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- To all whom it may concern.:

Be it known that I, Joseru L. FirMm, a citi-
zen ol the United States, residing at Berwyn,
1n. the county of Cook and State of Illinois,

5 have mvented certain new and useful Im-
provements in Printing-Machines, of which
‘the following 1s a specification.

This invention relates to printing ma-

chines of the rotary perfecting type, and has

10. for 1ts object to provide a machine improved

with respect to the means for printing,
assoclating and delivering webs, to form a

machine of large capacity and compara- |

tively simple construction, and character-
15 1zed also by rapidity in action and the use of
- a small number of form and 1mpression cyl-

inders 1n comparison to the large number or |

web rolls used. | L
One important feature of the machine is
20 that it retains the straight line principle, and

that 1t 1s convenient for handhing the webs
and the web rolls, all the webs being fed 1

on one side of the machine. |
Speaking generally, the mvention com-
o5 prises three sets of printing mechanisms, ar-
ranged side by Siiﬁ-)i with the axes of the
printing cylinders in parallelism. The webs
are first fed to the middle set, where they
are printed on one side and pass therefrom to
39 the end
other side, and they are folded, cut and de-
livered at both ends of the machine. Or,
the product from one end may be associated
with the other, and all folded and delhivered
35 at one end of the machine. By the use of
double width webs, and a pair of longitudi-
~ nal folders at each end, four papers or prod-
ucts are delivered at each operation of the

machine. | _

The invention is shown as embodied 1n a
triple or three deck mechanism, but the
number of decks may be increased or dimin-

" 1shed as desired. _

- In the accompanying drawings, Figure 1
45 1s a diagrammatic front elevation of the ma-

40

chine, parts at the ends of the machine being |

broken away. Fig. 2 is a diagrammatic end
elevation, showing the folders at one end ot
the machine. Fig. 3 1s a rear elevation of
r¢ the folding and delivering mechanism. Fig.
4 is a detail of means for silencing some ot
the couples.
In this specification the “‘front™ of the
press will be referred to as that side where
55 the rolls are located, as shown in Fig. 1; and

set, where they are printed on the !

| the ““ends’ of the press will mean the side

where the products are delivered.

The three sets of printing mechanisms are

indicated as a whole at A, B and C. The in-

termediate set A consists of four form and
three impression cylinders, each 1mpression

| eylinder codperating with two form cylin-
ders to print upon the top and bottom of two-

independent webs at one operation, whereby
six- webs are printed on one side, the webs:
and web rolls being indicated at D, K, I, G,
HandI. Theset B consists of three couples
or form and impression cylinders to print the

‘opposite side of the webs D, I and F, and

the set C consists of three form and three 1m-
pression cylinders to print on the opposite
side of the webs G, Il and 1. |

The web D feeds 1n over the roller 1%, and
passes over the turning bar 22, thence under
the guide roller 1, to impression cylinder K,
and printed upon its first side by form cyhn-
der L, thence under the roller 2 and over the

roller 4, to impression cylinder M, and 1s

]%rinted upon its opposite side by form cylin-
der N, thence over the rollers 5, 6, 7 and §,
to the longitudinal folders W and W?, atter
slitting by the slitter 11. .

The web E passes over the roller 32 and the
turning bar 42 to the guide roller 9, thence
over the impression cylinder O, and printed
upon its first side by form cylinder P, thence
under the roller 10 and over the roller 12,
under impression cylinder (Q, and 1s printed
upon its opposite side by form cylinder R,
thence over the roller 13, and between rollers:
14 and 15, thence between rollers 7 and 8§,
where 1t meets and 1s associated with the
web D. |
- The web F passes over the roller 52, thence
over the turning bar 62, thence under the
roller 16, to impression cylinder 5, and 1s
printed upon its first side by form cylmder

T, thence passes under the roller 17 and over
' roller 18 to impression cyvlinder U, and 1s

rinted upon its opposite side by form cylin-
Ber V, thence over the roller 19, between
rollers 20 and 21, and thence between rollers
14 and 15, where 1t meets the web I, passing
onward between the rollers 7 and 8, where 1t

' meets the web D; thence all three webs pass

down the longitudinal folders or formers W,

and W2, after having been slit by the slitter
11, and thence pass between the rollers 22,
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23, 24, and 25, and are transversely cut and

folded on the carrier Y and delivered, mak-
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Ing four copies of twelve page papers at one | which may then be turned and superposed if

end of the machine.

The web G passes over the roller 26, and
turning bar 27, and over the roller 28, to im-
pression cylinder K, and is printed Llﬁ)OIl by
form cylinder P, thence over the roller 29,
and under roller 30, to impression cylinder

A', and has its opposite side printed by form j
cylinder A% thence around the roller 31, and |

between rollers 32 and 33, 34 and 35, to the
longitudinal folders W? and We, after slitting
by slitter 52.

The web I1 passes over the roller 36 and
turning bar 37, thence over the roller 38 to
impression cylinder O, and has its first side
printed upon by form cylinder T, thence
over the roller 39 and under roller'40 to im-
pression cylinder A2, and is printed upon its
opposite side by form cylinder A*, thence
over and under the roller 41, between rollers
42—43, thence with web ( between the roll-
ers 32—33, and thence between the rollers 34
and 35, to the folders.

The web I passes over the roller 44 and
turning bar 45, thence over the roller 46 to
mpression cylinder S, and is printed upon its
first side by form cylinder Z, thence over the
roller 47 and under the roller 48, to impres-
sion cylinder A®, and is printed upon its op-
posite side by form cylinder Af, thence over
and under the roller 49, between rollers 50
and 51, after which 1t meets the webs G and
H, passing onward therewith between the
rollers 42 and 43, 32 and 33, 34 and 35, and
thence over the longitudinal folders or form-
ers W" and We, all being slit by the slitter 52,
and thence between the rollers 53, 54, 55 and
56, to be cut and folded transversely on the
carrier Y *#, corresponding in all respects to
the carrier Y at the other end, making four
more copies of twelve page papers, or a total
of eight copies at one revolution of the ma-
chine.

- When 1t isrequired to enlarge the products
by any number of pages above twelve, the
webs G, H, and [ are passed between the roll-
ers 34, and 35, and thence, as shown 1n dotted
line, between rollers 100 and 101, 102 and
103, and over rollers 104 and to the longitu-

dinal folders or formers W2 and carrier Y,

the carrier Y2 being silenced and not used,
and sald webs being associated and delivered
with the webs D, I, and F. By this opera-
tion copies of fourteen, sixteen, eighteen,
twenty, twenty-two and twenty-four page
products may be printed and associated from
the printing mechanism in a straight path-
way and without turning or reversing.

It 1s to be understood that the products of |

a machine of this kind may be varied, and
turning bars can be used if desired, such as
are shown i dotted lines at 105, 106, 107,
108, 109 and 110, and slitters shown in dotted
hnes at 115, 111, 112, 113 and 114 can be

used if required to slit the different webs,

desired. It is also to be understood that the
longitudinally folded webs may be passed
from one former to the other, and thence to
the carrier, and superposed and all delivered
as one product.

A description of one longitudinal folder
and carrier will suffice for all, as the mechan-
1sm 1s the same at both ends of the machine.
The webs D, E, and F, having been printed
on both sides and slit by the slitter 11, pass
down the longitudinal folders W and W2, as
shown 1n Fig. 2, and thence from each folder
between the rollers 22 and 23 and 24 and 25 re-
spectively. The webs coming from the folder
W2 pass thence, under the rollers 200 and
201, and thence between the cutting cylin-
der A" and carrier Y, and are cut by the
knife 202, in the matrix 203, and thence
folded off of the carrier by the folding blade
204, between the rollers 205 and 206, thence
through a series of converging and quarter
turned tapes 207 and 208, which pass over
rollers 209, 210, 211, 212, 213 and 214, to the
rotary fly 215, and are delivered to the apron
216, which passes over rollers 217 and 218.
The webs that pass over the longitudinal
former W, pass between the rollers 22 and 23
and over the roller 219, thence between the
cutting cylinder A% and the carrier Y, where
they are cut transversely by the knife 202,
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and are thence folded between the rollers 290

and 221 by the folding blade 226, and thence
to the rotary fly 222, which delivers them
to apron 223 which passes over rollers 224
and 225.

The transverse folding and delivery mech-
anisms are the same as shown in my applica-
tion, Serial No. 354,101, with this exception,
the papers are all delivered in front of or on
one side of the carrier. By this means I can
place the carrier and cutting cylinders in a
horizontal plane and have one of the deliver-
les between the longitudinal folders, as
shown 1n Fig. 2, thereby making less space
and travel for the webs from the longifudi-
nal folders to the carrier Y.

If the longitudinally folded webs should
be required to be superposed, one on top of
the other, the longitudinally folded web
from the former W2 may be passed from the
roller 24 to the roller 23, as shown in dotted
lines, and thence between the cutting cylin-
der A® and carrier Y, both of the sections be-
g cut-by the knife 202 on the cutting cylin-
der A® and thence transversely folded off be-
tween the rollers 220 and 221, and delivered
by the fly 222 to the apron 223. In this
event I would silence the upper delivery and
cutting cylinder A7 only one delivery—the
lower one—Dbeing used.

I prefer to feed all the webs from one side
of the press, as this will give the tension
hand a supervision of all the rolls and have
them handy to thread the machine by any
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breakage of the webs, but part may be fed
from the front and part from the back, 1f de-
sired. | |
As shown in Fig. 4, one or more of the 1m-
pression cylinders may be silenced.
the impression. cylinders O and S may be
moved to one side if at any time it should be
desired to use less rolls, by removing .the

~ cear from the impression cylinder O, and

10

drawing it to one side by loosening the set
bolt 400, in the box 401, and tightening the
bolt 402, and then fastening the set nuts 403

~and 404, and likewise with respect to im-
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pression cylinder S. o |
‘The inking devices may be old and are
omitted, but are preferably those shown 1n
my U. S. Patent 648,938 which may be
moved back from the form cylinder to facili-
tate putting the plates thereon.

I claim: _ _

1. In a printing machine, the combination
of three sets of printing couples arranged 1n
a row with their cylinders in parallelism,

means to feed a plurality of webs to the inter-

mediate set, there to be printed on one side,
means to pass part of said webs to each of
the end sets, there to be printed on the other
side, and means to cross over the webs from
the set at one end and associate the same

with the webs of the set at the other end. -

2. In a printing machine, the combination
of three sets of printing mechanisms arranged
side by side, with cylinders parallel, the in-

termediate set having a plurality of form and

impression cylinders arranged one above the

other with each impression cylinder codper-

ating with two form cylinders, to print one
side of a plurality of webs, and each end set
having means to print the other side of part
of said webs, means to feed a plurality of
webs to the mmtermediate set, and means to
pass part thereof to each of the end sets.

3. In a printing machine, the combination

- of three sets of printing mechanisms ar-

45

o0

ranged in a row with cylinders parallel, the

intermediate set having an impression cyl-

inder cooperating with two form cylinders

to print one side of two webs, and the end

sets each having a couple to print the other

side of one web, means to feed webs into the

intermediate set from the side, and means to

turn sald webs and to pass the same severally

in a straight line through the intermediate
and each of the end sets and deliver part of
the webs at each end of the machine.

4. In a printing machine, the combination

- of an intermediate and two end sets of print-

GO

60

ing mechanisms arranged in a straight line
with cylinders parallel, the intermediate set

having a plurality of double couples arranged

one above the other and comprising alternate
form and impression cylinders, each 1mpres-
sion cylinder cooperating with the two adja-

cent form cylinders to print one side of two

webs, and the end sets being constructed to

Thus— |

cluding turning bars located

each print the other side of part of the webs,

means to feed a plurality of webs to the inter-

mediate set and to pass part of said webs to
one end set and part to the other.

5. In a printing machine, the combination
of an intermediate and two end sets of print-
ing couples arranged in a straight line with
cylinders parallel, the intermediate set com-
prising a plurality of double couples arranged

one above the other and adapted to each
print one side of two webs, and the end sets

each comprising a plurality of single couples
arranged one above the other and adapted to
each print the other side of one web, means
to feed two sets of webs to the couples of the
intermediate set from the side, one set of

webs being fed to said couples in one direc-

tion ‘and the other set in the opposite direc-
tion, and means to pass sald sets of webs to
the end couples respectively and to deliver
the same respectively at opposite ends of the
machine. | - |

6. In a printing machine, the combination
with a pair of longitudinal folders, of a rotary

transverse folder and cutter, means to pass

webs from the longitudinal folders to oppo-
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site sides of the transverse folder, and means -

to deliver the product from the top and bot-
tom of said transverse folder.

7. In a printing machine, the combination
with a pair of longitudinal folders, of a rotary

transverse folder and cutter, means to pass

webs from the longitudinal folders to oppo-

95

site sides of the transverse folder, and means |

to deliver the product from the top and bot-

100

tom of said transverse folder, the top deliv- |

ery devices being located between the longi-

tudinal folders. |
8. In a printing machine, the combina-

tion of an intermediate and two end sets of

106

printing couples, the intermediate set com-

prising a plurality of couples arranged one
above the other with cylinders in substan-

tially the same vertical plane, and the end

sets each comprising a plurality of single
couples arranged one above the other with
the eylinders of each couple in substantially
the same horizontal plane, means to feed a
plurality of webs to the intermediate set, and
means to pass part of said webs therefrom to
each of the end sets. -

9. In a printing machine, the combination

of an intermediate set having one impression

and two form cylinders, to print diflerent
webs, end sets on opposite sides of said set

‘and spaced therefrom, each of the end sets

having one impression and one form cyl-
inder, means to feed different webs in oppo-
site directions to said intermediate set, 1n-
in the. said
spaces on opposite sides of the intermediate

“set, and means to pass part of said webs to
each of the end sets. _

10. In a printing machine, in combination,
a perfecting cylinder mechanism having

110

115

120

130



10

4

means to print a plurality of webs, including

sets of couples spaced apart horizontally,

means to feed webs into said mechanism af
the side thereof, that is, at the ends of the

cylinders, and between said sets, means to

assoclate webs at eachend of said mechanism,
and means to optionally deliver the webs so
assoclated, at either or both ends of said
mechanism. '

11. In a printing machine, the combina-
tion of an intermediate set comprising two
form and three impression cylinders ar-

ranged in alternation one above the other, !

with impression cylinders at the top and bot-
tom and each form cylinder cooperating with
two 1mpression cylinders, and sets each con-
sisting of two couples of single form and im-

883,706

pression cylinders on opposite sides of said
Iintermediate set and spaced therefrom, to
which the webs are respectively passed, to
perfect the same, and means to feed webs be-
tween the form and impression cylinders of
the Intermediate set in opposite directions
alternately, including web rolls at the side of
the machine and turning bars located in the
sald spaces on opposite sides of the inter-
mediate set.

In testimony whereof I affix my signature
In presence of two witnesses.

JOSEPH L. FIRM.

Witnesses:
FLORENCE HENDERSON,
H. G. BATcHELOR.
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