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UNTTED STATES

PaTeEnT OFFICE.

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.

FOLDING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 510,527, dated December 12, 1898,
Application filed May 28, 1886. Serial No, 203,496, (No model,)

To all whom it may concermn.:

Be it known that I, LuTHER C. CROWELL
a citizen of the Unlted States, residing at
Brooklyn, county of Kings, and State of N ew
York, have invented certain new and useful
Improvements in Folding-Machines, fully de-
seribed and represented in the following speci-
fication and the accompanying drawings,
forming a part of the same.

This invention relates to a mechanism for
folding sheets of paper fed to it either me-
ehamcally or by hand, it being especially
adapted to operate upon the sheets as they
issuefrom anordinarycylinder printing press.

As a full understanding of the invention
can only be imparted by a description of the
construction and operation of a folding mech-
anism embodying it, all preliminary descrip-
tion of .the invention will be omitted and a
full deseription of such a mechanism given,
reference being had to the aeeompanymg
drawings, in which—

. Figure 1 is a plan view (the feed board be-
ing omitted) of afolding mechanism embody-
ing the present 1nvent10n in a form adapted
to operate npon sheets fed to it by hand, said
mechanism being capacitated to impart four
folds to the sheets, the second and fourth
folds being at right angles to the first and
third. Fig. 2 is an elevation of the same,
looking from the side marked E in Fig. 1.
Fig. 3 is a similar view, looking from the side
marked F in Figs. 1 and 2. Figs. 4 to 9 are
diagrammatic views illustrating the operation
of the several mechanisms, Figs. 8 and 9 be-
ing upon an enlarged scale. Figs. 10 to 13
illustrate details which will be hereinafter re-
ferred to, Fig. 11 being upon an enlarged
scale; and Fig. 14 is a diagrammatic view
illastrating eertain modifications which will
be explained. :

Referring particularly to Figs.1,2and 3 it
is to be understood that the folding mechan-
ism therein shown consists principally of four
pairs. of stationary guides a b ¢ d and four
folding blades A B ¢ D which are-arranged
to vibrate in the are of a circle from a posi-
tion on one side of said guides between them
and to a position on the other side thereof to

effect the folding of the paper. These parts, 5o
together with the minor parts of the machine,
are supported in a suitable frame-work G, at

‘the top of which is arranged the feed board

H frown which the sheets are fed by hand to
the devices which operate to present them to 535
the folding mechanism.

The devices by which the sheets are pre-
sented to the folding mechanism consist of a
pair of feeding rolls 50, 51 and suitably ar-
ranged stationary guides 42,43,49. The roll 6o
50 is mounted in the frame G just below and
at the front edge of thé feed board and is
driven through an intermediate 30 which en-
gages with a gear 31 upon one end of a trans-
verse shaft 52, the opposite end of which is 65
provided with a gear 32 which engages with a
gear 33 mounted upon a stud extending from
the frame G and provided with a pulley 34
which is connected by a belt 53 with'a palley
54 mounted upon the maiu shaft 60. Theroll 70
51is supported inthe ends of arms 55 extend-
ing from a transverse shaft 56 and is driven
from a gear 35 upon the shaft 56 which engages
with the gear 31 and is provided with a pul-
ley 36 which is connected by a belt 37 with a 75
pulley upon the shaft of theroll. One of the
arms 55 is-loeated outside the frame G and
is provided with a pivoted rod 57 which is
bifurcated at its lower end and straddles the
main shaft 60 and is provided with a bowl 8o
whieh is acted on by a cam 58 upon the main
shaft in such manner as to perlodlcally lower
and raise the roll 51 into and out of nipping

contact with the roll 50, The arms 55 which
are located inside the frame G are connected 83
by a rod 59, which earries ordinary feed gages
38 against whlch the forward end of the sheet
rests before it is carried off the table by the
feed rolls and which, as the rolls are earried
into nipping contact, are lowered so as to be go
removed from in front of the sheet. The
guides 42 are supported at their upper ends
on a transverse rod 61 and extend from the
upper side of the roll 50 partly around said
roll and then downward for & distance g3
slightly more than the length of the sheet to
be folded and are secured at their lower ends
to a horizontal bar 62 which also serves as
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a stop against which the sheet is brought to.

rest just prior to the making of the first fold.
The guides 43 are arranged just inside of and
a short distance from the guides 42 and ex-
tend upward from the bar 62 to a point just
below the roll 50, as best shown in Fig. 10.
These guides co-operate with the guides 42
to direct the sheet downward in proper posi-
tion in front of thefolding blade which makes
the first fold.

The guides 49 are secured to the bar 62 and
extend upward from the bar to points near
the ends of the rolls50,51. These guidesare
bent outward at their upper ends and serve
as side or edge guides to prevent the sheet
from moving laterally as it passes downward
between the guides 42, 43. .

The folding blade A, which operates to
make the first fold in the sheet, is, as shown
in the present case, arranged vertically with
its upper end just below the feed roll 50.
This blade is pivoted at its lower end by be-
ing fixed to a rock shaft 66 located parallel
with and below the bar 62 and is arranged to
vibrate in the are of a circle from the verti-
cal position shown in Figs. 1, 2 and 3 inward
to the horizontal position shown in Fig. 4.
To impart this motion to the blade A the shaft
66 is provided with an arm 39 to the end of
which is pivoted a rod 40 which is bifurcated
and straddles the main shaft 60 and is pro-
vided with a bowl which is acted on byacam
41 mounted upon the shaft 60, the cam 41
being so shaped as to impart the necessary
rocking movement to the shaft 66 to vibrate
the blade A downward, as just stated. The
return movement of the blade is effected by
a spring 79 onthe shaft 66, as shown in Fig. 3.

Located just inside the path of travel of the
sheets as they pass downward between the
guides 42, 43 is a pair of vertical stationary
guides a, preferably consisting of simplerods,
which are located a short distance apart and
in such position that the folding blade A as
it isvibrated inward and downward will pass
between them.

The bar 62 which supports the guides 42,‘

43, 49 and the guides « is divided at its mid-
dle to allow the blade A to be vibrated up to
the vertical position shown. In order, how-
ever, to give strength and rigidity to the bar
its ends are united by a yoke-shaped portion
23 which passes around the blade when inits
vertical position.

Located at right angles to the bar 62 and
directly in front of the blade A is a horizon-
tal bar 63 which is similar in construction to
the bar 62. This bar is located at such a
height that it will lie just below the edge of
the blade A when the latter is vibrated to its
horizontal position. This bar is provided

with two pairs of upwardly extending rods 22
which are located in such position that the
blade A as it vibrates downward to its hori-
zontal position will pass between the rods of
each pair.

The blade B which operates to make the
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second fold in the sheet is pivoted at its
lower end by being fixed to a horizontal rock
shaft 67 which is arranged at right angles to
theshaft 66 and below the bar 63. Thisblade
is arranged at right angles to the blade A and,
like the blade A, is arranged to be vibrated
from the vertical position shown in Fig.4and
by dotted lines in Fig. 5 downward to the hori-
zontal position shown in Figs. 1, 2 and 3 and
by full lines in Fig. 5. To give this motion
to the blade B the shaft 67 upon which it is
mounted is provided with an arm 44 which is
connected by a rod 45 with an arm 46 upon a
rock shaft 69, which shaft is provided with
segmental gear 47 which is engaged by a rack
upon a vertically-moving rod 48 which is bi-
furcated and straddles the main shaft 60 and
is provided with a bowl which is acted on by
a cam 70 upon the shaft 60, the cam 70 being
so formed as to give the proper movement to
the shaft 69, 67 to vibrate the blade B down-
ward, as before stated. The return move-
ment of the blade B is effected by meansof a
spring 80 on the shaft 69, as shown in Figs. 1
and 2. The bar 63 is provided with a pair of
vertical guides b, similar tothe guides a, which
are so located that the blade B as it is vi-
brated as just stated will pass between them
from one side to the other the same as the
blade A. This bar 63, like the bar 62, is di-
vided at its middle to permit the passage of
the blade B and is provided with a yoke-
shaped portion 24 which passes around the
blade. Arranged at right angles to the bar
63 and in front of the blade B is a third hori-
zontal bar 64 which is similarin construction
to the bars 62, 63 and is located at such a
height as to be just below the edge of the
blade B when the latter is vibrated down to
its horizontal position. This baris provided
with two pairs of vertical rods 29 which are
so arranged that when the blade B is vibrated
downward it passes between them, the same
as has already been described in connection
with the blade A and rods 22.

The blade C, by which the third fold is made,
is pivoted at its lower end by being fixed to

:a horizontal rock-shaft 68 which is arranged

parallel with the shaft 66 and below the bar
64. This blade isarranged to have the same
vibrating movement as the blades A B. - To
give the proper movement to this blade its
shaft 68 is provided with an arm 71 which is
connected by a rod 72 with an arm 73 aupon
the shaft 66. The bar 64 is provided with
two vertical guides ¢.which are similar to and

arranged the same as the gunides o b so that

the blade C will pass between them in its vi-
brations. This bar is also divided and pro-
vided with a yoke-shaped portion 25 similar
to the portions 23, 24 and for the same pur-
pose. Located at right angles to the bar 64
and in front of the blade C is a fourth hori-
zontal bar 65 which is arranged at such a
height as to be just below the blade C when
the latter is in its horizontal position. This
bar is also provided with two pairs of verti-
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cal rods 28 similar to the i‘ods 22, 29 and for

the same purpose.

The blade D by which the fourth fold is
made is pivoted at its lower end by being
mounted upon the rock shaft 69 before re-
ferred to which is located beneath the bar 65.
The bar 65 is provided with two vertical guides
d which are arranged in the same relation to
theblade D as are the gnides a b ¢ to the blades
A B C as already described. This bar isalso
provided with a yoke-shaped portion 26 simi-
lar to the portions 23, 24,25 and for the same
purpose. '

The devices thus far described constitute
the principal parts of the mechanism for im-
parting four successive folds to the sheets.

The remaining details in the construction of"

the mechanism will be referred to in deserib-
ing its operation.

The mechanism for piling or dehvermo the
folded sheets is constructed and arra,nrred as
follows: Located at right-angles to the shaft
69 and in front of the folding blade D is a
rock shaft 74 which is provided with two or
more upwardly projecting fingers 16 which
when in their vertical position lie on the in-
side of the folding blade D when in its hori-
zontal position, as shown in Fig. 3. The
shaft 74 is provided with an arm 15 whiech is
connecled by a rod 75 with an arm 14 on the
shaft 68 by which means the shaft 74 is
rocked at each vibration of the blades A Cso
as to throw the fingers 16 forward, as shown
in Fig. 9. The shaft 74 is provided with two
plates 13 one of which is rigidly secured to
the shaft or to the fingers 16, while the other
is mounted loosely upon the shaft and is
sustained in a vertical position by means of
a rod or rods 12 and spring or springs 11.
‘When the fingers 16 are in-their vertical po-
sition the plates 13 form spring jaws which
lie just in front of the fingers 16. The pur-
pose of these jaws will appear when the op-
eration of the mechanism is desecribed.

The piling mechanism is provided with
slowly moving tapes 76 passing around pul-
leys 77, 78, upon which the sheets are. piled
and by which they are carried out to the side
of the machine. The tapes 76 are given the
proper amount of movement by means of a
pawl 9 upon the arm 15 which engages with
a ratchet 10 upon the shaft of the pulleys 77.

It will be observed that the connections
which have been deseribed for operating the

= folding blades are so arranged that the blades

A C and B D are respectively connected to-
gether so as to be operated simultaneously.
The cams 41, 70 for operating the folding
blades are so timed with relation to each other
that these pairs of blades alternate with each
other in their operation, that is to say, the
blades A C are vibrated downward and up-
ward while the blades B D are in their vertical
position, and vice versa. The cam 58, which
operates the roll 51 and feed gages 38, is so
timed that the roll and feed gages will be low-
ered immediately after the blades A C have

been vibrated to their vertical position, as

shown in Figs. 1,2 and 3.

Assuming the machine to be in operation
and the parts to be in the position shown in
Figs. 1,2 and 3,and assuming also that a sheet
has been placed against the feed gages 38, the
operation will be as follows: The cam 58 will
allow the roll 51 to move downward into nip-
ping contact with the roll 50 and at the same
time move the feed gages 38 away from in
front of thesheet. The sheet thus nipped be-
tween the rolls 50, 51, will be fed forward off
the feed board and will be directed downward
by the guides 42 and pass between said guides
and the guides 43 until its rear edge passes
out of the control of the rolls, when it will
fall between the guides 42, 43, until it is ar-
rested by its leading edge coming in contact
with the bar 62, as shown by broken lines
in Fig. 4. As the sheet passes downward be-
tween the guides 42, 43 it will be prevented
from moving laterally by the guides 49 and

will thus be presented in proper position in-
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front of the folding blade A. The bar 62 may,

and preferably will, be provided with light
spring elips 27 into which the leading edge of
the sheet will fall and which will press upon
the sheet sufficiently to prevent it from re-
bounding and becoming distorted as it is ar-
rested by the bar 62." As the sheet passes
downward between the gunides 42,43 the cam
70 will operate the bar 48 s0 as to rock the
shaft 67 and raise the blade B from the hori-
zontal position shown in Figs. 1, 2 and 3, up
to the vertical position shown in Fig. 4 and
by dotted lines in Fig. 5, and immediately
after the sheet S has been brought to rest
the ecam 41 will rock the shaft 66 so as to vi-
brate the blade A from the vertical position
shown in Figs. 1,2 and 3 and by dotted lines
in Fig. 4 inward and downward to the hori-
zontal position shown by full lines in Fig. 4.
As the blade A is vibrated from its vertical
to its horizontal position as just stated, it
will strike the sheet S upon its fold line and
double it between the stationary gnides ¢ and
carry it inward and downward between the
rods 22 until its folded edge lies along the
bar 63 and at right angles to the blade B, as
shown in Fig. 4. As soon as the sheet has
received its first fold and been carried to this
position by the blade A, the cam 41 will al-
low the spring 79 to rock the shaft 66 in the
reverse direction so as to vibrate the blade
A back to its vertical position, and at the

-same time, by means of the rod 72, rock the

shaft 68 so as to raise the blade C to its ver-
tical position, as shown in Figs. 1,2, 3 and 5,
and by dotted lines in Fig. 6. In passing back
to its vertical position the blade A will pass
out from between the sides of the folded

sheet, thus leaving the once folded sheet be- -

tween the rods 22 and between the folding
blade B and the guides b. Any tendency
whieh the blade may have to lift the sheet
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out from between the rods 22 upon its up- .

ward movement, may be prevented by pro-
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viding the bar 63 with one or more spring
elips 21, into which the folded edge of the
sheet will be carried by the blade and which
will grasp the sheet sufficiently to prevent it
from being moved upward from the bar 63
by the upward movement of the blade. Af-
ter the blades A C have been vibrated up-
ward to their vertical position, as just stated,
the cam 70 will rock the shafts 69, 67 so as to
vibrate the blade B from the vertical position
shown in Fig. 4 and by dotted lines in Fig. 5,
downward to the horizontal position shown
in Figs. 1, 2 and 3 and by full linesin Fig. 5.
As the blade B is thus vibrated downward it
will strike the sheet S at right angles to the
first fold mmade by the blade A and will double
it between the guides b and earry it over and
downward between the rods 29 until its folded
edge lies along the bar 64 and atright angles
to the blade C, as shown in Fig. 5. Afterthe
sheet S has thus received its second fold the
cam 70 will allow the spring 80 to reverse the
movement of the shafts 69,67 so as to vibrate
the blade B back to its vertieal position, thus
leaving the sheet between the rods 2¢ and
the folding blade C and guides ¢. At the
same time that this blade B is thus vibrated
to its vertical position the blade D will also
be vibrated to its vertical position, as shown
in Fig. 6, and by dotted lines in Fig. 7. The
bar 64 may also be provided with one or more
spring clips 8 similar to the clips 21 and for
the same purpose. In the meantime and af-
ter the blade A has been vibrated back toits
vertical position, anothersheet will have been
drawn off the feed board and passed downward
between the guides 42,43 in front of the blade
A. After the blade B has been vibrated back
to its vertical position, as just stated, the cam
41 will act to again vibrate the blades A C
downward to their horizontal position. This
will eause the blade A to fold the second sheet
in the manner already described and at the
same time the blade C will strike the sheet S
upon a line at right angles to its last fold and
double it between the guide cand carryitover
and downward between the rods 28 until its
folded edge lies along the bar 65 at right an-
gles to the blade D, as shown in Fig. 6. Af-
ter this takes place the cam 41 will again al-
low the spring 79 to reverse the movement of
the shafts 66, 68 and vibrate the blades A C
back to their vertieal position, thus leaving
the sheet S between the rods 28 and the fold-
ing blade D and guides d and the second
sheet between the rods 22 and the blade B
and guides b. The bar 65 may also be pro-
vided with one or more spring clips 7 similar
to the clips 21 8 and for the same purpose.
After the blades A C have been thus vibrated
back to their vertieal position the cawm 70
will again rock the shafts 69, 67 so as to vi-
brate the blade B downward to its horizontal
position, thus imparting a second fold to the
second sheet the same as has already been
deseribed in connection with the first sheet,
and at the same time vibrating the blade D

510,527

from the vertical position shown in Fig. 6
and by dotted lines in Fig. 7 downward to
the horizontal position shown by full lines.in
Fig. 7. As the blade D is thus vibrated to
its horizontal position it will strike the sheet
S at right angles to the fold made by the
blade C and will double it between the guides
d and carry it.over in front of the fingers 16,
as shown in Fig. 7, and by dotted lines in Fig.
8, thus making the fourth fold. As the sheet
is carried downward in front of the fingers 16
by the blade D its folded edge will be forced
between the spring jaws 13, as indicated in
Fig. 8, and these jaws will press upon the pa-
per sufficiently to crease and set the fold and
prevent the sheet from unfolding. After the
sheet has been carried to this position the
cam 70 will again allow the spring 80 to re-
verse the movement of the shaft 69 and raise
the blade D back to its vertical position, leav-
ing the sheet in the bite of the jaws 13. As
the blade D is vibrated back to its vertical po-
sition the cam 41 will again rock the shafts 66
and 68 to impart the third fold to thesecond
sheet and the first fold to a third sheet which
hasin the meantime been presented in front
of the blade A, and this will cause the rod 75
to rock the shaft 74 so as to open the jaws 13
and vibrate the fingers 16 forward, as shown
in Fig. 9,and thus lay the sheet over onto the
belts 76. As the shaft 74 is thus rocked the
pawl 9 will engage with the ratchet 10 and
move the belts 76 a short distance so as to
carry the pile of sheets outward toward the
side of the machine. ‘

It will be observed that the rods forming
the guides a b ¢ d are cut away and rounded
on one side at their upper ends and also that
the vertical rods 22, 29, 28 are bent outward
or spread at their upper ends, as best shown
in Fig. 11. This will prevent the sheets from
being torn by catching on the ends of the rods
which might occurif the ends of the rods were
left square and abrupt.

The bars 63, 64, 65 are, as shown in the
preseut case, provided with vertical plates 18,
19, 20 which are curved outward at their up-
per ends and are slotted to receive the ends
of the folding blades A B C respectively.
These plates are not essential but they serve
as side guidesforthesheetsand preventthem
from being moved out of proper position in
front of the folding blades B, G, D. A simi-
lar plate 17 may be arranged to receive the
end of the blade D. It will often be found
highly advantageous to provide the blades A
B C D upon their folding edges with one or
wore fine points 2, as shown in Fig. 12, which
will impale the paper as soon as the blade
comes into contact therewith and thus pre-
vent the sheet from moving lengthwise of the
blade. The same result may be effected by
providing the blades at their ends with slight
projections 3, as shown in Fig. 18, which will
pass over the edge of the sheet and thus pre-
vent it from moving along the blade. The

bars 63, 64, 65 may be formed or provided
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with any suitable means for eausing the |.

blades to more perfectly crease the paper so
as to set the fold.

. The organization as thus far deseribed em-

bodies the invention in its most complete
and desirable form, but it may be consider-
ably modified in many particulars without
departing from the essential features of the
invention, : :

The rods 22, 29, 28, of which there may be
any number of pairs, althongh they are use-
ful as a support for the sheet, are not in all
cases essential and they may therefore be
omitted without departing from the inven-
tion. So also the clips 27, 21, 8 and 7, al-
though useful, are not in all cases essential
and may be omitted without departing from
the invention.

It is preferable that the blades A B CD

should be made to vibrate through an are of .

about ninety degrees, but it is not necessary
that the blades should have exactly thisrange
of movement. They may have a greater or
less range of movement. It is also prefer-
able that the blades should all vibrate in ver-
tical planes, as shown, but this also is not
essential.

The guides a b ¢ d will preferably consist
of simple rods and will preferably be arranged
80 as to be parallel or nearly parallel with the
folding edges of the blades A B C D when the
latter are in their raised position or in the po-
sition they occupy when the sheetis presented
between them and theguides. This, however,
is not essential as the guides may be arranged
at any position between the blades and the
stop bars 63, 64, 65 so long as they operate to
fold or double the sides of the sheet together
across the edges of the blades. One of the
intermediate positions which the gnides may
occupy is shown by dotted lines in Fig.4. So
also these guides, instead of consisting of rods
may be formed by the edges of parallel or
substantially parallel plates 98 which are so
arranged that the blades pass between them,
as illustrated in Fig. 14. In this case the
edges a of the plates form the guides for the
blade A, and the edges b of the slotin the in-
ner plate orthe edges of apair of platessimi-
lar to the plates 98 form the guides for the
blade B, while the plates also take the place
and are the equnivalent of the rods 22. It is
also to be remarked that the plates 98 instead
of being of the form shown by full lines may
be of less extent, as for example of the form
shown by the dotted line g, the part above the
dotted line being removed. In this case the
upper edges of the plates will still form the
guides for doubling the paper across the edge
of the folding blade. In this case, however,
the upper edges of the plates should be bent
or curved outward from each other to prevent
the sheet from being torn by being drawn
across their edges. In any case the plates
need not be continunous but portions of them
may be cut out, as for example the portions
within the dotted lines 7 may be removed.

Although as herein illustrated the inven-
tion is embodied in a mechanism capacitated
to impart four folds to the sheet, it is to be
understood that this mechanism has been se-
lected merely for the purpose of making the

‘llustration of the invention very full and

complete. The number of folds which the
mechanism is eapacitated to impart is not ma-

-terial. It may be capacitated to impart only

one fold or it may be capacitated to impart
two or'more folds. If desired the mechanism
may beso constructed and organized that by
slight adjustments it will be capacitated to
impart either one, two, three or four folds-as
may be desired at any particular time. - An
organization of this charaecter will form the
subject matter of a future application for Let-
ters Patent. '

- The particular form of connections which
are herein shown for operating the several
folding blades and the piling devices are of
course not material. - The connections shown
are well suited for the purpose but other con-
nections may readily be substituted for those
shown, if preferred. Each of the blades and
the piling deviees may be operated independ-
ently and they may be operated in both di-
rections positively, or they may be vibrated
forward and downward by springs and re-
turned by cams if preferred. : '

In conclusion it is to be remarked that the
folding mechanism instead of being fed by
hand may readily be combined with a print-
ing machine or with another folding machine
so0 that the sheets will be taken mechanically
from the printing devices or the previousfold-
ing mechanism and presented to the first fold-
ing blade.

What I claim is—

1. The combination, with the guides o and
blade A, of the side guides 49, the stop bar 62,
arranged to arrest the sheet in position be-
tween the blade and guides, and the clips 27,
substantially as described.

2. In a folding machine, the combination
with a pair of guides, as a, borc, of afolding
blade, as A, B or C, arranged to vibrate in the
arc of a eircle from a position on one side of
said guides, between them and to a position
on the other side thereof, and a stop bar, as
63, 64 or 65, arranged in front of said blade,
and provided with clips, as 21, 8 or 7, sub-
stantially as described.

3. In a folding machine, the combination
with a pair of guides, as a,bor ¢,of a folding
blade, as A, B or C, arranged to vibrate in the
are of a circle from a position on one side of
said guides, between them and to a position
on the other side thereof, and a stop bar, as
63, 64 or 65, arranged in front of said blade,
and provided with the rods 22, 29 or 28, and
with clips as 21, 8 or 7, substantially as de-
seribed. B

4. In a folding machine, the combination
with a pair of guides,as d, b or ¢, of afolding
blade, as A, B or C, arranged to vibrate in the
are of a circle from a position on one side of
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said guides, between them and to a position
on the other side thereof, and a stop bar, as
63, 64 or 65, arranged in front of said blade,
and provided with the guide 18,19 or 20,sub-
stantially as described.

5. The combination with the guides d, of
the blade D vibrating from a position on one
side of said guides between them and to a po-
sition on the other side thereof, and the vi-
brating fingers 16 receiving the folded sheet
from the vibrating blade, substantially as de-
seribed.

6. The combination with the guides d, of
the blade D vibrating from a position on one
side of said guides between them and to a po-
sition on the other side thereof, the vibrat-
ing fingers 16 receiving the folded sheet from

510,527

the blade, and the moving tapes 76 on which
the sheets are deposited, substantially as de-
seribed.

7. The combination with the guides d, of
the vibrating blade D, the vibrating fingers
16,and the jaws 13,substantially as described.

8. The combination with the guides d, of
the vibrating blade D, the vibrating fingers
16, the jaws 13 and the moving belts 76, sub-
stantially as described.

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

witnesses.
LUTHER C. CROWELL.
Witnesses:
J. A, Hovry,

GEO. H. GRAHAM.
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