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This invention relates to paper handling ma-

chines and more particularly to machines of the
type in which the sheet is not turned during suc-
cessive operations, but is moved in a series of
paths at right angles to each other. - .
* Tn the processing of ‘printed sheets of paper
or other material, it is often necessary that the
sheets be folded, perforated, ruled, scored or simi-
larly treated.  While my invention is adapted to
be used in connection with any of such opera-
tions, I have herein described it particularly in
connection with a folding machine. .

“Tn some cases there may be a single fold and
in other cases there may be a number of suec-
cessive folds. Therefore, in order to have a.ma-
chine which shall be universal, there must ini-
tially be a set-up of, say, four or five folding sta-
tions. The initial folding station must be large
enough to accommodate the largest size of un-
folded sheet which will be encountered. How-
ever, the succeeding folding stations may become
smaller and smaller, since successive folds re-
duce the size of the sheet passing through a suc-
ceeding section of the machine. - -

. After the required number of folds have been
made in the sheets, it is desirable that stacking
means be provided, and one such means is known
as 4 creeping stacker, which generally comprises
a conveyor belt moving at a relatively slow speed,
so that as succeeding sheets are fed onto the
creeping stacker, they are stacked thereon shin-
glewise. . In order to use a creeping stacker with
a paper folding machine as outlined. above, the
operator has his choice of two alternatives: he
must either provide a creeping-stacker of ap-
propriate size for each folding station, ‘or he
must provide a single creeping stacker of suffi-
cient size to be capable of stacking sheets which
have had only a single fold. Such a stacker
would, of course, belarger than necessary for use
in succeeding folding stations.  Neither of the
above alternatives is economically sound. =

In the light of the above mentioned problems,
it is an object of my invention to provide a uni-
versal machine of the general type outlined above
having a plurality of operating stations and hav-
ing conveyors to advance sheets from. one.oper-
ating station to a cross-feed. conveyor, which will
advance. them to a succeeding operating station,
and to provide means whereby said conveyor is
capable of occupying two: positions, in..one of
which’ it functions as a creeping stacker for that
particular operating station. . : .

Tt is another object of my invention to provide
means whereby when said conveyor is shifted
from its conveying position to its stacking posi-
tion, it is driven through a’ different .train of
gearing, including speed reducing means so that
while in”its. upper or.conveying _position, it will
run at normal speed, and in its Tower or stacking

© 21 Claims. (CL 271—76)
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2 . . .
position, it will run at a greatly reduced speed.
Further objects along. these. lines include the
provision of the arrangement as outlined, which
is simple in operation and relatively inexpensive
in construction, so that it will not add very sub-
stantially to the cost of the machine.

In machines of the type outlined there has been
difficulty in changing the direction. of movement
of the sheets as they are fed to successive operat-
i.ng stations, and in this connection, it is an ob-
ject of my invention to provide a novel cross-feed
conveyor by means of which the sheets may be
accurately fed at right angles to the direction in
which they approach the cross-feed conveyors.

Another object of my invention involves the
provision of a cross-feed conveyor which will
grip the leading edges of the sheets.of paper in

“moving them -at right angles to their original
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The use of ball carriages containing balls which
ride on the conveyor tapes to insure feeding of
the paper sheets is well known. -In connection
with ‘my novel cross-feed conveyor however, T
make certain provisions for longitudinal adjust-
ability, not only of the cross-feed conveyor it-
self, but of the ball carriages, and I provide for
a relative spacing of the two whereby any tend-
ency of the sheets to become skewed will be auto-
matically and instantaneously - corrected.

These and other objects of my invention, which
will be pointed out in more detail hereinafter or
which will be-apparent to-one skilled in the ar$
upon reading these specifications, T accomplish
by that certain construction and arrangement
of parts of which I shall now describe an exam-
plary embodiment. : : -

Reference is made to the drawings forming a
part hereof and in which:

Pigure 1 is a plan view of a first conveyor and
a cross-feed conveyor disposed between two suc-
ceeding folding stations at right angles to each
other. - ‘ T

Figure 2 is a side elevational view of the same
showing the first conveyor in its upper or con-
veying position. .~ - - o .

- Figure 3 is-a view similar to Figure 2 with parts
broken away-to show the construction and show-
ing the first conveyor-in its-lower or stacking
position. s : - : :

Figure 4 is a-detailed partial cross-sectional
view. taken on the line 4—4 of Figure 1 on an-en-
larged scale. a s
- Figure 5 is & partial sectional view taken on
the line 5—F5 of Figure 2. - ; -

Figure 6 is a plan view of the cross-feed con-
veyor unit with part of the chain broken-away to
show the construction. R

Figure 7 is a cross-sectional view taken on the
line T—1 of Figure 6. = = o
Figure 8 is ‘an -elevational view of the cross-
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feed conveyor as seen from the bottom of Fig-
ure 6.

Pigure 9 is a cross-sectional view on .an en-
larged scale taken on the line 9—9 of Figure 6.

Figure-10 is a fragmentary cross-sectional view
taken on the ling 1819 of Figure 1.

Figure 11 is a cross-sectional view taken on
the line 11—I11 of Figure 10. :

Figure 12 is a cross-sectional View taken on
the line 12—12 of Figure 10.

Figure 13 is a fragmentary view of a ball car-
riage of modified construction, correspondmg to
. Pigure 2, and

Pigure 14 is a fragmentary perspective-view of
the guide finger assembly.

Briefly in the practice of my invention, I pro-
vide between each pair of succeedmg folding sta~
tions, 2, pair ‘of conveyors. The first conveyor
receives ‘sheets from the preceding folding sta-
tion and advancés them to the cross-feed con-
veyor, and the cross-feed conveyor advances them
at right angles to their then direction of travel
to the succeedmg folding statioti. Both of these
conveyors are mounted on the same framework
and the cross feed conveyor is adjustable longi-

. 4

rails 14 and 15. These rails support the shafts
16 and 17, the shaft 16 carrying a number of pul-
leys 18 and the shaft 17 carrying a roll 19 of sub-
stantially the same diameter as the pulleys {8. A
number of tapes 20 pass around the ‘pulleys (8
and the roll 19 and constitute- the econveying ele-
ments. The shaft 16 carries a gear 2{, which as

..seen in Fig. 2 is driven by gearing generally in-

tudinally of the first conveyor and may if desired )

be ertu'ely removed therefrom. The entire con-
veyor assembly is mounted for vertical sliding
movement. in relation to a subframe and means
are prov1ded for shifting said first conveyor to
an upper or conveying position on the one hand,
or a lower or stacking position on the 6ther hand.
The machine has a source of motive power and
two driving connections are provided for the two
positions of the conveyor. The driving connec-
tion for the lower position includes speed reduc-
~ing ineans so that when the conveyor is in its
lower position it moves-at a relatively slow speed.
_-The cross feed conveyor is provided with means

for gripping the folded leading edge of a sheet of A

30

_paper so as to advance it at right angles to its di- -

- rection of travel. 'A series of balls mounted in

ball carriages ride on the first conveyor to insure .

proper feeding of the sheets and both the eross
conveyor and the ball carriages are adjustable
longitudinally of the first conveyor. In practice
the adjustment will be such that taking into con-
sideration the length of the folded sheets in their
criginal direction of travel, they will be advanced
to the stcceeding folding station substantially
centrally thereof, and the ball carriages are ad-
justed in relation to. the cross feed -conveyors,
so that the balls just clear the trailing edges of
the sheets when they ate properly gripped, by
their leading edges in the cross feed conveyor.
In this way if there should be for any reason a
tendency- for a sheet to become misaligned, the
coaction between the balls and the first conveyor
will- immediately tend to realign the sheet. v

" Referring now in more detail to the drawings, T
have shown.in Fig. 1, more or less diagrammati-
cally at 10, the exist end of a folding station, and
at 11 the entrance end of a succeeding folding
station disposed at right angles thereto. Between
the folding stations 10 -and {!, I provide 4 first
conveyor, indicated generally at 42, and a cross
feed conveyor, indicating generally at {3. Folded

sheets from the station 10, advancing folded edge

first, are fed in the direction of the arrow A by
means of the conveyor 12 to the cross feed con-
veyor 13, by which they are moved in the direc-
tion of the arrow B to the succeeding foldmg sta-
tion {{.

The first conveyor

The first conveyor comprises a Dair of spaced
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dicated at 22 from a source of motive power not
shown. ~It"will be clear that motive power ap-
plied through the gearing 22 to the gear 21 will
cause the belts or tapes 20 to move in the direc-
tion of the arrow A.

The rails 14 and 15 are provided with T-slots
23. A bridge 24 for the mounting of the ball car-
riages is mounted for lohgitudinal adjustment, as
best seen in Figure 5, by médns of bolts 25 hav-
ing the heads 26 which ride freély in the T-glots
23. A knurled thumb nut 27 is provided to lock
the bridge 24 in any desired position. It will be
clear that the construétion of Figure 5 is repeated
at the other end of the bridge 24.

Pins 28 are carried in holes in the bridse 24
and ball. carriages 29 are adjustdbly thounted on
the pins 28, as best seen in Figure 2. The ball
carfiages may be L-shaped, having an aperture
through one leg to accept the pin 28 and the ball
carriage may be fastened. it position by means of
the thumb screw 30.° A ball is retained in any
suitable manner in the other leg of the L~-shaped
carriage 28. A ball is indicated at 31. It will be
understood that the structure just described and
shown in'Figure 2.is repeated transversely of the
conveyor with a pair of ball carriers 29 for each
of the webs or tapes 20. The end ones of the
carriages 29 have secured thereto the bracksts
29a, which provide bearings for a Supporting
roller 29b. Tt will be noted that the roller 29b
is slightly higher than the rollers 19, so as to
cause the tapes 29 to slope downwardly toward
the latter. The purpose of this construction will
ke explained in connection with the eross-feed
conveyor hereinafter. The function of these balls
is t0 ride on the papers as they pass over the
tapes 28, backed up by the roller 295, so that
sufficient traetion will be exerted by the tapes to
advance the sheets. The purpose and advantazes
of longitudinal adjustability of these ball car-
riages will be ‘discussed heréinafter in eonnection
with the description of the cross-Teed conveyor.

Vertical fods 32 are secured to the rails 14 and
15 and have a slidihg béaring in a siubframe 33,
best séen in Figure 2. By this construction the
entire structure carried by the rails 14 and 15 can
be moved up and down in Telation to the sib-
frame 33. The rails 14 and 15 are supported in
the folléwing mannei; The Subframe 33 carries .
g pair of shafts 34 and 35 ahd each of these shafts
carries & pair of cams or eccentrics 36. Each of
the shafts 34 -and 35 also cariies a sprocket 317,
which sprockets are connected by a sprocket chaln
38. 'The shaft 34 is provided with & crank 38¢
and it will now be clear that if ‘the crank 38¢ is
rotated through 180°, the'caims or éccentrics 36
will'éome to the position shown in Figure 3. The
rails 14 anda 15 carry bearihg plates 39 on Wwhich
the entite conveyor framework is supported -on
the cams or'eccentrics 36. ;

A second driving conhéctioh, mdlcated gener-
ally at 22¢ and including the speed reducing gear,
indicated -generally at 22b terminates in .z gear
22¢ journaled in a subframe 33 inh such a Dosi-
tion that Wwhen the conveyor assembly is shifted
from. the position 6f Figure 2 to that of Figure 3,
the gear 21 is disengaged {rom the drive 22 and
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meshes instead with the gear 22¢, which receives
its power through the speed reducing gearing 22b.

In its lower position then, the tapes 20 will be
driven at a very much slower rate of speed so
that the folded sheets leaving the folding station
18 will be stacked shinglewise on the conveyor
12, as indicated generally at 40.: Thus, the con-
veyor {2 in its upper position serves to convey
sheets -from the-folding station 10 to the cross-
feed conveyor, and in its lower position it serves
as a creeping stacker. . The -change over is ac-
¢omplished by a simple 180° throw of the crank

The cross-feed conveyor

_ The cross-feed conveyor comprises a bed plate
41 which is of a length to extend between the
rails 14 and 15. At one end a stud 42 is fixed
thereon as by welding at 43 to provide a bearing
for a sprocket 44. At its other end the plate 41
has fixed to it 4 side plate 45. The plate 45 ex-
ténds below the plate 41 and also has an upward
extension 46. The plate 46 carries a bearing
bracket 41 and the extension 46 carries a bear-
ing bracket 48 and a shaft 49 is journaled in bear-
ings in the brackets 47 and 48. The shaft 49 car-
ries a bevel gear 50 and a sprocket 51. P

"The plate 45 also carries a bearing bracket 52
-which forims a. bearing for the shaft §3 which
carries ‘s bevel gear. 54 arranged to mesh with
the bevel gear 50. The shaft 53 is provided with
a spline or keyway 53 and is the driving shaft for
the cross cohveyor. o ’

Reéferring back to Figures 1 and 2, the shaft 16

also carries a bevel gear .56 which meshes with a
bevel gear 51, mounted on a shaft 58 to which is
fixed a sleeve 59, provided with_ a key 66.  The
key 60 may be secured in place as by a screw 8i.
The shaft 58 is journaled in @ bearing bracket 62
secured to the rail 15, and the sleeve 59 is jour-
na,led'in a bearing bracket 63 also secured to the
rail 5. The spline shaft 53 engages in the sleeve
59 with the key 60 riding in the keyway 53. =

From the foregoing description, it will be clear
that the cross-feed conveyor is driven concur-
rently with the first conveyor through the gear-
ing 56, 51, shaft 58, sleeve 59, spline shaft 53 and
the bevel gears 54; 50 of the shaft 49. Asprocket

chain 64 passes around the sprockets 44 and 51
and the gripping means for the leading folded
edges of the sheets are provided in connection

with the sprocket-chain 64. Referring now more.

particularly to Figuré 4, in connection with each
link there is provided a floor plate 65-and an
upper bracket 66.  These are secured to the pins

67 which connect the links-68 of the-same. -The §

¢hain is also provided with an exterior abutment
surface constituted by “a band of rubber or the
like 69. The bracket 66 carries a
10 which ‘bears-against the floor
cent the abutment surface -69. - The tension in
the spring 10 may be adjusted.by means of -the
screw 11 -a§ will ‘be-clear. - Figure 4 being a sec-
tional view on-the line 4—4& of Figure 1,:it will be
clear-that each-link of the sprocket chain repro-
duces the same structure just now desecribed, so
that I provide in efféct a whole series of gripping
elements along the entire length of the chain.
Since the foor plate 65 is spaced somewhat above
the bed plate 41; I provide at the front of the bed
plate 41 a guide plate 12 having .a”series of
tongtes 13 which- extend between the-tapes 20.

§ extend more:than half-

These tongues préferably

spring element .
plate 65 adja--
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way-along the conveyor, and as best séen‘in Fig~ -

ures. 117:and 12, they:are “tilted. slightly :in’ ‘the.

direction shown. It will:‘be noted that their-edges

75

6

are substantially horizontal, and since ‘the belts
20 slope downwardly somewhat, as described
above, the higher edges of the tongues 13 will be
below the plane of the belts in the region of the
ball riders - (see Figure 11), and above the plane
of the belfs in the vicinity -of the cross-conveyor
(see Figure 12). The tongues slope upwardly in
the direction of the cross-feed. The purpose of
this construction is gradually -to ‘transier- the
weight of the sheets of paper-from the belts 20
to the tongues 13, so that when the leading edges
thereof are gripped in ‘the- cross-conveyor, the
sheets are resting substantially on-the tongues
only and the belts are hardly engaging them.
Besides, there is no danger of the sheets becom-
ing fouled in the belts during cross-feed by virtue
of the slopes of the tongues. In machines of
considérable size, it may-be desirable to provide
additional support for the tongues 13, as by
means of a supporting rod T3a suitably mounted
on the framework. ‘
. As clearly shown in Figure 4, a folded sheet S
moving on the tapes 20 in the direction of the
arrow slides up over the tongues 13 and is-fed
into the space between the floor plate 65 and the
spring member 70, until ‘it abuts the abutment
strip 69. - . o

o Adjustment

The entire cross-feed conveyor mechanism is
adjustable longitudinally of the rails 14 and 15
by means of the T-bolts' 14 (Figure 7) which ride
in the slots 23, described above. -The conveyor
may: be fixed in any desired longitudinal position
by means of the knurled thumb nuts 15.

Knowing . the ‘length in the direction of the
arrow A of the folded sheets, the cross-feed con-
veyor is adjusted as above described, longltudi=
nally of the rails 14 and-15, so that when the
folded sheet is moved off at right angles toward
the folding station i1, it will be presented thereto
substantially centrally. ‘The ball carriage struc-
ture heretofore described is then adjusted longi-
tudinally of the rails 14 and 15, so that the balls
engage the paper sheets up to the point where
their ‘leading folded edges are abutted against
the abutment strip 69. Just at that point the
balls clear the trailing edges of the sheefs. It
will thus be seen that the sheets are positively
fed into gripping engagement between the mem-
bers 69 and 10, until the leading edges abut the
strip 69. 'The folded sheets then, engaged along
the leading edges only, and with nothing but the
weight of ‘the sheets resting on the webs 20,-are
moved off in the direction of the arrow B. If for
some reason or another a sheet should become
slightly misaligned as.by having-one or the other
end pulled out of engagement with the abutment
strip 69, the trailing edge of the sheet opposite
the misaligned portion: will immediately come
under one of the balls 31 and will thus be again
fed into abutment with the sirip 69. o

The screws 11 are adjusted to the point where
they .will together firmly hold the sheet along its
leading edge and. yet.so that a single pair- of
members. 65, 10 can be pulled out of engagement
with the sheet when their particular link of the
chain starts to move around the sprocket to the
point indicated at 80 in Figure 1. This adjust-
ment is not difficult to make because it will be
seen that the sheet is.gripped by perhaps 10 or 12

“pairs of members 65, 10 and that when the lead-

ing link starts to. move around the sprocket, the
remaining links which still engage the sheet can
hold, it while the leading link is stripped off. Of
course, by the time that there are.only a few
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~ links still in engagement with the sheet, its lead-
ing edge will be-engaged in the succeeding folding

- station 11, so that no further difficulties W111 be

encountered.

- InFigure 13’1 have shown a modlﬁed ball car-

riage assembly, in which the ball ‘carriages 23
are again mounted upon a rod 28e, but here the
rod 28a constitutes.one leg of a bell crank, hav-
ing another arm 28 extending, for example, -at
a right angle thereto. Each of the bell cranks
28a—28b is mounted upon a rod 28¢ which ex-
tends between the uprights 28d, the rod 28c and
uprights - 28d- together corresponding to the
bridge 24. - Rollers 28e are mounted on the ends
of the arms 285, and when the first conveyor is to
operate -as .a- creeping- -stacker, the rod 28¢
is. rotated counterclockwise so that the rollers
28e ride on tapes and then on the sheets being
stacked, with the conveyor in its lower position,
as indicated in Pigure 3. The advantage of this
modification is that the rollers 28e and tapes 28,
or preceding stacked sheets, coact to form stops
for the leading edges of sheets fed from the sta-
tion 18. These sheets may come fast, and the
above described arrangement causes the sheets
to be arrested and evenly stacked.

‘When the cross-feed conveyor is not being used
as in g stacking operation, I provide means for
carrying the sheets over the cross-conveyor as-
sembly, In Figure 10 I.have shown a rod 85
pivoted on the cross-conveyor frame. The rod
85 is provided with a series of fingers 86 equal
in number and spacing to the tongues 13. Dur-
ing a stacking operation, the rod 85 ‘may be ro-
tated -counterclockwise to cause the fingers 86 to
occupy the broken line position of Figure 10, in
which their ends will rest on  the tongues 73.
Stacked sheets are thus pushed up over the cross-
conveyor and may then be caught in a suitable
pan diagrammatically indicated at 87.

It will be clear from the foregoing description
that my machine is capable of handling multiple
work. Where small sheets are to be operated up-
on, two or more such sheets may be fed along the
first conveyor -2 side by side, and they will- be
fed laterally by the cross-conveyor 13 in single
file. It -will also bé noted that the cross-con-
veyor accepts the sheets while both it and the
- sheets are in motion.

It -will be clear-that numerous medifications
may be made without departing from the spirit
of my invention and that many -minor modi-
“fications  will -suggest: themselves to- anyone
skilled in the art. For these reasons, I do not in-
tend to limit myself to the specific structure or

mechanism described except as pointed -out in.

the claims which follow.

Having now-fully described my invention, what.

-1 claim as new and de51re to secure by Letters
Patent is:

1. In a sheet materxa,l handling machme hav-
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ing at least two spaced operating stations dis- '

posed at right ‘angles to-each other, a conveyor to'

receive sheet matérial from one of said operat-
ing stations and {fo advance'it toward the other,
said conveyor being mounted on -a Irame; ‘a
cross-feed -conveyor to receive said sheet mate-
rial from said first mentioned conveyor and to ad-
vanee it at right angles to its original direction of
travel to said second operating station, said eross-

65

70

feed conveyor being mounted-on a base positioned.
on said-frame; said cross~feed conveyor compris- -

ing an endless beIt traveling about two: vertical

axes mounted on. said ‘eross-feed” conveyor base”

and presenting in 1ts feedmg ﬂlght a ‘vertical

-8

abutment surfaee -for the ‘leading edzes of said
sheet material,-and -gripping means for the lead=
ing edge -of said sheet material associated with
said belt, said beltbeingmounbed-on a-chain, said
vertical -axes -carrying  sprockets -engaging said
chain, -and said chain carrying for each link
thereof, o fleor: plate upon which the leading edge
of said sheet materlal is supported.

2. A sheet matenal handling machine accord-
ing to claim 1, in which ‘said ‘chain-carries also,
for each link and floor plate, a spring element
disposed to bear-against said floor plate adjacent
said belt to grip the leadmg edge of said sheet
material.

3. A sheet material handlmg machine accord-
ing to_claim 2, in which ‘said spring -elements are
adjustable ‘to vary ‘the pressure with ‘which ‘the
leading edge “of said sheet ‘material is grlpped
against said floor plates.

4. A sheet materisl -handling machine accords
ing to claim 3,.in which said cross-feed conveyor.
base is -adjustable longitudinally of said first
mentioned conveyor, so that delivery to said sec-
ond aperating station may be central with respect
thereto regardless of the w1dth of said sheeu ma-
terial.

5. In a sheet material handling machine hav-
ing at least two spaced operating stations dis-~
posed at right angles to each other, a conveyor
to receive sheet material from one of said operat-
ing stations and to advance-it toward the other,
said conveyor being mounted on a frame; a cross-
feed conveyor to receive said sheet materisl from

" said :first mentioned conveyor and to advance it:

at right angles to its original direction of travel
to said second operating station, said cross-feed
conveyor being mounted ‘on a base positioned on
said frame; said cross-feed ‘conveyor comprising
an endless chain traveling about two vertical axes
mounted - on said cross-feed conveyor bhase at
right angles to the line of travel of sheet material
advanced. by said first mentioned conveyor, and
an endless friction faced abutment strip mount-
ed on said chain so as to present in its feeding
flight a vertical abutment surface for the leading
edges of said sheet material; and registering
means located adjacent the trailing edge of said.
sheet material when the leading edge is engaged
with said abutment strip. .

6. A machine according to - claun 5 in which
said chain carries for each link thereof, guide

'means for the leadmg edge of said sheet mate-

rial, -said gmde means comprising -a. floor plate
upon. wh1ch sald leading edge is supported and a
spring  element adJacent ‘sald floor plafe - and
spaced therefrom sufficiently to-permit said lead-.
ing edge.to abut against. said strip when sald.

- trailing edge clears-said registering means.

. 7: In o sheet material handling machine hav-
1ng at least two spaced - -operating stations dis--
posed-at right angles to each other, a conveyor to
receive sheet material from -one of said operating
stations and to advance it toward the other; said
conveyor being mounted on a frame; a cross-feed

-conveyor to receive said sheet material from said

first mentioned - conveyor and te advance it at
right angles to its original direction of travel to
said second operating station, - said cross-feed
conveyor being ‘mounted on a base positioned on

‘said .frame, said cross-feed conveyor having

means for-gripping said:-sheet material along ‘its

- leading edge only; a source of motive power for

* said. machine -and a disengageable driving con-

78

nectioh from said source-to-said first. mentioned
eonveyor, ‘and i which ‘said conveyor as g unit
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may be disengaged from said connection  and
moved to a lower-position, there being a second
driving connection from said source including
speed reducing means, said conveyor in its lower
position engaging said second driving connection
whereby sheet material delivered to said conveyor
from the first of said operating stations is stacked
thereon sh1ng1ew1se as in a creeping. stacker;
said - cross-feed conveyor base being- removable
from said frame and said first mentioned con-
veyor when the latter is to be used as a creepmg
stacker. -

8. In a sheet materia,l handhng machme hav-
ing at least two spaced operating ‘stations dis=
posed at right angles to each other, a conveyor to
receive sheet material from one of said operating
stations and to advance it toward the other, said
conveyor being mounted on a-frame; a Ccross-
feed conveyor to receive said sheet material from
said first mentioned conveyor and.to advance it
at right ansgles to its original direction of travel
to said second operatmg station, said cross-feed
conveyor being mounted on a base positioned on

said frame, - said: -cross-feed - conveyor having
means for gripping said sheet material along its
leadmg edge only; a source of motive power for
said machme and a disengageable driving con-
nection from said source to.said first mentioned
conveyor, and in Whlch said -conveyor. as a unit
may be dlsengaged from sald connection and
moved to a lower posmon, there being a second
driving connection from said source including
speed reducing means, said conveyor in its lower
position engaging said second driving connection
whereby sheet materlal delivered to said conveyor
“from: the first of . said: operating - stations is
stacked thereon- shinglewrse as in a creeping
stacker; and deﬁector means provided in connec-
tion with said cross-feed conveyor, said deflec-
‘tor means, having an out- of-the-way position,
and being movable.to a position extending over
said cross-feed conveyor, to deflect sheets there-
over when said first. ment1oned conveyor is in 1ts
lower position. :

9. A device accordmg to cla,lm 8, in whmh sa1d
deflector means comprises a rod pivoted on said
cross-feed conveyor base and havmg a series of
curved fingers. -

10. A sheet matenal handlmg machme com-
prising a pair of ‘spaced operating stations dis-
posed at right angles to each other, a conveyor

disposed after one operating station of said pair

to receive sheet material therefrom and to: ad-

vance it to a position for delivery at right angles.

to the other operating station of said pair, a cross
conveyor disposed to receive sheet material from
said first mentioned conveyor and advance it at
right angles to its then direction of travel to said
other operating station, a source of motive power
for said machine and a disengageable driving
connection between said source of power and said
first mentioned conveyor, a second driving con-
nection with said source of power through a
speed reducing means for said first mentioned
conveyor, and means for shifting said first men-
tioned conveyor to a lower position in which said
first. driving connection is disengaged and said
second driving connection is engaged to drive said
first mentioned conveyor at a relatively slow
speed, whereby sheet material delivered from said
one operating station to said first mentioned con-
veyor is stacked thereon shinglewise.

11. A sheet material handling machine accord-
ing to claim 10, in which said first mentioned
conveyor is driven by a gear forming part of the
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conveyor unit and shiftable with said conveyor,
and in which said driving connection terminates
in a gear which will mesh with said first men-
tioned gear, said first mentioned gear in-the
upper position of said conveyor meshing with
the terminal gear of said first mentioned driv-
ing connection, and in the lower posmon of said
conveyor meshmg with-the terminal gear of said
driving connection which mcludes the speed re-
ducing means. -

12. A-sheet materlal ha,ndlmg machme accord-
ing to claim 10, in- which said first. mentioned
conveyor unit is vertically slidablé on a sub-
frame, cam means on said subframe, said. con-
veyor unit resting on said cam means, and means
for actuating said cam means selectively to shift
said conveyor unit.to its upper or lower position.

13. A sheet material handling machine accord-
ing to claim 12, in which there are at least two
pairs of cam means, each pair being on a com-~
mon shaft, and an operative connection between
said shafts whereby said cam means are eaused
to operate in synchronism.

14. In a sheet material handhng machine hav-
ing at least two: spaced operating stations dis-
posed at right angles to each other, a conveyor to
receive sheet material from one of said operat-
ing stations and to advance it toward the other;

said conveyor being mounted on a frame;. a cross-
feed conveyor to receive said sheet ‘material from
said first mentioned conveyor and to advance it
at right angles to its original direction of travel
to said second operating station, said cross-feed
conveyor being mounted on a base positioned on
said frame, said cross-feed conveyor having
means for gripping said sheet material along its
leading edge only; and deflector means provided
in connection with said cross-feed conveyor, said
deflector means having an out-of-the-way posi-
tion, and being movable to a position extending
over said.cross-feed conveyor, to deflect sheets
thereover, said deflector means comprising a rod
pivoted on said cross-feed conveyor. base -and
having a series of curved fingers.

15. In a sheet material handling machine hav-.
ing at least two spaced operating stations dis-
posed. at right angles to each other, a conveyor. to
receive sheet material from one of said operating
stations and to advance it toward the other, said
conveyor being mounted -on a frame; a  Cross-
feed conveyor to receive said sheet material from
said first mentioned conveyor and to advance it
at right angles to its original direction of travel
to said second- operating station, said cross-feet
conveyor being mounted on a base positioned-on
said frame, said . cross-feed -conveyor . having
means for gripping said.sheet material along its
leading edge only; a plurality of balls arranged.
to bear against sald first mentioned  conveyor,
said balls being mounted in ball carriages with
said- balls aligned transversely of-said conveyor,
said balls cooperating with said conveyor- to.ad-
vance said. sheet material; .a-common mounting
for said ball carriages, said mounting being ad-
justable ‘longitudinally of -said .conveyor -where-
by said transverse line of balls may be 'set at any.
desired position longitudinally thereof; and a
roller supported by said mounting, said. roller
being positioned to underhe said line of balls be-.
neath said . conveyor.-

- 16. In a sheet materlal handhng machme hav— .
ing at least two spaced operating stations dis-
posed at right angles to each other, a conveyor
to receive sheet material from one of said operat-
ing stations and to advance it toward the other,
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said conveyor bemg mounted on a frame a cross-
feed conveyor to receive said sheet material from
said first mentioned conveyor and to advance it
at right angles to its original direction of travel
to said second operating station, said eross-feed
conveyor being mounted on a base positioned on
said frame, said cross-feed conveyor having
means for gripping said sheet material along its
leading edge only; a plurality of balls arranged
to bear against said first mentioned conveyor, said
balls being mounted in bhall carriages with said
balls aligned transversely of said conveyor, said
balls cooperating with said conveyor to advance
said sheet material, said ball carriages having a
common mounting which is adjustable longitudi-
nally of said conveyor; said mounting being posi-
tioned with respect to said conveyor so that when
the leading edge of said sheet material is gripped

by said cross conveyor, said transverse line of:

balls just clears the trailing edge of said sheet
material, whereby any tendency of said sheet
material to become misaligned -with respect to
said cross conveyor will be continuously corrected:

17. In a sheet material handling machine hav-
ing at least two spaced operating stations dis-
posed at right angles toeach other; a conveyor o
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receive sheet material from one of said operat-

ing stations and to advance it toward the other,
said conveyor being mounted-on a frame; a cross-
feed conveyor to receive sa1d sheet material from
said first mentioned conveyor and to advance it
at right angles to its original direction of travel
to said second operating station, said cross-feed
conveyor being mounted on a base positioned on
sald frame, said cross-feed conveyor having
means for gripping said sheet material along its
leading edge only; a source of motive power for
said machine and a disengageable driving con-
nection from said source to said first mentioned
conveyor, and in which said. conveyor-as a unit
may be disengaged from said connection and
moved to a lower position, there being a second
driving connection from sald source: including
speed reducing means, said conveyor in its lower
position engaging. said second driving connecion
whereby sheet material delivered to said con-
veyor from the first of said operating stations is

stacked thereon shinglewise as in a creeping
stacker; and a plurality of balls arranged to bear

against said first mentioned conveyor, said balls
being mounted in ball carriages with said balls
aligned. transversely of said conveyor, said balls
cooperating with said conveyor to advance said
sheet material, said ball carriages being mounted
on bell cranks on the other-arms of which rollers
are mounted, said bell cranks being fixed on a

rod pivoted on said machine frame, whereby upon

rotation of said rod, said ball carriages may be
disengaged from said conveyor, and said rollers
engaged therewith, so that when said conveyor
is moved to its lower posmon said rollers cooper-
ate with said conveyor to arrest said delivered
sheet material and thus control the stacking
of said sheet material upon said conveyor.

18..In a sheet material handling machine hav- g

ing at least two spaced operating stations dis-
posed at. right angles to each other, a conveyor
to receive sheet material from one of said operat-
‘ing stations and to advance it toward the other,
said conveyor being mounted on a frame; a cross-
feed conveyor to receive said sheet material
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from ‘said first mentioned conveyor and to ad-
vance it at right angles to its original direction of
travel to:said second operating station, said cross-
feed conveyor being mounted on a base posmoned
on said frame, said cross-feed ‘conveyor havmg

-means for gripping said sheet material along its

leading edge only; said first mentioned conveyor
comprising a plurality of relatively narrow belts
and in which a plurality of tongues extend be-
tween- said- belts from said cross-feed conveyor
base.

19. A device according fo, claim 18; in Whlch :
said -belts and tongues are not parallel in the
vertical plane, and’‘in ‘which  said belts slope
downwardly with respect to said tongues in the
direction of movement of said ‘belts, whereby the
highest parts of said tongues are below the plane
of said belts at-the ends of said tongues, and the
highest parts of said -tongues are above the plane
of said belts adjacent said eross-feed:conveyor.

'20. A device according to claim 18, in which
said tongues are slightly canted upward in the
direction of travel of said cross-feed conveyor;
whereby the lower edges of said tongues are be-
low the plane of said belts throughout their
length, and the upper edges thereof are below
the plane of said-belts adjacent the ends of the .
tongues, and above the plane of said belts ad-
jacent said cross-feed conveyor. :

21. In a sheet material handling machine hav-
ing at least two spaced operating stations dis-
posed at right angles to each other, a conveyer
to receive sheet material from one of said oper-
ating stations and to advance it toward the other,
said conveyor being mounted on a frame; a cross-
feed conveyor to receive said sheet matenal
from said first mentioned conveyor and to ad-
vance it at right angles to its original direction:
of travel to said ‘second operating station, said
cross-feed conveyor being mounted on a base
positioned on said frame, said cross-feed con-
veyor having means for gripping said sheet ma-
terial along its-leading edge only; said first men-
tioned conveyor comprising a plurahty of rela-
tively narrow belts and in which a plurality of
tongues extend between said belts from said cross-
feed conveyor base; and a number of curved
fingers equal to the number of said tongues, said
fingers being pivoted at the rear of said cross-
feed conveyor base, said fingers thus having an
out-of-the-way position, and being capable of
being swung over said cross-feed conveyor to a
point where -their ends rest on said tongues,
whereby said sheet material may be diverted over
said cross-feed conveyor. :

WALTER FRED GATES,
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