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To a,ll wkom @t ma; J concern: -

‘pression made by a revolving drum or cylin-

s 15 der, and which are known by the ﬂ"eneral name

of ‘cylinder-presses.” . |
~In order.to prevent the _]cLITlng and stram

whlch would De occasioned by sanddenly ar- |
“ . resting the bed atthe end of ifs travel in either
}ﬁ..i;:f"f.zo direction, it has been customary to provide
- this class of machines with cushioning devices,
" which not only gradually overcome the mo- |
D mentum of the bed at the ends of its recipro-
S -jij.ﬁ;._; cation, but also stored up the .force of such
R ..25 momentum to be utilized in overcoming the

inertia of the bed in starting it in the opposite
“direction,  These devices have sometlmes CO1-

REE sisted of metal springs, but more commonly of
o adr cushlmls ‘which have usually been formed -
' -30 by placing a cylinder, one end of which is
S closed and the other end of whmh is adapted,
to receive a movable plston at each end of |
~the machine, and so arranging the parts that
e ' the bed, as: it nears the end of its travel in
3 5 either dlrectlon, will expend its momentum
- against said pistons and be cushioned by the |
The
~air thus compressed in the cylinders by the
- momentum of the bed will, in expanding, act
e _40 ‘against the pistons and so .;11(1 In starting the |
In using this
- class of machines it is often necessary for va-
. rious purposes,-as in" adjusting and securing |
. the form, to move the bed to:and fro by hand; |
o -4 5 but it was found that in large-sized m‘tchmes
. this was very difficult because of theresistance

~ compression of the.air in the eylinders.

bed in the opposite direction.

~offered by the confined air in the cylinders.

To obviate this difficulty the cylinders have

. beenprovided with escape-passages controlled
_50 by cocks or valves, so that when the bed was
 to be moved byhand a pagsage could be 0 pened;

\ for the escape of the air from the cylmders
Be it known that I, LUTHERC OROWELL a

~citizen of the Umted States, residing in the_
clty of Brooklyn, county of ngs, and State
5 of New York, have invented certain new and
~useful Impmvements in Air-Cushioning Ap--
~ paratus for Printing- Machines, fully described | -
- . and represented in the following speclheamou-_*
B .;;;_é : ?f'-, and the. accnmpam mg dmwmgs formmg a |
oo 10 part of the same. |

L The presenn 1nvent10n relates to that class_-
of ‘printing-machines in which the form is car-
- ried- upon a reciprocating bed and the im-

and all resistance to the movement of the bed
be removed. These valves or cocks have some-

‘times been arranged to be operated by band -
‘and sometimes S0 as to be autmmtw in thetr
'opemtmn | | | T
The present in Ventlorl 1elates partucularly to SR
‘a valve apparatas having the latter mode of
operation; and it consists, primarily, in an air-
| fcushmmnn" apparatus provided with-an escape
passage. a,nd valve, and a pendulous device
which, through the movement of the bed, op- . .
erates the valve to allow the escape. of the air- -
from theeylinder when the bed ismoved slowly
by hand or otherwise, and to prevent its es-
| eape when the bed is moved at such a speed as
| to make cushioning necessary or deswable

60. '

“The invention also embraces various me-

Jch anical details, singly and in combination, all .
of which will be heremafte:[ fully explamed and o

partwularly pointed out.

~In the accompanying dmwm as, Whlch show .
so much of an ordinary cylinder printing-press
‘as 18 necessary to illustrate the present inven- .
_tion, I'igure 1is a longitudinal vertical section =

of the two cushlomnﬂ -pistons and one of the - .
;cvlmders, Fig. 2, a transverse vertical section -
taken -upon the line # x of Fig.1; Fig.3,a =

side elevation of both the (mamomng c}lm
‘ders and one of the pistons; Fig. 4, a modifi-
“cation to be hereinafter refer red to; Fig.5,an.
end elevation of a machine in Whmh the in- -~
‘vention is embodied in a different manner;
Tig. 6, an enlarged view, partlv in section, ot

the pistons and one of the air-cylinders, the

former being supplmd with the devices shown-
in Fig. 5; Flg
taken upon the lme z x of Fig. 6, and Figs. 8
and 9 details to be hereinafter referred to.

, & transverse vertical seetion

The printing: meéchanism shown in the pres

‘ent case is of an ordinary and well- Lnown

construction, and cousequentlv needs no spe
clfic description. |

The air-cushioning dpparatus is a,lso in its 9J L

‘general constr action of a. common form, eon- -
sisting of a pair of plstous, 1 2, mounted upon
. | the ends of a rod, 3, suspended in a bracket,
4, fixed to the undex side of the reciprocatin o
,_ t} pe-bed 5, and a pair of open-mouthed cylin-
‘ders, 6 7, fixed to the frame; one at each end
of the machlne, these parts being so arranged
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~ “that as the bed nears the end of its stroke in | ward far enongh to close the.valve of the for-
cach direction one of the pistons will enter the | ward piston, will pass above a fixed guide, 15,

open end of its .¢ylinder, so that the momen-

- tum of the bed will be expianded In compress-

1O

ing the air confined in the cylinder. As be-
fore stated, it is desirable, when the bed 1s

“moved slowly, by hand or otherwise, that the
air should be allowed to escape from the cyl-

inders, so that the pistons will meet with no
resistance. This is accomplished in the pres-
ent case by providing the pistons 1 2 with air-
escape passages 8, controlled by valves9, which

~are 80 constructed and arranged as to operate

20

25

30

antomatically to permit or prevent the escape

of the air from the ¢ylinders at the proper

time. To secure this automatic action of the
valves they are connected by a light rod, 10,

“whichextendsfromonepistontotheother,pass-

ing through the escape-passages 3, as shownin

-I‘ig 1, and is of such length that when in its

1101mal position both valves will be held in an
open position. At some convenient point be-
tween the pistons the rod 10 1s provided with a
short slot or loop, 11, through which passes the
stem 12 of apendulousdevice, 13, whichis pivot-
allysuspendedfrom thelowerend of thebracket
4, or from some other convenient point beneath
the type-bed. The pendulous device 13 is
preferably flattened into the form of a fan or
vane, as shown, by which it will meet with
more resistance from the air; but it may be a
simple ball or weight of any form acting like

. a pendulum. TFrom this constraction and ar-

rangement it results that when the bed is at
rest or is moved slowly, by hand or otherwise,

~ the fan or pendulum 15 will pass through the

air and maintain a perpendicular or nearly

 perpendicular position, as shown by dotted

10

45

lines 1n Fig. 3, permitting both valves to re-
main open, so that the air in the ¢ylinders will

pass around them and escape, thus offering

10 resistance to the movement of the pistons.

As soon, however, as the machine attains such

speed as to make cushioning necessary or de-
sirable, the resistance of the air or the inertia of
the pendulum, or both, will retard the fan or
pendulum 13, causing it to swing backward
and assume the position shown in Ifig, 1. In
thus swinging backward 1ts stem 12 mll move
the rod 10 so as to close the valve of the for-

ward piston before said piston enters its cyl-

~1nder, thus shutting off the escape of air from

60

“that cylinder and causing cushioning to take

place. Upon the reverse movement of the bed
the fan or pendulum will in like manner be
caused to swing in the opposite dlrecmon,
thereby closing the valve of the other piston,
and causing cushioning to take place a.t the
other end of its travel.

To prevent the opening of the LlOSBd valve
immediately upon the reversal of the bed,

- which, if it occurred, would allow the air just

compressed in the cyhnder to escape, and thus

‘prevent its expanding against the piston to
‘ald 1In overcommg the inertia of the bed, the

stem 12 is provided with a stud or bowl 14,

which, when the fan or pendulum SWINgs bacL | causing cushioning to take place.

{ there being one at each end of the machme,

which guide will prevent the pendulous device
from swinging in the opposite direction until
after the plthll has been nearly or quite wich-
drawn from the eylinder., When the bed is
moved so slowly that the fan or pendulum
does not close the valve of the forward piston,

70

75

the bowl 14 will of eourse pass below the

ouides 15,
The speed at which the machine can oper-

ate without closing the valves will of course

depend upon the size and weight of the pend-
ulous device, the length of 1ts stem, the dis-
tance of the rod 10 from the pwoted point of
the stem, and the amount of movement re-

8o

quired to close the valves, all of which can be 85

readily regulated at pleasure.

In Fig. 4 a simple device is shown, by which

the operation of the apparatus can be so reg-
ulated as to permit the machine to operate at
a oreater or less speed without closing the
valves. To effect this result the stem 1 , 11~

Q0

stead of passing through a slot or loopin the .

valve-rod 10, 1s provided with an adjustable

collar, 16, which is'connected by a shortlink,
17, a collar, 18, sliding loosely upon the rod
10, between a pair of adjustable collars, 19.
From this construction 1t will be readily seen
that by properly adjusting the collars 16 and
19 the valves can be closed by a very slight
movement of the fan or pendulum, or a very
extended movement of said device may be
required to close them.,

In the organization shown in Figs. 5 to 9,
inclusive, the valve-rod 10, instead of being
moved longitudinally to close the valves, is

| caused to rock, and the valves 9, instead of

being raised and lowered to open and close
the escape-passages, are secured to the rod,
so as to be swuang laterally to and from said
passages. 'T'o secure this action the rod 10 1s
mounted 1n suitable bearings in the two pis-
tons, and I1s at some convenient point below
them provided with a short rock-arm, 20,
which 1s connected by a rod, 21, with the arm

22 of a transverse rock- sha,ft, 23 supported 1.

bearings upon the under side of the type-bed,
and f10m the outer end of which is suleended
the stem 12. In this organization the valves

95
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105

110

IT5

9 are secured to the rod 10 in such position °

that when thefan or pendulum 13 hangs in a
perpendicular position, as will be the case

when the bed 1s at rest oris moved slowly, both

alr-escape passages will be partly or wholly

open, as shown in Iig, 8, the valves upon the

opposite ends of the rod overlapping the open-
ings from the opposite side. As thespeed of
the press is increased the resistance of the
air or the inertia of the pendulum will cause it
to swing backward, as shown in Fig. 6, there-
by, through shaft 23 and rod 21 rockmg rod 10,

and brmgmﬂ‘ the forward Valve, 9, to the pOSI-

120

125

130

tion shown in Fig. 9, thereby preventlng the

escape of the air from the forward cylinder and
By prop-




. can
A ]qages 8, thereby allowing a part of the air to |
S oesceape. from the eylinders.
- & the resistance of the cushion can be regulated
- at pleasure to suit dlfferent wmkmg condl
. tiousof the machine. -~ _
o I will readlly be understoad that the pres-
ENE ent invention is not limited in its applieation
to cushioning devices in which the parts are.

10
The eylinders, in-

- arranged as herein shown.
“stead of the pistons, may be carried upon the:
| :jmovmg type-bed, and be promded *mth the
- --'_(m escape passages and mh es.. o

be made to only partially close the pas-

“What I claim is—

2, The combmatmn, with an air-cuashioning

In this manner

1. The combination, w1tn an air- cushlonmn.:
K apparatus consisting of a cylmder and piston,
. -one of which moves. and is provided with an
. ‘escape-passage, of a valve,as 9, a pendulouq;
| device, as 13, and connections wherebv the mo-
. tion of sa,ld moving part confrols the opera-
e :_.;'.-3---'-'11011 of the valve, all substantially as described.

-*f'er]v ad]ustm g the: valves upon the rod 10 they f parts controls the operatmn of the valves, all SE
. ‘substantially as deseribed. =
‘3. The combination, with the pistons and © -

cylinders, as 1 2 6 7, having escape-passages, o

as 8, of valves, as 9 connecting -rod, as 10,

pendulous device, as 13, and counectmnS, all_ .
| substantially as described.

| '35
4. The combination, with the ptstons and_*_-‘ L
_'cylmderq, as 12 6 7, having escape-passages, - -
‘as 8, and valves, as 9, of connectmg-rod 10,
pendulous devlce, as - 13 ‘means for holdmg-_':_*.:j B

‘said device in an elevated position during a 40

part of the return movement of said pistons,

and connections, all substantially as deseribed.

5. The mmbmatlon, with the pistons and
‘cylinders having passages, as 8, and valves,~ -
as 9, of connectmo -rod 10, pendulous device, 45 -~
as 13 adJustable co]la,r 16, adJustlnﬂ collar19, .
and cmmectmg-rod 17,all Subst::mtlall;j;r as de-r;_-_ T

| scmbed

In testlmony Whereof 1 have hereunto set o

Wltnesseq |
ﬁ-: JAS. A. HOVEY
o AVN _J_ASBERA

my hand in the. plesence of two subscrlbmg 505_- R
B J’mtnesses | - N B
apparatus consisting of a p&l[‘ of pistons and |

4 pair of 05'1111(161““’ one. pair- ef which move |
- . and are provided Wlth escape - passages, of |
~ valves,as 9, pendulous device, as 13, and con-
_::'._?_j'_f-;nectlous wheleby the motlon Of sud movmﬂ'

LUTHER c. CROW]DLL
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