing the collated webs along 
transverse lines at longitudinally spaced intervals adja-' 
cent the feed holes to define for each business form a 
removable stub portion having the corresponding feed 
holes. - 

2. Apparatus as defined in claim 1 including an end 
less drive belt for each said spindle of said first set, a 
carriage supporting each said belt, linear track means 
supporting each said carriage for substantially radial 
horizontal movement in relation to the corresponding 
said spindle, and means for urging each said carriage 
toward the corresponding said spindle with a substan 
tially constant force to hold said drive belt in substan 
tially constant pressureengagement with the corre 
sponding roll as the roll reduces the diameter. 

3. Apparatus as de?ned in claim 1 including means 
for completely severing each form from the collated 
webs, elevating stacking means positioned to receive 
each severed form and to move the form upwardly, and 
guide means extending upwardly from said stacking 
‘means to produce a vertical stack of forms in response 
to the addition of forms to the bottom of the stack by 
said stacking means. i 

4. Apparatus‘ as' defined in claim 3 wherein said 
stacking means comprise a set of parallel spaced hori 
zontal rotary stacking members each having means de 
?ning a plurality of peripherally spaced slots, said 
stacking members being disposed for said slots to re 
ceive opposite edge portions of each form, an endless 
conveyor having an upper horizontal run extending be 
tween said stacking members, and means for rotating 
said stacking members in opposite directions to elevate 
each form to produce a stack of forms from the bottom 
of the stack. ' 

5. Apparatus as defined in claim l-including means 
for punching a series of machine readable holes within 
the collated webs at predetermined longitudinally 
spaced intervals, and knife means movable with said 
punching means for cutting laterally extending slits 
within the collated webs at the ends of the forms and 
simultaneously with the punching of said holes to size 
each form to length in precise registration with the 
punched hole. 

6. Apparatus for producing continuous multiple-copy 
business forms each including a card-like copy, com 
prising an upright frame member, a first set of ‘parallel 
spaced spindles supported by said frame member in 
tandem relation and adapted to receive supply rolls of ' 
copywebs, a second set of parallel spaced spindles sup 
ported by said frame member in tandem relation and 
adapted to receive corresponding rolls of carbon trans 
fer webs, a plurality of print cylinders, means supported 
by said frame member and rotatably supporting said 
print cylinders, means associated with each said print 
cylinder for successively printing a corresponding copy 
web, means for punching a set of laterally spaced feed 
holes within each of the copy and transfer webs at lon 
gitudinally spaced intervals, the longitudinal spacing 
between adjacent sets of said feed holes corresponding 
to the length of the forms, drive pin means for engaging 



11 
said feed holes for feeding the copy webs from at least 
some of the corresponding supply rolls partially around 
the corresponding said print cylinders, means for 
punching a set of laterally spaced openings with each 
of the carbon transfer webs at longitudinally spaced in 
tervals and in generally lateral alignment with the cor 
responding said feed holes, means for collating the 
copy and carbon transfer webs into overlying relation 
with the feed holes and printing the webs in registra 
tion, means for fastening the collated webs together 
through said openings within the adjacent said transfer 
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web, means for punching machine readable holes in the 
collated web assembly at longitudinally spaced inter 
vals, means for engaging said feed holes for feeding the 
collated webs through'said punching means, and means 
movable with said punching means for at least partially 
severing the collated webs along transverse lines at lon 
gitudinally spaced intervals adjacent the feed holes to 
define for each business form a removable stub portion 
having the corresponding said feed holes - and said 
openings. » . 
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