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Application April 8, 1948, Serial No.19,848 

In Great Britain April 8, 1947 
9; 6lains, 

The invention relates to sheet delivery appara 
tus for printing machines. 

It concerns delivery apparatus having an end 
less chain conveyor which is provided with spaced 
sets of mechanical gripper's for successively ent's 
gaging with the printed sheets on the impres 
sion cylinder and removing then from the: cyl 
inder and conveying them to and depositing 
them on a piling table, the apparatus being. 
usually provided with joggers or vibrating plates 
follstraightening the sheets on the pile. 

Hitherto the conveyor has been mounted with 
its forward end on a cross shaft adjacent to the impression cylinder, the shaft being in a fixed 
position, and although in some instances the 
conveyor can be swung upwardly from its fear 
end about this shaft in order to allow access: to 
the bed and piling table; the forward end of the 
conveyor forms an obstruction at that end which 
prevents access to the adjacent portion of the 
impression cylinder, and in the case of a cylin 
der machine with a sheet feeding mechanism at 
the same side as the delivery corveyor it preverits, 
access to the lay board. 

It is, highly desirable that free access should 
be possible to the impression cylinder and the 
sheet lay board, as well as to the piling taisie: arid, 
in some cases to the sheet feeding apparatus. 
when “inaking ready,' that is when therlachine: 
is being set ready for printing, or during clean 
ing, and the invention provides these advan 
tages. 

According to the invention, the endless chair. 
delivery conveyor is composed of two sections: 
hinged at their adjacent ends so that eachi. 
section can be elevated about its hinged end in 
dependently of the other, thus permitting either 
or both of them to be raised aid lowered as 
required. 
Means are provided for disengaging the drivil 

ing rechanism of the conveyor preferably auto 
matically when either section is raised; so that it. 
is possible to keep the machine running except: 
the conveyor, when either' or both sections are: 
in the raised positions, the driving mechanism. 
being resengaged automatically when both set 
tions are in the lowered or working positions. 

Manually operated means ray be provided to 
engage and disengage the diving rechanism of 
tie coilveyor. 
A safety lock is preferably provided to: Eid. 

tle: forward section. Whe raised, and conter 
balance: mechanishi for holding the eas: Section: 
when raised. 

In the application of suchi a sheet delivery 
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conveyor to a single revolutioni cylinder fiat bed, 
printing machine in which the impression cylin. 
der rotates at a non-uniform. Speed a variable. 
Speed mechanism is provided for driving the con 
veyor so that the grippers on the conveyor are 
Sychronised 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. 

In', the accompanying drawings: 
Eigure. 1. is a side view somewhat diagram. 

matically illustrating a continuously rotating: 
cylinder, flatbed printing machine". With one form 
of Sheet delivery apparatus, according. to thie, in 
Weition applied, 

Figure 2 is a side view of one forms of con 
Weyor, according to the invention, 

Figure 3 being a sectional side view of the 
Same conveyor on the line 3-3, Figure 4. 

Figure:4 is a plan view of Figure 2. 
Figure 5 is a front view of one form of clutch 

nechianism for" enabling, the drive of the con 
veyor to be engaged and disengaged automatical. 
ly when either or both sections of the conveyor 
are lowered and raised, respectively: 

Figure 6 is a somewhat diagrammatic: side 
view of part of Said clutch, mechanism. 

Figure. 7 is a side view, and 
Figure. 8 is: a rear sectional view on 8-8, Fig 

lure. 7, illustrating another form of driving gear 
for the conveyor. 

Figures. 9 and 10 are, respectively, a side view 
and a Sectional end view on 3-0, Figure. 9. 
showing a chain slipper in position. 
In the form. of sheet delivery apparatus illus 

trated by Figures. 1 to 6, the conveyor is com 
posed. Of two sections indicated by 9 and fo, 
hinged at their adjacent ends on a shaft . 
The fore Section 9: has two side frames. 2 and, 
3 and the rear Section iO has two side frames. 
and 5. 
The fore Section 9 has: a shaft. f6 fitted with 

5. Spockets and the rear section. has a shaft. 
8 fitted. With. Sprockets. 9. Endless chains 20 
paSS Over the Sprockets' fi and 9; suitable means 
being provided to guide and tension the chains, 
for instance, as shown in Figures 3, 9 and 10. 
Slippers 2 pivoted on studs 22 passing through 
slots 222 in the side frames 2 and 3. engage: 
With the chains. 29 and are: adjusted in the slots 
222 by adjusting screws. 23. 
The chains, 29 are provided with sets of me. 

chanical grippers. 24 at regularly spaced inter. 
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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 3 on trip levers 32 on the gripper shafts 
25 engage as they pass around the fore and rear 
ends of the conveyor. 
The cans 29 and 30 are fixed to the side 

frames f4 and 2, respectively, adjacent to the 
Sprocket shafts 6 and 8. The shaft 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 Sc that as each 
Set of mechanical grippers arrives at the cylin 
der, the gripper's 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: 

(a) Some have a constantly and/or variable 
speed rotating cylinder printing once for each 
revolution, others (b) have a stop-cylinder i. e. 

5 
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 37, 
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 

lire 1, provided with a counterbalance weight 4 
mounted on a shaft 42, which is provided with 
tWO levers 43 connected by links 44 to the con 
Weyor Side frames 4 and 5. This facilitates rais 
ing of the rear conveyor section O from the nor 
mal position, as indicated in full lines in Figure 1, 
to that indicated in dot-and-dash lines, the 
Weight 4 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 0 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 a 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 4. 

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 
Weyor operates as it does not have to take hold 
of each sheet and pull it off the impression cylin 
der. 
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 
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one which revolves and stops after each revolu 
tion, while others (c) have cylinders which make 
two revolutions per printing operation and rise 
and fall. 
The invention has been particularly designed 

for the type (a) but is equally applicable to 
type (b). 

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 (a) 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 rutual tinne of arrival, but the 
Speed of the conveyor must vary during removal 
of the sheet from the cylinder to Suit the valry 
ing Speed of the cylinder. 
The ratio of gearing will take care of timing 

of conveyor and cylinder, but something more 
is 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 conveyor fitted with 

mechanical grippers is provided on a printing 
press in which the impression cylinder is rotat 
ing during the renoval of a sheet, the Syn 
chronization of the grippers On the convey Ol' 
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 conveyor 
or chains. 

. A difficulty arises because the abutment bars 
of the conveyor grippers must extend beyond the 
circumferences of the pitch circles of the driving 
Sprockets in order that the outer Surfaces of the 
bars may pass closely to the in pression cylinder. 
Consequently, although the surfaces of the abut 
ment bars are moving at the Same Speed 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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variation in speed of the gripper abutinent bars 
should be compensated for, as it is not only de 
sirable, but necessary, for obvious reasons, that 
the printed sheet should be transferred from the 
impression-cylinder grippers to the chain grippers 
while both sets of grippers are moving at the 
same speed. For this purpose a speed varying 
gear is introduced in the driving gear between 
the impression cylinder shaft and that of the 
sprockets driving the gripper chains. Such a 
speed varying gear also ensures that the gripper 
chains are decelerated when a printed sheet is 
deposited on the delivery pile. 
In the example above described, the conveyor. 

Shains 20 are driven so that the grippers 24 
are brought to and from the impression cylinder 
in proper sequence or synchronism with the 
cylinder grippers 38 by the following mechan 
Sl 

A bevel wheel 49 on the shaft 36 of theim 
pression cylinder 37 meshes with a bevel pinion 
50 on a shaft 5i which has a bevel pinion 52 
meshing with a bevel wheel 53, as shown in 
Figures 2 and 4. The wheel 53 is fixed on a 
stub shaft 54 mounted to rotate in a bearing 
55 on a bracket 56 fixed to the adjacent upright 
bracket 33, as shown in Figure 5. 
A bevel wheel 57, Figures 4 and 5, free to 

rotate on the shaft t! 
pinion 58 on a shaft 59 having a bevel pinion 
60 meshing with a bevel wheel Gi fixed on the 
sprocket shaft 6. - 
A collar 62 capable of sliding on the stub 

shaft 54 has an arm 63 provided with a driving 
pin 64 passing through a hole 5 in the bevel 
wheel 53 and adapted, normally, to engage with 
a lug 66 on the bevel wheel 57. The collar is 
moved by a yoke 67 to bring the driving pin 
into and out of driving engagement with the 
lug 66. The yoke 67 is on one arm of a bell 
crank lever 68 which is pivoted at 69, the other 
arm of the lever having a rounded end 8. 
which, when the conveyor sections 9 and 9 
are in their normal positions, is situated in 
depressions 7A and 72 of two cams 73 and is 
fixed to the adjacent side frames 3 and 5 of 
the conveyor sections, as shown in Figures 5 
and 6. The bell-crank lever 68 is held in the normal position by a spring 62. Consequently, 
when the impression cylinder is rotated, the 
bevel wheel 53 is rotated and the driving pin 
64 engaging with the lug 6S rotates the bevel 
wheel 57, so that the sprocket shaft is is ro 
tated to drive the conveyor chains 26. The 
driving pin 64 may be provided with an anti 
friction roller for engagement with the lug. 
Instead of the driving pin 64 or its roller, if 
provided, engaging with a lug, it may engage 
in a slot in the bevel wheel 57. 
Should either of the conveyor sections 9 and 

to be raised, its respective can 73 or 74 raises 
the rounded end 70 of the bell-crank lever 68, 
this lever, rocking about its pivot, 69, sliding the 
collar 62 to withdraw the driving pin $4 from 
the lug 66 so that the wheel 57 ceases to ro 
tate. Consequently the conveyor chains 20 re 
main inoperative so long as either conveyor 
section is in the raised position. ? 

If only one of the conveyor sections 9 and 
to has been raised, the mere lowering of that 
section to its normal position will be sufficient, 
by means of its can 73 or 74, to effect automatic 
re-engagement of the driving pin 64 with the lug 75 
66, so that the conveyor chains will again be 

f : meshes with a bevel : 

5. 

15 
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driven; but if both cons 
have been raised; it will bene Jw tir 
both of their to effect the resumption of the 

cylin --- W ----- a w 
machine described in the specifieation 
cation for patent Serial No. 653,068 file 8, 1946, now U.S. Patent No. 2542, March 

5, dated 
ided to synchronise the sheet delivery con 

veyor with the cylinder that is; not only to en's 
sure that the arrival of the grippers 24 and their 

sts, the grippers 
the moment. 
but also that 

the rate and speed of the outer or gripping sur 
faces of the bars 27 at that time are equal to that 
of the cylinder. Each gripper bar 27 extends 
beyond the pitch circles of Spröckets 7 as 
the chains carry it around the sprockets so that 
the gripping surfaces are g on arcs of 
greater radius than that of the pitch circles arid 
consequently their speed is momentarily in 
creased, falling again rather abruptly as the bars. 
are carried off the spocket. - . . . . 
In a simple form, as illustrated igures 4 

and 5; this is provided by arranging that the 
clutch driving pin 64 rotates about a centre off 
set from that about which the lug. 66 rotates, 
so that a relative sliding movement between the 
pin 64 and the lug 66 can occur during each ro 
tation. For this purpose, the stubstaft 54 of the 
bevel wheel 53' is off-set relatively to the shaft 
Joggers are provided for eng; 

edges of the sheets delivered by the conveyor 
grippers on the piling table 48, so as to straighten 
the sheets as they are piled. 
The joggers are in the form of light metal 

plates 75 and 75, Figures 1 and 4. One plate 75 
is fixed on a rod 16 of a piston sliding in a small 
pneumatic cylinder 7, . . ; 
The cylinder 77 is pivotally connected at 78 to 

a lever 79'. The other plate 75 is merely pivotally 
mounted on levers 9 and 79. elevers 9 are: 
pivoted at 80 and 80 to the adjacent side frames 
f4 or t5, each pivot 80, 80 having a thumb nut. 
8 to fix the lever in its adjusted position. 
The cylinder 77, has a pipe 85 connecting it 

to any convenient suction or compressed air de 
vice on the machine, which will cause the piston 

5. 5 

60 

to reciprocate. 
Most modern printing machines employ such 

suction or air compressing devices for operat 
ing parts of the machine, so that no illustration is 
niecessary. - - , 

A jogger for the rear edges of the sheets may 
he provided in the form of a light steel plate 82 
fixed on the rod of a piston sliding in a pneumatic 
cylinder 83 supported on an adju. cross stay 83, slidably riotinted on theside frames is and 5. 
The cylinder 83 has a pipe 85 similarly to the 

cylinder 77. 
The pneumatically operated joggers avoid in 

jury to the hands of the machine operator should they be caught inadvertently between the plates 
75, 75" or 62 and the pile of sheets on the piling 
table. 

ternative form of variables 
conveyor from the sh: 

inder is shown in Figures 7 and 8. 
The shaft 36 of the impression cylinder 3i is 
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provided with a gear, wheel 86 which meshes With 
the usual reciprocating rack 86. 

It also has a gear wheel 87 (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 87, which is mounted eccentrically on the 
shaft. The gear, wheel 87 drives a gear Wheel 
88 through two intermediate gear wheels 90 and. 
9. 
The gear wheel 88 is fixed on a short shaft 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 92 of the shaft 92, carries the gear wheels, 
90 and 9. A connecting rod 96 is pivotally at 
tached at one end 97 to the lower end of the 
Swinging frame 95, 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 8. The 
swinging of the connecting rod 96 by the eccen 
tric pin 98 causes the pinion 90 to oscillate or 
roll to and fro on the wheel 8 as indicated by 
the arrows 4 and 5, Figure 7, which results 
in a slight retardation and acceleration in the 
speed of the chain driving SprocketS to con 
pensate for the slight momentary increase of 
speed of the outer surfaces of the chain gripper 
abutment bars when passing 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 
6 of the fore section 9 of the conveyor. This 

clutch comprises a disc 99 fixed on the shaft. 92 
and having holes 2 for the reception of driving 
pins 00 on a disc 0, which is Splined to the 
sprocket shaft 6, but is free to slide thereon. 
The disc to has a collar f02. A pin 3 on a 
ever 04 engages with the collar 02. The lever 
4 is pivoted at 05 and is pivotally connected 

by a pin 06 to an operating rod 07 provided 
With a handle 08. The rod OT can be rotated 
in the pin 06. It has a catch 99 fixed on it. 
When the rod 07 is rotated the catch 09 is also 
rotated into and out of engagement with a stop 

fixed on the frame 2. When the handle i8 
is pushed inwards against the action of a return 
spring , the lever 04 is rocked by the rod of 
to slide the disc 0 and its driving pins 00 away 
from the disc 99, so that the driving clutch is 
disengaged. 
By a partial rotation of the handle, the catch 

99 is engaged with the stop flo So that the 
clutch is retained in its disengaged condition. 
When the clutch is to be re-engaged, the 

handie fo8 is rotated in the opposite direction to 
release the catch 09 from the stop C, Where 
upon the spring if f slides the rod 0 outwardly, 
so that the lever 04 slides the disc 0 towards 
the disc 99. Immediately the holes 2 in the 
disc 99 are in registration with the pins 00, the 
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8 
spring completes the sliding movement of the 
disc of 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 includi 
ing a variable Speed gear for Synchronizing the 
Speed of the conveyor With that of the in pres 
Sion cylinder, Said driving means also including 
a clutch, and means for controlling Said clutch 
to effect 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 for Ward 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 in 
preSSion cylinder, a train of intermediate gear 
Wheels between Said eccentric gear Wheel and the 
Said gear Wheel on the short shaft, a SWinging 
fraine for carrying said intermediate gear wheels, 
Said flanine being pivotally mounted to Swing 
about the axis of Said short shaft, a driving pin 
mounted eccentrically on the Shaft of the in 
pression cylinder, but co-axially with the gear 
Wheel thereon and a link pivotally connected 
at one end With Said driving pin and at the 
Other end With Said frane. 

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 OWered 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 con 
prising tWO frame Sections pivoted to SWing up 
and down on a connon hinge axis and chains 
trained around Spi'Ockets 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 neans when either of said con 
Weyor fraine Sections are raised and engaging said 
driving means when both 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 apparatus for printing ma 
chines of 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 
down on a conmon 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 
concentric 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 thereof 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 clutch 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 positions of said 
conveyor grippers with said cylindie: gippers up 
On engagement of Said clutch means. 

8. A flat-bed 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, 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 
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 both of said conveyor 
frame sections are lowered. 

9. 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 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 
Weyor 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 
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 
e2S, 

ARTHUR WILLARD RANGER. 
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