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To all ‘whom it may concern.’ 
Be itknown that I. CARL A. KnLLooo, a’ 

citizen of the United States, and a resident 
of Battle Creek, Calhoun county, Michigan, 
have invented certain Improvements in 
\Veb-Printing Machines, of which the fol 
lowing is a speci?cation. . v 

This invention relates to certain improve 
ments in web printing machines, and more 
particularly in that class of such machines 
which are adapted for use in “work and 
turn” printing, and wherein the web after 
being printed upon one ‘surface from a set 
of forms, is reversed or turned about and 
again printed upon its opposite surface 
from the same set of forms in such a man 
ner that duplicate page impressions are pro 
duced upon the respective opposite surfaces 
of the web.v and the object of the invention 
is to provide a machine of this general char 
acter of a simple and comparatively inex 
pensive nature having a novel and improved 
construction and arrangement of web guid 
ing, folding and cutting mechanism, oper 
able to manipulate the perfected web in such 
a manner that the duplicate page impres 
sions, despite their reverse arrangement in 
the web. are associated and delivered from 
the machine in proper sequence and in a 
substantially continuous manner. 
The invention consists in certain novel 

features of the construction, and‘ combina 
tions and arrangements of the several parts 
of the improved web printing machine, 
whereby certain important advantages are 
attained, and the machine is rendered sim 
pler, less expensive, and otherwise better 
adapted and more convenient for use, all as 
will be hereinafter fully set forth. 
The novel features of the invention will 

be carefully de?ned in the claims. 
In order that my improvements may be 

the better understood. I will now proceed 
to describe the invention with reference to 
the accompanying drawings, wherein— 

Figure 1 is a fragmentary perspective 
and somewhat diagraphicillustration of a 
rotary printing machine embodying my im~ 
provements applied for use in the produc 
tion of a sixteen page product; Fig. 2 is a 
detached detail view showing certain fea 
tures of the web guiding means to be herein 
after described; Fig.3 is, an elevation illus 
trating the arrangement of the cutting and 
folding mechanism for cutting and folding 
the product in the machine shown in Fig. 1; 

Speci?cation of Letters Patent. Patented Feb‘. 29, ieie. 
Serial No. 622,442. 

Figs. 4 and 5 are fragmentary detail views 
lllustrating the means for collecting the 
sheets in the machine shown in Figs. 1, 2 
and 3; Fig. 6 is a view illustrating the ar 
rangement of the plates upon the cylinders 
of the machine illustrated in Fig. 1, for the 
production of the sixteen page product; 
Fig. 7 is a view illustrating the lay-out of‘ 
the plates for producing an eight page prod 
uct upon the machine illustrated in Fig. 1; 
Fig. 8 is a view somewhat similar to Fig. 
1, but illustrating a different formation of 
rotary printing machine especially well 
adapted for use in printing a six page prod-, 
uct; Fig. 9 is a diagraphic representation 
of the positioning of the web during the 
production of the six page product; Fig. 10 
is a view illustrating the lay-out of the 
plates for producing a six page product 
upon the machine illustrated in Fig. 8; 
Fig. 11 is another diagraphic perspective 
view somewhat similar to Fig. 8, showing 
a slightly different formation of rotary 
printing machine comprised in my present 
invention and applied for use in the pro 
duction of a six page product; Fig. 12 is a 
view illustrating the lay-out of the plates 
for the production of the six page product 
upon the machine shown in Fig.‘ 11; Fig. 
13 is a fragmentary plan view illustrat 
ing the arrangement of the formers of the 
folding and cutting mechanism in the'ma 
chine shown in Fig. 11; and Fig. 14 is an 
other view somewhat similar to Fig. 11, 
but showing the embodiment of my im 
provements in a machine for printing from 
flat forms, and the adaptation thereof for 
the production of a six page product. 

I will first describe my invention with 
reference to Figs. 1 to 6, wherein I have 
shown my improvements embodied in a six 
teen page work and turn printing machine, 
premisinn", however, that the improved 
printing machine is not limited to the pro 
duction of‘a sixteen page product but may 
be adapted with good results to the printing 
of products of other page numbers by proper 
variations within the scope of the present in 
vention. As shown in these views, the im 
proved printing machine is of the rotary 
type and is provided with two sets of print 
ing devices 1 and 2. each including a central 
plate cylinder3 having two series of plates 4 
and'T), impression cylinders 6 and 7 at oppo 
site sides of the plate cylinder 3, and web 
guiding and turning means including a. 
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guide roll 8 adjacent to the impression cyl 
inder 6 in position to guide the web to the 
peripheral impression surface thereof so 
that the same may be printed upon one sur-. 
face with the plates of the corresponding 

“ plate cylinder3, a‘ second guide roller 9 
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which receives ~the web after the same has 
been printed upon the impression cylinder 
6 and directs said web to a turning bar 10 
whence such web is de?ected laterally to 
the side of the machine around a guide 
roller 11 and is again directed toward the 
center of the machine to and around a sec 
ond turning bar 12 at right angles to the 
turning bar 10 and operating to direct said 
web to a third guide roller 14: whence the 
web is directed downward to theimpres 
sion surface of the impression cylinder 7 
vwhereuponits opposite unprinted surface is 
presented to the plates of the plate cylinder 
3 so that the web may be perfected after 
having been turned by the turning devices 
above referred to. 15, 15 represent guide 
‘rollers ‘which receive the web after the same 
has been printed upon the impression cyl 
inders 7 and direct the same upward to an 
auxiliary guide roller 16 whereon the web 
from both the printing devices 1 and 2 is 
received in superposition and whereat a slit 
ter 17 operates to sever the superposed runs 
of web into two parallel streams 18 and 19 
which are directed forwardly therefrom and 
pass over a delivery roller 20 to the 
V-shaped formers 21 of cutting and folding 
mechanisms 22 and 23 which are erected 
‘closely adjacent side by side in position to 
receive said streams. _ 
In the production of a sixteen page prod 

uct, the plate cylinders of the respective 
printing devices 1 and 2 being each four 
plates long and two plates in circumference 
as herein shown, may be provided with a 
single series of plates laid as indicated in 
the diagraphic view, Fig. 6, wherein 33 rep 
resents the lay of the plates upon the cylin 
der 3 of the printing device 1 while 3? repre 
sents the lay of the plates upon the plate 
cylinder of the printing device 2. The set 

- of series of plates 3a and 3b thus provided 
at each of the respective printing devices 
1 and 2 is so laid as to be divided into two 
groups 3° and 3“ usually in similar positions 
as to their folios, one such group of plates 
as 3” being arranged to print upon'one lat 
eral side or half of the web while the com 
panion group as 3“, is adapted to print upon 
the opposite lateral side or half of the web 
at the same impression, and in laying the 
plates at each printing device, in these re 
spective groups, the page plates included in 
one group, as page plates “16”, “9”, “8”, and 
“1” in group 3° at 3‘1 in Fig. 6 are comple~ 
mentary to the page plates of the companion 
roup as “15”, “10”, “7”, and “2” in group 

3‘1 ‘It will thus be seen that the web at each 
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such printing device will receive dual im 
pressions from the same set or series of 
plates during the work and turn operation, 
and by reason of the peculiar grouping and 
arrangement of the page plates comprised 
in such series, each lateral half or side of 
such web will receive upon one surface a 
plurality of page impressions complemen 
tary to the impression upon its opposite sur 
'face in such proper page relation as to be 
adapted for association orcollection for the 
production of the product at the cutting and 
folding mechanism, as will more fully ap 
pear hereinafter, the similar arrangement 
of the folios in the respective groups at each 
set or series'of plates, assuring the registry 
of each page impression, at one surface of 
the web with its related or hacking page im 
pression at the opposite surface of the web 
by reason of the turning of such web be: 
tween impressions. WVith the above de 
scribed grouping and arrangement of the 
page plates in the structure shown in Figs. 

1 1 to 6, the web 24 fed through the printing 
device 1 will receive duplicate page impres 
sions “8”, “1”, “2”, “7”, “16717 “9”, “1O”, “15,” 
in reverse arrangement upon its opposite 
surfaces while‘ the. web 25 fed through the 
printing device 2 will similarly receive du 
plicate page impressions ‘4”, “5”, “3”, “6”, 
“13”, “12”, “11”, “14” also in reverse ar~ 
rangement upon its opposite surfaces. 
Each web 21 and 25 to be printed upon the 

four page wide cylinders 3 of the printing 
devices 1 and 2 is four pages wide also, as 
herein shown, but it is obvious that two 
runs of web two pages in width may be fed 
through each printing device side by side 
with precisely'similar results, in which event 
the slitter 17 will not be required, and since 
the present invention is not limited with re 
spect to the exact width of the web to be 
printed, I desire it to be understood that 
where I have employed the expression 
“ web” throughout this speci?cation and the 
appended claims, the same is used in its col 
lective sense. The lay of the plates as indi 
cated in Fig. 6 is such that the page impres 
sions produced upon the corresponding lat 
eral halves or sides of each web 24 and 25 in 
the work and turn operation of the respec 
tive printing devices 1 and 2 will be com 
plementary to each other so that when web 
21 is superposed upon web 25 at the auxil 
iary guide rollers 16 and the superposed 
runs are divided by means of the slitter 17, 
the corresponding lateral halves or sides of 
the superposed runs of web entering into the 
‘stream 18 will be comprised of pages in proper 
order and sequence with columns running 
lengthwise of the web and with their title 
pages T outermost,’ in position to permit 
their appropriate delivery to the former 21 
of the corresponding cutting and folding 
mechanism'22. By reason of the work and 
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turn operation, however, the pages in those 
lateral sides of halves of the superposed 
runs of web which are included , in the 
stream 19 will be reversed in arrangement 
with respect to the correspondingv lateral 
sides or halves in the stream 18 whereby the 
title page T’, instead of being presented out 
ermost where the stream 19 passes over the 
auxiliary guide roll 16, will‘ be at the inner 
or» lower surface of the upper web 24 while 
pages 3 and 7 which should be at the upper’ 
or outer surface of the lowermost web 25 

. where the stream 19 passes over the guide 
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roll l6will be positioned at the lower or in 
ner surface of said web, so that the pages 
will be thrown into such improper order and 
position as would prevent the delivery of 
the ?nished product from a cutting and 
folding mechanism such as is shown at 23 in 
the drawings. In connection with the parts 
constructed and arranged as abovedescribed 
for use in the production of a sixteen page 
product, I provide two sets of turning de 
vices interposed in the path of the stream 19 
between the auxiliary guide roll 16 and the 
delivery roll 20 at the ‘V-shaped former 21 
of the folding and cutting mechanism 23, 
one such set of turning'devices including a 
turning bar 26 co-acting with the outermost 
web 24 in the stream 19 to de?ect the same 
laterally as shown at 24‘1 to a guide roller 27 
at the side of the machine whence said web 
is directed again into the machine as indi 
cated at 24b to’ a turning bar 28 atv right an 
gles to the turning bar 26 and adapted for 

- operation to direct said‘ web to the V-shaped " 
former “21 of the folding and cutting mecha 
nism 23 in a position reversed to that in 
which said 'web traverses the guide roll 16 
so that the title page T'- may be presented 
outermost during itstravelover the former 
21 and in the product delivered from the 
cutting and folding mechanism 23. The 
other set of turning devices interposed be 
tween the guide roll 16 and the delivery roll 
20 includes a turning bar 26,a inclined simi 
larly to the turning bar 26 but cooperating 
with thelower web 25 comprised in the 
stream 19 to deflect said web outwardly as 
indicated at 25‘:1 to and around a guide roller 
27“ at the side of the machine whence said 
web is again directed into the machine as 
indicated at 25‘7 to and around a turning bar 
283 shown in dotted lines in Fig. 1 and in 
clined similarly to the turning bar 28 so 
as to operate to direct said web to the V 
shaped former 21 of the cutting and folding 
device 23 with its pages 3 and 7 outermost 
in position to pass through the cutting and 
folding mechanism in proper relation to the 
pages of the outermost web 24. 
In Figs. 1 and 2 I have illustrated the 

turning devices for the web 24 in stream 19 
arranged above the path of the web over the 
guide roll 16 and theturning devices for 

' a 

the web 25 in said stream below the path of 
the web over said guide roll 16 but this ar 
rangement is obviously in no way essential 
to my invention nor is it essential that the 
cylinders be plated in the exact manner 
herein ‘set forth for the production of a six 
teen pa'ge product, nor is it essential that 
the turning devices for the web runs 24 and 
25 prior to their delivery to the cutting and 
folding mechanisms be arranged to cooper 
ate with the stream 19 since similar results 
may be accomplished upon proper laying of 
the plates by arranging the turning devices 
to cooperate with one or both the runs of 
web in the stream 18. The improved print 
ing machine constructed and arranged to 
operate as above described permits the pro 
.duction of a sixteen page product from a 
single series of plates without requiring 
duplication of the plates but when this re 
sult is effected in the manner set forth, it is 
requisite to employ collecting means at the 
cutting and folding devices for which pur 
pose the cutting cylinders 29 of the respec 
tive cutting and folding devices 22 and 23 
are provided with collecting pins 30 so that 
alternate sheets cut from the web at each 
stream 18 and 19 may be collected upon the 
cutting cylinders and by proper manipula 
tion of said pins 30 and of thepins 31 of the 
carrying cylinders 32 may be transferred 
and associated with succeeding sheets prior 
to the half page folding of the product at 
the folding rolls 33. Where desired also 
duplicate plates may be providedupon the 
cylinders 3 of the respective printing de 
vices l and 2 in lieu of the single plates‘ 
provided as above set forth. Fig. 7 shows 
the lay of the duplicate plates upon the plate 
cylinders where an eight page product is de 
sired. Where the plates are duplicated it is 
obvious that the capacity of the machine 
will be doubled since collecting will be dis 
pensed with and each of the cutting and 
folding mechanisms 22 and 23 will be oper 
ated at full capacity. 
In Fig. 8 I have shown a construction of 

printing machine embodying my invention 
wherein plate cylinders 39 each but a single 
plate in circumference are provided, adapted 
to receive tubular plates in a well known 
way. This machine ermits the production 
of a product from a single set of plates with 
out collection, thereby affording ‘page for 
plate capacity, and permits the production 
of a six page product without such duplica 
tion of plates. In the production of a six page 
product upon the machine constructed as 
shown in said ?gure, presuming ‘the cylin 
ders at the printing device 1 to be provided 
with plates laid as shown at .3‘ in Fig. 10 
and the plate cylinder of the printing de 
vice 2 to be provided with plates as shown 
.at 3g in said ?gure, the web 34 passed 
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upon one surface with pages “6,” “ 1,” “2,” 
/“5,” in close succession and upon being 
turned will be printed with the same pages 
in reverse arrangement also in close succes 
sion while the narrow or two pages wide 
web 35 passed through the printing device 2 
will be printed upon one surface with pages 
“ 4 ” and ‘p‘ 3 ” and upon being turned will be 
printed upon its opposite surface with the 
same pages in reverse arrangement. The 
plates 38 for printing pages “4” and “3” 
upon the web 35 are laid upon the cylinder 
3e of the printing device 2 centrally of the 
length of said cylinder, and said web 35 is 
also passed centrally through the web guid 
ingmeans at said printing device 2, so as to 
be presented in position to be perfected upon 
said plates 3g during the work and turn op 
eration, after which said web is passed cen 
trally over the auxiliary guide roll 16 so that 
the central marginal spaces between the lon 
gitudinal series of page impressions upon 
the web is presented to the slitter 17 in order 
that the latter may operate, during the sev 
ering of the uppermost web 34, also to sever 
the lowermost two page wide web 35 into 
two lateral sides or halves each of but one 
page in width. The one-page wide web 
runs 358‘ and 35b thus produced by the opera 
tion of the slitter 17, are fed forward over - 
the delivery roll 20 to the formers 21 of the 
cutting and folding mechanisms insuch a. 
manner that the single page web 352‘ is asso 
ciated with the superposed two»page wide 
web 34 in the stream 18[1 passing directly 
over the former of the cutting and folding 
mechanism 22, page 3 of said single page 
web being uppermost so as to be positioned 
beneath page 2 of the superposed two-page 
web 34, whose title page T is outermost, 
while the one-page web 35b is directed for 
wardly beneath the opposite two-page web 
34, whose title page T’ is lowermost, and 
has its, page 4 surface uppermost so that as 
the said two page web 34 is turned or re 
versed by means of the turning bars 26 and 
28 above referred to, said one page Web 35b 
will be ‘,associated at the delivery roll 20 
with said turned two page web 34, with the 
page 4 surface of said one page web beneath 
the page 5 surface of said two page web, in 
order that the web runs thus associated in 
the stream 19a may pass down over the 
former 21 of the cutting and folding mecha 
nism 23 in proper relation and sequence to 
afford successive delivery of the six page 
product from both the cutting and folding 
mechanism 22 and 23. In this form of the 
improved printing machine the central po 
sitioning of the two pages wide web 35 with 
relation to the four pages wide web 34 per 
mits of conveniently imparting to said web 
35 such slight additional width as may be 
necessary or desirable for pasting the in 
serted sheets at the central fold .of the two 
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page wide web produced by the former, so 
that the sheets may be secured together in 
the six page product. To attain this result 
the two page wide web 35 may be of such 
Width as to permit its outer edge portions 
36, 36 after having been supplied with paste 
from a pasting device 37 to be folded over 
by means of the formers 21 of the cutting 
and folding mechanisms 22 and 23 in the 
manner indicated in Fig. 9 of the drawings. 
The machine constructed as shown in Fig. 

8 having plate cylinders each one plate in 
circumference for use in connection with 
tubular plates may be employed for print 
ing an eight page product with equal facil 
ity and has the advantage over the construc 
tion shown in Fig. 1 of dispensing with col 
lection and thereby permitting operation of 
the machine at the full capacity of the cut 
ting and folding mechanisms. By increas 
ing the number of plate cylinders or vary 
ing their length it‘ is also obvious that fur 
ther differences in the product may be at 
tained. , _ 

In Figs. 11 and 13 I have shown another 
embodiment of my improvements wherein 
one set of the turning devices between the 
rolls 16 and. 20 is dispensed with. In these . 
views I have shown the. machine adapted 
for employment for the production of a six 
page product from a four pages wide web 
3421 and a two pages web 35°, the latter be 
ing superposed upon the four pages wide web 
at the slitter 17 in such a manner that the 
single page web runs produced therefrom 
are both directed upon the upper surfaces of 
the two page web runs produced from the 
web 34“. The V-shaped formers for the two 
cutting and folding mechanisms 22a and 238 
are arranged at opposite inclinations with 
respect to the direction of travel of the web 
thereover, so as to be adapted to receive cor 
rectly the reversely positioned title pages 
T and T’ in the two pages wide web runs 
and the reversely inclined turning bars 26b 
and 28b are so arranged as to de?ect .one of 
the single page web runs as 35d produced by 
the slitter 17 , laterally across the upper sur 
face of the corresponding two pages wide 
web 34“ and downwardly at the side of 
the machine and thence backward beneath 
said two pages wide web 34‘1 into posi 
tion to be associated therewith in proper 
page relation. The machine illustrated in 
these views is provided with plate cyl 
inders each four pages in length and two 
pages in circumference so as to be adapted 
for employment for the production of prod 
ucts up to sixteen pages. The machine may 
thus be used for printing page for plate or 
may be equipped with duplicate plates. 
Where a six page product is required the‘ 
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in Fig. 12 of the drawings. 
' In Fig. 14 I have illustrated another em- 5130:‘ 



10 

15 

20 

25 

30 

1,173,27e 

bodiment of my improvements especially 
adapted for use in printing from ?at forms 
wherein the printing devices 1a and 2a are 
arranged end on with respect to one another ' 
and delivered from the perfected ‘web over 
spaced guide rolls 16“1 at. each of which the 
slitter 17a is located to divide the corre 
sponding web into halves. The slitters may 
be adjustable lengthwise of their shafts to 
accommodate web of different widths and 
different positions of the plates in the print 
ing devices 1a and 2a. In this form of the' 
Invention it is obvious that either the ?at 
beds 1b or their cooperating cylinders 2", 2", 
will reciprocate as in the structure shown 
in my co-pending patent application, Serial 
No. 613,404. Two sets of turning devices 
are provided between the rolls 16“, 16”, one 
comprising oppositely inclined turning bars 
38 and 39 adapted to direct the two pages‘ 
wide web runs 40 produced by the slitter 
from the four pages wide webs 41 perfected 
by the printing device 1a toward opposite 
sides of the machine whereat they are re 
ceived by delivery rolls 42 which direct 
them downward over the reversely inclined _ 
V-shaped formers of folding and ‘cutting 
mechanisms 43 and 44 positioned at oppo 
site sides of themachine. The other set of 
turning devices is designed to cooperate 
witha two pages wide web perfected at the‘ 
printing device 28 vand includes oppositely 
inclined turning bars 45 and 46 adapted, 

~ when the corresponding slitter is centrally 
s5 

40 

45 
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65 

positioned with respect to its guide roll 16“, 
to direct‘ one half of the web from the print 
ing device 23 above the corresponding half 
of the web from the printing ‘device 1”- in 
position to be associated'therewith at the 
corresponding cutting and folding mech 
anism 44, and the other half of the web 
from the printing device 2a below the cor 
responding half of the web from the print 
ing device 18 in proper position to be asso 
ciated-therewith at the other cuttlng and 
folding mechanism 43. The turning means 
for the web from printing device 2aalso 
includes an auxiliary turning bar 47 which 
is adapted, when the slitter is moved from 
its central position, as indicated in the draw 
ing,_to receive one half 48 of a two page 
web 49 perfected at the printing device 2“ 
and to direct the same beneath one of the 
halves of the four page web perfected at 
the printing device 1.3 in position to be as 
sociated therewith at the corresponding cut~ 

- ting and folding mechanism 43, the other 

Ml 

half 50 of said two page web passing around 
an auxiliarv turning bar 51 and above the 
opposite half of the four page web from the 
printing device 18 so as to be assoclated 

» therewith at the other cutting and folding 

~ to 

mechanism 44. _ _ 

From the above description It will be seen 
that the improved vprinting ‘machine con~ 

- structed according to my invention is of an 
extremely simple and comparatively inex~ 
pensive nature and is particularly well 
adapted for use by reason of the doubly in 
creased capacity afforded by the work‘ and 
turn printing and of the fact that the web 
guiding means and cutting and folding 
mechanisms are so arranged as to permit 
the duplicate impressions to be associated 
‘in correct page relation to be delivered in 
sequence without requiring extensive modi 

75 

?cation of the cutting and folding-mecha- “ 
nisms or material impairment of the speed 
at which the same are operated excepting 
such as ‘may be due to collecting of the 
sheets, and it will also be obvious from the 
above description that the machine is sus 
ceptible of considerable modi?cation with~ 
out material departure from the principles 
and spirit of the invention, and for this rea 
son I do not desire to be understood as lim 
iting myself to the precise formation and 
arrangement of the several parts of the im 
proved machine' as herein set forth, in car 
rying out my invention in practice. 
Having thus described my invention, what 

I claim and desire to secure by Letters Pat 
ent is- i ‘ 

1. A web printing machine having print 
ing means including forms in two comple 
mental groups and operable to ‘print one 
surface of the web upon said forms and 
then to turn said web and‘ print its opposite 
surface upon the same forms, said respec 
tive groups of forms being adapted, during 

80 

85 
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100 
the work and turn operation, to produce a ' 
succession of complemental page impres- ‘ 
sions in reverse arrangement along the op 
posite lateral halves of the web, web guid 
mg means adapted to receive and guide the 
perfected web, folding means to which the 
perfected web is directed by said guiding 
means, operable‘ to produce a longitudinal 
fold in each lateral half of said web, and 
[cutting means operable to sever the folded 
web into sheets. 

2. A. printing machine having two com 
plemental groups of forms and means op 
erable ?rst to print one surface of a web 
upon said two groups of forms, and then to 
turn said web and print its opposite surface 
upon said respective groups of forms, said 
respective groups of forms being adapted, 
during the work and turn operation, to 
produce a succession of complemental page 
impressions in reverse arrangement along 
the opposite lateral halves of the web, cut 
ting and folding means including two V 
shaped formers, and web guiding means'op 
erab'le to direct two streams of web to said 
respective formers, each stream of web‘so“ 
directed by the guiding means including one 
lateral half of the web perfected upon said 
two groups of formsand comprised of suc 
cessive complemental page impressions. 
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3. A printing machine having ‘printing 
means including four forms arranged side 
by side transversely to the path of the Web, 
and means operable ?rst to print one sur-_ 
face of a web upon said forms, and then to 
turn said Web and print its opposite sur 
face upon the same four forms, said forms 
being adapted, during the work and turn 
operation, to produce a succession of com 
plemental page impressions. in reverse ar 
rangement along the opposite lateral halves 
of the web, cutting and folding means in 
cluding two V-shaped formers, and web 
guiding means operable to direct two 
streams of web over the respective formers 
of the cutting and folding means, each 
stream of the web so directed by the guid 
ing means including one lateral half of the 
web perfected upon said forms during the 
work and turn operation and comprised of 
successive complemental page impressions. 

4. A printing machine having two print 
ing devices each including forms in two 
complemental groups, and means operable 
?rst to print one surface of a web upon both 
of said groups of forms and then to turn 
said web and print its opposite surface upon 
said respective groups of forms, each of 

. said printing devices being adapted, dur 
30 ing the work and turn operation, to pro 

duce a succession of complemental page 
impressions in reverse arrangement along 
the opposite lateral halves of the web 

- perfected by such printing device,‘ cut 
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ting and folding means including two V 
shaped formers, and web guiding means 
operable to associate the lateral'halves of 
the web perfected vat one printing device 
with the respective lateral halves of the web 
perfected at the other printing device, and to 
direct two streams of web to said respective 
formers of the cutting and folding mecha 
nism, each stream of web so directed by the 
guiding means including one lateral half of 
the web perfected by each of said two 

_ printing devices and comprised of succes 
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sive complemental page impressions. 
5.‘ A printing machine having two ‘print 

ing devices each including forms in two 
complemental ‘groups, and means operable 
?rst to print one surface of a web upon both 
said groups of forms and then to turn said 
web and print its opposite surface upon said 
respective groups of forms, each of said 
printing devices being adapted, during the 
work and turn operation, to produce a suc 
cession of complemental page impressions 
in reverse arrangement along the opposite 
lateral halves of the web perfected by such 
printing device, cutting and‘ folding means 
including two‘ V-shaped formers, and web 
guiding" means including turning devices 
operable to turn one‘half of the web from 
one printing device with respect to the other 
half of the web from such printing device, 

1,173,278‘ 

said web- guiding means being operable to 
associate the lateral halves of the web per 
fected at one printing device with the re 
spective lateral halves of the web perfect 
ed at the other printing device, and to di 

‘ rect two streams of web- to said respective 
formers of the cutting and fold1ng-mecha- 
nism, each stream of web» so directed bythe 
guiding means including one lateral half of 
the web perfected by each of said two print? 
ing devices and ‘comprised of successive com 
plemental page impressions. ' 

'6. A printing machine having two print 
ing devices eachincluding forms in two 
complemental groups, and means operable 
?rst to print one surface of a web upon 
both said groups of forms and then to turn 
said web and print its opposite surface upon 
said respective groups of forms, each of 
said printing devices being adapted, during 
the work and turnloperation, to produce. a 

.succession of complemental page impres 
sions in reverse arrangement along the op 
posite lateral halves of the web perfected 
by such printing device, cutting and fold 
ing means including two V-shaped formers, 
and web guiding means including turning 
devices operable to turn one half of the web 
from each of said two printing devices with 
respect to the other halves of said webs, 
vsaid web guiding means being operable to 
associate the lateral halves of the web 
perfected at one printing device with the 
respective lateral halves of- the web per 
fected at the other printing device and to 
direct two streams of web to said respective 
formers of the cutting and folding mecha 
nisms, each stream of web so directed by 
the guiding means including one lateral 
half of the web perfected by each of said 
two printing devices and being comprised of 
successive. complemental page impressions. 

7. A web printing machine having print 
ing means capable of work and turnxoper 
ation to perfect a web having along its op 
posite lateralv parts two duplicate'succes 
sions of page impressions, ' the successive, 
page impressions in each such succession be 
ing similar in arrangement, and those of 
one succession being in reverse arrangement 
to those of the other, said means including 
devices adapted to. produce duplicate im 
pressions upon the;web, and web turning 
devices for turning" the web between said 
duplicate impressions, two folding devices, 
web guiding means operable to deliver each 
lateral part of the perfected web continu 
ously from the printing means to one of the 
respective folding devices, and cutting 
means adapted toicut the perfected web 
after delivery thereof to the respective 
folding devices. 

8. A web printing machine having two. 
printing devices each capable of work and 
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along its opposite lateral. parts two dupli 
cate successions of complemental page im 
pressions, the successive page impressions 
in each such succession being similar in ar 
rangement, and those of one succession be 
ing in reverse arrangement to those of the 
other, each of said printing devices includ: 
ing means adapted to produce duplicate im 
pressions upon the web, and web turning 
means for turning the web between said 
duplicate impressions, two folding devices, 
web guiding means operable to associate 
each of the opposite lateral parts of each‘ 
web with the corresponding lateral part of 
the other web, and to deliver the two streams 
of web thus formed continuously to there 
spective folding devices, and cutting means 
adapted to cut the perfected web afterde 
livery thereof to the respective folding de 
vices. 

9. A web printing machine having two 
‘ printing devices, each capable vof work and 
turn operation to perfect a web having 
along each of its. opposite lateral parts a 
succession of complemental page impres 
sions, each of said devices including means 
adapted to produce duplicate impressions 
upon the web, and web turning devices 
adapted to turn the web between said dupli 
cate impressions, web guiding means oper 
able to deliver the perfected web continu 
ously from each printing device in a plural 
ity of streams and including turning de-_ 
vices adapted to reverse\the‘ position of one 
such stream from the same printing device 

W 

relatively to a companion stream and oper 
able to associate such reversed stream with 
a stream from the other printing device, 
and cutting and folding mechanism, adapted 
to receive the streams of web continuously 
delivered by said guiding means and oper 
able to cut, fold and deliver the same in 
two separate series of similar products. 

10. A. web printing machine having print 
ing means capable of work and turn oper 
ation to perfect a web having along its 0p 
posite lateral parts two duplicate successions 
of complemental page impressions, the com 
plemental page impressions in each such suc 
cession being similar in arrangement, and 

" those of one succession being in‘ reverse ar 
rangement to those of the other, said means 
including devices adapted to produce dupli 
cate impressions upon the web, and web turn 
ing devices for turning the web between said 
duplicate impressions, a plurality of cutting 
and folding mechanisms, and web’ guiding 
meansoperable to deliver one of the lateral 
parts of said perfected web exclusively to 
one of said cutting and folding mechanisms, 
and the other lateral part of said Web ex 
clusively to the other of said mechanisms. 
In witness whereof I have hereunto signed 

my name in the presence of two subscribing 
witnesses. ‘ 

CARL A. KELLOGG. 
Witnesses : 

W. E. LAwsoN, 
J. B. CAPLINGER. 
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