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(No medel.)

To all whom it may concern.:
 Be it known that I, ANDREW CAMPBELL, &
citizen of the United States, residing at Brook-

lyn, Kings county, New York have invented

certain Impl ovements in Air Ou&hmns for the
Reciprocating Beds of Printing- Presses, of
which the following is a specification.

My invention I'elaftes to air cushions for
cheekmﬂ the momentun of the reciprocating
beds of printing-presses. For this purpose
fixed air-bells or open-ended cylinders are
commonly employed, fastened to the frame of

“themachine in connection with pistons mount-
ed upon the reciprocating bed, and entering
15 the air-bells at each end of the stroke of the
bed. These bells have been made adjustable
by setting them bodily toward or from the bed
by means of set-screws, in order to regulate
the depth to which the plStOIﬁlS on the bed shall
enter them, and consequently the extent of re-
sistance of the air cushion. DBut with the con-
structions heretofore employed it has been
- practically impossible to effect this adjustment
of the depth of the air.cushions except when
the machine was at rest, the cylinders or air-
bells being set to an approximately correct
position at first, and their effect then tried by
ranning the pr eSS? and if they were found to
give £00 deep or too shallow a cushion, the
press was stopped and they were set to a dif-
ferent position. Furthermore, the two air-
bells at opposite ends of the press have been
unconnected with each other, and it has been
" necessary to adjust them sep‘u ately. '
Inasmuch as printing-presses are operated
at varying speeds, being run sometimes faster
than at others, and as the momentum of the
bed becomes greater as the speed of the press
increases, and as a deeper air cushion 18 nec-
essary to overcome this momentum as the
speed of the bed is increased, it is highly de-
sirable that the depth of the air cushions should
- bemade quickly and easily adjustable to adapt
the press to different speeds, and that this ad-
45 justment shall be made simultaneously with
both air-bells and without stopping the press.

To this end I connect both air-bells together

in such manner that both shall approach t0-

ward or recede from the middle of the press
50 simultaneously, and I provide mechanism for

i
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80 moving them, mpwble of being operated: by

the atten d'mt of the press whlle the latter is
running, so that as the speed of the press in-

creases he can cause the air-bells to approach,

and 80 pr{)portlomtely deepen the air cush

1018.

Another feature of my invention consists
in constructing the alr cushions by mounnt-
ing a fixed piston on the machine exactly in
line, axially, with the piston borne by the re-
c1p1c)ca,tmn bed, and in such a position that
the latter piston will approach very near it
when the bed reaches the end of its stroke,
and arranging a cylinder or bell to embraee
the fixed piston, and to be slid along thereon
to project more or less beyond the same, S0
that the capacity of the portion of the cylinder. -
between its open mouth and the fixed piston
inside may be varied. Thus the capacity of
the bell is varied, and of course the amount of 72
alr at the normal tenswn which is compressed
by the moving piston, Imy be also varied at -
will; but as the travel of the moving p1st011
does nob var y, the tension of the air -com-
pressed will depend upon its quantity.

In the accompanying drawings, Figure 1 .18
a plan view designed to 111ustmte my inven-
tion, and Kig. 2 1s a vertical long itudinal sec-
Lmn taken in the axes of the bells and pistons.
Figs. 3, 4, and 5 are views designed to illus- 8o
trate modif cations, which will be hereinafter
described.

Let A represent the frame of a printing-
machine or press, and B the reciprocating bed,
arranged to be reclpl ocated by any means 83
Wh&t@?@l -

On the frame A, at each end, are mounted,
fixedly, two studs, C C', and on the ends of
these studs are mounted, fixedly, two pistons,

D D’. Mounted on the studs C C/, so as to go
slide thereon, are two cylindrical bells, LK,

in which thefixed pistons D D’ fit snugly. BV
moving the bells along inthe direction of their
axes on the studs C 0’,_’011@, fixed pistons are
brought nearer to or farther from the open g3
mouths of the bells, and the capacity of the
bell is thus varied, as will be well understood.

Mounted on the bed B are two pistons, F F,
the axes of which are aligned with the axes of
the bells, so that when the bed reaches the end 100
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- may be empl oyed. That shownin Figs. 1and

)
Cn

20

“and slides in a swivel- bemmg, J; on frame A.

10

~a crank and will move the bells out or in, as

50

Q

chanical compression—serves to overcome the |

the normal size of the cylindrical bell 1s not

‘¢ may be secured in the bearing f by a set-

the return-stroke. The tension exclusive of

2 o . 291,875

of its stroke to the left, as shown in Fig. 2,
the piston F will have entered the bell I& and
compressed the air therein, when at the énd
of its stroke the piston F stands close to and
face to face with the fixed piston D. If it be
desired to increase the tension of the com-

pressed alr 1n the bells, the latter are moved ]

inward or toward each other so as to increase
their capacity. Ifitbe desired to decreasethe
tension, they are moved outward or from each
other, so asto lessen their capacity. Ofcourse

altered, but the fixed piston inside of it serves
as a sort of movable bottom or head, which,

although stationary, moves with respeet to the
cylinder or bell. To shift both bells to the
same extent and at the same time, any one of
several different kinds of mechanical devices

2 comprises. two rods, a «, secured at their
outer ends to the bells B and I, respectively,
and bearing on their inner ends racks 0 b,
which mesh with 01)p081te sides of a pinion, ¢,
on a cross-shaft, ¢, mounted rotatively in the
main frame. BYIOtﬁtlDO‘thlS pinion, the bells
may be moved out or in smlultmneous]y, and
to a llke extent, and by securing the crank on
shaft ¢/, the bells will be retained in position..
Fig. 3 Sl]OWS a mechanism for the same pur-
pose in which each bell is provided with a
rack on its under side with which meshes a
pinion mounted rotatively in the frame A.
1o the outer ends of the shafts of these pin-
10ns are fixed oppositely-arranged cranks d d’,
connected by a rod, e, which passes ﬂllOUﬂ‘h

By moving rod ¢ endwise the pinions are ro-
tated and the bells moved in or out.. The rod

screw, g, to hold the bells in place. Fig. 4

| Shows a Similar arrangement in which the |

cranks d d’ are 1eplaeed by worm-wheels, and
the rod e¢ by a shaft bearing right-and-left
screws. or worms, h A, whmh mesh with the
worm-wheels. The shaft may be rotated by

desired. The screws 2 2 will serve as loclas.

It will be obvious that if the bell be moved
outward until the fixed piston stands in its
mouth, there will be no compression of air,
and the movement of the bed will not be
checked; but if the bell be moved inward as

far as goss1ble the compression will: be very |

great—about five atmospheres, in practice—
fmd considerable heat will be generated.
This heat will, by expansion, increase the ten-
sion, and I contemp]ate utiiizing this extra
tensmn to neutralize the friction of the mov-
Ing piston in the bell, which would otherwise.
have to be taken mto account 1n estimating
the retarding force. I estimate this extra ten-
sion as Sufﬁclent to overcome the friction of
the piston when the latter is withdrawn on

this—that is, the normal tension due to me- |

inertia of the bed in starting. Before the

press is started the air-bells should be moved

| Inward with the fixed pistons standing at or

near their mouths, so that little or no cushon-
ing will result. The press is then started,
and as 1ts speed increases the attendant should
gradually move the bells toward each other,
thereby deepening the air cushions until the

' regular maximum speed of the press is at-

tained, when he should carefully. adjust the
alr cushions to such depth that the bed of the
press will be caused to slow up and reverse
1ts motion at each end of its stroke with the

utmost smoothness of movement and absence

of vibration. In stopping or slowing up the
press the air cushions should be made shal-
lower to a correSpondmO‘ extent.

In Fig. 5 I have shown a modification, in
which the fixed piston D is omitted and the
bell E 18 fixed directly to a stem, C”, arranged

“to slide in a bearing on the fr&me & A rack,
b, 18 formed on the bottom of the bell and a

worm, /i, on a shait, e, arranged to engage

therewith. By this means the bells may be

nmoved in or out, ag circumstances may re-

‘quire. I have Shown but one end of the de-
-vice 1n section; but it will be understood that
‘both.ends are alike. In this construction of

bell, which is that heretofore used, the vol-

ume of air compressed 1s always the same, and

the tension due to compression is governed by
the distance the piston enters into the bell.
In my improved construction of bell - first

‘herein described, the tension is governed by

the volume of air compressed, which is capa-

ble of being varied by the shifting of the bell.

Any number of air- bells. may be provlded I
usually employ four, two at each end of the

frame.

Having thus descmbed my invention, I

claim—

1. As a means for Checkll’.lﬂ" the momentum
ot the reciprocating bed of a printing-press,
the combination, with said bed and pistons

70
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I
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borne thereby, of air- -bells arranged at oppo-

site ends of the machine, mounted upon the
fixed frame thereof and ‘th ustable axially to-
ward and from ecach other, and mechanism,

substantially as set forth, connected with said

alr-bells for moving them simultaneous] y to-

ward or from each oth er.
2. As a means for checking the momentum
of the reciprocating bed of a printing-press,

the combination, with said bed and pistons

borne thereby, of axially-movable air-bells
arranged at opposite ends of the machine,
where they will be entered by said pistons at
the extreme stroke of the bed, and mechan-

1sm, substantially as set forth, connected with
Sald bells, the operation of WhIC]l causes the

bells to move toward or from each other si-
multaneously and to the same extent, and
which is capable of operation while the press
18 running, as described.

3. As a means for checking the momentum
of the bed ofa printing preqs the combmmtlon

115
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with the bed, of a piston borne thereby, a | bed and the pistons borne thereby, of the fixed
fixed piston, and a movable bell adapted to be | pistons, the movable bells, the rods a ¢, the
<hifted in the direction of its axis over sald | racks b b, and the pinion ¢, all arranged sub- 15

fixed piston, all arranged to operate substan- stantially as set forth. | _
5 tially as set forth. In witness whereof I have hereunto signed

4. The combination, with the réciproc&ting my name in the presence of two subseribing
bed, the pistons F F" borne thereby, the pis- | witnesses. ' |

tons D 1Y, fixedly mounted on the frame, and A \T T VAT
the movable bells I E, of the means, substan- - ANDREW CAMPBELL.
ro tially as deseribed, for shifting said bells si- Witnesses: |
multaneously and equally, as set forth. G. M. HUDSON,
5. The combination, with the reciprocating HENRY MAGOWAN,
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