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~ UMITED STATES

SHEET-DELIVERY APPARATUS FOR

" Application filed ¥ anuary

In printing presses having impression
~cylinders (for example flat bed machines):
or-blanket cylinders (off-set machines) and
‘whether these machines have. either stop
-¢ylinders or continuously rotating cylinders,
there has been 2 long felt demand for a
‘sheet  delivery apparatus which will- oper-
até without any rubbing contact or relative
contact movement between either side of the
“sheet and_ fixed or moving parts of the ap-
_ paratus
ing; and, moreover, which will also -allow
the freshly printed surface of the sheet to
be exposed long enongh to allow the ink to
set or partially dry.

“In spite of very many suggestions and at--

tempts in practice to’ meet these require-
ments no satisfactory’ solution has hitherto
been. found even though known proposals

have been made to take off the sheets from.

the . impression cylinder by rotary grippers

co that the’sheet 18 suspended

anism to the piling table.” =
The object of the present. invention is to

has additional advantages in
its application to certain machines, for ex-
ample flat bed machines, in that it avoids
loss of time in “making ready”, it permits of
free access to the type Torm in a two-revolu-
tion - machine,

delivered on to a pile convenient for inspec-
machine minder, and -if desired
beyond the end of the machine
frame so that an automatic pile lowering
device of known kind may be used.

Tt further avoids. '
and flyer sticks and
vantages. .

In the apparatus according to the inven-
are adapted to take off

invention also

their attendant disad-

the sheet from

cylinder or blanket.cylinder as the case may

5 pe) without making rubbing contact with

any. part, and a support in the form ‘of a
roller blind or apron
the sheet by unrolling below the sheet so as
to avoid rubbing contact (i. e. without rela-
tive sliding motion between support, and

cheet) and a reciprocatory tape-carrier 1s.

adapted to co-operate with .said support so.

that said support rolls up and ‘relinquishes .

the. sheet at the same time that the-tapes of

the carrier travel relatively to their rollers'

to receive the . sheet without rubbing  con-

5, 1_927, Serial No. 1

likely to cause smutting or-smear-

carrier

and subse--
‘Intermediary meck--

difficulties and moreover the-

Tt enables. the sheets to be.

the use of flyer drums,

is adapted to receive.

0¥ TONDON, ENGLAND,
USE ON PE;INTING_MAGHINES’.'

59,197, and’in GreatyBritainz January 8, 192({."“ '

tact (or relative sliding motion): between
the tapes, said carrier being -

the sheet’ and
adapted: by subsequent reciprocation to.dis-
charge the sheet to the piling table.

The tape carrier. mMoreoyver pi
adapted to effect a plurality
fore discharging each -sheet
whereby the freshly printed

of strokes be-
on to: the: pile

sufficiently to effect setting.or pavtial’ dry-

ing of the ink before the sheet is deposited”

on the pile.

Further, means are prbvidéd to enable thie

operation of: the. tapes of the reciprocatory-
to be regulatéd to suit different sizes -

of sheet, - ;
Tn the accompanying drawings:i— -
Figure 1 is a: side sectional elevation and:
Figure 2'is a plan ’

TFigure 8 isa side “view of gripper mech-
anism on a larger seale. - o C .

-Figures 4 and 5 are ‘side elevations illus-
trating mechanism for controlling the travel
of the tapes or the like of the reciprocatory
carrier: : ‘ : -

0y surface of edch -
sheet is exposed- to the “action of the:air

ur _ illustrating. one form-
of the invention applied to a flat-bed stop
_cylinder ‘or wharfedale machine. e

00
ig preferably -

G5

70

80

Figures 6-to 10 are-diagrams illustrating-

cuceessive ‘steps: in  the operation - of - the

delivery mechanism. shown in Figures 1
“and 2. o _ S
Figure 11'1s a side sectional elevation il

lustrating an application ‘of the invention:’

to a flat-bed stop cylinder machine of. the
continental or over feed type:

“Pigure 11* ic a-side view of an alterna-
tive form of driving mechanism for the
orippers. -« . R
Figures 12 and 13 are, regpectively, a side

sectional elevation and a plan illustrating
the principal- '
invention suitable for application:to & tivo-

e, either flat-bed

parts’ of another form of the

revoliition: cylinder machine,
or off-set. ‘

90

100

. Figure, 14 is a sectional elevation “illus-"

trating  mechanism for automatically -dis-
engaging the driving ; |
ery al)l)a-l‘atus is raised for “makingready”.

Figures 156 and 16 ‘are, respectively, a side

sectional’ elevation and a plan ‘of the form '

of the invention shown in
applied to
sufficient” parts of the machine being  indi-
cated to render the description clear: :
‘Referring to Figures 1 and 2, 1 represents
the impression cylinder; '

Figures 12 and 13

gear when the deliv-

“a two-revolution machine, only

110

21s th’e, frame of the:
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delivery apparatus, the side members of
which "are channelled sections to act as
guides for the reciprocatory carrier and the
roller of the apron support. Two levers 3,
one on each side of the frame, are provided
with a cross bar 77 fitted with grippers 4,
The levers 8 are mounted on a cross-shaft
5 which is carried in bearings on the frame
2. 'The shaft 5 is oscillated by a cam 6 on a
cam shaft 7. The cam 6 engages with a
roller 20 on g rocking lever 21 which is
pivoted at 22 and is connected by a rod 23
to a crank 24 on the shaft 5.

The grippers 4 may be of any suitable
construction well known in the art, for in-
stance, as shown they may comprise spring
steel fingers co-operating with similayr fin.
gers 76 (Figure 8) secured to a bar. 77 fixed
on the levers 3. N

When the levers 8 are moved.down to the
impression cylinder 1 g spring pawl 78, fixed
to the bar 77, slides off the end of g pivoted
lateh block 78’ so that the bar 77 is partly
rotated to open the grippers. The grippers
snap into and are held in the open position
by a spring 79 which is secured at one end to
one of the levers 3 and at the other end to a
rod 80 pivotally connected to a crank 81 on
the bar 77. When the rod 80 moves over
the axis of the bar, namely to one side or
other of the dead centre of the erank 81, the
spring tends to pull and to hold. the crank
to that side.

The open grippers thus descend ready to
grip a sheet on the impression cylinder, en-
tering the usual gap therein. A roller 82 on
a lever 83, pivoted at 84 to a suitable support;
runs on g cam track 85 in the cylinder 1.

When a sheet has entered the open grip-
pers, the lever 83 is raised, and engaging
with a roller 86 on a crank 87 on the bar 77,
partly rotates the bar, so that the grippers
close with a snap on to the paper sheet under
the action of the spring 9. The levers 3
then rise and carry the sheet away from the
cylinder 1. The spring pawl 78 slides past
the latch block 78 which yields against the
action of a spring 88 and allows the pawl 78
to pass into engagement witl, its upper end
vithout opening. the grippers so that the
sheet is held until the levers 3 start to de-
scend again, ’

When the sheet has been so raised and s
held suspended by the grippers (Figure 6)
& support or apron of the known roller blind
type, comprising for instance tapes or an
apron 9 secured to a bar 10 (Figures 1 and
2) and wound on a roller 11, moves forward
s0 that the roller 11 meetg the underside of
the suspended sheet, the bar 10, being, if de-
sired, mounted to slide rearyardly as herein-
after described and for the purpose set forth
in connection with Figure 11. The apron
9, however, is at thig instant unwrapping so
that it is unrolled, or laid out as it were,

a@
(£l
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horizontally below the sheet which is de-
posited upon it without any relative glid-
g movement between it ‘and the sheet,
whereby rubbing of the underside of the
sheet (and therefore of the previous print-
ing in the case of perfecting) is ‘avoided.

. The transfer of the sheet may be effected
in this example, in the same or a similar man-
ner to that described in connection with Fig-
ure 11.

The roller 11 ig reciprocated by any suit-
able means for example by a cam 32 on the
cam shaft 7 engaging with a roller 34 on
a slotted slide 33 sliding on the shaft 7 and
connected by a rod 85 to a lever 36 on a ghaft
37.  Levers 88 on the shaft 87 are connected
by rods 89 to the ends of the blind roller 11.
The several stages in these operations are
indicated in Figures 6 to 10 hereinafter more
particularly referred to. :

A reciprocatory endlesg tape carrier 40
comprising tapes 41 and rollers 49 and 43
mounted in a frame 40’ is reciprocated by a
cam 13 ‘acting on a.roller 23’ on a rocking
lever 26 which is pivoted. at 22 and is con.
nected by a rod 27 to a lever 98 on a shaft
29. Levers 30 on the two ends of the shaft
29 are connected by rods 31 to the ends of the
tape roller 42, : n

Means are provided to effect g travelling
motion of the tapes 41 over the rollers 49,
43, under certain conditions when the endless
tape carvier is reciprocated. Suitable means
are indicated in Figures 4 and 5, 4

Two sprockets mounted on the ends of the
rollers 42, 43, are connected by an endless
chain 46." A detent 45 pivoted on a stq-
tionary support 89 engages with the chain.
When the carrier moves in g direction away
from the impression cylinder, namely, dup-
ing the outward stroke, the detent 45 slips
on the chain 46 and so far as this detent
45 is concerned no travelling motion is im-
parted to the tapes 41 over their rollers 49,
43. On the inward stroke of the carrvier the
detent 45 penetrates a link in the chain un-
til arrested by a stop 47" and this holds the
chain so that the rollers 42, 43, are rotated
to travel the tapes 41,

As explained hereinafter, for sheets of 4
certain size the travel of the tapes 41 effected
by the detent 45 may be sufficient and {he
tapes do not travel over their rollers during
the outward stroke of the carrier, but with
narrow sheets it may he necessary to provide
for additional travel and this 1s effected by
auxiliary means sueh as a detent 47 pivoted
at 48 on the stationary support 89 and adapt-
ed uader certain conditions to engage with the
lower strand of the chain 46 during part of
the outward stroke of the carrier. The de-
tent 47 has a pin 49 for engagement with the
upper end of » lateh 50 which holdg the de-
tent in an inoperative position. The latch
50 is pivoted at 88 on the stationary part 89
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and has an arm 90 provided with a. pin 91

which) just as the carrier approaches the'end..
by a spring.

of its inward stroke is struck
plate 92 carried by one of the levers 30 and
so trips.or relegses the detent 47 which 1s
drawn by its spring 93 into engagement with
the chain 46 being arrested by a stop 110. ..
An extension 90 of the detent carries: a
the outward stroke of the

carrier is struck by.a tappet 95 adjustably
secured to a rod 96 fixed on the carrier. By
these means the detent 47 is disengaged from
the chain 46 and its pin 49 brought into posi-
tion for engagement with the latch 50 which:
in the meantime, has returned toits operative
position under the action of a spring 97 as
the spring plate

tent 47 is held by the latch out of engage-

ment with the chain for the remainder of the
' outward stroke of the

; carrier.

The position of the tappet
96 is determined )
travel required for the tapes to compensate
for the width of the sheets to - be delivered
at any time. ‘

ratus under consideration having been- de-

_scribed the general operation will be under-

stood from the following description with
reference to the diagrams Figures 6 to 10, in
which, by way of example, it is assumed that
the auxiliary detent 47 is operating to com-
pensate for the size of sheet which is being
delivered. o SRR ;
" In Figure 6 a sheet A ig indicated in. a
suspended position, the apron 9 is shown in
full lines 1n its fully wound up position
ready to advance towards the sheet and the
reciprocatory carrier 40 is shown In its ex-
treme outward position. S
Both detents 45, 47, are inoperative. The
apron voller 11 then advances towards the

_ sheet as indicated in dotted lines until the

66,

; apron or tapes.

apron 9 is fully unwound or unrolled under
5 the .sheet wwhich is

deposited upon 1t as indi-
cated in full lines in Figure 7. The carrier
and the apron roller then move inwards as
indicated in dotted lines in Figure 7, the
detent 45 engages with the chain 46 and; the

sheet in due course being released by the-

grippers. During this operation the sheet

is gradually relinquished by the apron 9 and

is received upon tapes 41 ‘of the carrier 40,

the apren, winding on its roller away from
the underside of the sheet and . the
travelling over their rollers so that they are,
as it were, laid against the underside of the

sheet, on relative sliding motion or rubbing
action occuring between the sheet and the

~When the patts have reached the positions
indicated in full lines in Figure 8 the sheet
A is fully deposited: on the carrier tapes 41
and the carrier then beginsto move outwards

5 and the auxiliary detent 47 becomes opera-

. given a slight “travel over

“carrier and
thereof is in the position indicated in Figure
stroke of ‘the car- 73

92 eceded, so. that the de- 1
travelling tapes

95 on thé ,‘rod',
by the amount of additional”

The details of the particular form of dppzp—=

_set farther

_of the impression
tapes 41

‘rier tapes.

tive as indicated in Figure 9, so that.as the -
carrier continues to move outwards, the sheet
is not only carried by it but the tapes 41 are

to the engage

carrier; and the sheet is also advanced: on the
' at the end of the outward stroke
10. On the next inward
rier the sheet- will ‘be advanced along the
carrier to the position indicated at A’ Fig-
are 8. At the end of the following outward
ctroke it will have reached the position indi-
cated at Az Figure: 10, and during the ensu-
ing inward stroke will be delivered on the
pife 111 (Figure 8) the sheet moving off the
without relative sliding or
rubbing action. B )
Fach sheet is thus taken from the impres-
sion cylinder and deposited on the pile with-
out sliding or rubbing against any fixed part
and moreover it is reciprocated with the car-
rier for several strokes so that the ink has
time to set. v : ' »
In Figure 11 which indicates the applica-

tion of the invention to & flat-bed. ~stop-
cylinder machine of the continental or over
feed type, the parts corresponding to those
hereinbefore described are indicated by simi-
lar reference numerals, there being no sub-
stantial difference in the construction of the
delivery apparatus except that it has to be
back and lower relatively to the
impression cylinder in order to clear the
underside of the overhead. feed board. ‘

3

their rollers due
ment of the auxiliary detent 47 7
“during part of the initial movement of the

90

100

"Amn alternative form of mechanism for

oscillating the gripper levers 3 especially
suitable for high speed work is indicated in
Figure 11* and comprises a cam. 52 on - the
chaft of the impression cylinder 1 engaging
with a roller 53 on a lever 54 which s,
pivoted at 55 and ig connected by a rod 56 to
a lever 57 on
3 are mounted. IR A
- The levers 3 are preferably arranged to

move downwardly to such an extent that the
grippers 4 are able to grip and move up-

wards momentarily with the sheet while it is
still held by the cylinder grippers, both sets
of grippers moving at the same speed. . -
" Any usual tape or other device known in
the -art can be used at the rear and bottom
cylinder 1 to prevent the
tail end of large sheets from falling away
from the impression cylinder and touching

_the form. ~ '

the shaft. 5 on which the levers
]

s

120

This form of delivery apparatus is as-.

sumed to be provided with means, for exam-
le similar to that hereinbefore described,
for effecting the required travel of the car-
The operation of the apparatus -
is similar in both forms.. o

The bar 10 may be letachably se‘cufed. S0

that in order to, facilitate make ready it may.

125,

130.
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be slid rearwardly on the channel frame,
thus affording access to the cylinder.

In the form first described with refer-
ence to Figures 1 to 10 the frame 2 of the
delivery apparatus is pivoted at the rear on
pins or trunnions at points 114, Tigures 1
and 2, on standards 97, and at the forward
end may rest on uprights 99.

These uprights are those which are s
ally provided on a wharfedale machine to

raised up and down in guide brackets 98 by
a handle 115. *As usual they may be linked
at their lower ends to a counterbalance Iever,
these parts not being indicated as they are
well known in the art. :

The delivery apparatus can thus be read-
ily raised and lowered to facilitate rapid
“make ready” and as the parts automati-
cally retain their correct relationship with
the cam shaft 7, the troubles attendant on
the usual drum fiyer delivery apparatus are
avoided.

In order that the delivery mechanism shall

5 be put out of action automatically when it

is raised for “making ready” the cam shaft T
is provided with a clutch 104 which, when
the apparatus is lowered into the operative
position, effects a driving comnection be-
tween the cam shatft 7 and a clutch member
105 on a driving member such as a sprocket
wheel 100, and when the apparatus is raised
is_automatically disengaged. "The sprocket
wheel 100 is freely mounted on the cam
shatt 7 and is driven by a chain 101 from s
sprocket 102 on the main driving shaft 103.
ZThe clutch member 104 slides on a feather
106 on the shaft 7 when a pulley 107 which
1s loose on the shaft 7 is rotated by a belt
108, one end of which is fixed to the pulley
107 and the other is
2. This rotation of-the pulley winds up a
spring 109 having one end fixed to the pulley
and the other fixed to a pin 115’ carried by
a stationary part of the machine.

A cam ring 213 is mounted on the member
104, so that said member can rotate, but the
cam ving is held against rotation by suitable
means such as a rod 214, screwed into the
cam ring and engaging in & slot 215 in the
hracket 216 fixed to the end of the frame 2,
the slot 215 preventing the cam ring 213 ro-
tating but permitting it to be moved axinlly
with the clutch member 104, The bracket
216 may also serve to carry the pin 115 by
means of the member 217, The cam ring
218 and the pulley 107 have co-operating cam
surfaces 112, 113. A spring 108’ disengages
the member 104 from the member 105 when
the frame 2 is raised, and when the frame is
lowered the spring 109 rotates the pulley
107 and thus engages the two members 104,
105, against the action of the spring 108’

As no working parts or obstructions exist

above or at the sides of the end of the-

They can be’

connected to the frame-

1,866,246

reciprocatory carrier inter-leaving is ‘facili-
tated. Either form of delivery apparatus
above described is capable of easy applica-
tion to existing machines of the respective
types referved to thus rendering such ma-
chines more efficient in printing high class
work,

A form of delivery apparatus according to
the invention suitable for a two-revolution
cylinder printing machine or an off-set
printing machine, is illustrated in F igures
12 and 13. :

This form of delivery apparatus is shown
applied to a two-revolution machine in I ig-
wres 15 and 16. ‘

In Figures 12, 13, 15 and 16, 1 represents
the impression “cylinder. 58 are grippers
mounted on a shaft 59 carried in a frame 60
and adapted to co-operate with a bar 607
forming part of this frame. The grippers
are intended to grip each sheet and draw
it from the cylinder 1. Such a form of
gripper mechanism is well known in the art
and the means for opeéning and closing the
grippers are omitted for sake of clearness,
The frame 60 slides to and fro horizontally
in guide frames or channels 61. The frame
60 has a cross bar 62 provided with spaced
blocks 63 to which a set of tapes 64 is se-
cured, the tapes being wound on spring
roliers 65 mounted on a shaft 66, which is
arried in side plates 67 formed on the for-
ward ends of bars 67/ carrying the channels
61. The outer ends of the bars 67 are
pivoted. at 70" on the main framing 70 of
the machine. The bars 67" with the chan-
nels 61 and other parts carried thereby are

“periodically raised and lowered, fcr a pur-

pose hereinafter explained, by a cam 116
mounted on ‘a shaft 117 which extends
across the machine and is supported in
bearings in the main frame of the machine.

A lever 118 is mounted on a shaft 119 sup-
ported by the main frame of the machine.

The lever 118 has a roller 120 bearing on
the cam 116, Levers 132 fixed on the shaft
119 are connected by connecting-rods 191
to the side plates 67. .

A bar 68 provided with spaced blocks 69
is mounted on the stationary main framing
Y0 of the machine. o

A set of tapes 71 is provided, and these

lapes ave secuved -at their inner ends to the
blocks 69 and ave secured at their other .

ends and wound on spring rollers 72 monnt-
ed on a shaft 73 carried by slide blocks 74
sliding in guides or channels 75.

The blocks 74 are formed as extensions of -

the frame 40’ of a reciprocatory endless
tape carrier 40, comprising rollers 42 and
43 and tapes 41 operated similarly to the
carvier 40 hereinbefore described with ref-
evence to Figures 1 and 2, except that in
the present example the carrier 40 is shown
to- be reciprocated by toothed wheels 1292

88

90

83
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110
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fhesliing with racks 123 fornied on the frame

40’ of the: carriet.. - The wheels 122 are T0-
tated first in one divection and then in the

“other by -a toothed sector 194 neshing.with

10

the stationary framing 70
. The sector
pivoted on

o small’ pinion 125 on the shaft 126 of the
wheels 122, the shaft 126 being mounted 10

in of the machine.
194 is carried by 2 lever 127
o shaft 198 carried by the mal
framing 70 and having a roller 129 in -con-
tact with a cam 130 on the shaft 117. A
gpring 131 18 attached at one end to the lever

. 197 and at the other end to the fraiming 70.

Tt is to be upderstood

that this mechanisin

for reciprocating the carrier 40 1s only an
example as other means for performing the

Game function - will bé obvious to a person

25 pers-and deposited on.it without any ru
. contact or relative moverhent between sheet
While this occurs the tapes 71

~and tapes:
At the end

skilled in the

in opération
grippers 58 and taken off the impression cyl-
infer 1in a horizontal ‘direction(to the left
of Figures 12 and 15) the tapes 64 being at
the same time drawn out to the left to re-
ceive the gheet which is released

art.

bbing

are algo drawn out to. the left.

of this operation the bars 677 and parts car-
ried thereby descend s0 that the 'sheet on
the tapes 64 1s deposited on to the tapes T1.
- The carrier 40 and the rollers 79 now ad-
vance together :

~and 15) so that the sheet is r_elinquished by

35

40

40

“and on subsequent

" first described

" with the usual drum
.

- carrier may be
“This 18 important when printing on Very

i1

tHe tapes 71 and s simultaneously taken up
or received by the tapes 41 of the carrier 40
reciprocations thereo
eventually deposited on the piling table as
in the form of invention first above described.

A prolonged test of the form of apparatus
on an old wharfedale machine
has demonstrated that high class three colour
printing - can be effected without fear of
smutting or smearing, and with considerably
more ease and safety to the operator as com-
pared with the same machine when fitted
flyer delivery mecha-
nism.

Tn each form of the invention' it is pos-
sible to take off the sheet at the speed of
the jmpression cylinder and the delivery of
the sheets by the reciprocatory endless tape
at. a relatively slower speed.

avoids shift-

thin or very thick paper as 1t
- high

ing or buckling of the sheets when

speed of printing is adopted.

1 claim:— ' ,
1. A sheet delivery apparatus for a print-

ing machine comprising means including

grippers for gripping 2 sheet and withdraw-

ing it from the cylinder of the machine

without making rubbing contact with. any
part, 2 support: of the roller blind type
adapted to uproll and to roll up below said

Tespectively

the sheét» is gripped_by the"

by the grip-
to be simultaneously received

to the right (of Figures 128

B

as to receive and ‘to relinquish it
without. rubbing contact, and a
reeiprocatory endless tape carrier adapted to
co-operate with said support; so:that as said

sheet: so

_support rolls up and relinquishes  the sheet:

the. tapes of said carrier travel relatively. to
their ‘rollers and are thereby ;
neath the sheet to receive it without rubbing
contact between caid sheet and the tapes of
said carrier. :

9. A sheet delivery apparatus.for a print-
ing machine comprising means “including
grippers for gripping a sheet and withdraw-
ing it from the cylinder of the machine with-
out. making rubbing contact with any. part,
a support of the roller blind type adapted
to unroll and to:roll up below soid sheet so
as to receive and to relinquish

rier, mieans  for reciprocating said  carrier
relatively to’ said support, and
moving . the tapes of said. carrier while 1t
moves towards and i (

enable a sheet relinqguished by the support

of the carrier without hubbing: contact an

to effect. the discharge from’ said carrier of

" sheet, previously: veceived by it from said

support, substantially :as and for the pur-
pose. hereinbefore seb forth. - .. .
3. A-sheet delivery; apparatus for a print-
ing  machine - comprising means including
Tippers for gripping.a s eet and withdraw-
-~ Ser of the machine with-

mig it from the cylinder

out making;;rilbbing;.gqntaét;f\”ﬂth dny part,
of the roller blind type adapted to
£ unroll and to roll up below gaid sheet so .as

a support

to receive and to relinquish it, Tespectively
without rubbing contact, an endless tape
carrier, means for reciprocating'said carrier
relatively to said support, means for moving
the tapes of said carrier while it moves to-

¢ wards and follows said support to enable a

sheet relinquished by the support to be simul-
taneously received by the tapes of the carrier
without rubbing. contact and to effect the dis-
charge from ier '

viously received by it from said support, and
means for freeing the tapes during the out-
ward reciprocatory movement of said carrier

«o that the tapes. thereof do not, travel rela-
tively to their, rollerg»duﬁng_this’ outward
movement. FENE R )

4. A sheet delivery apparatus
ing machine comprising 1oeans including
grippers for gripping a sheet and withdraw-
ing it from the it machine with-
out making rubbing contact with any part, a

support of the roller blind type adapted to

anvoll and to roil-up below said sheet so as -

respectively

to receive and ‘to\ relinquish it
endless tape

without rubbing contact, and an

extended . be--

by the tapes

for a print-.

70

278

80

it respectively - . '
withdut rubbing contact, an endless tape car-
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neans - for

follows said: support to- .~
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“eaid carrier of a sheet, pre- -
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carrier, means for reciprocating said carrier -

relatively to said support, means for moving
the tapes of said cariier while it moves to-
: ¥ o AN L
\\\‘
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5 charge from said carrier of

“of said

wards and follows said support to enable a

sheet relinquished by the support to be simul-
taneously received by the tapes of the carrier
without rubbing contact and to effect the dis-
a sheet previously
received by it from said support, means for
freeing the tapes during the outward recip-
Focatory movement of uid carrier so that
the tapes thereof do not travel relatively to
their rollers during this outward movement,
and adjustable means for effecting a travel-
ling movement of the tapes of the carvier
during part of the outward movement there.
of for the burpose of compensating for
sheets of varying width, substantially as and
forthe purpose hereinbefore et forth.

5. A sheet delivery apparatus for 4 print-
ing machine comprising means including
arippers for gripping a sheet and withdraw-
mg it from the cylinder of the machine with-
ot making-rubbing contact with any. part,
& support of the roller hlind type adapted to
unroll and to roij up below said sheet so ag

to receive and to relinquish it respectively

without rubbing contact and a reciprocatory
endless tape carrier adapted to co-operate
with said Support, so that as said support
rolls up and relinquishes the sheet the tapes
id carrier fravel relatively to theip
rollers and are thereby extended beneath the
sheet to receive it without

between said sheet and the tapes of said
carrier, a frame for supporting:the whole of
the aforesaid mechanism and for guiding
said roller blind Support and carrier, and g

rubbing contact

- 1,666,246

pivotal Support for one end of said frame for
the purpose of allowing said frame to be
raised to facilitate make ready.

6. A sheet delivery apparatus for a print-
ing machine comprising meang including
grippers for gripping a sheet anq withdraw-
Ing it from the cylinder of the machine with-
out making rubbing contact with any part,
a support of the roller bling type adapted to
unroll and to roll up below said sheet so as
to receive and to relinquish it respectively
without rubbing contact, and a reciprocatory
endless  tape carrier
with said support, so that as gaid support
rolls up and relinquishes the gheot the tapes
of “said carrier traye] relatively to theip
rollers and are thereby extended beneath the
sheet to receive it without rubbing contact
between said sheet and the tapes of said
carrier, a frame forp supporting the whole o+
the aforesaicd mechanism and for guiding
said roller blind support and carrier, and g
pivotal support for one end of said frame fop
the purpose of allowing said frame to be
raised to facilitate make ready, a driving
shaft, and means operable by said shaft for
operating sajd gripper means, roller blind
support and reciprocatory carrier and means
for disengaging said operating means from
said _shaft when said frame is move(q up-
wardly about itg pivotal support,

In testimony whereof I have signed my
hame to this specification. '

ARTHUR WILLARD RANGER.
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