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9: Claims,

13,‘

The invention relates to sheet delivery appara

tus: for printing” machines:

It concerns delivery dpparatus having dn edds

léss chain conveyor Whlch isprovided:with:spaced:

séts’ of mechanical grippers for successively eri=-

gaging with the printed sheets on' thie: iMpPrés-
sion cylinder’ and' removing’ thery from: the: ¢yl-

irdey: and conveyirig: them' to: diid dépositifig:
them: on g piling table; the: apparatus: being:
usually provided with: joggers or vibrating plates:

for strdightening the sheets on the plle o
Hitherto the-conveyor Has been mounted: with:
it forward end on & cross shaft adjgcent. to: the

iigression eylinder; the: shaft’ beéing in: & fAxedt
position; and' although in some iustances the:
conveyor cani bé swing' upwardly’ from: its: redr”

enid’ gbout’ this shaft in order” to- allow acdess: to-

the Bed dnd piling table; the forward: end of the:
conveyor forms an obstruction at: that end: whick:

prevents aceess to- the: ddjacent portior: of the
ipression: cylinder; and iny the case of & cylin-

dér machine with a sheet’ fegding mechanisui af

the:same side as the delivery coriveyor:it:preverits:
access to' the lay Board.

It is. highly desirdble: that fres dccess: .shouldk
be possible to- the impression cylinder a
shieet Iay board, as well as to the piling {4

ifi* some cases’ to the sticet feeding sappHratis:
when “making ready,” that'is' when the: ifigiching:

ig"Peing set ready for printing; or® during: dlean-
ihg, and' the invention provides these: ddvan-
tages:.

. According to the- invention; the endless: chsiii
T two' sections:

delivery” conveyor is: composed’
hinged gt their adjocent ends s¢ thab éach
section can be elevated about its hinged: erid’ in~
dependently of the other; thus pamlt ng dither

6 both of them: tor be raised aild: lowered: ds:

required. ] v o
Medns are provided for d’l‘Séng“a;g?ipg, t‘h’e‘ dﬁ-‘v-"
ing mechanism of the conveyor preferably’ autd-

matlcally when either seetionyis raised; so:that it
- Funning emepti
the conveyor, when- eitfier or both sections: dre:

is* possible to keep the machin

in' the: raised positions, thie: driving riechabisri

Beingr 1é-engaged gutomaticaliy whent Both: seu-:

tiong gre in the:lowered: or working: posﬂnens .
Manually opersted mesns may Be provided: to

éngage: and diserigage the dbiving miechaniss of

the: conveyoY:

A safety lock is prefelably provided: to iold:

e

ciward: section. whey: raissd, and. couriter~

balinde: méchsnisai: for hialdine: the redy section:

‘wien sed

1 the: application ¢f- suck & sHeet delivesy:

PASK

44:
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5 sprockets: I T and the rear section: i9 has &

2.

conveyor to: a4 sivigle: revolution eylinderflat: bed:
printing mackiine ifi: which the impression cylitr=:
der” rotates' at- & don-uniform: speed a: variable:
speed mechgnisni is'provided:for driving theé con=~
Veyor- o' that' thie’ grippers- ori thie conveyor are
syrichronised: with: the: cylinder:

The invention further includes the provision
of’ joggers for the piling table: which comprise
guide: plates: vibrated: by pneumatic: devices so:

" that: their action:is light:and elastic and thereby

avoids liability of injury to:the machine minder:
Ity the accompanying drawiibgs:
Figure: 1. is” a. side view somewhat dimgiram=
matically illustrating a continuously rotating:

" eylinder: flat-bed printing machine: with' one form:

ofl sheet’ delivery: apparatus. according: to: the: inw
vefition: gpplied:.

Figure 2 is 4 side: view of one form: of conx
veyor: according’ to: the invention,.

Figire: 3 being: a sectional side view. of the
same conveyor on: the:line 3—3%, Figure 4.

Figure:4is-a plan view of: Figure 2.

Figure'5 is o front view: of one forr off clutekh:
mechanism: for enabling. the drive: of the' cons

5 yeyor tobe engaged and disengaged:automaticals

1y when: either or both sections: of: the: CONyeyor:
are lowered and raised, respectively:

Figure: 6: is. a: somewhat diagrammatic: side
view' of  part of said: clutch. mechanism.

Figure: 7:is:g: side view; and.

Figure: § is:& rear. sectional view on: 8—8;. Fig-~
wre 7, illustrating” another form: of: driving gear
for: ther conveyor..

Figures. 9: and: 10: are; respectively; = side view

5: and: a. sectional: end: view  onx {8—10; ¥igure 9;.

showing a chain slipper in position:.

In the: form. of sheet delivery apparatus: illis-
trated. by Figures: 1 to: 6, the conveyor is com=
posed: of: two sections indicated by & and (9,
hinged: at: their adjacent ends: on a shaft (1.,

The:fore séction 9 has two side: frames. §2° snd
{3 and the rear section {0 has two side- frames.
14 and 5.

The: fore: section® 9 has: a; shaft 6 ftted with
sHaft:
18 fitted. with. sprockets. 9. Endless chaihs 20
pass over the sprockets 1T and {§; suitable-msgas
being provided to: guide and tension the ehains;
for instance; as shown i Figures 3, 9 and 10:
Slippers: 21 pivoted on studs 22 passing through
slots 222 in the side frames 12 and (3 engage
with: the chaing 28 and. are adjusted in: the: slots
222 Py adjusting: serews: 28.

- The: chains: 28 are provided: with: séts of ries.
chéanical grippers 24 at: regularly spaced iritera
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vals. The grippers 24 are of known type, that
is, they are in the form of plates carried by
shafts 25, which are mounted to oscillate in bear-
ings 26 carried by the gripper bars 27 with which
the grippers 24 co-operate. The gripper shafts
25 have springs 28, which keep them closed until
they are opened by cams 29 and 30 with which
rollers 31 on trip levers 32 on the gripper shafts
25 engage as they pass around the fore and rear
ends of the conveyor.

The cams 29 and 30 are fixed to the side
frames 14 and (2, respectively, adjacent to the
sprocket shafts 16 and (8. The shaft i1 is sup-
ported in brackets 33 fixed to the main frame-
work 34 of the machine.

10

4

sprockets thereof, changing or increasing the
speed of the conveyor to synchronize with the
variable speed cylinder rotation s¢ that as each
set of mechanical grippers arrives at the cylin-
der, the grippers on the cylinder have arrived
in position to release and present the edge of a
sheet ready for withdrawal. The conveyor speed
is also decreased to release and deposit each sheet
smoothly and evenly on the pile.

Flat-bed printing machines vary consider-
ably:

(@) Some have a constantly and/or variable

. speed rotating cylinder printing once for each
" revolution, others (&) have a stop-cylinder i. e.

15

The fore section 9 of the conveyor is normally .

supported at its outer end on brackets 35, which
carry the shaft 36 of the impression cylinder 317,

the brackets being supported by the machine -

framework 34. Only one bracket 35 is indicated
in Figure 1, and the impression cylinder 37 is
only diagrammatically indicated, as its form in-
cluding the grippers 38 thereon and the manner
of driving it may be of conventional type.

The rear conveyor section (0 when lowered is
supported at its outer part by means hereinafter
described.

A piling table 40 is diagrammatically indicated
in Figure 1, as it may be of conventional type.

The rear conveyor section {0 is shown in Fig-
ure 1, provided with a counterbalance weight 41
mounted on a shaft 42, which is provided with
two levers 43 connected by links 44 to the con-
veyor side frames (4 and (5. This facilitates rais-
ing of the rear conveyor section 10 from the nor-
mal position, as indicated in full lines in Figure 1,
to that indicated in dot-and-dash Iines, the
weight 41 when swung from its normal position
being sufficient to hold the rear conveyor section
in its raised position. Little manual effort is re-
quired to raise and lower the rear conveyor sec-
tion. When the section 10 is lowered the levers
43 rest upon brackets 38! on the frame 34, which
also carries the sheet feeding mechanism, which
is not illustrated as it may be of conventional
type, the feed or lay board being diagrammatical-
ly indicated at 39.

The fore conveyor section 9 being shorter can
be raised manually from its normal position,
shown in full lines in Figure 1, to the position in-
dicated in dot-and-dash lines. It is locked in the
raised position by a safety lock, best shown in
Figures 3 and 4, comprising & latch 45 pivoted at
46 to the conveyor side frame (2 and having a
notch 47 for engagement with a pin 48 on the con-
veyor side frame 14.

It has been suggested to make an endless band
or apron type delivery conveyor in two hinged
sections, but the problem is not the same. It
is immaterial at what speed an apron type con-
veyor operates as it does not have to take hold
of each sheet and pull it off the impression cylin-
ger.

With an endless band or apron conveyor the
sheet is removed by special devices so called
“strippers” fixed in front of the cylinder below
the conveyor. They merely place the sheet on
the endless band and no strippers are used with
an endless chain gripper type of conveyor, the
grippers directly taking hold of the sheet while on
the cylinder.

Consequently, an endless chain type having
mechanical grippers must be driven at variable
speeds, between the runs and sheet grippers
thereon at the sprockets and travel on the

20

25

30

35

40

60

65

70

15

one which revolves and stops after each revolu-
tion, while others (¢) have cylinders which make
two revolutions per printing operation and rise
and fall.

The invention has been particularly designed
for the type (@) but is equally applicable to
type (D). :

In either case synchronization of conveyor and
cylinder is necessary, that is, the mechanical
grippers of the conveyor must arrive at the same
time as the cylinder grippers arrive at the de-
livery position.

With types (@) and (b) the speed of the con-
veyor must also be synchronized with the speed
of revolution of the cylinder while the printed
sheet is being taken or gripped.

In order to meet both of these conditions the
conveyor should not only be driven through
gearing, preferably offset from the drive and
pivot axis and variable or change speed gearing
off the cylinder shaft to give effective synchro-
nism or correct mutual time of arrival, but the
speed of the conveyor must vary during removal
of the sheet from the cylinder to suit the vary-
ing speed of the cylinder. :
. The ratio of gearing will take care of timing
of conveyor and cylinder, but something morz
ig required in the gearing to effect synchroniza-
tion of speed of conveyor grippers and cylinder.
Hence the provision of what is described in the
specification as a variable speed gear.

When an endless chain conveycr fitted with
mechanical grippers is provided on a printing
press in which the impression cylinder is rotat-
ing during the removal! of a sheet, the syn-
chronization of the grippers on the conveyor
with those on the impression cylinder, so far as
mutual time of arrival is concerned, can be as-
sured by appropriately determining the ratio of
the gearing between the impression cylinder
shaft and the driving sprockets of the coaveyor
or chains.

A difficulty arises because the abutment bars
of the conveyor grippers must extend beyond the
circumferences of the piteh circles of the driving
sprockets in order that the outer surfaces of the
bars may pass closely to the impression eylinder.
Consequently, although the surfaces of the abut-
ment bars are moving at the same spead as the
chains when traveling along the straight runs
or paths of the chains, the speed of the abut-
ment surfaces is increased when the bars are
moving round the sprockets with the chains.
This is due to their greater distance from the
centre rotation i. e. the axis of the sprocket. The.
speed of the bars drops again as they leave the
sprockets. )

With a rotating cylinder, for example, one
moving at a non-uniform speed, as in the ma-
chine described in British specification No.
589,522 (U, S. Serial No. 653,068) now U. S. Pat-
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8% No- 2.542:705,. datted February 10; 1951 this
Yariation- it speed of the gripper dbutinent’ bars
should he compensated for, as it is not only’ d&w
sirable, but necessary, for obvious reassis; that
tHe printed: shedt shotld be tradsterred from the‘
impression-eylindet grippersto the chalir srippers
While Both: séts of grxppers are moving at the'
same speed:- For this purpose o speed varying
ig' introdueced in the driving gear bétween:
the impression: ¢ylinider
sprockets drlnng the gripper c¢hains. Shch a
speed varying gear dlso ensuves that.the sripper
¢Hains sre decelerated when g piinted sheet iy
deposited on the delivery pile.

In the example dhove deéscribed, the convey01{

cha 15 20 are driven so that the cflnopers 24

are’ brought to and from theé impression eylinder

i proper seguence or synchronism with' the
cyhndel grippers 38 by the following' méchati~
ism:

A bevel wheel 49 on the shaft 35 of the' im-
press:on cyhnder 3T meshes with a bevel pinion
56 o & shaft 5 which has o bevel pinion 52
meshing with 3 bevel wheel 83, as shown i
Flgures 2 and 4. The wheel 53 is fixéd off o
stub shaft 54 mounted to rotate in' a begring
55 on g bracket 56 fixed to the ad]acent upright
bracket 33 as shown in Figure 5.

A: bevél wheel 87, P1gures 4 and 5, fres to
rotate on' the shaft f{ rheshes with a lbevel
pinion 58 on a shaft 59 having a bevel pmlon
66 meshing’ with a bevel wheel §i fixed o1 the
sprocket shaft (6.

A collar 62 capable of sliding” on' the Suub’
shaft 54 has an arm 53 orov1ded Wlth a drlvmg
pint 64 passing’ through' a holf1 85" in" the bevel
vilieel 53 and adapted, normally, to engage with'
a lug 86 on the bevel wheel 51. The collar is
moved by a yoke 87 to bring the driving pif
itito and out of driving engagemetit with' the
ldg 66. The yoke 67 is oh one arm of & bell=
crank lever 68 which is pivoted at §9; tHe other
arm of the lever having & rYoundéd end 70

which, when the conveyor sections § and ¢

dre in their normal _positions, is sﬁ;uated in
depressmns Tt and 12 of two cams 13 dnd 'M‘
fixed to the ad;acent side frames {3 and {5 of
the conveyor sections, as shown in mees 5
and 6 The bell-crank lever 68 is held in the
noimal position by a spring 5%, Cons equently_
when the 1mpressmn cylinder is rotated, the
bevel Wheel 5% ig rotated and the driving pin
64 engaging with the lug 66 rotates the bevel

wheel 57, so that the sprocket shaft 16 is ro-
The‘ 55

tated to’ chwe the' conveyor chams 26
dnvmg pin 64 may be provided with an ant‘ -

fnctlon roller for ehngagement with' the g,
/Instead of the driving pin 64 or its voller] if
prov1ded engaging Wlth a lua, it may éengdge

in' @ slot in the bevel wheel 51.
Should either of the conveyor sections’ § and

10 be raised, its res spective carm T8 of 74 raises
the rounded end 79 of the beu crank lever ﬁc'

thig Iever, rocking about its pivos 69, sliding the
collar 62 to withdraw the driving pxn 84 from
the Iug 65 so that the wheel 5T ceases to ro=
tat°
Agiy 1n0pe1atvve 80 long as eitner conveyor
secticn is' i the raised posmon

If: ofily’ ohe of fhe cofiVeyor sections § and T
IG hias been raised, the mere lowering of {hdb

section to' its- nordgl positiod: will ¥& suficien:

§6, sSo thdt the conveyor chaing will deain be

Consequeritly the conveyor chams 20 rE=

By means of its cam: T¥ or 18, 3 éFect automoﬁac“
e ’ngwgement of the duvmg pin g4 W'.'.bh the lm"

shaft dnd- that of the 1o

driven biitt 1{ both c is. 9 dads 10¢

ae lower?

provm‘ed to synchromse th heet’ dehvery con-

| VEYer With' the ¢ylinder” that st not only: t6° eni-

15

50

} fhcey of the bars 27 at that tithe’

sure that the arrival of the grippers 24 and their’
grlpper bars 21 comcmes w1th~‘that of- the grlppers
. iyt £

off aklng a’ sheet i'om the cyhndex biltialso that"
th rate and: speed” of 'the outedr o grlppmg sur—

of the cylinder. FEach gripi bar 27 extends
beyond: the p1tch cireles of the Sprockats 1T as
thé chaihs’ carry it ar d' the sprockets so that
the’ gr1pp1n° surface§' dre’ g on’' arcs* of
greater radius than'that’ of the'piteh’ cireles: and’
consequently their speed is: momentarlly in=:
creased falling again‘rather dbruptly ds'the bars:
are’ carried off the spocket

m a simple form; as 111ustrated by Flgures 4
afig' 5; this is pr0v1ded by ar glng that- the
clutch driving pin 64 rotates aboit s centre: o~
set’ from’ that' about which: the lig' 66° rotates
so that a relative slvdmg movement between the‘

. ; 66

40°

B plvoted at 80 and 80" o’ th
: M or’ 15; each’ plvot 80, 8

60’

be 1 Wheel 53 is’ off= set rela vely to: the shat
(¥ on Whlch the bevel Whe_el'51, rotates i

edges’ of the sheets' delivéred' by the cofiveyor
grlppeiﬂs on the plhng table 4%; so°al to straighten
ths® sheets as' they aré’ p11ed

The joggers are im the” foYin' of hght metal
plates 75 ang '1'5’ Figuies T arid' 4 One plate 78
is fixed on a rod 16 of a piston sliding in'a sinail

- pieumatic cylirider” iT

The cylinder 11 is p1vota11y' conniected at 78 to
alever 79’ THe other plate'15 i§'merely pivotally
mounued on'levers nﬂ and T9". Thg leve1s 79 D1E
} acent side framns
aving 2 thumb nut
8f to fiX the lever in 1ts adJusted posmon

The ¢ylinder 11, has‘a- p1pe 85’ connectmg it
to: any convement suctlon oY compressed: air de=
vicé'orf the machine, which will ¢iuse the piston’
to* remprocate

Mos‘t moderi prmtmg machmes employ such
suctlon or air compressing’ dévices” for’ operat~
ing parts of the machine, so'thatde filustratiod is
neeessary )

A jogger for the rear edges’ of the sheets may’
he p10v1ded in the f01m of & light' steel plate g2
fixed ofi the rod of & plston s11d1' in’ s pneumatic
cyhnder 8% suppor ted ol an adj 5t le cross stay

8% slidally rounted on'the side frames 14 and (5.

5

- they be cauffht inadveiteritly betweeti the plates

The cylinder 83 has a pipe 85 similarly to the'
ey 11nder 1.
: 'heumat;cally opell'a:te‘d' Jo“gel-s a,vou_i‘m—

T8, 75" o §2 gud the pile of shéets on the piling
talble"

cylinder'is shown' n nglue 74

Thé shaft 36 Of the iMpressich cylmder ST ig
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provided with a gear wheel 86 which meshes with
the usual reciprocating rack 186.

It also has a gear wheel 18T (Figure 8) which
forms part of a train of gears for rotating the
impression cylinder when it is not in engage-
ment with the rack, which train of gears is not
shown as it forms no part of this invention. This
train of gears may be a variable speed train as
disclosed in the aforementioned Patent No.
2,542,705.

The shaft 36 is further provided with a gear
wheel 81, which is mounted eccentrically on the
shaft. The gear wheel 8T drives a gear wheel
88 through two intermediate gear wheels 80 and.
9i.

The gear wheel 88 is fixed on a short shaff 92
mounted to rotate in a bearing 93 carried by a
bracket 94 fixed to the bearing bracket 35 on the
framework 34 of the machine, this bracket 94, the
drive gear (87 and the framework being omitted.
in Figure 7 for the sake of clearness.

A swinging frame 95, pivoted on a bearing
bush 921 of the shaft 52, carries the gear wheels
90 and 8(. A connecting rod 98 is pivotally at-
tached at one end 87 to the lower end of the
swinging frame 85, and at the other end to a
pin 98 which is fixed in the end of the shaft 36
eccentrically to the centre line thereof, but con-
centric or co-axial with the gear wheel 87. The
swinging of the connecting rod $6 by the eccen-
tric pin 98 causes the pinion 90 to oscillate or
roll to and fro on the wheel 81 as indicated by
the arrows (14 and 115, Figure 7, which results
in a slight retardation and acceleration in the
speed of the chain driving sprockets (7 to com-~
pensate for the slight momentary increass of
speed of the outer surfaces of the chain gripper
abutment bars when mpassing around said
sprockets as hereinbefore described. Another
advantage of varying the speed of the conveyor
is that as each sheet is deposited on the piling
table its speed and therefore its momentum is
decreased so that it is deposited smoothly and
evenly on the pile.

A manually operated clutch is provided be-
tween the short shaft 92 and the sprocket shaft
i6 of the fore section 9 of the conveyor. This
clutch comprises a disc 99 fixed on the shaft 92
and having holes 112 for the reception of driving
pins 100 on a disc (0, which is splined to the
sprocket shaft 16, but is free to slide thereon.
The disc {01 has a collar 102. A pin {83 on a
lever 104 engages with the collar 102. The lever
104 is pivoted at 105 and is pivotally connected
by a pin 108 to an operating rod 107 provided
with a handle 108. The rod 10T can be rotated
in the pin {06. It has a catch 189 fixed on il.
When the rod 107 is rotated the catch 1089 is also
rotated into and out of engagement with a stop
118 fixed on the frame {2. When the handle {08
is pushed inwards against the action of a return
spring 111, the lever 104 is rocked by the rod 107
to slide the disc 101 and its driving pins 100 away
from the disc 99, so that the driving clutch is
disengaged.

By a partial rotation of the handle, the catch
109 is engaged with the stop i10 so that the
clutch is retained in its disengaged condition.

When the clutch is to be re-engaged, the
handle 108 is rotated in the opposite direction to
release the catch 109 from the stop 118, where-
upon the spring {11 slides the rod 197 cutwardly,
so that the lever 104 slides the disc 101 towards
the disc 99. Immediately the holes (12 in the
disc 99 are in registration with the pins 100, the
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spring (11 completes the sliding movement of the
disc 101 and the pins enter the holes and driving
starts.

I claim:

1. A flat-bed printing machine comprising an
impression cylinder continuously rotatable at a
variable speed, a piling table, an endless chain
conveyor for delivering printed sheets from the
impression cylinder to the piling table, said end-
less chain conveyor being composed of two sec-
tions hinged at their adjacent ends for permit-
ting either section to be raised and lowered as
required, means for driving one of the sprocket
shafts of the conveyor from the shaft of the
impression cylinder, said driving means includ-
ing a variable speed gear for synchronizing the
speed of the conveyor with that of the impres-
sion eylinder, said driving means also including
a clutch, and means for controlling said clutch
to efiect the engagement and disengagement of
said driving means when either of said conveyor
sections are respectively lowered or raised.

2. A flat-bed printing machine as specified in
claim 1, having a short shaft mounted partly co-
axially with the forward sprocket shaft of the
conveyor, a clutch interposed between said
shafts, and eccentric driving means between the
shafts to cause increase in the speed of the chain
conveyor adjacent the cylinder, comprising a
gear wheel on said short shaft, a gear wheel
eccentrically mounted on the shaft of the im-
pression cylinder, a train of intermediate gear
wheels between said eccentric gear wheel and the
said gear wheel on the short shaft, a swinging
frame for carrying said infermediate gear wheels,
said frame being pivotally mounted to swing
about the axis of said short shaft, a driving pin
mounted eccentrically on the shaft of the im-
pression cylinder, but co-axially with the gear
wheel thereon and 3 link pivotally connected
at one end with said driving pin and at the
other end with said frame.

3. A flat-bed printing machine as specified in
claim 1 wherein one of said sections is longer
than the other, counterweighted leverage means
connected to said longer section for facilitating
raising thereof and supported in lowered posi-
iton, and releasable means on the shorter sec-
tion cooperative with means on said longer sec-
tion to hold the shorter section in raised posi-
tion.

4. A sheet delivery apparatus for printing
machines of the class described comprising a ro-
tatable impression cylinder having sheet grippers,
means for rotating the cylinder, a piling table, an
endless chain conveyor for delivering printed
sheets from the impression cylinder to the piling
table, releasable sheet grippers on the cylinder
and conveyor respectively, said conveyor com-
prising two frame sections pivoted to swing up
and down on a common hinge axis and chains
trained around sprockets journaled at the op-
posite outer end portions of said frame sections,
and speed change gear for driving said conveyor
from the cylinder through said hinge axis to
compensate for variations in the speeds of
the cylinder and conveyor and of the re-
spective grippers thereof in the take-off posi-
tion so that the conveyor grippers will engage
the printed sheets when released by the cylinder
grippers, said speed change gear conveyor driv-
ing means including cooperating driving connec-
tions concentric and eccentric, respectively, to
said hinge axis, whereby the conveyor chains
and cylinder are driven at such relative variable
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speeds as to bring and actuate the respective
grippers thereof to open and closed positions rel-
atively in proper sequence in the holding and
take-off positions, said speed change gear con-
veyor driving means also including releasably
engageable drive mechanism for disengaging said
conveyor driving means when either of said con-
veyor frame sections are raised and engaging said
driving means when bhoth of said conveyor frame
sections are lowered, said releasably engageable
drive mechanism being cooperative with said
concentric and eccentric driving connections,
whereby the conveyor driving means is disen-
gageable and engageable between said concen-
tric and eccentric connections, and means op-
erable by said frame sections for actuating said
releasably engageable drive mechanism to engage
or disengage said driving means upon movement
of said frame sections.

5. A sheet delivery apwaratus for printing ma-
chines cf the class described comprising a rotat-
able impression cylinder having sheet grippers,
means for rotating the cylinder, a piling table,
an endless chain conveyor for delivering printed
sheets from the impression cylinder to the piling
table, releasable sheet grippers on the cylinder
and conveyor respectively, said conveyor compris-
ing two frame sections pivoted to swing up and
dewn on @ common hinge axis and means for
driving the conveyor from the cylinder and in-
cluding releasably engageable drive mechanism
for disengaging said conveyor driving means
when either of said conveyor frame sections is
raised and engaging said driving means when
both of said conveyor sections are lowered, said
conveyor driving means comprising speed change
gear for driving said conveyor from the cylinder
through said hinge axis to compensate for varia-
tions in the speeds of the cylinder and conveyor
and including cooperating driving connections
concenfric and eccentric, respectively, to said
hinge axis, whereby the conveyor chains and
cylinder are driven at such relative variable
speeds as to bring and actuate the respective
grippers thereof to open and closed positions rela-
tively in proper sequence in the holding and take-
off positions.

6. A flat-bed printing machine comprising a
rotatable impression cylinder having sheet grip-
pers, a piling table, an endless chain conveyor
having grippers for delivering printed sheets from
said impression cylinder to said piling table, said
conveyor being supported by a pivotally mounted
frame for permitting the raising and lowering
thereof from and to operative position, means for
driving said conveyor in synchronism with said
cylinder and including releasably engageable
drive mechanism operative to effect engagement
or disengagement of said driving means when
said conveyor frame is respectively lowered or
raised, said driving means including means for
synchronizing the relative positions of said con-
veyor grippers with said cylinder grippers upon
engagement of said drive mechanism.

7. A flat-bed printing machine comprising a
rotatable impression cylinder having sheet grip-
pers, a piling table, an endless chain conveyor
having grippers for delivering printed sheets
from said impression cylinder to said piling table,
said conveyor being supported by a pivotally
mounted frame for permitting the raising and
lowering therecf from and to operative position,
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means for driving said conveyor in synchronism
with said cylinder and including clutch means,
and means controlling said cluich to effect en-
gagement or disengagement of said driving means
when said conveyor frame is respectively lowered
or raised, said clutch means including coopera-
tive rotatable members which are drivingly en-
gageable at a selected relative angle of rotation
for synchronizing the relative positicns of said
conveyor grippers with said cylinder grinpers up-
on engagement of said clutch means.

8. A flat-ped printing machine comprising a
rotatable impression cylinder, a piling table, an
endless chain conveyor for delivering printed
sheets from said impression cylinder to said pil-
ing table, said conveyor including two pivotally
mounted frame sections for permitting the re-
spective raising and lowering thereof from and to
operative position, mesns for driving said con-
veyor in synchronism with said cylinder and in-
cluding clutch means, and means centrolling
said clutch means and operative by said frame
sections to effect disengagement of said driving
means when either of said conveyor frame sec-
tions is raised and to effect engagement of said
driving means only when hoth of said conveyor
frame sections are lowered.

2. A flat-bed printing machine comprising a
rotatable impression eylinder having sheet grip-
pers, a piling table, an endless chain conveyor
having grippers for delivering printed sheets
from said impression cylinder to said piling
table, said conveyor including two pivotally
mounted frame sections for permitting the re-

; Spective raising and lowering thereof from and to

operative position, means for driving said con-
veyor in synchronism with said cylinder and in-
cluding clutch means, and means controlling said
clutch means and operative by said frame sec-
tions to effect disengagement of said driving
means when either of said conveyor frame sec-
tions is raised and to effect engagement of said
driving means only when both of said conveyor
frame sections are lowered, said clutch means in-

5 cluding cooperative rotatable members which are

drivingly engageable at a selected relative angle
of rotation for synchronizing the relative posi-
tions of said conveyor grippers with said cylin-
der grippers upon engagement of said clutch
means.

ARTHUR WILLARD RANGER.
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