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Be it known that I, LuTHER C. CROWELL,
acitizen of the United States, residing at Brook-
lyn, county of Kings, and State of New York,
have invented certain néw and useful Improve-
ments in Sheet- Associating Mechanisms, fully
desceribed and represented in the following
specification and the accompanying drawings,
forming a part of the same.

This invention relates to the delivery of
sheets issuing from a web printing or severing

mechanism, and particularly to that general

method of delivery by which two or more of
the successively-produced sheets are associated
to form a single product. This association of
sheets in a delivery mechanism has heretofore
been accomplished in a variety of ways or by
a variety of mechanisms. Among the most
desirable of the mechanisms which have been
devised for this purpose is what is known as
the ‘“long’’ and ‘‘short’’ paths, which mech-
anism is shown and described in United States
Letters -Patent No. 181,217, granted Septem-
ber 10, 1872, to Hoe and Tucker. Thismech-
anism, briefly stated, consists of twosheet-con-
veying channeis or pathways, the longer of
which is formed by what may be termed a
““loop,”” which branches from the shorter path-
way at one end and reunites with it at the other
end, the relative lengths of the two pathways
between the point at which they separate and
that at which they again unite being such that
if the first of two sheets which are following

- each other is directed into the longer pathway
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and the second into the shorter pathway the
two sheets will arrive at the point where the
pathways unite simultaneously, so as to be-
come associated and pass forward together.
In this class of sheet-associating mechanisms
as heretofore constructed the interior member
of the longer of the two pathways has been
formed of moving tapes, which are stretched
around rolls or pulleys and co-operate with
the tapes which form the exterior member of
the pathway. Thisconstruction hasbeen found
to some extent objectionable in practice, be-
cause the internal tapes were liable to stretch
and become slack by use, and when this oe-
curred it was difficult to tighten them, except

50 by cutting them apart and rejoining their ends.

The same difficulty was experienced if it was
desired to change the length of the pathway.

One feature of the present invention is de-
signed to overcome this difficulty, and this is
accomplished by employing stationary guides
in place of tapes for the interior member of
the longer pathway.

Another feature of the present invention
relates to the means for operating the switches
which control the entrance to the long and
short pathways, the object being to avoid the
use of a cam for this purpose, and to thereby
give a more easy movement to the switches
and avoid the sudden jar and strain incident
to the use of a cam.

‘Asa full understanding of the invention can
be best given by an illustration and a detailed
description-of the devicesembodying thesame,
all farther preliminary description will be omit-
ted and a full description given, reference be-
ing had to the aeccompanying drawings, in
which—

Figure 1 is a side elevation of so much of a
sheet-delivery mechanism as is necessary to
illustrate the present invention. Fig. 2isa
partial plan view of the same. Fig. 3 is a ver-
tical section taken on the line # xof Fig. 2;
and Figs. 4 to 11 are similar views upon a re-
duced qcale, illustrating ‘the operation of the
mechanism.

Referring to said drawings, it is to be undes-
stood that 1 2 are two series or sets of sheet-con-
veying tapes arranged to form a pathway into
which the sheets which are to be associated are
directed from some previous mechanism, so as
to pass forward one after another until they
arrive at the ‘roll or series of pulleys 14, at
which point thelong and shortpathways form-
ing the associating mechanism branch from
the pathway formed by the tapes 1 2. From
the pulleys 14 the tapes 1 pass directly for-
ward above a second roll or series of pulleys,
15, while the tapes 2 pass downward around
the pulleys 14, thence past a roll or series of
pulleys, 19, and around a roll or series of pul-
leys, 20, and thence upward past the opposite
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sides of the pulleys 19 and over the pulleys 15, -

where they reunite with the tapes1, thus form.
ing what may betermed a “‘loop.”” Theshorter
pathway of the associating mechanism extends
from the pulleys 14 to the pulleys 15, and is
formed by the tapes 1 and a series of'station-
ary guides, 49, which bridge the space between
the pulleys and co-operate with the tapes,
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The guides 49 are supported upon a rod, 53,
which extends transversely across the machine
between the pulleys.  Theloop orlonger path-

way of the associating mechanismextends from |

the pulleys 14 aronnd the pulleysi20 tothe pul-
leys 15, and is:formed by the tapes 2 and series
of stationary guides 47 48,1 The guides 47 de-
pend from the iends of i the guides 49, and are
curyed to conform! to the shape of the pulleys
1415, and bridge the spaces between the tapes
1 and the pulleys 19, and: co-operate with the
tape 2 to conductthesheets downward around
the pulleys 14 and upward aroundithe pulleys
15, T'he guides48aresupported upona trans-
verse rod, 59, and bridge the spaees between
thepulleys 19 20, and.co:operate with the tapes
2 to conduct the sheets from the pulleys19 to
the pulleys 20 and bacl to the pulleys 19:: The
patbway: formed by the tapes 1 2 after they
reunite at :the pulleys 15 extends: forward to
any point in the: delivery meehanism where
the associated isheets  are tol be delivered to
ather mechanisms.: In the associating mech-
anismsof this elass whick have been heretofore
coustructed the interior member of the loop
or longer pathwayhas been formed of moving
tapes which: passed: around wolls ' or pulleys
correspouding to the pulleys19 20; but I have
found ;that by making the interior member: of
this pathway of the guides 48 as just described
the tronble incident to the employment of the
tapes,which has been hereinbefore explained,
is entirely avoided. ' Anyslack in the tapes 2,
which form the exterior member of ‘the path-
way; can of course be readily taken up by the
use of stretehing-pulleys;

The length of the longer pathway can be
readily varied by simply adjusting the pulleys
20 up or down, the tapes 2 being correspond-
ingly shortened or lengthened by ordinary
stretehing-pulleys. -

The entrances to the two pathways forming
the associating mechanism are controlled by a
series of vibrating switches, 97, which are
mounted upon a transverse rock-shaft, 96, one
end of which is provided with an arm, 95, hav-
ing aswiveled collar, 94, through which passes
a rod, 105, the end of which is connected to a
crank, 106, by which the switches are vi-
brated, so as to direct one sheet into the longer
pathway and the next into the shorter path-
way, and soon. Thecrank 106 may be formed
upon one of the gears 109, through which mo-
tion is communicated from the printing to the
delivery mechanism, or it may be driven in
any other suitable manner.

It will readily be seen that in order to direct
alternate sheets into different pathways it is
necessary that the switches 97 should be so
timed in their movements that the entrance to
the pathway into which a sheet has been di-
rected will remain open until the rear end of
the sheet has passed the switches, and that the
entrance to that pathway will then be closed
and the entrance to the other pathway opened
before the leading end of the next sheet ar-
rives at the switches. This, of course, cannot

be done if the sheefs follow each other in close
succession,! and /it ‘is therefore necessary to
separate the sheets from:eachiotherin their
lineiof: travel: a sufficient distaree to provide
working-spaces between them' 'within which
the switehes can act.: | This is usually done by
means: of | what are known! as! faceelerated
tapes,’”” and may be done before the sheets pass
intoi the control of the tapes 1 2, or the tapes
1 2imay be sufficiently accelerated to provide
the necessary working : spaces : between : the
sheets | before! they arrive atithe pulléys 14.
In any case, however, it is desirable that the
working-spaees between the sheets should be
redueed : to : the  minimum, and this: in iturn
malkees it necessary that the switches should be
operated quickly.: In order to ‘secure' this
quick movement of theswitches it hasiheretos
fore been castomary to operate them by means
of'a coniparatively abrapt cam; but this means
has been found: objectionable, beeause of the
sudden :jar and strain, which is trying upon
the mechanism and sometimes causesithe parts
to get out ofiorder. | ' I have fonud, however,
that the: proper vibration of the switches can
readily be effected by the simple crank move:
meut shown, thereby making the movements
of the switehes perfectly smooth and easy and
avoiding all the objections due to the employ:
ment of a cam for this purpose.

It will be observed that if the'arm 95 were
connected directly tothecrank 106 theé switches
97 would be caused  to continue their move:
ment throughout the whole revolution'of the
crank, and this would! give' Lo the! switehes a
greater range of movewment than is necessary.
This would not, however, in most cases be ob-
jectionable; but it may be readily avoided by
providing for a certain amount of lost motion
between the crank 106 and the arm 95. For
this purpose the shaft 96, upon which the
switches are mounted, is provided with astop-
arm, 113, which is arranged to come into con-

“tact with the rod 53 and arrest the shaft 96

after the switches have been raised to the
proper point. To allow of this the rod 105 is
arranged to move freely in the collar 94, and
is provided with a spring, 110, which sur-
rounds the rod and is interposed between the
coilar 94 and a collar, 111, which is fixed upon
the rod, and which acts to normally hold the
collar 94 against the nut or head 112 upon the
end of the rod. From this arrangement it re-
sults that when the switches have been raised
to the proper extent and arrested by the stop
113 the rod 105 will complete its upward
movement idly by compressing the spring 110
and sliding through the collar 94.

The operation of the sheet-associating mech-

anism thus organized is as follows: The sheets"

will pass forward one behind another between
the tapes 1 2 until they arrive at the pulleys
14. The parts will be so timed that as the
leading edge of the first sheet arrives at the
palleys 14 the crank 106 will be upon its up-
ward movement and in or about the position
indicated in Fig. 4, and the switches 97 will
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consequently be raised,so as to direct the sheet
into the longer pathway. As the crank 106
continues its revolution, the switches will be
arrested in their upward movement by the
stop 113, and the rod 105 will move idly
through the collar 94 until the crank-pin ar-
rives at the limit of its upward movement, as
indicated in Fig. 5. As the erank passes the

* limit of its upward movement and commences
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its downward movement, the rod 105 will
move back idly through the collar 94 until the
crank is at the position indicated in Fig. 6
after which the switches 97 will begin to move
downward, and by the time the parts have ar:
rived in the position indicated in Fig. 7 the
rear end of the first sheet will have passed
into the longer pathway and the leading end

~of the second sheet will have arrived in close
. proximity to the pulleys

14. Directly after
this the continued downward movement of the
crauk 106 will carry the points of theswitches
97 downward below the peripheries of the pul-
leys 14, so as to direct the second sheet for-
ward into the shorter pathway of the associ-

ating mechanism, as shown in Fig., 8. As
the second sheet passes forward in l]hlb path-

way its leading end will arrive at the pul-

leys 15 just in time to meet and join with
the leading end of the first sheet, which has
in the meantime been carried downward by
the tapes 2 around the pulleys 20. and up-
ward to the pulleys 15, so that the two sheets
will be associated and pass forward together.
The crank 106 then continues its downward
movement until the switches arrive in the po-
gition shown in Fig. 9, after which, as the
crank passes the limit of its downward move-
ment, they will commence to move upward, as
shown in Fig. 10. This upward movement
will continue, and by the time the rear end of
the second sheet has arrived at the pulleys 14
the switches will have arrived in the position
shown -in Fig. 11, and as they continue to
move upward their points will pass through
the working-space between the two sheets and
arrive again at the position shown in Fig. 4in
time to direct the leading end of. the third
sheet downward into the longer pathway, and
8o the operation will continue to be repeated.

If the stop 113 is omitted, the operation will be

‘the same, except that t,he switches, instead of

being arrested, will continue their. upward

movement during the whole upward move-
ment of the crank. .

It is to be remarked that the shaft 96 may,
if preferred, be provided with a second stop-
arm similar to the arm 113, whieh will act to
arrest the switches before they have reached
the limit of their downward movement, and in
such case the rod 105 will be extended and will
be provided with a second spring above the
collar 94, so as to permit lost motion between
the rod and the arm 95 as the rod moves in
both directions. - When the switches are ar-
rested upon their downward movement in this
manner, the guides 49 may be formed by the
tails of the switches.

When it is desired to produce a product
consisting of only a single sheet, or what will
usually be a four-page paper, the rod 105 will
be detached from the erank 106 and swnng to
one side and secured to a stationary pin, 114,
as shown by dotted lines in Fig. 1. Thiswill
allow the switches 97 to remain permanently
in or substantially in the position shown in
Fig. 10, so that all the sheets will pass for-
ward, one after another, through the shorter
pathway of the associating mechanism.

What I claim is—

1. Inasheet-associating meehamsm consist-
ing of a short path and a long path formed by
a loop which branches from one end of said
short path and reunites with said path at its
other end, the combination, with the tapes
forming the exterior members of said short
path and said loop, of stationary guides ar-

said loop or long path, substantially as de-
seribed.

2.  In a sheet-assnciating mechanism consist-
ing of a long and a short path, the combina-
tion, with bhe switches for controlling the en-
trances to the pathways, of the rod 105, con-
nected to an arm upon the shaft of said
switches by a yielding connection and to the
crank 106, substantially as deseribed.

In testimony whereof I have herenntoset my
hand in the presence of two subsecribing wit-
nesses. :

LUTHER C. CROWELL.

‘Witnesses:

J. A. Hovry,
Jas. J. KENNEDY.
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the interior members of said short path and’
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