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UNITED STATES PATENT OFFICE. 
CHARLES P. COTTRELL, OF WESTERLY, RHODE ISLAND, ASSIGNOR TO 

C. B. COTTRELL & SONS COMPANY, OF STONINGTON, CONNECTICUT, 
AND NEW YORK, N. Y., A CORPORATION OF NEWJERSEY. 

SHEET-DELIVERY MECHANISM FOR PRINTING-MACHINES. 

SPECIFICATION forming part of Letters Patent No. 690,638, diated January 7, 1902. 
Application filed August 24, 1901, Serial No. 73,151. (No model.) 

To all whom it may concern: 
Beit known that I, CHARLES P. COTTRELL, 

a citizen of the United States, and a resident 
of Westerly, in the county of Washington 
and State of Rhode Island, have invented a 
new and useful Improvement in Sheet-Deliv 
ery Mechanism for Printing-Machines, of 
which the following is a specification. 
The object of this invention is to provide 

in a convenient manner in a printing-ma 
chine for the delivery of the printed sheets 
with either side upward as may be desired; 
and to this end the invention consists in cer 
tain novel combinations of parts hereinafter 
described and claimed, including an oscillat 
ing fly-frame for the delivery of the sheets 
with their freshly-printed sides downward 
and endless chains and attached grippers for 
their delivery with their freshly-printed sides 
upward. 
Figure 1 is a side view of parts of a two 

revolution cylinder printing-machinehaving 
applied to it for interchangeable use an oscil 
lating fly delivery-frame and endless gripper 
carrying delivery-chains according to my in 
vention. Fig. 2 is a longitudinal vertical sec 
tional view showing the cylinder and both 
delivery devices. Figs. 2, 2, and 2 are de 
tail views of the fly-frame. Fig. 3 is a view 
taken on the opposite side to Fig. 1 of parts 
of the machine. Fig. 4 is a transverse verti 
cal section taken in the line 4 4 of Fig. 3. 
Fig. 5 is a transverse vertical section taken 
approximately in the line 55 of Fig. 1; Fig. 
6, a transverse vertical section taken approxi 
mately in the line 6 6 of Fig. 1. Fig. 7 is a 
side view of part of the endless-chain deliv 
ery devices and parts of the carrying-tapes 
between the endless chains and the impres 
sion-cylinder. Figs. 8, 9, 10, and 11 are detail. 
views which will be hereinafter explained. 
A is the impression - cylinder, which is 

mounted in the usual or in any suitable man 
ner in bearings on the main framing B of the 
machine. - 

R is the receiving-board for the delivered 
printed sheets supported in stands EE" on 
the framing Bat a level below the upper part 
of the cylinder A and at a distance in front 

The cylinder A is fitted with the usual grip 
pers (not shown) which take the sheets to be 
printed from the feed-table C and from which 
the printed sheets are stripped by the usual 
strippers a, said strippers guiding the sheets 
between the tape-rollers bc, the shafts b'c' 
of which run in bearings in brackets D, 
mounted on the journal-boxes g of the cyl 
inder-shaft g. . 
d represents carrying-tapes arranged be 

tween the cylinder and the receiving-table 
and running on the rollers b and on rollers e 
on a shafte', which is supported in the stands 
E. The tape-rollers b and tapes d derive 
motion from a gear if on the cylinder-shaftg 
through a gear h on the roller-shaft b' and 
an intermediate gear i, which turns freely on 
a fixed studj, carried by one of the brackets 
D and which gears with fandh. The brack 
ets D, studi, and shaft b' being carried by 
the boxes g of the cylinder-shaft, the gear 
always remains in gear with the gears fandh. 
The upper runs of the tapes d travel in a 
forward direction away from the cylinder. 
The gear h, which runs constantly, is loose 
on the shaft b', but is capable of engagement 
therewith by means of a friction clutch-disk 
le, Figs. 2 and 4, which is fast on the shaft. 
The engagement of said shaft b' with and 
its disengagement from said gear h is ef 
fected by a slight longitudinal movement of 
said shaft in opposite directions to bring the 
friction-disk k into or out of contact with 
the gear h. This movement is provided for 
by means of a grooved cam F (see Figs. 3 
and 4) on the cam-shaft G, which also car 
ries the cam Hfor operating the fly-frame, as 
will be hereinafter described, the said shaft G. 
making one revolution for each impression. 
This cam F operates through a short rock 
shaft l, a rod n, and an elbow-lever n, which 
is forked at its upperend to embrace a grooved 
collar b° on the shaft b', said rock-shaft work 
ing in fixed bearings lion the main framing 
Band having one arm, l, which engages with 
the groove of the cam F, and another arm, l, 
which is connected by the rod in with the lower 
arm of the elbow-lever n, said lever working 
on a fixed fulcrum n' on the framing B. The 
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arms l l of the rock-shaft land of the two fly-finger rod 20 secured therein. The rock 
arms of the elbow-lever n should be so pro 
portioned that the longitudinal movement of 
the shaft b' should not be sufficient to dis 
place the rollers b b from the rollers c c. It 
is obvious that the said longitudinal move 
ment requires to be extremely slight. The 
engagement of the shaft b' with the gear h is 
also provided for by a spring 30, (see Fig. 4.) 
which is applied between the collar band the 
adjacent bearing of said shaft and which acts 
to press the friction-disk k in contact with 
the gear h. 

I is the rock-shaft of the fly delivery-frame, 
and o the fly-fingers attached thereto. This 
fly delivery-frame, except as to the position 
of the rock-shaft and the provision for de 
taching all the fingers together therefrom, 
which will be hereinafter described, resem 
bles fly-frames commonly used in printing 
machines for delivering the printed sheets. 
The bearings for said rock-shaft in the stands 
E are situated at a distance forward of the cyl 
inder Abeyond the forward tape-carrying roll 
erse, which rollers are at a distance from the 
cylindergreater than the length of the printed 
sheets. The fly-fingers O are so spaced that 
they may intervene between the carrying 
tapes d and their rollerse. The rock-shaft I 
and the rest-bar o', provided in the brackets 
D for the ends of the fly-fingers, are at such ele 
vations that when the frame is thrown back 
ward, as shown in Figs. 1 and 2, with the fingers 
resting on said bar o', the fingers will be below 
the upper runs of the tapes d. The means for 
producing the oscillating movement of the fly 
frame may be and are represented as substan 
tially like those commonly used in printing 
machines, as I will now briefly describe. The 
rock-shaft I is furnished at one end with a 
toothed sector J, which gears with a toothed 
rack-bar p, which derives a longitudinal re 
ciprocating motion from the can H, before 
mentioned, the said rack-bar being connected 
with one arm of an elbow-lever K, which 
works on a fulcrum (t, fixed on the framing, 
and the other arm of which is connected by a 
rod g with a lever L, which works on a fixed 
fulcrum Q on the framing, the said lever L 
being provided with a roller q, which is kept 
in contact with the cam H by a spring q', ap 
plied between the lever L and a suitable fixed 
bearing. (Not shown.) The toothed rack on 
the bar p is kept in gear with the toothed 
sector J by a bearing-roller p' applied behind 
said bar on a stud p, affixed to the framing. 

For the purpose of removing all the fly 
fingers O together from the rock-shaft I the 
said fingers are all attached by clamps of any 
suitable kind to a transverse rod 20, which is 
parallel with the rock-shaft and detachably 
secured therein in any suitable manner-for 
example, that illustrated by Figs. 2, 2, and 
29, Fig. 2 being a plan view of the rock-shaft 
I, Fig. 2' a plan of the fly-finger rod 20, with 
some of its attached fingers O, and Fig. 2 a. 
transverse section of the rock-shaft with the 

shaft is cranked at two points in its length, 
as shown at 21 in Fig. 2", at a sufficient dis 
tance apart to receive the ends of the finger 
rod 20 in angular recesses 22, formed in the 
so-cranked parts. The ends of the finger-rod 
are squared or flattened to enter these re 
cesses and are secured therein, as shown in 
Fig. 2, by clamping-pieces 23, which, over 
lapping the rod, are fastened to the rock-shaft 
by screws 24. It will be understood that by 
unscrewing the screws 24 and removing or 
turning aside the clamping-pieces 23 the fin 
ger-rod 20 may be removed with all the fly 
fingers. 
M is one of the two gripper-chains which 

carry the grippers St and are so arranged 
above the receiving-table R that they may 
take the sheets from the endless tapes d 
and deposit them on the said table with the 
last-printed side upward. These chains be 
ing both alike and such gripper-carrying 
chains being common in sheet-delivery ap 
paratus, I have thought it sufficient to rep 
resent one of them. The said chains are car 
ried above the level of the tapes d on the 
sprocket-wheels N, which turn on fixed studs 
'', carried by the stands E, and on sprocket 
wheels N', which turn on fixed studs v', car 
ried by the stands E", and between the said 
sprocket - wheels N and those N' the said 
chains are supported in straight guides P, 
carried by the stands E. E. Said stands, 
chains, and guides are at a distance apart lat 
erally greater than the width of the fly-frame, 
that the fingers O of the latter may pass be 
tween them. The sprocket - wheels N, on 
which the rearward portions of said chains 
run, are a short distance in rear of the tape 
carrying shaft e' and rollers e. For giving 
motion to said chains the sprocket-wheels N 
have attached to them spur-gears Q, which 
gear with two spur-gears Son a shaft S', which 
turns in bearings in the stands E and which 
has on one end a bevel-gear S', gearing with a 
bevel-gear at on an upright shaft it, which 
works in bearings at on the outside of the 
framing B and stand E. This shaft at has on 
its lower end a bevel-gear it, which gears with 
a bevel-gear u', which is carried by a spur 
gear u', turning on a fixed stud at in a stand 
at on the lower part of the framing B. The 
spur-gear at gears with a spur-gear T, which 
is carried by a spur-gear T", turning on a fixed 
stud T', affixed to the framing B. The gear 
T gears with and is driven by a gear U, Figs. 
1 and 6, on the cam-shaft G, and so imparts 
motion through the gears T if u it, shaft at, 
and gears at'S to the sprocket-wheel driving 
shaft S'. 
The grippers St, hereinbefore mentioned as 

carried by the endless chains, consist of any 
suitable number of members S and corre 
sponding members t, which operate between 
the carrying-tapes d. The gripper members 
S consist of jaws rigidly attached to a bars', 
which is rigidly attached to the two carrying 
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on a spindle t, which is pivoted into the car 
rying-chains and which is furnished near one 
end with a tappett (see Fig. 7 and the detail 
plan, Fig. 8, and back view, Fig. 11) for op 
eration against stationary cams v 'u', which 
are affixed to the sprocket-wheel studs v v' 
for the purpose of opening the grippers at the 

printed sheets 
from the tapes d and to release them for de 
posit on the table. The gripper members t 
are normally closed by coiled springst (see 
Figs. 8 and 11) on the spindle t', one end of 
said spring being fastened to the spindle and 
the other end to one of the chains. The grip 
per-jaws S are forked, as shown at 13 in Fig. 
11, to project beyond their gripping-faces 12, 
the jaws t, the edges of the projecting por 
tions 13 constituting stops to the printed 
sheets as they are carried forward by the 
tapes d and presented to the grippers. Sheet 
stops at are also provided on the fingers O of 
the fly-frame, as shown in the detail views, 
Figs. 9 and 10, which are respectively a side 
view and a front view, the said stops being 
slid over the said fingers and secured thereon 
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as shown in Figs. 7 and 11, over the sides of 

by binding-screws y, providing for their ad 
justment lengthwise on the fingers. 
To explain further the operations of the two 

deliveries, I will first suppose that the fly-de 
livery is to be used for delivering the sheets 
with the last-printed side downward. In this 
case the finger-bar 20, with its attached fly 
fingers, remains, of course, affixed to the rock 
shaft I; but either the gripper-bart, with its 
grippers t, should be removed from the chains 
M or the gears TT removed from the stud 
T. If the gripper-bar and grippers only be 
removed, the chains will run inoperatively; 
but if the said gears only be removed the 
chains should be moved to bring the gripper 
bar and grippers to the position shown in 
Fig. 2, in which position the grippers will re 
main stationary, the chain-driying mechan 
ism being inoperative. For this operation of 
the fly-delivery the shaft b', which drives the 
tapes, is disconnected from the cam F, which 
may be done by taking out the pin which con 
nects the rod m with the rock-shaft arm l, 
leaving the said shaft b' under the control of 
the spring 30, which keeps the gear h con 
stantly coupled with the shaft b' by the fric 
tion-disk k and the tapes constantly running. 
The printing-machine being then set in oper 
ation, each printed sheet taken on by the car 
rying-tapes d, which are then in motion, will 
be carried forward printed side upward over 
the fly-fingers, while the latter are thrown 
back to the position shown in Figs. 1 and 2 
until the front edge strikes the stopsac. The 
cam H. then by its movement permits the fly 
frame to be thrown forward by the action of 
the spring g on the lever L to turn over the 
sheet and deposit it on the table R. After 
this deposit of the sheet the fly - frame is 

3. 

swung back by the action of the cam H to its 
position of rest on the bar o'ready for the re 
ception of another sheet to be delivered on 
the table R in the same manner. 
To change from the use of the fly-delivery 

to the use of the endless-chain delivery for 
the delivery of the sheets with their printed 
side upward, the finger-rod 20, with the at 
tached fly-fingers, is removed from the fly 
rock-shaft I, and the connection between the 
cam F and the shaft b' is restored. If the 
grippers had been removed from their carry 
ing-chains M, they should now be replaced 
and the chains be so adjusted relatively to 
the impression-cylinder and the mechanism 
for operating the tapes d that the grippers 
arrive in such position below the sprocket 
wheels N (see Fig. 7) where they are opened 
by the cam v just as the sheet carried by the 
tapes has its front edge brought to the stops 
13 on the gripper members S. This adjust 
ment of the chains may be effected by turn 
ing the shaft S'by a hand-crank or equiva 
lent device, the gears TT being at the time. 
removed from the stud T. The latter gears 
having been replaced in gear with U and u, 
respectively, and the machinehaving been set 
in motion, each sheet taken from the cylinder 
on the tapes d with its last-printed side upward 
is carried forward by the latter till its front 
edge comes in contact with the stops 13 of 
the grippers, which are then held open by 
the cam up, and at this moment by the action 
of the cam F the tape roller-shaft is disen 
gaged from its driving-gear h and the move 
ment of the tapes is arrested. The gripper 
tappett then immediately escaping from the 
cam w, the grippers close on the sheet, which 
is then carried forward over the table R until 
the grippers arrive at the cam up', on striking 
which they open and liberate the sheet, which 
then drops to the table with the last-printed 
side upward. During the above-described 
operation of the endless-chain delivery the 
fly rock-shaft I and its actuating mechanism 
continue in operation without interfering 
with the endless-chain delivery. 
On reference to Fig. 1 it will be seen that 

the chain-driving gears U and T are shown 
eccentric to their shafts. This eccentricity 
may not be necessary; but I consider it pref 
erable in order that the chains may have a 
slower motion at the time of opening the 
grippers to drop the sheets upon the receiv 
ing-table. It may also be seen on reference 
to Figs. 1 and 2 that the tapes and the grip 
per-chains are represented with a downward 
inclinationina forward direction. Iconsider 
this inclination desirable to facilitate the car 
rying forward of the sheets. . 
What I claim as my invention is 
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1. In a printing-machine, the combination 
of a rotary impression-cylinder, a fly delivery 
frame, a chain delivery-carrier consisting of 
chains and attached grippers, and tapes com 
mon to said fly-frame and to said carrier for 
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receiving the printed sheets from the cylinder 
and presenting them either to said fly-frame 
or said carrier, substantially as herein de 
scribed. 

2. In a printing-machine fitted with an end 
less-chain delivery device and a fly-delivery, 
the combination with the fly rock-shaft of a 
rod and attached fly-fingers detachably con 
nected with said rock-shaft, substantially as 
herein described. 

3. In a printing-machine, the combination 
of a rotary impression-cylinder, endless de 
livery-tapes arranged in front of said cylin 
der for carrying the sheets forward therefrom, 
a receiving-table in front of said tapes, an 
endless-chain delivery-carrier also in front of 
said tapes for receiving the sheets therefrom 
and depositing them on said table, an oscil 
lating fly-frame the rock-shaft of which is 
forward of the tapes and the fingers of which 
are capable of swinging forward between the 
tapes and backward between the chains of 
said carrier, and means for rendering said 
carrier inoperative during the operation of 
the printing-machine with the fly-delivery, 
substantially as herein described. - 

4. In a printing-machine, the combination 
of a rotary impression-cylinder, a sheet-de 
livery device consisting of endless chains and 
attached grippers and on which are sheet 
stops, an endless - tape carrier for carrying 
printed sheets from the cylinder to said de 
livery device, means for driving said endless 
tape carrier, and means for disengaging said 
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rival of the sheets at the stops on the delivery 
device, substantially as herein described. 

5. In a printing-machine, the combination 
of a rotary impression-cylinder, a sheet-de 
livery device consisting of endless chains and 
attached grippers, an endless-tape carrier for 
carrying printed sheets from the cylinder to 
said carrier, and means for driving said de 
livery device at a varying speed which is re 
duced at the time of the presentation of the 
sheets by the tape - carrier to said delivery 
device, substantially as herein described. 

6. In a printing-machine, the combination 
of a rotary impression-cylinder, a sheet-de 
livery device consisting of endless chains and 
attached grippers, an endless-tape carrier for 
carrying printed sheets from the cylinder to 
said carrier and stops on said grippers for 
arresting the sheets presented thereto by 

45 

the endless-tape carrier, substantially as set 55 
forth, 

7. In a sheet-delivery mechanism for print 
ing-machines, the combination of endless 
gripper-carrying chains and grippers consist 
ing each of two jaws one of which is forked 6o 
to overlap the sides of the other and form a 
sheet-stop, substantially as herein described. 

In testimony that I claim the foregoing as 
my invention I have signed my name, in pres 
ence of two witnesses, this 29th day of July, 65 
A. D. 1901. - 

CHARLES P. COTTRELI, 
Witnesses: 

A. R. STILLMAN, 
B. F. LAKE. 

  


