2,274,590

Feb. 24, 1942.

J. M. COOK

SUCTION CONVEYING OR FEEDING APPARATUS

. 5 Sheets-Sheet 1

Filed Nov. 4, 1940




J. M. COOK

SUGTION CONVEYING OR FEEDING APPARATUS~

Feb. 24, 1942.

2,274,590

5 Sheets-Sheet 2

L 2L

QI

DA

Filed Nov. 4, 1940

l —.ol.-' Io. _Iol HO[ W




J. M. COOK

SUCTION CONVEYING OR FEEDING APPARATUS

- Feb. 24, 1942.

12,274,590

5 Shéets—Sheet 3

Filed Nov. 4, 1940

6+/

/&7

0]

e 7

LA

S M Cook

7~ T Y L i
o, TN s 5
ess k
c2 ol cor | w_h\v
Y , ops 56 S6 ) 00/ +// (T
L Oz PN b s et ML R :
&6 7 - ] y M ) | 1 : 7 m\ 6/
“ 2 X 66 o7 911
L ) “ —— : ,
Urss , 06 N-. - ¥y, ‘ | |
; o/ VA4 &er/
TR il \\\mw\ %M\Nm\mw - 10/%6 VW 9 I o
NR7 % Y W .\ﬂ \\@\ | 7z |
7 [ b b ot - F
Vg o J 2%
7z, ; +2 | —




Feb;. 24, 1942. J. M. COOK 2,274,590

SUCTION CONVEYING OR FEEDING APPARATUS

Filed Nov. 4, 124C 5 Sheets—-Sheet 4

/17 G e

9z 89 73 7955 ‘ 77 85 B4 ] j ,

A A 2 1 2 1

O
¢
’
’
/
/
v
/
N
i
=
s

/85

74 O
VIT ST IIIIITII

75 J. M. 670016
s 432, Az 755 V4
49, 4 i 59@3,4,3
5-
, 5.64 " B 77 44-7 gﬁ;:m.,,é M

95 NI 34 4/




!

2,274590

J. M. COOK

SUCTION CONVEYING OR FEEDING APPARATUS

Feb. 24, 1942.

5 Sheets—Sheet 5

~Filed Nov. 4, 1940

v/,

\.%NR //r B ooooooooeooooeoooooooooooaooooooeoooeooo




Patented Feb. 24, 1942

2,274,590

UNITED STATES PATENT OFFICE

SUCTION CONVEYING OR FEEDING
- APPARATUS -

John Mason Cook, Arlington, Va.
Application November 4, 1940, Serial No. 364,312
(CL 271-—5)

' 28 Claims.

This invention relates to improvements in feed-
. ing mechanisms for duplicating machines, presses
and the like. ‘
An object of thisinvention is to provide an
improved feeding means for a duplicating: ma-
chine, a press or other similar apparatus which
operates through a vacuum for feeding the paper
through the machine and releases the paper after
. the proper impri1'; has been made thereupon,
“Another ‘object of this invention is to provide
a feeding mechanism of this kind in the form of
an endless feeding mechanism which at one
point is subjected to a suction force ‘so as to
initially lift a single sheet of paper from a feed-
ing table, release the sheet to an endless caxrier,
the carrier being also subjected to a suction force
to thereby hold the paper in a position for en=
gagement with the impression means and finally
cut off the suction force so that the paper will
be automatically released from the endless car-
rier by atmospheric pressure ac-ing on the sheet.
_A further objéct.of this invention is to provide
ih a feeding mechanism of this kind, & pair of
chain devices which have their links so formed
that the links may be subjected to a vacuum so
as to hold a sheet of paper tightly against the
links in order that the paper may be moved
with the links through the machine, - :

A still further object of this invention is to

provide  in a - device of this kind an . imvroved
means for preventin~ the lifting of more than one
sheet of paper. : :
A further object of this invention is to:provide
a feeding mechanism of this kind which may be
used as an attachment  for -a duplicating or
mimeographing machine which. is so constructed
as to provide a continuous movement of the ma-
terial through the machine. .
- /A further object of this invention is to provide
"a-feed mechanism of this kind which is so con-
 structed that it may be used with various types
of impression rollers, ‘the device being of such
cqnstruction that the impression roller may be
_positioned to engage the paper either from above
or below as the paper is being moved through the
machine. ) : e

‘A further object of this invention is to provide

ot
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‘in a vacuum feeding mechanism' of this kind,

means for periodically cutting off the vacuum to
the feeding mechanism.

A further object of this invention is to provi_de )

.-a vacuum feeding mechanism of this kind which
is so constructed that it may be readily adjusted
to accommodate different widths of paper.

-

50

A further object of this invention is to provide
an endless carrier in the form of a chain which is
formed with suction openings and a stationary
shoe which is adapted to confront the chain at
one side thereof 50 as to hold the paper agalnst

. the chain in order that the paper may move withr

the chain. e

A still further object of this invention is to
provide in a device of this kind, ‘an improved -
means for holding the suction shoe or manifold
in contact with one side of the chain so that the
suction shoe may be maintained in operative en-
gagement with the chain during the movement
of the chain, Co ‘

A further object of this invention is to provide
in & device of this kind, an improved suction
operated’sheet lifting Jdevice for lifting a sheet of’
paper from a supply stack and delivering the
sheet to the suction carrier.

"o the foregoing objects and to others which
may hereinafter appear, the invention consists
of the novel construction, combination and ar-
rangement of parts as will be more specifically
referred to and illustrated in the accompanying
drawings wherein are shown embodiments of the
invention, but it is to be understood that changes, =
variations and modifications may. be resorted to
which fall within the scope of the invention as

" claimed. S :
30 - :

In the drawings: :
Figure 1 is a fragmentary side elevation of a
duplicating machine having a conveying means
constructed according to an embodiment of this
invention. Lo

Pigure 1A is a continuation of one end of Fig-
ure 1. - : o
Figure 2 is-a fragmentary top plan of the de-
vice. L

Figure 3 is a fragmentary sectional view taken
on the line 3—3 of Figure 1A. -

Figure 4 is a sectional view taken on the line
4—4 of Figure 2. . : : :

Figure 5 is a sectional view taken on the line
55 of Pigure 2. '. .
" Figure 6 is a sectional view taken on the line
6—6 of Figure 5. i : .

Figure 7 is a front elevation of the sheet lifting
cam. : o

Pigure 8'is a fragmentary sectional view taken
on the line 8—8 of Figure 5. ' ‘

Figure 9 is a sectional view taken on the line
9.9 of Figure 2. L

Figure 10 is a plan.view of the suction con-
trolling valve. .



2 \
' Figure 11 isa sectxonal view taken on the line
-H{—11 of Figure 9 with the valve removed.

i Figure 12.is°a 'sectional view taken on the line
i 1212 of Figure 2.

Figure 13 is a sectional vxew taken on the line -

13—-13 of Figure 12.

Figure 14 is a fragmentary sectlonal view taken
on the line 14—{4 of Figure 2.

Figure 15 is a fragmentary vertical section
through the air nozzle assocxated with the sheet
lifting means.

- Figure 16 is a ' longitudinal .section taken
through one of the lifting members.

Figure 17 is a fragmentary side elevatlon of a
modified form of this invention.

Figure 18 is a contmuatlon of one end of Fig-
ure 17.

Figure 19 is a fragmentary sectional view taken
on the line 19—19 of Figure 1,

Referring to the drawings, and first to Figures
1 to 16 and Figure 19, the numerals 20 and 21
designate generally a pair of endless chains con-
-structed according to an embodiment of this in-
vention which are trained over pairs of grooved
wheels 22 and 23.  The wheels 22 are fixed to a
shaft 24 which is journalled in a pair of hori-
.zontally disposed frame bars or members 25 and

10

15
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ting relation to an adjacent link so that the
connected links 34 will be held in a straight line.
The under faces 39 of the heads 38 are disposed
in horizontal alignment and each link member
34 includes a suction passage. 4 opening down-
wardly through the flat face 39 of the head 38
and a laterally extending passage 42 communi-
cates at its inner end with the vertical passage B
41 and opens through the- outer face 43 of the
link body 34.

Each link member 34 .is formed in xts inner
face 84 with a horizontally disposed channel
45 which in the present instance is of V-shape
configuration in transverse section, and a ‘chain
supporting bar 46 which is formed with a

V-shaped outer edge 471 which engages in the

~channel 45, The bar 46 not only constitutes a

20

25

26, Preferably, the wheels 22 are secured to the ' 

shaft 28 by means of a set screw 21 so that the
two wheels 22 may be adjusted toward or from
each other so as to space the two chams 20 and
21 the desired distance apart.

There are two wheels 23 similar o the wheels
22 which are fixed to a drive shaft 28 which is
. operated by ‘a suitable driving mechanism (not
shown) and the two wheels:23 may be adjusted
toward or from each other in the same manner
a8 the adjustmen? of the two wheels 22. The
" frame bars 25 and 26 are secured to a pair of
. Vertically ' disposed frame members 29 and 30,
“which are carried by a frame structure generally

desighated as 31,

30
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40

A vertically shiftable table 32 is carried by the -

- frame structure 31 and this table 32 may be ver-

tically shifted by a well known mechanism which
will periodically shift the table 32 vertically, such
a. mechanism being of the type similar to that
shown in Patent No. 1 924, 908 ~which issued
August 29, 1933.

A plurality of sheets 33 are adapted to bhe
positioned on the table 32; ‘and upon upward
movement of the table 32, the ‘sheets 33 ‘are
adapted to be moved toward the lower runs of
the suction chains or conveying means 20 and 21.
These chains 20 and 21-are spaced apart a dis-
tance such that when the uppermost.sheet 33
is in contacting relation with the undersides
of the lower runs of the chains 20 and 21, these
chains will engage’ ohe sheet closely adJa.cent
each side edge.

“The ‘chains 20 and 21 are of like construction,
‘being shown in greater detail in Figure 13. The
'chain’ 20 is here shown as comprising a plurality
of pivotally connected links which are provided
- with a concave recess 35 at one end and a con-
vex projection 36 at the opposite end. The con-
vex projection 86 is adapted to engage in the
convex recess of an adjacent link 34, and the
links are connected together in pairs by means
of pins 31. The link member 34 also includes
a suction head 38 which is formed with a flat
face 39 and right angularly disposed opposite
ends 40. The head 38 of one link is adapted to

have the right angularly disposed oppesite ends .
40 thereof positioned in contacting or. abut-

48

chain supporting bar; but also constitutes a pres-
sure bar by means of which the cuter face 43 of
each link 34 is held. in contacting relation with .
a suction manifold 48, ‘The suction manifold 48
extends horlzontally ‘of the lower run of the
chain 20 and is supported in contacting relation
with the outer face 43 of each link 34 by means
of vertically disposed manifold supporting bars
49, which are adjustably carried by transversely

-disposed frame bars 50. The manifold 48 is open
> on:its: inner side and is provided with spaced

apart: partitions 48>, 48 and, 48¢ to thereby
form independent suction chambers with which
the suction conduits are adapted to communi-
cate. The chambers of the manifold 48 com-
municate with the openings 42 of each chain link.

The bars 50 are secured transversely between
the frame members 25 and 26 and it will be un-
derstood that there may be as many of these
frame bars 50 and supporting members 49 as may
be considered necessary. The supporting mem-
bers'49 as shown in Figure 14 are provided ad-
Jjacent their upper ends with a slot 51 which slid-
ably receives a supporting member 50 and pref-
erably the slot 51 opens through one side of
the supporting member 49 as shown at 52. A set
screw 53 is threaded through the upper end of
the supporting member 49 and engages against
the upper edge of the supporting bar 50 so that
the supporting member 49 may be adjustably

- secured along the length of the horizontal sup-
" porting member 50,

50

68

680

65

70

>

The depending supporting member 49 at its
lower end is provided with a downwardly open-
ing slot 54 through which a bolt.55 engages. The
bolt 55 is secured at its inner end to the mani-
fold 48 and the manifold 48 is vertically adjusted
and held in adjusted position by means of a
holding nut 56 which is threaded onto the bolt
55.

The lower run of the chain 20 is slidingly held _
in contacting relation with the inner open face
of the manifold 48 by 'means of a plurality of

L-shaped bar supporting members 57. The bar
supporting members $7 have a depending leg 58
which is secured by a fastening means 59 to the
bar 46 and the upper horizontally disposed leg
60 of the supportlng member 57 loosely engages
through an opening 61 formed in the depending
manifold supporting member 49.

The opening 61 is positioned above the slot 54
and a spring 62 is positioned about the hori-
zontal leg 60 of the supporting member 571 and

1s tensioned against the supporting member 49

by means of & spring tensioning nut 3. ‘The

spring 62 provides a means whereby the pressure
bar and chain supporting member 46 may be
Yyieldi ngly held against the lower run of the
-chain 20 in order that the outer faces of the links
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“side-of -the-manifold-48.

ay be held in sliding contact with the inner
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trusto-conical inner face so that when the shaft
90 is pushed inwardly, the clutch element. 100

i A uction’ controlling member generally desig-

‘hated. as 10:is secured:to ‘e horizontally” disposed. -
L supporting. bar: Ti:: which- exteridstransversely -

rame members 25 and 26.. The:con-

rh

‘together' by means of ‘a bolt 14 which extends
‘axially through the housing members 12 and |
‘A suction ‘head 15 is secured to the upper hous-
% ing.member 13 and is:fastened: thereon by ‘meéans

_extension of the.bolt T4... -

. The

: “head 15
 cates with the i1 ousing me

13; "The lowér housing’ member 12 ‘as shown
- in'Figure 11 has formed therein a pair of arcuate
.Suction -channéls or’passages-18 al
‘are concenfrie’
preferably: the arc
length than the passage:T9.

and .the opening 11 communi-

» ““A nipple 80:is-car-
ried by the lower ~housing’ member, 12.and: com=
‘municates through an upwardly extending pas-

‘sage 81 with the arcuate passage 718." A second . .-
“nipple 82 is carried by the lower housing mem-

ber 12 and communicates through a passage 83
with the'passage 19. " =~ T

“A disc-shaped valve ‘member 84 is rotatably

mounted within' the housing- 10, the lower ‘face
of the valve member 84 rotatably engaging -the
innér upper  face of the lower housing 12..as
' shown in Figure ‘9. - The. valve member 84 is

rotatably carried by the'bolt 74, the bolt T4 being:

provided with”a head 85 which engages in a
récess 86 formed axially of the valve member 84.
The valve member 84 is provided with an arcuate

“ port’ 81 therethrough, which is disposed closely.

adjacent the marginal edge of the valve mem-
per 84 and which -upon rotation of the valve
‘member 84, -as. will be hereinafter described,
is adapted -to register with the ports 18 and 19
successively: The valve member 84 is provided
on the marginal edge thereof with gear teeth 88,
which mesh with a worm 88 which is rotatable
on a valve .driving shaft ‘90. - The worm' 'gear

- 89 is rotatable in ‘a pair of housing parts 91 and

- '92 carried by the housing members 12 and 13,
respectively, and prefefably the worm. gear 89
is formed at one end thereof with a reduced

“part 93 which extends through a wall 84 formed

'at one endof the housing parts 91 and 92. - A

clutch plate 95 -is carried by the reduced part
‘93 of the worm gear 89 and a clutch-lining or
facing 96°is secured to the outer face.of ‘the
plate 95. " e : : :
“.The shaft~90"is journalled -adjacent one end
thereof through a bearing 97, which: is carried
" .'by the frame member 25, and a knurled knob or
. wheel 88 is fixed to one end of the shaft 90
. adjacent the bearing 91.” Preferably, the shaft
§0 is formed with a reduced stub'shaft or-exten-
sion 99 which is rotatably disposed through the
. reduced part 83 “and extends outwardly beyond
.. the clutch element 85. A tapered clutch element
© 100, is formed between the shaft 90 and the.re-
duced stub‘shaft 99 and in one position -the
‘clutch element 100 is adapted
plementary clutch.element 101, which is formed

_ with the worm gear 89. The clutch element 100

" "is of frusto-conical configuration and the clutch

- element 401 is formed with a complementary\

“of & bolt; 16-which. may: be formed as'a reduced

boer housing member 13.1s provided with
4l opening 11 communicating with the -

member. 10 comprises a housing formed .
body 12 and an upper housing

will engage theé clutch element 101 and permit
manual turning of ‘the worm gear 89 in-order

- that the operation of the table 32 may be prop-

erly timed with the other mechanism.. A sleeve
shaft 102, is loosely disposed on the: stub shaft

99 and is journalled through a bearing 103 which

1% and 13 are secured
10
12 and 13. -

“formed with

is fixed in laterally disposed relation to the sup- -
porting  bar11. One end of the sleeve 102 is
h ‘& clutch element 104 having -a

““clutch ‘face 105 confronting the clutch face 96.
A spring 108 is" positioned about the sleeve 102,

I5

‘- oné “end ‘of the spring 106 bearing. against one
;;s'id'e'lof’lﬂthe‘sbearing. 103 and the -opposite end of
“the-spring 106 bearing against the adjacent face

of -the" clutch:ielement - 104 - so- as to‘constantly

... urgethe clutch element 104 -in-‘the .direction of

nterior of the housing member .
20
and 19, which. "~
to-the axis of:the housing 10-and -
arcuate passage 18 is-of ‘greater ..

the clutch .element 85. The. opposite ‘end of
the sleeve: 102 has a disc-shaped clutch element

{01 ‘secured: thereto which is provided on its
‘outer face with a clutch tooth 108. '~ .~

" The plate 101 is provided with an axial open-
~ifig* [0% ithrough-which a reduced-shaft exten-
25°

sion: 110" Toosely engages, ~'The: extension- 110, is

" smaller in-diameter than the ‘stub shaft:99 and

30

..& ‘shoulder: | t1. is formed. adjacent ‘the. inner
. side .of -the. plate: 107 within the sleeve 102.- .In

this. manner, the outer end. of.the -stub. shaft
99 is adapted to.engage the shoulder upon.end-

- wise movement of the shaft 90 and the stub
‘shaft” 99 to the left ‘as viewed in-Figure 4. 80

| “that the-sleéve 102 with the clutch elements 104
. and ‘107 are’ adapted to be moved to the left

35

40

45.

upon ‘endwise movement 'of the shaft 90 to.the .

o Yeft e :

A drive-shaft 12 is journalled in a bearing
113 which is.carried by the frame member 26 and -
the inher. end.of the drive shaft {12 has secured
thereto a-clutch element ‘|14 which is comple-
mentary to .the clutch element 101. The clutch
element 114 is provided wtih a radial recess 115
within ‘which -the key or radial projection 108
is adapted to engage....A spring {16 is positioed
about the shaft: 112, one end of the spring 116
bearing against the bearing 113 and: the other
end - of the spring 6. engaging against the
clutch element 114 so -as to constantly  urge

the clutch element 114 in- the direction of the

50

55

60

clutch-element 107, - - : .
The -clutch member 114 .on its inner. face is.
formed with a socket 111 within which the outer
end of the stub shaft extension 110 is adapted
to engage so that when the:shaft 80 is moved
endwise to the left, the extension 10 is adapted -
to push the clutch element {14 and the drive .

“shaft (12 to the'left and out of engagement with'
_the ‘clutch element 107, - The" drive shaft 112 is

provided with splines 118,:and a driving gear 118
is splined onto the shaft 112 and engages the
splines 118. The gear 119 is adapted to be con- -
nected to a-suitable source-of power supply (not- .

" shown) so that the drive shaft {12 can be

70

to engage a com- .

75

operated -at the desired speed. It will also be
understood that the gear (18 may be one ele-

“ment.of a train of ‘gears which is connected with

a power device. ... - - : :
In practice the clutch means 100 and 101 are

-adapted to be engaged after the clutch elements.
107—1 14 and: 95—104 have been successively dis-
engaged, so that.the worm gear 89 may be ro-.
tated to the desired:degree.in order to advance
the " valve member 84. ‘Initially the endwise
movement of the shaft 90 to the left will disen-
gage the two- clutch elements (0T and {14 -and
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4

continued movement of the shaft 90 to the left

* will bring the outer end of the stub shaft 99 into

engagement with the shoulder 11§ of the clutch
element 107 so that the sleeve 102 will also be
pushed to the left and thus effect disengagement

of the two clutch elements 95 and (04. At this.

time, the two clutch elements 107 and 114 are
also held in disengagement relative to each
other, and further movement of the shaft 90 to
the left wiil bring the clutch elemént 100 in
engagement with the clutch element 101, so that
the worm gear 89 may be rotated independently
of the rotation of the drive shaft 112.

The suction head 15 has connected therewith

. & suction supply pipe 120 which is adapted to be

connected to a suction fan or the like and the
nipple or coupling member 80 has connected
therewith a longitudinally extending suction pipe
or hose {21. A plurality of laterally extending
branches 122, 123 and 124 are connected with the
suction . member - §2(
branches 122, 123 and (24 are connected with
nipples 1222, 123 and 124#, respectively, carried
by the two suction manifolds 48. A valve mem-
ber 125 is mounted in the suction member 121
adjacent one end thereof, and a valve member
126 i= interposed in the branches 123. In this

“manner, the forward-branches {22 may be cut

off from the suction line {21 -and in like manner,
the next succeeding branch 123 may also be cut
off from the suction line 12i.
of the branches 122 and {23 will cut off suction
to different sections of the manifolds 48 so that
the suction manifolds may be adjusted as to their
effectiveness in:proportion to the lengths of the
sheets of paper which are being moved through
the machine. Preferably that portion 48¢ of the
manifold 48 which extends forwardly from the
partition 48¢ is provided with continuous suction
from a suction line 129 connected to the suction
source. The branches 122, 123 and 124 are pref-
erably formed of flexible material so that the
manifolds 48 may be adjusted toward or away
from each other depending on the positions of
the two chains 20 and 2{ which are adapted to
be adjusted with the different widths of paper.

The paper sheets 33 are adapted to be lifted
one at a time from the top of the pile on the
table 32 by means of a pair of sheet lifting mani-
folds 127 and 128 which are disposed between the
two pressure and’' guide bars 46. The suction
manifolds 27 and 128 have flexible conduits 130
and (3f connected therewith.

The lifting manifold 127, which is shown in
more detail in Figure 16, comprises an elongated
‘body 64 which is formed with a plurality of lon-
gitudinally extending passages §5. 'The passages
65 are separated by means of partitions 66 and
a nipple 67 is secured to the top wall of the mani-
fold 12T and communicates with a passage 65.
There are as many nipples 61 as there are pas-
sages 65 so that the suction as will be herein-
after described may be cut off from selected pas-

~sages 65. The lower wall 68 in the manifold 64

is formed with a plurality of openings 69 which
communicate with the longitudinal passage 65
and the passages 69 open through the lower face
of the manifold (27 and confront the table 32.

A valve {32 is interposed in the conduit or pipe
130 and a valve (33 is interposed in the pipe or
conduit 13f. The conduits 130 and 131 are con-
nected o the suction member 82, so that when

. the valve port 87 is in registry with the port 19,

air will be drawn upwardly through the two suc-

and the

10

20

25

30

The cutting off

40

50

55

60

65

70

tion manifolds 127 and 128, and the topmost 75
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sheet of paper 33 on the pile carried by the ver-
tically movable table 32 will be lifted from the
table. The two manifolds 127 and 128 are con-
nected together by means of a pair of crossed
links 134 and 135. The links 134 and (35 at
their intersecting points are pivotally secured to-
gether by means of a bolt 136. 'The manifold
121 on its inner side has secured thereto a pair
of inwardly projecting ears 137 and 38, and the
manifold 128 has secured to the inner side there-
of a pair of inwardly projecting ears 139 and 149.

The link 134 is provided at each end thereof
with a pair of elongated slots 141 and 142 through
which fastening members 143 and (44, respec-
tively, engage. The fastening member. 143 is
threaded into the ear (31 and the fastening
member (44 is threaded into the ear 140. The
link 135 has a pair of slots 145 and 146 adjacent
the opposite ends thereof through which fasten-
ing members {47 and 148, respectively, engage.
The fastening member 147 is threaded into the
ear 139 and the fastening member 148 is thread-
ed into the ear 138.

A U-shaped member generally designated as
149 has a bight 150 thereof secured to the bolt
136 and the opposite parallel legs 151 extend up-
wardly on opposite sides of a slide 152. A pivot
member 153 extends through the parallel mem-
bers 151 and the slide 152. The slide 152 is ver-
tically slidable between the guide members 154
which are fixed to the confronting faces of a
pair of supporting bars 155. The supporting
bars 155 are secured at their opposite ends to the
frame bars 25. A U-shaped bearing plate 156
engages about the supporting bars 155 being se-
cured thereto by fastening means 157. '

The bearing member {56 provides a means for
holding the bars 155 against spreading. A bear-
ing 158 is carried by the bearing plate 156 and
a slide operating shaft 159 is journalled through
the bearing 158. A disc or annular plate 160 is
secured to a reduced stub shaft {61 carried by the
shaft 159 and the plate 160 is formed with an
eccentrically disposed annular cam track 062.
The slide 152 has secured thereto a roller (63
which is mounted on a pin {64 so that rotation

of the shaft 159 will .effect vertical reciprocation -

of the slide 152. The shaft 159 is adapted to be
connected to a suitable source of power supply
preferably timed in such a manner that the
manifolds 127 and 128 will be held in an elevated
position at the time the valve port 81 is out of
registry with the port. 79.

When: the valve port 87 is in registry with the
port 19, the slide 152 is adapted to be lowered
to an-operative position slightly below the lower
runs of the two chains 20 and 21.

An impression roller 185 is disposed forwardly
of the table 32 and beneath the lower runs of
the chains 20 and 2f, and a pressure roller 166
is disposed between the two chains 20 and 21 and
engages about the impression roller 165 so as to
hold a sheet 33 in contact with the impression
roller {65. The impression roller 165 as shown
in Figure 3 is mounted on a hollow shaft 167
which is formed with interior splines 168 and
one end of the hollow shaft 167.is formed with
a tapered hearing member (69.

The impression roller 165 is detachably mount-
ed on the hollow shaft 167, the shaft {67 being
provided with ‘a fixed collar {70 adjacent one
end thereof and a nut 1T/ is threaded onto the
opposite end of the shaft 167 and holds the im-
pression roller 165 tightly on the shaft 167. The

hollow shaft (67 has mounted therein an impres-
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sion roller drive shaft 112 which has a gear 113
fixed to one end thereof. The gear (13 is adapt-
ed to be'connected to a gear train or power means
whereby the-shaft (12 may be operated at the
“'desired - speed.
The shaft 112 has- fixed thereto ' a collar {14

5

is vertically movable in' a frame structure 3i2

“"and the chains -20* have. disposed on the outer

against which the gdjacent end of the hollow

shaft 161 is adapted to engage. A conical pin-
ion 115 'is:adapted to. engage ‘in the tapered
bearing part 169 of the shaft 167 and the pinion
{15 is carried by & horizontally  disposed sup-

sides ‘thereof a° pair .of suction manifolds 48s,

"The manifolds 488 are conneécted to a suction
‘housing 102 formed with controlling means sim-

ilar in every detail to:the structure shown in
Figures 9 to 11, inclusive. =~~~ :
A pair of sheet lifting manifolds l21a are dis-

- posed between the two chains 20* and are con-

10

porting:-bar ‘116, ‘The pinion 115 is adapted to

hold -the shaft 167 against the collar 174.
bar 116 at one end thereof is swingably or hing-
edly mounted.as at 111 on ‘a: depending  frame
member (18 and the opposite end of the bar

The -

nécted by flexible ducts 1302 to:the suction con-
trolling member 102 The structure shown in
Figure 17, which is associated with the two chains
208 is- s1m11ar in every-detail to the structure

: showanlguresl 2,9,10,11,12,13 and 19. A

15

176 engages against a second frame bar 179 and -

is tightly held thereagainst' by a wing nut ‘180.

By mounting the. impression- roller as shown
- in Figure 3, this roller may be readily removed
. for replaceinent of the impression means carried
. ‘thereby. ~The impression roller- 165 may. have
“‘mounted ‘thereon a stencil or may be provided
¢+ with type similar to the type used in a- multl-
graph machine.

manifolds 48 terminate inwardly from the ad-
jacent ends of the frame bars 25 and 26 and at

20

second pair of suction chain members 206° are
trained about a pair of grooved wheels 22° and
235 and the upper runs of the two chains 20

‘are positioned slightly below the horizontal plane

of the lower runs of the chains 208, 'The rear
términi of the chains 200 are disposed rearward- -

- 1y-from the wheels 233 so that the upper chains

‘ o5
‘As shown. in Figure 1A the ends of the two

" a point inwardly from the point where the chains :

20 and 2! engage with 'the wheels 23. In this

cut off from the chains 20 and 21 adjacent the
wheels 23 so that air may enter the passages 42
~and 41, respectlvely, in order torelease the sheet
'33 from’ the carriers or chains 20 and 2f.  The
imprinted.sheet is then.adapted to grav1tat1ng1y
drop down’onto a receiver 181 carried by a sup-
‘Uporting “bar- 182 whlch is fixed to the frame of

»the ‘machine.

The réceiver 181:is formed on oppos1te sides
thereof “with - upwdrdly. extending sheet - guide
members- 183 5o that-the imprinted sheets wiil
“stack - evenly ‘onthe receiver ‘18i. ~At a point
closely adjacent the table 32 and immediately

below the lower runs of the two: chains-20 and 4
21, I have mounted an air nozzle generally des- .

'1gnated as 184, "The nozzle 184 is.adapted to be

‘ 30
" manner, the suction of the manifolds 48 will be

202 will-deliver the sheet of paper to the upper-
most runs of the chains 20P. A pair of suction
manifolds 48! similar’ to the manifolds 48 are
disposed in operatwe relation with ‘the upper

“runs -of the chains 205, being supported by’ sup-

porting members 49% from horizontally disposed

i transversely extending supportmg bars 50,

The supporting bars 50% are carried: by frame
bars-25°.  In the present instance, the impres-
sion roller . 1652 is disposed -above the upper

-runs of the two chain members 20° and the pres-
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‘roller 1658,
“from the two wheels 230 and below the upper

sure -roller 1662 is disposed between the upper

Funs of the chains 20° in a ‘position to tightly

hold the sheet of paper positioned on the upper
runs of the chains 20° against the impression
A recelver 1812 is disposed forwardly

runs of the chains 209, so that the imprinted
sheets released from the upper runs of the chains
20% will drop downwardly: onto the receiver 18ie. -
In other respects; the structure shown in Figures
17 and'18, is similar in every detail to the struc-

. ture shown in Figures 1 to 16, inclusive:

In the use and. operation of this dev1ce, the

- ‘sheets of paper are’ positioned on the vertically

. connected by means of a pipe 185 to-a source of -

air pressure so that the air ejected from the noz-
zle ‘184 will be- forced in a horizontal line be-
neath the sheet of paper which is lifted from
the stack of ‘paper on the table 32. The nozzle
184, is shown in greater detail in Figure 15-and
comprises ‘a -substantially L-shaped body 186
“ having one side thereof substdntially horizontal
and the opposite side vertical and this latter side
connected to the pressture pipe 185. The hori-
-zontal side of the body 186 has mounted therein
a pair of L-shaped bafile members: 181 and 88,

" which have one side thereof vertical and extend-"

ing partly into the vertical leg of the ‘L-§haped
body 186. The baffle mémbers 181 and- 188 are

shiftable table 32 and initially the sheet lifting
manifolds 12T and 128 will be lowered slightly be-

" low the lower runs of the chains 20 and 21 and

50

then raised so as to deliver the top-most sheet

" -of paper to the lower runs of the chains 20 and

21, The manifolds 127 and (28 are made effec-

tive by rotation of the valve member 84" and

ot
e

" registry of the port 81 with the port 19. When
“the manifolds 127 and 128 are raised by upward

movement of the slide 152, the port 87 wiil be
rotated so as to communicate ‘the suction of .

“ this port with the conveyor port 18. ' At this time

60

- the lifting manifolds 121 and 128.

~the suction will be communicated to the chain

manifolds 48 which are positioned outwardly of
The suction

" of “the manifolds- 48 will be communicated

- provided in order to split the stream of air be- .

ing discharged from the nozzle 184. The ‘nozzle
184 is provided in order to prevent the liftmg of

more than one sheet of paper from the table 32
" by means of the lifting manifolds 127 and 128,

In Figures 17 and 18; there is disposed a slight~
“1y: modified  form of suction conveying ‘means
which includes a pair of endless sheet conveying
" chains 20 similar in every detail to the chains’

85

20 and 21, and the chains 206 are trained about

grooved wheels 225 and 23».. The wheels 22% and
23s are fxed to shafts 24= and 282 Which are
journalled ' frahe members 25% A table 32%

75

. through the ports 42 and 41, respectively, to the
chain links 34 so as to tightly hold the marginal

edges of the paper sheet against the under faces
39 of the links 34. The chains 20 and 2! are
contmuously movable “so ‘that as soon:as the
paper sheet comes into engagement with ‘the
lower runs of the chains 20 and 21, the sheet -

~will-be ‘carried along ‘with these ¢hains and at’

that time the suction of the manifelds 121 and:
128 is cut off by means of ;the valve member

‘84; and the air ejectinig nozzle 181 may' ke made
‘effective so as to force a draft of air beneath

the: lifted sheet or if desired” the dratf of afr
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may be continuous. - In this manner, if more
than one sheet-of paper has been lifted by the
manifolds 127 and 128, these extra sheets of
paper will be released by the air ejected from
the nozzle 184, The paper sheet which is held
by the chains.20 and. 2t will be carried along
until the sheet comes into engagement with the
impression roller 165 and the pressure roller 16§.
'~ The suction manifolds 48 extend beyond the
" impression roller (65 and the pressure roller 166
so that the chains 20 and 21 will pull the paper
sheet through the two rollers 165 and 166, After
the paper sheet has passed beyond the impression
and pressure rollers, the suction or vacuum is re-~
leased so that the sheet may drop onto the re-
ceiver 181. - :

The structure hereinbefore described may be
used as an attachment for a duplicating machine
so. that the sheets of paper will be positively
moved.through the machine at an even rate,

It will be understood that if desired a second
impression roller may be substituted for the pres-

" sure roller 166 so that this apparatus may be
used to print both sides of a sheet of paper at
one time, or if desired a second impression roller
and associated pressure roller may be used in a
position inverted or reversed from the first roll-
ers. This latter arrangement will merely require
a lengthening of the suction manifolds and of the
_ carrier chains, - - -

What I claim is:

1. A flexible sheet moving means comprising
an endless movable carrier having a plurality of
openings, a stationary suction means disposed in
a _position to provide a constant suction through
certain of said openings to thereby hold a sheet
against said.carrier and means intermittently
cutting off suction to certain others of said open-
ings.

2. A flexible sheet moving means comprising a
horizontally movable endless carrier having a
plurality of openings, a stationary suction means
disposed in a-position to provide a constant suc-
tion through certain of said openings whereby to
hold a sheet against said carrier and means in-
termittently cutting off suction to certain others
of said openings. ) L

- 8. A flexible sheet moving means comprising a
horizontally movable endless carrier having a
plurality of openings, a stationary suction means
disposed in a position to provide a suction
through certain of said openings whereby to hold
a sheet against said carrier, a vertically movable
sheet delivery means for delivering a sheet to
said carrier and means alternately cutting off
suction from said stationary suction means and
said sheet delivery means.

4. A duplicating machine of that type includ-
ing an impressioh member and a pressure mem-
ber for holding a sheet in contact with said im-
pression member; and a pair of endless carriers
positioned at opposite ends of said members for
moving a sheet between said members,

5. A duplicating machine of that type includ-~
ing an impression member and a pressure mem-
ber for holding a sheet in conta¢t with said im-
pression member; an endless carrier means hav-

. ing a portion thereof positioned at opposite ends
of said members for moving a sheet between said
members, and stationary means operatively con-
nected with said carrier for holding a sheet in
contact with said members. )

6. A duplicating machine of that type includ-

..ing an impression member and a pressure mem-
ber for holding a sheet in contact with said im-
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pression member; an endless carrier means -hav-
ing a portion thereof positioned at opposite ends
of said members for moving a sheet between said
members, stationary means operatively connected
with said carrier for holding a sheet in contact
with said members, and means for delivering a
sheet to said carrier.

7. A flexible sheet moving means comprising-a
pair of spaced apart endless chains constituting
a carrier means, each link of said chain. having
an opening communicating through two faces
thereof, a pair of stationary suction manifolds
each disposed adjacent one run of said chains
and communicating with said openings at one
end thereof, and means connecting said mani-
folds to a source of suction supply.

8. A flexible sheet moving means comprising
a pair of spaced apart endless chains constituting
a carrier means, each link of said chain having
an’ opening communicating through two faces

. thereof, a pair of stationary suction manifolds

o
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each disposed adjacent one run of said chains
and communicating with said openings at one
end thereof, means connecting said manifolds to
a source of suction supply, and a siiction mani-
fold means movable at right angles to said one
run of said chains for delivering a sheet, thereto.

9. A flexible sheet moving means comprising a
pair of spaced apart endless chains constituting
a carrier means, each link of said chain having
an opening communicating through two faces
thereof, a pair of stationary suction manifolds
each disposed adjacent one run of said chains
and ‘communicating with said openings at one
end thereof, means connecting said manifolds to
a source of suction supply, and a suction mani-
fold means movable at right angles to said one
run of said chains for delivering a sheet thereto,

10. A flexible sheet moving means comprising
a pair of spaced apart’endless chaing having the
opposite runs thereof horizontally disposed, each
link of said chain having an L-shaped opening
communicating at one end through the horizon-
tal face thereof and communicating at the op-
posite end thereof through a vertical face, a sta-
tionary suction manifold for each chain disposed
in confronting relation to said vertical face, and
means yieldably holding said manifold in con-
tacting relation to said vertical face.

11. A flexible sheet moving means comprising
a pair of spaced apart endless chains having the
opposite runs thereof hotizontally disposed, each
link of said chain having an L-shaped opening
communicating at one end through the horizon-
tal face thereof and communicating at the oppo-
site end thereof through a vertical face, a sta-
tionary suction manifold for each chain disposed
in confronting relation to said vertical. face,
means yieldably holding said manifold in con-
tacting relation to said vertical face, and a verti-
cally movable means for delivering a sheet to one
run of said chain. )

12." A flexible sheet moving means for feeding
a8 sheet to a printing couple comprising a hori-
zontally. movable ecarrier, stationary manifold
means disposed in operative relation with re-
spect to said carrier,. a vertically movable sheet
delivery means, means connecting said manifold
means and said delivery means with a source of
suction, and timed means interposed in said con-
necting means for progressively cutting off and
communicating said delivery means and said
manifold means with respect to the source of
suction. - )

13. A flexible sheet moving means for feeding
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" sheet to a printing couplé comprising a hori-
zontally movable carrier, stationary manifold
means disposed in cperative relation with respect
to said carrier, a vertically movable sheet de-
livery means, means connecting said manifold
means and said delivery means with a source of

- 'suction, and timed means interposed in said con-
necting means for progressively cutting off and
communicaling  said delivery ~means -and . said
manifeld means with respect to the source of

_suction, said timed means including means for
varying the cutting off -and communicating off
of suction in said delivery means and said mani-
fold means relative to said carrier.

" 14. In a duplicating machine having an in-
pression member, and ‘a pressure member; hori-
zontally movable suction means for moving a
sheet in the direction of said members, a verti-
cally shiftable supply sheet elevator, and a verti-
cally movable sheet delivery means for lifting a
sheet from said- elevator upon advance of the
latter and delivering the same to said suction
means. - '

15. In a. duplicating machine having an im-
pression member, and a pressure member; hori-

. zontally movable . suction means for moving a

sheet in the direction of said members, a verti-

- cally shiftablc supply sheet elevator, a vertically
movable sheet delivery suction means for lifting
a sheet from said elevator upon advance of the
latter and delivering the same to said horizontally
movable suction: means, and means for citting
off the suction from said delivery means when
the sheet has been delivered to said horizontally

movable suction means. ‘

16. In a duplicating machine having a rotat-
able cylindrical impression member, and a sec-

ond. rotatable cylindrical member opposing said
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first member: an endless carrier positioned at .

opposite ends of said members for moving & sheet
between said members. S
17.-An endless conveyor for use with a suction
manifold comprising a plurality of pivotally con-
nected links, -each link having a suction passage
opening through two faces thereof. -
© - 18. An endless conveyor for use with a'suction
manifold comprising a plurality of pivotally ccn-
nected links, each link Having an L-shaped suc-
tion passage opening through adjacent angularly
disposed faces thereof. )

19. An endless suction conveyor comprising in
combination a plurality of pivotally connected
links, each link having a suction passage opening

- through two faces thereof, and a suction mani-
fold disposed in a position for communication
with one end of said passage.. :

20. An endless suction conveyor comprising in
combination & plurality of pivotally connected
links, each-link having a suction passage open-
ing through two faces lhereof, a suction mani-

fold  disposed in a position for communication
with one -end of said passage, and tensionable.

means holding said manifold in contact with one
~ face of each link on one run of said conveyor.
21. An endless suction conveyor comprising in
combination & plurality of pivotally ‘connected
links, each link having a suction passage open-
ing through two faces thereof and also having a
longitudinally disposed groove in the face there-
of opposite ‘one.end .of said passage, & suction
- manifold disposed inconfronting position to said
one end of said passage, and means engaging in
said groove holding said manifold in substantial
contact with the face of a link opposite from
said groove. ’
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29. An endless suction conveyor comprising a
pair ‘of endless chains, each chain including a
plurality of pivotally connected links and each
link having a suction passage opening through
two faces thereof, means supporting said chains
for adjustment relative to each other, a suction
manifold for each chain disposed in cenirunting
position to one face thereof and one end of eaca
passage, and means supporting said manifold
relative to one run of said chains. -

23. A conveyor link comprising a link body
having means at each end thereof for pivotal
cohnection with adjacent links, said bedy having
at least one pair of adjacent faces thereof flat
and said bedy having a passage disposed between
the ends thereof and opening.through said flat
faces.

924. A conveying means for sheet material com-
prising a pair of simultaneously operable end-
less conveyor members including ported units for

-conveying the sheet, suction means having: sets -

of compartments, each set opening into the ports
of the units ¢f a run of a conveyor member, and
said suction means including spaced valved con-
trolled means for selectively closing said com-
partments to a suction source.

25. A conveying means for sheet material com-
prising a pair of simultaneously operable énd-
less conveyor members including ported units, a
section head, a pair of suction manifolds each
provided with compartments and each correlated
with the ports of the units of a run of each
member for holding a sheet in contact with said
members, spaced seléctively controlled “inde-
pendent valved conduits each leading from said
head to a compartment of a manifold, a second
pair of suction manifolds for delivering a sheet
to said runs and each provided with compart-
ments, and spaced selectively controlled valved
conduits each leading from said head to & com-
partment of a manifold of said second pair of
manifolds. e
 26..In combination, an endless sheet moving
means, a stationary suction means operatively
connected to said sheet moving means for hold-
ing a sheet in contact with the latter, suction
means for delivering. the sheet to be held by
said sheet moving means, and said stationary

" suction means having spaced selectively con-

trolled means for intermittently rendering it in-
effective for a portion of the length of the travel
of said sheet moving means.

27. An endless suction conveyor comprising in
combination, a plurality of pivotally connected
links, each link having a suction passage open-
ing through two faces thereof, a suction mani-
fold disposed for communication lwith one- end
of said passage, and a tensionable means for
holding said manifold in contact with one of the
said faces of each link on one run of the said
conveyor, said means having a part extending
into another face of each link of su¢h run and
providing a combined support and guide for the
link,

28. A c¢onveyor means for sheet material.com-
prising a pair of simultaneously operable end-
less conveyor members including ported: units,
and. a suction manifold for each member engag-
ing one run of a member and having a length
less than said one run whereby atmospheric air
entering the ports of said units beyond an end
of a manifold will release’a sheet.from a member.

JOHN MASON CCOK.




