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PATENT OFFICE.
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 PRESSURE.CONTROLLING DEVICE FOR THE AIR-SPRINGS OF PRINTING-PRESSES

No. 810,624.

Specification of Letters Patent.

Patented Fan. 28, 1906.

- Application filed April 4,1905, Serial No. 253,787,

To all whom it may COnCeri:

Be it known that I, CrarLEs 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 Pressure-
Controlling Devices for the Air-Springs of
Printing-Presses, of which the following is a
specification. | . |

The object of this invention is to so con-
trol the action of the air springs or cushions
of a reciprocating-bed printing-press that the
requisite compression and resistance of the
air in the said springs or cushions for coun-
teracting or reducing the momentum of the

“bed during a portion of the travel of the lat-
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ter and up to a certain predetermined point

in such travel in either direction are obtained
and maintained, but that beyond said point
there shall be no seriously-increased compres-
sion of the air and consequent unnecessarily-
increased resistance to the bed’s travel, or, as
may be determined upon, there shall be be-
yond that point a oradually-diminished Te-

sistance, yet, if desirable, there may be left

_in the spring at the still point or termination
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of the movement of the bed in either direc-
tion sufficient compression of the air to as-
sist in starting the bed on its return; and the
invention consists in means: hereinafter de-
scribed and claimed, consisting principally 1n
the combination with the air-spring cylinder
and piston of a head fitted to and movable
within said eylinder lengthwise thereof and
means for controlling such movement of said
head relatively to the movement of said pis-
ton.

The invention is illustrated in the accom-
panying drawings, in which—

Figure 1 represents a longitudinal vertical

sectional view showing parts of a printing-

press necessary for the explanation of the 1m-

provement as applied to one end thereof; Kig.
2, a plan view of the cam and its attachment
for operating the movable cylinder-head; Fig.
3, an end view corresponding with Fig. 1.

10 designates the bed-plate; 11, the fram-
ing; 12, the reciprocating bed; 13, the ways
on. which the bed runs. The bed 1s repre-
sented as driven by the mangle-shatt 14 15,
gear 16, and rack 17, commonly used for driv-

ing the reciprocating beds of printing-presses,
said rack having, as usual,

at each end a stud

18 and a semicircular shoe 19, in the latter ol
which run the rollers 20 on the crank-pins 21
of the mangle-gear 16 for directing said gear
from the upper to the lower side of the rack,
and vice versa. |

- 22 designates the cylinder of the air-spring,
represented as fixedly secured to the framing
and open at both ends to the atmosphere.

93 23 are the air-spring pistons, one for the
cylinder 22 shown and the other for the cor-
responding cylinder (not shown) at the other
end of the press. These pistons are or may
be like those commonly employed. They
are attached fixedly to the bed by a rigid
hanger 23%.

925 is the movable cylinder-head, which
constitutes the principal feature of my inven-
tion. This head is fitted to the cylinder like
a piston with air-tight packing of any suit-
able kind, and it has connected with it a rod
26, which projects through the open outer end
of the cylinder and passes through a guide 27 n
the framing. The outer end of this rod 1s
forked, as shown in Fig. 2, to embrace an up-
right rotary cam-shaft 28, which runs in bear-
ings in brackets 29, formed on or affixed to
the framing. The said rod is represented as
furnished with a roller 30, against which runs
o cam 313233 34 on said shaft 28, the said cam
serving to move the cylinder-head 25 inward
within the cylinder. The said head 1s repre-
sented as provided with a vacuum-valve 35,
which opens to admit air between the cylin-
der - head 25 and piston while the head 1s
moving outward within the cylinder or the
piston 23 is moving away from the head.

The cam-shaft 28 is driven through one of
two horizontal shafts 36, one for each end of
the press, by bevel-gears 37 33, one on sald
shaft 36 and the other on the cam-shait. The
shafts 36, which are supported in bearings 39

in the end framing of the press and in stands

40 on the bed-plate, are represented as driven
through bevel-gears 41 on their inner ends by
a bevel-gear 42 on a horizontal shatt 43. This
shaft 43 is what is enmmonly known 1n re-
ciprocating - bed printing - presses as the

¢ aam-shaft’’ and carries cams commonly em-

ployed in such printing-presses, but not neces-
sary to be herein shown or described. The
said shaft is represented as geared with and
driven by the mangle-shaft through suitable
gearing 44 45 46 47, said gearing and the
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gears 42 41 37 38 being so proportioned in
this example that the shaft 28 and its cam
make one revolution for every one of the
mangle-shaft. The cam represented (see
Fig. 2) is divided into four approximately
equal parts, of which the parts 31 33 are ap-
proximately concentric with the shaft. The
part 32 pushes the cylinder-head 25 forward
or 1n a direction away from the outer end of
the cylinder, and the part 34 controls the
movement of the said head in the reverse di-
rection.

In the operation of the press while the air-
spring piston 23 is out of the cylinder the

5 head 25 remains stationary at about the po-

sition shown in Fig. 1, where it is retained by
the friction of its packing within the bore of

the cylinder, and the cam, though in con-

stant rotation, is inoperative upon it. This

rotation of the cam is so timed to the move-

ment of the bed bv a proper relation of their

respective driving-gearing that when the pis-

ton 23 1s caused by its movement with the
bed to enter the cylinder the cam has arrived
in about the position shown in Figs. 1 and 2.
Then while the piston is passing into the cyl-
inder the head is kept stationary by the part
33 of the cam, and thus by the continued
movement of the bed and piston, which in
the example are supposed to be moving to
the right, compression of the air in the cylin-
der is produced to counteract the momentum
of the bed; but as the part 33 of the cam
passes by the roller 30 on the rod 26 the part
34 of the cam allows the head 25 to yield to
the pressure of the air between it and the pls-
ton 23 and to retire from the latter, and so to
effect a diminution of or prevent the further
mcrease of the resistance of the air to the
movement of the bed until the part 31 of the
cam arrives at the roller 30, and so prevents
the further retirement of the head. If the

~cam be formed and timed in its operation to

stop the head before the movement of the
bed is quite completed, it permits such fur-
ther compression of the air by the further
movement, of the piston with the bed as will
%ive a desirable degree of tension to the ajr

etween the cylinder-head and the piston for
assisting to start the bed on its return move-

ment. As the bed returns the part 32 of the

- cam returns the cylinder-head to the posi-

60

tion first deseribed, where it remains unt;l by
the movement of the bed again to the right
the operation described is repeated. A simi-
lar operation to that described of course
takes place between the movable cylinder-
head and piston at the opposite end of the
press; but it has not been thought NeCesSary
to represent that end. In these operations
the cam will make several revolutions while
the piston 23 is out of the cylinder; but since
there is no pressure on the head 25 at such
times the latter will remain stationary.

810,624

It is obvious that by‘i a proper form and

]timing arrangement of the cam the auto-

matic operation of the movable cylinder-
heads above described may be made to com-
mence at any desired point:in the travel of
the bed; but I consider it desirable that when
the bed is driven by such mechanism—-for
example, the mangle movement described——
that a retardation takes place near the end of
its travel in either direction the said opera-
tion shall commence at or about at the point
where such retardation commences, as 1llus-
trated by Fig. 1 of the drawings.

What I claim as my invention is—

1. In a reciprocating-bed printing-press,
the combination with an alr-spring cylinder
and piston, of a cylinder-head movable with-
in said cylinder lengthwise thereof, the move-
ment of the cylinder-head being timed with
respect to the movement of the press-bed.

2. In a reciprocating-bed printing-press,
the combination with an alr-spring cylinder
and piston, of a cylinder-head movable with-
In sald cylinder lengthwise thereof while the

the piston isin the cylinder, the movement of _

the cylinder-head being timed with respect to
the movement of the press-bed.

3. In a reciprocating-bed printing-press,
the combination with an alr-spring cylinder
and a piston fitted thereto the one stationary
and the other carried by the press-bed, of a
cylinder - head fitted to said cylinder and
movable lengthwise thereof while the piston
1s in the cylinder, the movement of the cylin-
der-head being timed with respect to the
movement of the press-bed.

4. In a reciprocating-bed printing-press,
the combination with a stationary air-spring
cylinder and a piston fitted thereto and car
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ried by the bed, of a cylinder-head fitted to

said cylinder and movable therein lengthwise

thereof, the movement of the cyhnder-head

105

being timed with respect to the movement of _

the press-bed. . | _
5.'In a reciprocating-bed printing-press,
the combination with an
and piston, of a cylinder-head fitted to said
cylinder, and automatically-operating mech-

anism for moving said cylinder-head within

the cylinder relatively to the piston.

6. In a reciprocating-bed printing-press,
the combination with an air-spring cylinder
and piston, of a cylinder-head fitted to the
said cylinder and movable therein lengthwise
thereof and cam-actuated mechanism for con-
trolling the movement of said cylinder-head
away from the piston while the latter is mov-
Ing within the cylinder. '

7. In a reciprocating-bed printing-press,
the combination with an alr-spring cylinder
and a piston fitted thereto the one stationary
and the other carried by the press-bed, of a

cylinder-head fitted to said cylinder and

| movable therein lengthwise thereof, and au-

alr-spring cylinder:
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tomatic means for controlling and changing

the position of said head while the piston is1n
the cylinder.

8. Tn a reciprocating-bed printing-press,
the combination with a stationary alr-spring
cylinder and an air-spring piston carried by
the bed, of a cylinder-head fitted to said cyl-
- der and movable therein lengthwise there-
of, and means timed with respect to the
movement of the press-bed for controlling

and changing the position of said head rela-

tively to said piston.

0 “The combination with a printing-press
hed and mechanism for giving said bed a re-
ciprocating movement retarded at a certan
stage of its progress, of an air-spring cylinder
and piston, a cylinder-head movable in said
cylinder lengthwise thereof and mechanism
timed to the travel of the bed for controllng
the movement of said cylinder-head within
the cylinder during the retarded portion of
said movement of the bed.

10. The combination with a printing-press
bed and mechanism for giving said bed a re-
ciprocating movement, of a stationary air-
spring cylinder, a piston carried by the bed, a
cylin?ier—head fitted to said cylinder and
movable therein lengthwise thereof and
nechanism timed to the travel of the bed for

controlling the movement of the said cyhn-

Jer-head away from the piston while the lat-
ter is moving within the cylinder.

11 The combination with a printing-press
oiving the bed a re-
ciprocating movement, of a stationary air-
spring cylinder, a-piston carried by the press-
bed, a cylinder-head fitted to the said cylin-
Jer and movable therein lengthwise thereot
and mechanism for controlling the move-
ment of the cylinder-head whereby the cylin-
der-head is held stationary during the first

S
part of the advance movement of the piston
within the cylinder and then permitted to
move in the same direction as the piston.

19 The eombination with a printing-press
bed and mechanism for giving said bed a re-
ciprocating movement, of a stationary air-
spring cylinder, a piston carried by the press-
bed, a cylinder-head fitted to the said cyln-
der and movable therein lengthwise thereof
and mechanism for controlling the movement
of the said cylinder-head whereby the cyl-
inder-head is held stationary during the first
part of the advance movement of the piston
within the cylinder, then permitted to move
‘- the same direction as the piston and then
held stationary while the piston starts on its
reverse movement.

13 The combination with a printing-press
bed and mechanism for giving said bed a re-
ciprocating movement, of a stationary air-
spring cylinder, a piston carried by the press-
bed, a cylinder-head fitted to the said cylin-
der and movable therein lengthwise thereof
and mechanism for controlling the move-
ment of said cylinder-head whereby the cyl-
inder-head is held stationary during the first
part of the advance movement of the piston.
within the cylinder, then permitted to move
i1 the same direction as the piston, then held
stationary while the piston starts on its re-
verse movement and finally moved to its nor-
mal position within the cylinder.

In testimony that I claim the foregoing as
my invention 1 have sioned my name, in pres-
arice of two witnesses, this 31st day of March,
A. D. 1905. .

CHARLES P. COTTRELL.

Witnesses:
A. R. STILLMAN,

ArreN C. WHITFORD.
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