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LUTHER C. CROWELL, OF BROOKLYN, ASSIGNOR, BY DIRECT AND MESNE

ASSIGNMENTS, TO ROBERT HOE, STEPHEN D. TUCKER, THEODORE H.
MEAD, AND CHARLES W. CARPENTER, OF NEW YORK, N. Y.

COMBINED PRINTING-PRESS AND FOLDING MECHANISM.

SPECIFICATION forming wars of Letters Patent No. 486,558, dated November 22, 1892,
| Application filed July 6, 1886, Serial No. 207,209, (No model.)

Lo all whom it Moy concern: |
Be it known that I, LUTHER C. CROWELL,
a citizen of the United States, residing at

Brooklyn, county of Kings and State of New
York, have invented certain new and useful

Improvements in a Combined Printing-Press
and Folding Mechanism, fully deseribed and
represented in the following specification and

the accompanying drawings, forming a part

of the same.

T'hisinvention r.elates to that class of print-

ing-presses employing a reciprocating type-
bed in combination with one or more impres-
sion-cylinders and generally known as “cyl-
inder-presses.” | |

The general object of the invention is to
provide a combined cylinder-press and fold-
ing-machine so constructed and organized
that the space above the path of movement of
the bed at the delivery end of the machine
may be utilized for the folding mechanism
and this mechanism brought closely adjacent
to the cylinder from which the printed sheet
is delivered. In cylinder-pressesof the com-
mon form employing the usual feed board or
table I am thus enabled to place the entire
folding mechanism in the space under the
feed board or table, so that the combined
press and folder oceupies no more space than
that occupied by the press alone.

A further object of the invention is to pro-
vide such acombined pressand folding mech-
anism which shall be capacitated to deliver

“the sheets either in an unfolded condition or

folded to different dimensions, as once folded
or twice folded, and, further, to provide such
a construction in which the sheets, unfolded
or thus ifolded to different dimensions, may

be delivered in all cases by the same fly or

other piling mechanism.: |

A further object of the invention is to pro-
vide a folding mechanism so constructed and
organized that it can be combined with cyl-
inder-presses already in existence without the

‘necessity of making material alterations in
thelr organization. .

As a full understanding of the invention

can be best tmparted by a detailed desecrip-

tion of the construction and organization of

| ther preliminary deseription will be omitted

and a full description given, after which some
of the principal advantages gained by the or-
ganization will be explained, and its novel fea-
tures particularly pointed out and claimed.

It will be understood that my invention is
applicable generally to printing-presses of
the class above referred to, employing a re-
ciproeating type-bed and one or more impres-
sion-cylinders, of which class there are many 6o
sub-classes; but for the purpose of illustra-
tion my invention will be shown in connec-
fion with a single-cylinder press of common
form, employing a single impression-cylinder,
to which the sheets are fed twice from a feed- 65
board for perfecting, with which construction
special advantages are obtained.

In the accompanying drawings, Figure 1 is -
a side elevation of a mechanism embodying
the present invention, so much of the press 7o
being shown as is necessary to illustrate the
manner 1n which the folder is combined there-
with. Fig. 2 is a plan view of the same, the

55

teed-board being removed and certain parts

being brokenaway toexpose underlying parts. 75
Fig.3 is an end elevation of the same,looking
from the right of Figs. 1 and 2. Fig. 4 is a
longitadinal sectional elevation of the same, -
taken just inside the framework. Fig. 5 isa
vertical cross-section taken upon the linexzx 8o
of Fig. 4. Fig. 6 is a similar view taken upon
the line ¥ of the same figure. Figs. 7 and
S are detall views illastrating the construc-
tion of the clutches for throwing the folding-
blades and other devices into and out of op- 8s
eration, which determine whether the sheets
shall be delivered in an unfolded condition or
with onefold or with two folds; and Fig. 9 isa
view similar to Fig. 4, illustrating a modified
form of the folding mechanism, which will be go
hereinafter referred to.

Referring to said drawings, it is to be un-
derstooa that A represents a portion of the
framework, B the reciprocating bed, C the

form, D the impression-cylinder, E the feed gc

board or table,and F the fly-frame, of an or-
dinary cylinder printing-press. The bed B is
provided with any of the ordinary connec-
tions (not shown) by which it is reciprocated

the mechanism embodying the same, all fur- | in the usual manner, and the eylinder D is 1oc
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also driven in any of the commmnon ways, so as | to which is pivoted a vertical rod 47, which is

to rotate in unison with the bed at the time
the impressionistaken. Thecylinderis also
provided with the usual sheet-grippers (not
shown) for holding the sheets to the cylinder
during the printing operation. The feed-
board E is arranged in the usual or substan-
tially the usual position above and at one
side of the impression-cylinder, and the fly-
frame ¥ is arranged beneath the outer end
of the feed-Lioard, as is also usual.

The folding mechanism is located directly
beneath the feed-board and between the im-
pression-cylinder and the fly and i1s so ar-
ranged that when the sheets are to be folded
they may be operated upon by the folding
mechanism as they pass from the impression-
cylinder to the fly without departing substan-
tially from their usual path of travel.

Referring now particularly to IFFigs. 1 1o 6,
it is to be understood that, as therein 1llus-
trated, the folding mechanism proper con-
sists of two pairs of folding-rolls 40 41 and
two vibrating folding-blades 42 43, which op-
erate to fold the sheets into the bite of the
rolls in the usual manner.
arranged at right angles to the impression-
cylinder D and midway of its length. 'T'hey
are supported at their inner ends in brackets
9, (see Fig. 2,) rising from a beam a, which
extends transversely between the side framnes
A, and at their outer ends in brackets 8, (see

Fig. 5,) rising from a rod 0, which also ex-

tends transversely between the side frames.
These folding-rolls are geared together in the
usual manner and receive motion from a
bevel-gear 18 upon the shaft of one of the
rolls, (see Tig. 2,) which engages with a
similar gear 10 upon the transverse shaft 39,
which carries the usual delivery pulleys or
rolls 54 and is geared to the impression-cylin-
der. The folding-rolls 41 are arranged par-
allel with the impression-cylinder and below
and at right angles to the rolls 40 about mid-
way of their length (see Ifigs. 2 and 6) and
extend from the rolls 40 outward to one side
of the machine.
upon shafts, which extend transversely be-
tween the side frames and are also driven di-
rectly from the shaft 89 of the delivery-pul-
leys by a belt 38, which passes around a pul-
ley upon said shaft, thence between pulleys
upon the shafts of the rolls 41, (see IFigs. 2
and 4,) thence around a pulley upon the shaft
of the usual tape pulleys or roll 44, which

will be hereinafter more particularly referred.

lo, and returns beneath a stretching-pulley 37.
The folding-blade 42 1s connected to arms
11, extending from a pair of transverse rock-

shafts 45, which shafts are also provided with

arms 12, which are connected by a horizon-
tal rod 46. One of the shafts 45 1s also pro-
vided with an arm 13, which is connected to
a rod 306, having a spring 35, the tendency of
which is to rock the shafts 45, so as to hold
the blade 42 in its raised position. The other

The rolls 40 are

These rolls are mounted

bifurcated at its lower end and straddles the
main shaft 99 and is provided with a studor
bowl, which is acted on by a cam 48 on the
main shaft in such manner as to depress the
blade 42 at the proper time to fold each sheet
into the bite of the rolls 40. The arm 1% is
moutnted loosely on the shaft 45, but 1s ar-
ranged to be rigidly connected thereto by
means of a sleeve 34, (see IFig. 7,) which is
splined to the shaftsoastoslide freelythereon,
and is provided with a tongue 15, which enters
a corresponding recess in the hub of the arm
14. The cluteh thus formed is provided with

7¢C

75

o

an operating-handle 33, which extends out-

ward at the side of the machine and is pro-
vided with a fork 16, which rests in a circum-
ferential groove formed in the sleeve 34,
From this arrangement it results that by pull-
ing and pushing uponthe handle 33 the sleeve
34 can be moved along the shaft 45, so as to
lock and release the arm 14 to and from the
shaft, and thus throw the folding-blade 42
into and out of operation. Whenthe arin 14
is not locked to the shaft 45, the blade 42 will
be held in its raised position by the spring 35.
The operating-handle 33 is provided with a
set-screw 17, by which 1t ecan be secured so as
to hold the sleeve 84 in either position to
which it 1s moved.

The folding-blade 43 1s secured to arms 32,
extending from a transverse rock-shaft 49,
which 1s supported in brackets 19, extending
from the beam a@. The shaft 49 1s provided
with an arm 50, fo which 18 pivoted a vertical
rod 51, the lower end of which 18 bifurcated
and straddles the main shaft 99 and is pro-
vided with a stud or bowl, which is acted on
by a cam 52 in such manner as to hold the
blade 43 in its raised position, except at such
times as the blade 18 required to be depressed
to fold the sheets into the bite of the rolls 41.
The downward movement of the blade 43 to
accomplish the folding is effected by means
of a spring 53, which is arranged to act upon
the rod 51 in such manner as to rock the shaft
49 and depress the blade 43 when by the
movement of the cam 52 it is permitted todo
so. The arm 50 is mounted loosely upon the
shaft 49, but is arranged to be rigidly con-
nected to the shaft by means of a sleeve 31,
(see Fig. 8,) which is constructed and arranged
the same as the sleeve 34 upon the shaft 45,
already described, and is provided with an
operating-handle 31,similar to the handle 33.
When the armm 20 is not clutched to the shaft
49, the blade 43 will be held in its raised po-
sition by any suitable means, as by a hook 98,
depending from the feed-board. The folding
mechanism thus organized is provided with
five sets or series of sheet-conveying tapes 2
3 4 5 6,which operate to take the sheets from
the 1mpression-cylinder and convey them
elither directly to the fly in an unfolded con-
dition or to the folding-rolls 40, and thence to
the fly after being once folded, or to the fold-

of the shafts 45 1s provided with an arm 14, | ing-rolls 40, thence to the folding-rolls 41, and
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thence to the fly after being twice folded. | to support the sheets at their centers as they

These tapes are arranged as follows: The se-

- r1es 2 3 correspond to and are arranged in

- sion-eylinder to the fly.
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ing-pulleys 61.

substantially the same manner as the ordi-
nary conveying-tapes with which this class of
cylinder printing - machines is usually pro-
vided to convey the sheets from the impres-
The series 2 pass
between the delivery-pulleys 54 and the usual
series of co-operating pulleys 55, which are
mounted loosely upon ashaft56,located above
the shaft of the delivery-pulleys, thence for-

ward above the folding-rolls 40 and over the

tape-roll 44, beforereferred to, which islocated
above the upper end of the fly, and.thence
around a roll 57, and upward around stretch-
ing-pulleys 58. From the pulleys’ 58 all of
these tapes except the two marginal ones re-
turn directly around the pulleys 55. The
two marginal tapes of the series pass beneath
a rod 59 and thence around the impression-
cylinder D near its ends, returning over the
pulleys 54. The series of tapes 3 pass around
the delivery-pulleys 54 and thence forward,
with the tapes 2,around the roll 44. From
the roll 44 the tapes upon one side of thefold-
ing-rolls 40 return directly to the pulleys 54
in the uswal manner, while those upon the
other side of the rolls return over a roll 30,
the shaft of which is supported at its outer
end in the side frame A and at its inner end
in a branch (see Fig. 5) of one of the brack-
ets 3. The series of tapes4 pass over one of
the folding-rolls 40 (see Fig. 6) and down-
ward between the rolls, thence beneath the
other of the rolls and outward to the side of
the machine,and thence around aseries of pul-
leys 60 and inward, retarning around stretch-
The series of tapes 5 pass
around a series of pulieys 20, mounted loosely
on a shaft21,which i1s located directly beneath
the roll 30 and is mounted rigidly in the end
of arms 22, extending from the rod b, and re-
turn around a roll 23. The series of tapes 6

pass around the outer one of the folding-rolls

41, thence downward at an incline above a roll
62, one end of which is supported in the side
frame A, while its other end issupported in an
arm 63, depending from the rod b, and return-
ing around pulleys 64, which are supported
on arms extending from a shaft 68, located
above the roll 62 and supported in the same
manner as said roll. It is to be remarked
that the pulleys 64, instead of being supported
on separate arms, may be supported on a shaft
suitably arranged for that purpose. In addi-
tion to the various tapes already referred to
there are also provided the usual narrow tape

~or tapes 7, which pass around the middle of

the impression-eylinder at the point where
the blank space usually cecurs between the
printed pages of the sheet, thence above the
central one of the pulleys 54, and around the
corresponding one of the pulleys 55.
Directly above the folding-rolls 40 is lo-
cated a pair of stationary guides 29, which

pass torward above the folding-rolls.

Located above the tapes 4 and arranged to
co-operate therewith 18 a series of stationary
guides 28, (see Fig. 6,) which extend from
the folding-rolls 40 outward to the side of the
machine and are supported upon rods 65 606.
Located above the tapes 5§ and arranged to
co-operate therewith is a series of stationary
guides 27, (see Fig. 4,) which extend from
the roll 30 forward and turn downward over
the roll 23. These guides are provided at
their outer ends with upward extensions 24,
which bridge the space between the rolls 44 23.
Located between and beneath the tapes 6 and
arranged to co-operate therewith is a series
of stationary guides 26, (see F'ig. 4,) which is
supported upon a rod 67 and extend from the
folding-rolls 41 forward and downward to a
point beyond the pulleys 64. Located above
theguides 26 and arranged to co-operate there-
with is a second series of stationary guides
25, which is supported upon the rod 68 and
extend from a point above the roll 62 forward
and downward and terminate with theguides
26. The folding mechanism is also provided
with two sets of adjustable stops 69 70 for ar-
resting the sheets at the proper points for the
folding operation. The set 69 are arranged
at or near the forward ends of the folding-
rolls 40 and are mounted upon a transverse
rock-shaft 71, which is provided with anarm
72, by which it can be rocked so as to raise
the stops when desired. The set 70 are ar-
ranged ab or near the outer ends of the fold-
ing-rolls 41 and are mounted upon the rod 65,
which supports the gunides 28.

The hub of one of thearms22,in which the
shaft 21, carrying the pulleys 20, is mounted,
is provided with an arm 73, the end of which
is provided with a swiveled eyebolt, through
which extends the end of a rod 74, having a
head at 1ts end, between which and the eye-
bolt 1s located a spring 88. The oppositeend
of the rod 74 1s provided with a yoke, which
embraces a stud on the end of an arm 75, ex-
tending from the hub of the arm 50, which op-
erates the folding-blade 43.

The folding mechanism, as shown in the
present case, is provided with aslitter 76, by
which the sheets may, when desired, be di-
vided at their centers, or on the line of the
first fold. 'This slitter is arranged over the
central one of the pulleys 54 and between the
tapes 7 and 18 mounted upon the end of a
shaft 77, supported inarms 78, which are rig-
idly fixed to the shaft 56. The shaft 56 is pro-
vided with an arm 79, by which it may be
rocked so as to raise the slitter and render it
inoperative when desired. The shaft 77, upon
which the slitter 1s mounted, is provided with
a gear 30, which when the slitter is in its op-
erative position engages with a gear 81 upon

the shaft 39, and thus gives a positive move-
‘ment to the slitter. |
- The folding-blade 42 is provided upon its

are supported upon the brackets 89 and serve | opposite sides with a number of light spring-
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fingers 1, which are curved to conform to the
curvature of the folding-rolls 40, as shown.
The purpose of these fingers will be made
clear when the operation of the apparatus is
explained.
a belt 89, which passes around pulleys upon
the shafts of the rolls 44 23.

The fly I is of substantially the usual con-
struction, except that those of its fingers
which are in front of the folding-roils 41 and
the pulleys 64 are cut away, (see I'igs.3and 4,)
so as to provide an opening f, through which
the ends of the guides 25 26 project. 'T'he
portions of the fly-fingers which are above
the opening f are supported upon a cross-bar
82, which is secured to some of the uncut {in-

ocers. The fly K is operated to pile the sheets

by means of the usual spring (not shown)
which acts upon the arm 83 of the fly-shaft
and is returned to and held in its raised posi-
tion by means of the usual arm 84, connect-
ing-rod 85, and cam 86.

The operation of the mechanism thus or-
canized is as follows: The sheets fed from the
feed-board E will be taken by the grippers ot
the impression-cylinder D and presented to
the form C to be printed in the usual man-
ner. After being printed the sheets will be
directed off the cylinder by the marginal
tapes 2 and the tapes 7 and into the control
of the tapes 2 3. If it is desired to deliver
the sheets in an unfolded condition—as, for
example, when they are passed through the
press the first time and are only printed on
one side—the shaft 71 will be rocked to and
secured in such position as to raise the stops
69 out of the path of the sheets, the sleeve
34 will be moved 8o as to disconnect the arm
14 from the shaft 45, and thus render the
folding-blade 42 idle. The sleeve 31 will be
shifted so as to disconnect the arm 50 from
the shaft 49, and thus render the folding-
blade 43 idle, and the blade will be secured
in its raised position. The yoke of therod 74
will be disconnected from the arm 75 and
hooked onto a stationary stud 87, provided

for that purpose, so as to hold the pulleys 20

in the position shown,and if it is not desired
to divide the sheets longitudinally the shaftt
56 will be rocked so as to raise the slitter 76
out of operative position and disconnect the
gear 80 from the gear 81. The sheets will
then, as they are directed off the cylinder, be
carried forward by the tapes 2 3 above Lhe
cuides 29 until they arrive at the roll 44,
after which they will be directed downward
and will emerge from between the rolls 44 57
and pass downward in front of the guides 24
and the fly and be piled in a flat or unfolded
condition, having taken exactly the path of
travel which the sheets usually take in a
printing-machine of this class in passing from
the impression-cylinder to the fly.

If it should be desired instead of deliver-
ing the sheets in an unfolded condition to de-
liver them with one fold, the stops 69 will be

The roll 25 is driven by means of .

486,558

will be shifted so as to connect the arm 14fo
the shaft 45, and thus render the folding-
blade 42 operative, and the yoke of the rod
74 will be connected to the arm 75, as shown.
The sheets will then, as they are directed off
the impression-cylinder, be carried forward
by the tapes 2 3 and above the guides 29 un-
til they arrive atthestops 69. The parts will
be so timed that as each sheet arrives at the
stops 69 the blade 42 will be quickly depressed,
so as to double the sheet into the bite of the
rolls 40, thusfolding it longitudinally upon its
central line. After being thus folded the
sheet will be carried outward between the
tapes 4 and the gunides 28 until its folded edge
arrives at the stops 70 at the side of the ma-
chine. Tt will be observed that the stops 69
are so positioned that the leading edge of the
sheet, or what after the first fold becomes one
of its sides, will, as the sheet is carried out-
ward between the tapes 4 and guides 28, pro-
ject beneaththeroll 30 and above the pulleys
20. The parts will be so timed that as the

' sheet arrives at thestops 70, asjust explained,

the cam 52 will arrive in position to permit
the spring 53 to rock the arm 50 and, through
the arm 75, rod 74,and arm 73, rock the arms

22, so as to carry the pulleys 20 upward into
biting contact with the roll 30. The side of
the sheet, or what now again becomes its lead-
ing end,and which, as explained, projects be-
tween the roll 30 and pulleys 20, will thus be
taken by the roll 30 and the tapes 5 and car-
ried forward beneath the guides 27 and over
the roll 23, where it will be directed down-
ward by the curved ends of the guides in
front of the fly and be delivered in its once-
folded condition. .

If it should be desired, instead of deliver-
ing the sheets with one fold, to deliver them
with two folds, the adjustments will be the
same as last deseribed, except that the sleeve
31 will be shifted so as to conneect the arm 50
to the shaft 49, so as to render the folding-
blade 43 operative, and the yoke of the rod
74 will be discoanected from the arm 75 and
hooked onto the stud 87. 'Thesheets then, as
they arrive at the stops 70, instead of passing
into the control of the roll 30 and tapes 5, will
be doubled into the bite of the folding-rolls
41 by the blade 43, thus receiving a second
fold at right angles to the one imparted by
the blade42 and rolls40. As the twice-folded
sheets emerge from the folding-rolls 41 they
will be earried forward above the guides 26
and roll 62 by the tapes 6 and projected for-
ward and downward between the guides 25
26 and through the opening 7 in front of the

fly and be piled in a twice-folded condition.

It is sometimes desirable that the sheets,
particularly when they are printed for an
eight-page paper, should be divided along the
line between the heads of the printed pages,
which is the line upon which the first fold is
usually made.
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desired to do this, the shaft 56 will be rocked

lowered to the position shown, the sleeve 34 | so as to lower the slitter to the position shown,
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which will bring it into position to dividethe | have the
sheets as they passthe pulleys 54. 'When the

slitter is in this position, the gear 80 will en-
gage with the gear 81,80 as to properly drive
the slitter. The divided sheets can then be
delivered in an unfolded condition, the same
as already described, orthe two halves of each
divided sheet may be associated by directing

their adjacent edges simultaneously into the

bite of the folding-rolls 40. For this pur-
purpose the folding-blade 42 is provided with
the spring-fingers 1, before referred to. If
the two halves of the sheet are to be associ-
ated in this manner, the stops will be lowered
to the position shown and the folding-blade
42 will be put into operation. The blade 42
as it descends will pass between the halves of
the sheetbut the spring-fingers 1 will pressthe
adjacent edges of the twohalves of the sheet

against the folding- rolls, so that they will

be drawn into the bite of the rolls and
be associated in passing between the rolls.
T'o make it more certain that the halves of
the sheets will be drawn into the bite of the
rollers when their edges are pressed against
the rolls by the fingers, the rolls are provided

‘with rubber rings ¢, which serve to give the

rolls a better hold upon the paper. By this
operation the sheets are in effect folded lon-
gitudinally, the same as first described, butin

addition to being folded they are cut or di-
‘vided on the fold-line. Afterpassing between

the folding-rolls 40 the sheets may be deliv-
ered without further folding or be folded be-
tweentherolls41,and thus delivered,the same
as already described. '

- The organization which hasbeen described
embodies the invention in its most complete
and desirable form; but in some cases it may
not be desired to give the machine so great
arange of capacity as has been desecribed.
If this should be desired, it can be done and

-yet retain many of the important features of

the invention. For example,if it should not
be desired to capacitate the machine to im-

parttwo folds to the sheet the folding-rolls 41,

blade 43, tapes 6, and guides25 26, and the

first fold made transversely of the
sheet. When it is desired that the first fold
should be a transverse one, the folding-rolls
40 will be arranged parallel with instead of
at right angles to the impression-cylinder. In
Fig. 9 an organization of this character is
illustrated, which is capacitated to deliver the
sheets either in an unfolded condition orwith
one fold, the single fold being a transverse

”
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instead of alongitudinalone. In this organi- =

zation the folding-rolls 40 are arranged paral-
lel with the impression-eylinderand aredriven
in any suitable manner, but preferably by a
belt arranged similar to the belt 83. The
blade 42 is mounted upoun arms 11, extending
from a rock-shaft 45, extending transversely
between theside frames. Theshaft 45 is pro-
vided with an arm 14, which is connected to
the shaft by a clutch and is operated in the
same manner as already described. The
blade 42 is in this case cut away or recessed,
S0 as. to permit the passage of the tapes 2.
T'he tapes 2 are arranged the same as already
described. The tapes 3, instead of passing

from the pulleys 54 directly to the roll 44, pass

downward between the folding-rolls 40, and
thence to the roll 44,and then return around
the roll or pulleys 23. The tapes 4 5 6 are
dispensed with and the space between the
outer one of the rolls 40 and the roll 44 1s
bridged by guides 94, which co-operate with
the tapes 2 and 8. The inner one of the roils
40 1s provided with a number of circumfter-
ential grooves,in which rest horizontally-mov-
Ing guides 92, which are connected to a trans-
verse rod, which is supported in arms 91, ex-
tending from a rock-shaft 96, which is mount-
ed in brackets 93, projecting from the beam
a. The shaft 96 is also provided with an arm
97,to which is pivoted a rod 90,the other end
of which is acted on by a cam on the main
shaft in such manner as to rock the shaft 96
and move the guides inward from the posi-
{ion shown by full lines to the position shown
by dotted lines at regular intervals. The
movement of the guides 92 in the reverse di-
rection and the upward movement of the

opening f inthe fly may be omitted. In such | blade 42 are effected by means of suitably-ar-

case the sheets may be delivered in an un-
folded condition or with one fold,in the same
manner as already described; or the pulleys
20 and the connections for operating them
may be omitfed, and in such case the sheets
may be-delivered either in an unfolded con-
dition or with two folds, in the same manner
as already described.

It is usually preferable in a machine of this
character that the first fold, when the sheets
are to be folded, should be made longitudi-
nally of the sheet—that is to say, in the di-
rection of its travel as it leaves the impres-
sion-cylinder. For this reason the folding-
rolls 40 and Dblade 42 in the construction al-
ready described are arranged at right angles
to the impression-cylinder. This, however,is
not necessary and may not always be desir-

ranged springs. (Not shown.) The arm 97 is

| mounted loosely upon the shaft 96, but is ar-
| ranged to be secured to theshaft by meansofa

cluteh similar tothose hereinbefore described.
The operation of the mechanism when thus
organized is as follows: When the sheetsare
to be delivered in an unfolded condition, the
arms 14 97 will be disconnected from the
shafts 45 96, so as to allow the blade 42 to re-
main in its raised position and the guides 92
in their forward position, and the stops 69
will be raised out of the path of the sheets.
The sheets will then, as they pass forward be-
tween the tapes 2 3, be directed past the rolls
40 by the guides 92, and will pass forward be-
tween the tapes 2 and guides 94 and be pro-
jected downward from the rolls 40 57 in
front of the fly and be piled in an un-

able, as in some cases it may be preferable to i folded condition. When it is desired to im-
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part one fold to the sheets, the stops 69 will
be lowered to the position shown and the arins
14 97 will be conneeted to the shafts 45 Y6.
The parts will be so timed that as or just be-
fore the leading end of each sheet arrives at
the stops 69 the guides 92 will be moved 1n-
ward from the position shown by full lines to
the position shown by dotted lines, and will
be held in that position until the sheet has
passed between the folding-rolls. As the

leading end of each sheet arrives at the stops
69 the blade 42 will be vibrated quickly |

downward, so as to fold the sheet between the
rolls 40. After passing between the rolls 40
the sheets will be carried forward and upward
between the tapes 3 and gnides 94, and will
then be projected downward from between
the rolls 44 57 in front of the fiy and be piled
1n a once-folded condition. The mechanism
thus organized mayreadily be capacitated to
impart two folds as well as one by providing
it with a second pair of folding-rolls and a
second folding-blade similar to the rolls and
blade 41 43 and arranged at right angles to
the rolls and blade 40 42,and with a roll and
set of vibrating pulleys similar to the roll
and pulleys 30 20, which will act to take the
sheets and forward them to the fly after they
have received their second fold.

- By meansof the organization herein shown
and described a combined eylinder-press and
folding mechanism of the class shown is pro-
vided which occupies no more room than that
occupied by the press alone, in which the

folding mechanismislocated entirely beneath

the feed-board of the press, so as to becovered
and protected, and by which the sheets can
be delivered either in an unfolded or folded
condition to the same fly, which fly is located
in the usual position, and without substantial
departure from the path of travel which they
ordinarily take in those machines which are
not provided with a folding mechanism in
passing from the impression-cylinder to the
fly. It will be understood, however, that my
invention is applicable also to other classes of
cylinder-presses not employing a feed-board,
and that, while it 1s preferable that my spe-
cial folding mechanism delivering folded
sheets at the same point as unfolded be used
for convenience and economy of floor-space,
and such a construction forms a part of my
invention, this feature is not absolutely es-
sential, and my invention i8 not to be limited
thereto. It will be understood, also, that my
invention is nof to be limited to a construe-
tion capacitated to deliver the sheets folded
or unfolded, as it may be embodied in a con-
siruction delivering only folded sheets. It
will be observed that the folding mechanism
shown is so arranged that it may be combined
with an ordinary cylinder-press without the
necessity of making any substantial change in
the general construction of the latter, thereby
making it practicable to combine this folding
mechanism with presses already in existence
at a comparatively-small outlay, and this
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| construction forms a part of my invention,

although it will be understood that this fea-
ture is not essential to my invention, broadly
considered. It will also be observed that the
folding mechanism may be so combined with
the printing mechanism that the principal
parts of the delivery apparatus found in the
ordinary cylinder-press remain practically
unchanged and can be readily utilized. Ior
example, the ¢ylinder from which the printed
sheet is delivered and the fly remain in the
same position with relation to each other and
the delivery-pulleys 54, their co-operating
pulleys 55, the tape-roll 44, and the tapes 2 3
are the same or substantially the same as 1n
an ordinary machine and perform the same
functions. _

Although the various series of tapes 1Is
shown as passing around pulleys in some
cases and rolls in other eases, it is to be un-
derstood that this is not material, as rolls may
be used in place of the pulleys or pulleys in
place of the rolls.

What I claim is—

1. The combination, with a prinfing-press
having a reciprocating type-bed coacting with
an impression-cylinder, of mechanism for con-
veying the sheets from the cylinder and a
folding mechanismn located adjacent to the
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cylinder and above the path of the bed and

arranged to fold the sheets from said convey-
ing mechanism, substantially as desecribed.

2. The combination, with a printing-press
having a reciprocating type-bed coacting with
an impression-cylinder, of a folding mechan-
ism located adjacent tothe cylinderand above
the path of the bed and constructed to be
rendered inoperative and means for deliver-
ing the sheets unfolded, substantially as de-
scribed. |

3. The combination, with a printing-press
having a reciprocating type-bed coacting with
an impression-cylinder, of a fly located at the
end of the press and a folding mechanism lo-
cated adjacent to the cylinder and above the
path of the bed and arranged to deliver the
folded sheets to the fly, substantially as de-
scribed.

4. The combination, with a printing-press
having areciprocating type-bed coacting with
an impression-cylinder, of a fly, tapes for con-
veying sheets from the eylinder to the fly in
an unfolded condition, and a folding mechan-
ism constructed to be rendered inoperative
and arranged to fold the sheets from said
tapes, substantially as described.

5. The combination, with a printing-press
having a reciprocating type-bed coacting with
an impression-cylinder, of a fly, tapes for con-
veying sheets from the cylinder to the fly in
an- unfolded condition, and a folding mechan-
ism- constructed to be rendered inoperative
and arranged to fold the sheets from said tapes
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and deliver them to the fly in a folded condi-

tion, substantially as described.
6. The combination, with a cylinder print-

ing-pressand itsfeed-board, of afolding mech-
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anism IOCat_ed_ adjacent to the cylinder and
beneath the feed-board, substantially as de-
scribed.

7. The combination, with a cylinder print-

ing-press; its feed-board, and tapes for con-
veying the sheets from the c¢ylinder outward
beneath the feed-board, of a folding mechan-

‘1sm located adjacent to the eylinder and be-

neath the feed-board and arranged to fold the
sheets from said tapes, substautially as de-
scribed. |
8. The combination, with a cylinder print-
Ing-press, its feed-board, fly, and tapes for con-
veying the sheets from the cylinder outward
beneath the feed-board, of a folding mechan-
1sm located between the cylinder and fily and
beneath the feed-board and arranged to fold
the sheets from said tapes and deliver them to
the fly, substantially as described.

9. The combination, with a eylinder print-

~1ng-press, its feed-board, fly, and tapes for con-
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veying the sheets from the eylinder to the fly
in an unfolded condition, of a folding mech-
anism located between the cylinder and fly
and beneath the feed-board and arranged to
fold the sheets from said tapes and deliver
them to the fly in a folded condition, substan-

tially as desecribed. |

10. The combination, with a printing-press
having a reciprocating type-bed coacting with
an 1mpression-cylinder, of a fly located at the
end of the press, tapes for conveying the
sheets from the cylinder to the fly in an un-
folded condition, and folding-rolls 40 and
blade 42, arranged to fold the sheets from said
tapes and constructed to be rendered inop-
erative, substantially as deseribed.

11. The combination, with a printing-press
having a reciprocating type-bed coacting with
an impression-cylinder, of a fly located at the
end of the press, delivery-pulleys 54, roll 44,
and tapes for conveying the sheets from the
cylinder in an unfolded condition, folding-
rolls 40, located between the pulleys 54 and
roll 44, and folding-blade 42, arranged to fold
the sheets from said tapes into the bite of
sald rolls and constructed to be rendered in-
operative, substantially as described.

12. The combination, with the impression-
cylinder and bed, the delivery-pulleys 54, and

L pes for conveying the sheets from the de- |

livery-pulleys to the folding-rolls, of a fold-
Ing-blade 42 and the folding-rolls 40, located
adjacent to the eylinder and above the path

of the bed and driven directly from the shaft

of said pulleys, substantially as described.
15. T'he combination, with the impression-
cylinder and bed, the delivery-pulleys 54, and
tapes for conveying the sheets from the de-
livery-pulleys to the folding-rolls, of the fold-

ing-rolls 40, located adjacent to the cylinder |

and above the path of the bed, and the fold-
ing-blade 42, operated directly from the main
press-shaft 99, substantially as described.

14. The combination, with the impression-

- eylinder and tapes for conveying the sheets

-l

away from the cylinder, of the folding-rolls
40 and blade 42, arranged to fold the sheets
from said tapes, the tapes 4, roll 30, and vi-
brating pulleys 20, all substantially as de-
seribed. | |

15. The combination, with a c¢ylinder print-
ing-press, its fly, and tapes for conveying the
sheets from the eylinder fo the fly in an un-
folded condition, of the folding-rolls 40 and
blade 42, arranged to fold the sheets from said
tapes, the tapes 4, roll 30, and the vibrating
pulleys 20, substantially as described.

16. The combination, with a e¢ylinder print-
ing-press, its fly, and tapes for conveying the
sheets from the cylinder, of the rolls 40 and
blade 42, arranged to fold the sheets and de-
liver them to the fly once folded, and the
rolls 41 and blade 43, arranged to act upon
the sheets as they are delivered from therolls
40 and deliver them to the fly twice folded,

| substantially as described.
17. The combination, with a eylinder print-
‘1ng-press, its fly, and tapes for conveying the

sheets from the eylinder to the fly in an un-
folded condition, of the rolls 40 and blade 42,
arranged to fold the sheets and deliver them
to the fly once folded, and the rolls 41 and
biade 43, arranged to act upon the sheets as
they are delivered from the rolls 40 and de-
liver them to the fly twice folded, substan-
tially as deseribed. |

- 18. The combination, with the impression-
cylinder and bed and the delivery-pulleys 54,
of the folding-rolls 40 41, located adjacent to
the cylinder and above the path of the bed
and driven directly from the shaft of said
pulleys, substantially as described.

19. The combination, with the impression-
cylinder and bed and the folding-rolls 40 41,
located adjacent to the cylinder and above
the path of the bed, of the folding-blades 42

43, operated from the main press-shaft 99,

substantially as deseribed.

20. T'he combination, with the slitter 76, of
the folding-rolls 40 and the folding-blade 42,
provided with the spring-fingers 1, which are
curved to conform to the rolls and are ar-
ranged to press the sheets against the rolls as

‘the blade isvibrated downward, substantially

as described.
21. The combination, with the folding-rolls
41 and blade 43, of the fly provided with the

' opening f and means for delivering the sheets

-

withesses.

folded between said rolls through said open-
Ing, substantially as described. |

22. The combination, with the folding-rolls
40 and blade 42, of the tapes 4, roll 30, and vi-
brating pulleys 20,substantially as deseribed.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing

LUTHER C. CROWELL.

Witnesses:
J. A. HOVEY,
JAS., J. KENNEDY.
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