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To all whom it may concern; - 
Beit known that I, GEORGE O. GILL, a citi 

zen of the United States, residing in the city , 
ofBrooklyn, county of Kings,and State ofNew 
York, have invented certain new and useful 
Improvements in Printing-Machines, fully de 
scribed and represented in the following speck. 
?cation and the accompanying drawings, form~ 
ing a part of the same. . > 

This invention relates to that class of print 
ing-machines which are provided with recip 
rocating type-beds, said invention being par. 
ticularly directed to means for aiding the 
mechanism that drives the type-bed, to grad 
ually arrest the motion of said type-bed at the 
termination of its travel in one direction, and 
to start it in an opposite direction. These bed 
arresting mechanisms are commonly located 
at or near each end of the stroke of the recip 
rocating bed, and in an improved form con- ' 
sist of cylinders, the pistons of which'are at 
tached to or otherwise moved by the said bed, 
or vice versa, the said cylinders and pistons 
constituting an air-spring. 
The improvement now effected consists, 

mainly, in furnishing each cylinder of such 
air - springs with a.relief cook or ori?ce at a 
point beyond that reached by the piston in its 
inward movement, and by which movement 
the air is compressed in, said cylinder, said 
cocks or ori?ces being provided with means 
for opening and closing them that are con~ 
nected with the belt-shifteror similar device 
moved thereby. Thus, when the machine is 
stopped by the operation of the belt-shifter, 
the said cocks or ori?ces may be opened to 
form a free communication from the cylinders 
to the external air, and thus permit an easy 
and ready'movement of the bed by hand when 
required in making up or examining the form, 
and closing said cocks or ori?ces when the 
belt-shifter is moved to set the machine in 
operation, whereby the air in the cylinders is 
con?ned therein, so that it may be compressed 
by the pistons, and thus act as a spring. A 

_ particular construction of mechanism is also 
embraced in the said invention. 
lembodlment of these improvements is illus 

A practical 

trated in the accompanying drawings, in 
50 which“ . . 

Figure 1 represents a side elevation, and 
Fig. 2 an end elevation,of a printing-machine 
containing them. Fig. 3 represents a plan 
View of such machine, with a portion of the 
upper works removed to more clearly expose 
the lower mechanismsand illustrate the appli 
cation of these improvements. Fig. 4 repre 
sents the type-bed and the air-spring at one 
end of the machine, and Fig. 5 illustrates the 
details of construction of a peculiar valve. 
Fig. 6 represents a- modi?cation. 
The principal feature of a printing-machine 

of the class to which this invention is applicable 
is an impression-cylinder, A, that is mounted 
to turn in suitable bearings, and to cooperate 
with a reciprocating typeebed, 13, upon which 
is secured the form C. 
There are various well—known arrangements 

of mechanisms for causing the impression-cyl 
inder A and type- bed B to travel in unison 
during the printing operation, and to admit 
of the return movement of said bed. In this 
class of presses the motions of their parts are 
all derived fromv a main driving - shaft, as E. 
In most approved constructions the recipro 
cating bed B is driven back and forth by the 
shaft E by means of avibrating shaft, G, that 
carries a pinion, F, which travels on the up 
per and under sides of a toothed rack, R, pro- ‘ 
vided with end shoes or reversing-guides S, 
as is common; but this motion 1s sometlmes 
given by other means. _ 
One manner of connecting the drivingshaft 
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E with the impression-cylinder A is‘ by a 85 
toothed wheel on the shaft driving an inter 
mediate wheel which meshes with a toothed 
wheel On the shaft D of the cylinder A, all .of_ 
which will be well understood by those con! 
versant with this art, and no further or more 
particular description of the class of printing 
presses having reciprocating beds tov which 
these improvements are applicable is neces 
saryforathorough understanding of the same. 

90 

In the structure herein shown an air-cylin- T 
95 der is employed at each end of the machine. 

These cylinders are marked, respectively, 20 
30, and are secured to the frame of the ma 
chine in any suitable manner, as is seen par 
ticularly in Figs. 3 and 4.. One of these cyl 
inders that is marked 30 (see Fig. 4) willnow I oc 
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be particularly described, together with its 
It is cylindrical or of other 

proper shape, closed at its outer end and hav 
ing an open mouth at its inner end, which 
mouth is preferably beveled, so as to permit 
the ready entrance of the piston. The piston 
3, which enters in this cylinder 30, is provided 
with a cup-packing or any other suitable pack 
,ing, and is supported upon a piston-rod, 6, 
that is sustained by a boss, 7, depending from 
the under side of the bed B. This piston-rod 

' is secured thereto, and has a screw-thread cut 
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upon it, so that the piston 3, which is adapted 
to rotate upon it, may be adjusted longitudi 
nally to determine its extent of entrance into‘ 
the said cylinder, a jam-nut, 8, securing its 
adjustment. This piston-rod 6 extends in op 
posite directions from the boss 7, and is fur 
nished at the opposite end with a piston, 5, 
and a jam-nut, 9, whereby said piston may, 
like the piston 3, be adjusted in its position 
thereon. This piston-rod 6 passes through a 
hole in the boss 7, so that it may be adjusted 
therein as may be required, nuts 2 and 4 se 
curing it in place. As the type-bed is recip 
rocated to and fro it carries with it the pistons 
3 5, and causes the same, as they enter the cyl 
inders 20 30, to compress the air therein, and 
thus cause it to act as a spring to gradually 
check up, and ?nally, in concert with the driv 
ing mechanism, arrest the movement of the 
bed in one direction, and to aid in starting and 
impelling the bed in the opposite direction; 
and the piston 3, when in the position shown 
in Fig. 4, which is that of the bed when in its 
position of farthest travel in one direction, by 
the action of its driving mechanism, then com 
presses the air in the cylinder 30 to the great 
est degree, which should be just sufficient to 
counteract the momentum of the bed. Now, 
it is a necessity that some provision should be 
made to relieve the air-pressure in such cylin 
der when the machine is at rest, to enable the 
operator to run the bed outward andinward 
vby hand when such movement is desirable, as 
in making ready forms or otherwise examining 
the same. Asimple cock communicating with 
the chamber 10,in which the compressed airis 
held,would be sufficient for this purpose; but 
it would obviously require the attendant to 
open the same by hand and to close it before 
again setting the machine into operation. To 
avoid the loss of time and inconvenience at 
tending this hand operation, and to prevent 
its being omitted, and thereby breaking or 
otherwise injuring the machine, the cylinders 
20 30 are each provided with a relief-ori?ce 
at a point beyond that to which the piston en 
ters them, which ori?ces are provided with 
cocks 11, (see Fig. 3,) the valve-stems of which 
are provided with a valve-rod, 12, that is 
journaled to turn in a bracket, 13, and pro 
vided with a rock-arm, 14, to which is piv 
oted a rod, 15, the outer end of which is also 
vpivoted to the lever 16 of the belt-shifter 17 , 
"which belt-shifter, as shown, is also provided 

with a rod, 21, connecting it with an auxiliary’ 
lever, 22, whereby the beltshifter 17 may be 
operated from either side of the machine. 
From this description itwill be obvious that 
when the belt-shifter 17 is operated to throw 
the driving-belt from the fast pulley 23 to the 
loose pulley 24, and thus suspend the opera 
tion of the driving mechanism, the rod 15 will, 
through the rock~arm 14 and the valve-rod 12, 
open the cocks 11, so as to make a free pas 
sage from behind the piston then entered into 
the cylinder to the external air, and thus re 
lieve the air-pressure, and this will permit 
the easy movement of the piston in said cyl 
inder, and thereby enable the operator to run 
the bed in and out without exerting any un 
due power. , ‘ 

When it'is desired to start the machine, the 
air-spring is brought into action again by the 
operation of throwing the driving-belt onto 
the fast pulley-through the reversed action of 
the rods 15 and 12, which closes the cocks 11, 
and thereby closes the air-passage, so that the 
entrance of the piston therein will cause the 
pressure of air to act as a spring, as before 
described. , , > 

It will be apparent that the relief-ori?ces in 
the cylinders may be extended by pipes, as 18, 
that communicate with a double cock of a 
construction such as is shown in Fig. 5, where 
the passages are marked 11 11 to show their 
correspondence in function to the passages of 
the cooks 11. The plug of this cock is pro 
vided with two side openings adapted, when 
the plug is in a certain position, to communi 
cate simultaneously with/the passages 11, which 
openings lead to a common central chamber, 
‘19, in said cock, said chamber being open at 
the top to the external air. The plug of this 
cock is provided with a rock-arm marked 14, 
to show its correspondence with the rock-arm 
14 shown in the other ?gures, and which, like 
said rock-arm, is provided with an operating 
rod, 15, suit-ably connected with the belt 
shifter 17, so as to ‘be rocked when it is moved 
as follows: When the shifter is moved to carry 
the driving-belt onto the loose pulley, the 
arm 14 will beso rocked as to bring it into the 
position shown in Fig. 5, and thus establish 
communication from the cylinders 20 30 with 
the external air, whereby the air-pressure is 
relieved, as is readily apparent. When the 
driving-belt is moved onto the fast pulley,the 
rock-arm 14 will'be simultaneously moved to 
close the passages 11, and thereby con?ne the 
air within the cylinders, so that it may be com 
pressed therein in like manner as has beenex 
plained. It will thus appear that the opera 
tion of stopping the driving mechanisms of 
the press simultaneously performs the opera 
tion of relieving the air-pressure in the cylin 
ders, and that the operation of setting in mo-_ 
tion the driving mechanisms of the press. si~ 
multaneously closes the cock, so that the air 
may be compressed in the cylinders to form 
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checking up its momentum in one direction, 
stopping the same, and aiding to start it in 
its movement in the opposite direction, thus 
avoiding any manipulation by the operator 
other than that required to stop the machine, 
so that whenever the machineis at rest, which' 
is the time when the manipulation of the type 
bed must be performed, said type-bed is al 
ways relieved from the action of the air 
spring, and is in a condition to be run in and 
out without any undue labor. 

Itis obvious that the cylinders may be at 
tached to the bed and the pistons to the frame 
work, as in Fig. '6. In this arrangement the 
piston-rod is made hollow a certain distance, 
and a short pipe, 31, is inserted into its bore, 
near the end frame, beyond a point to which 
the piston is ever adjusted. The relief-cock 
11 is connected to this pipe, and its plugis op 
erated by the valve-rod 12 through the rock 
arm 14, as already described. The piston 
stem might be made hollow its whole length 
and the cook 11 be connected with its outer 
end; but in that situation it would be more 
exposed to accidents; or the short pipe 31 
may be bent at a right angle, one arm of 
which, with the cook 11 at its lower end, 

would be secured to the end frame, and the 
other arm would run horizontally through the 
piston some distance through a suitable slip 
joint, the piston in such case being adjusted 
on its stem without being revolved by means 
of a nut at either side of it, as shown in Fig.6. 
What is claimed is—— 
1. The combination, with the reciprocating 

bed, pistons 3 5, and cylinders 30 20, of air 
passages communicating with said cylinders at 
a point beyond that to which the piston en 
ters,vwhich passages are governed by a cook 
or cocks that are controlled by the belt-shift 
ing mechanism of the machine, substantially 
as described. ‘ 

2. The combination, with the bed B, pis 
tons 3 5, cylinders 30 20, cocks 11 11, rod 12, 
and rock-arm 14, of means connecting said 
rock-arm with the lever of the belt-shifter, all 
substantially as described. ‘ 
In testimony whereof I have hereunto set 

‘my hand in the presence of two subscribing 
witnesses. 

GEORGE O. GILL. 
Witnesses: 

OnAs. W. CARPENTER, 
ERNEsT VooRHIs. 
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