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ROBERT MIEHLE, OF

CHICAGO, ILLINOIS.

AIR-CUSHION FOR PRINTING-PRESSES.

SPECIFICATION fbrming part of Lietters Patent No, 345,527, dated July 13, 1886,
Application filed December 23, 1884. Serial No. 151,064. (No model.)

To all whom it may concern:

Be it known that I, ROBERT MIEHLE, a citi-
zen of the United States, residing at Chicago,
In the county of Cook and State of Iliinois,
haveinvented certain new and useful Improve-
ments in Air-Cushions for Printing-Presses, of
which the following is a specification, to wit:

This invention relates to air-cushions for
printing-presses; and it consists in the pecu-
liar construction and arrangement of the same,
substantially as will hereinafter be more fully
set forth and claimed. | |

In orderto enable others skilled in the art

- to which my invention appertains to avail
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themselves of its benefits, I will now proceed
to describe its construction and operation,
referring to the accompanying drawings, in
which— -

Figure 1 is a longitudinal section of a press
fitted with my improvements. Fig. 2isa plan
view of the same. Fig. 3 is an enlarged side
elevation of devices for regulating the amount,

~of air used for cushioning on one end of the
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press. Tig.4 is an end view of one end of the

cushioning - eylinder and the regulating-disk |

carried by it, and also a section of the cylinder
C. Fig.5is ahorizontal section of the grooved
valve-operating lever. Fig. 6 is a face view
of a portion of the same, Fig. 7, a sectional
view of the pivot of this lever. Figs. 8 and 9
are views of the air-piston, and Fig. 10 is a
sectional view of a modifieation of the same.
Fig. 11 is another form of the same, and Fig.
12 18 a modification of the means of operating
the valves.

tudinal shelf, regulating-disk, and cylinder C.

A represents the main frame of a printing- |
press, and A’ the reciprocating bed, which is

moved back and forth by the usual mechan-

ism, too well known to need description here,
as 1t has no bearing upon the present inven-
- tion.

Upontheunderside of the bed is formed
or secured the air-cylinder B, which is, as
usual, a cylinder open at each end, and hav-

‘1Ing a division in the center, which forms it

into really two cylinders working in oppo-
site directions as the bed is moved. The pis-
tons B’ are adjustably secured upon a hol-
low arm, B3* projecting in from the main frame

in a line with the cylinders. Each piston con- |

Fig. 13 is a view of the longi-

after explained.

| clamped a leather disk, b the edge of which

18 pressed back over thelarger metal disk, ¥/,
to form a wearing-surface for the piston-head.
Thislarger disk, &, is formed with a circumfer-
ential groove, in which is placed a ring of rub-
ber, &, which presses outward against the
flanged edge of the leather, as fully shown in

Fig. 9, and forms an air-tight joint when the

piston enters the cylinder. When the leather
surface has become worn, it is readily thrown
out against the cylinder by removing the ring
of rubber and placing a strip of paper or other
material behind it. The outer surface of the
hollow arm B? is screw-threaded, and the pis-
ton-head 1s therefore adjusted upon it to suit
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the servicedesired, and a lock-nut, 8% is placed

upon the arm upon each side of the piston-

| head, to secure it firmly when properly ad-

justed. - | |

To the rear end of each hollow arm B’ is
secured an air-escape pipe, B’, upon the end
of which 1s a valve, B* of any suitable kind,
having an operating-arm, 0° attached . to its
plug, for a purpose presently seen.

Upon the under side of the reciprocating
bed is secured a small vertical cylinder, C,
having its upper end entirely open, and a
small hole, ¢, formed through its lower end,
60 permit the passage of air to and from the
cylinder, as in Fig. 4. Within this cylinder
C is fitted a head, O, into which is screwed a,

rod, C°, moving in a guide-arm, ¢, of the

frame atits upper end and carrying a circular
disk, C°, which is preferably formed with a
V-shaped edge, ¢, as shown. This disk rises
and fall§ with the rod and piston, and the rod
18 adjusted in and out of the piston by means
of 1ts screw-thread to lift and lower the disk
with relation to the piston, as will be herein-
- Upon the main frame of the press is secured
a longitudinal shelf or track, D, having an

1incline, D', at each end, and in the travel of the

bed the disk runs up the incline, is held ele-
vated during its passage over the straight por-
tion of the track, and is allowed to fall at the
end. -

It is necessary in the action of this de-
scription of press that the air should be con-
fined in the cylinder in sufficient quantity to

sists of two disks, b 0, between which is | properly cushion the bed, and, as the proper
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amount varies with the speed of the press, it [ relation to the speed and without any atteit-

15 evident that the valve in the escape-pipe
must be closed earlier or later in the stroke,
according to the speed. This I do as follows:
To the operating-arms 5° of the valves are at-
tached the slotted ends of the levers E, which
extend inward toward the center of the press.
These levers are pivoted upon the press-frame
by means of a pivot, ¢, passing through the
lugs ¢’. Thispivotis formed with ashoulder,
¢’y upon which the lever rests, and below this
it 18 provided with a screw-thread, €°, which

serews Into the lower lug, and by means of |

which the lever 1s raised or lowered in adjust-
ing 1t. A jamb-nut, €, i1s placed on the pivot
to prevent it working loose, as fully shown in
Figs. 3 and 7. The rear end of each lever is
broadened out, and its face i1s formed with a
series of longitudinal grooves, £, each of which
18 formed with an inecline or cam, /. It will
be seen by reference to Figs. 3, 5, and 6 that
these grooves are made V-shaped to fit and
receive the edge of the disk C), and that
each successive groove of the series has its
1neline located nearer to the fulerum of the
lever. The purpose of this will be pres-
ently explained. By reference to the draw-
ings, 1t will be seen that when the press
18 running and its bed reciprocating in the
usual manner the disk C° runs up on the track
D and lifts with it the piston or plunger in the
small eylinder C. As this plunger rises and
18 drawn into the cylinder through the holein
1ts lower end, i1t will be evident that when
removed from the track the disk and plunger
can only fall as fast as their weight can force
out the air 1n the eylinder C beneath them. It
will be evident that in traversing the space
between the point of leaving the track D and
the end of the grooved lever I the disk will
fall more or less, according to the speed of the
press. Thus, if running fast, the disk will
only fall a short distance, and when reaching
the lever its edge enters one of the upper
grooves, and further fall 1s thus arrested. In
passing along said groove the lever is not
woved until the inclined portion f’ of this
groove 18 reached, and in passing this thedisk
torces back this end of the lever, which rocks
upon 1its pivot, and its other end closes the
escape-valve. This stops the escape of ailr
from the cylinder, and that which remains
forms a cushion, which is compressed, and not
only serves to stop the motion of the bed with-
out jar or strain upon the machine, but also
serves by its expansive force toaid in starting
the bed again upon its reverse motion. When
running at a lower speed, the disk drops to a
lower point and enters one of the lower

- grooves, f, and, as the incline f’ is in this

groove situated much nearer the fulerum of
the lever, it 1s evident that the cutting off of
the escape.of air will occur at a later point in
the stroke, and only enough be retained to
form a proper cushion at this speed. This
renders the amount of *‘cushion’ given the bed
entirely antomatic and at all times in strict

tion on the part of the operator. The grooved
lever 1s supported upon its shouldered screw-
pivot in such manner that it may be readily
adjusted up or down to changeits relationship
with the cam-track, and thereby compensate
for any leakage in one of the eylinders or their

70

pistons or valves and keep the cushioning of 75

the two ends balanced. When the edge of the
disk passes down the inclined part f of a
groove on 1ts backward stroke, the lever is at
once thrown forward by a spring, ¢, behind
it and opens the valve for the admission of air
to the cylinder. This admits the air at the
precise point at which its expulsion was cut
off and at which its expansion ceases,and thus
prevents the possible formation of a partial
vacuum 1n the eylinder, to form a drag upon
the action of the machine.

While the device just desrcibed will form
an effective automatie means of cushioning the
bed, should there not be any considerable dif-
ference 1n the weight of the forms in use, yet
when these vary to a considerable extent some
further adjustment is necessary to meet addi-
tional weight, and I therefore pivot upon the
bed near the small c¢ylinder C an arm, G, the
rear end of which 1s provided with an adjust-
able weight, G', and its forward end formed
with a finger, ¢, which extends beneath the
disk €% between it and the plunger C/, as in
Fig. 3. When the weight of the form on the
press-bed requires it, the weight &' is adjusted
outward on 1ts arm, and, as its leverage is to
be overcome, the plunger and disk will of
course fall slower than before, and the escape
of air be cut off at an earlier point relatively
to the speed. 'The same resnlt might be ob-
tained by forcing the air out of the small eyl-
Iinder C through a stop-cock, instead of the
hole shown; but this I do not regard as so
good 'as the device just described, as the oil
used to lubricate the plunger will find its way
into the stop-cock and clog its action unless
constantly watched. This device is readily
applied to any air-cushion press, and though
here shown as applied to a press having its
cylinders upon the bed and the air-pistons
on the main frame, it can be used equally well
upon one in which this arrangement is re-
versed, the escape-pipes in that case being
connected to the cylinders, instead of to the
pistons. The action 18 of course the saine;
or both the cylinders and pistons may be on
the main frame.

It 1s desirable to provide for the proper ad-
justment and expansion of the rubber ring
upon the piston-head without the trouble of
removing 1t and underlaying with paper, as
already described, and for this purpose I de-
sign to construct the metal disk in which it is
recessed in two parts, one of which is forced
up against the other to expand the rubber, as
1n Fig. 10; but I prefer to use the form shown
in Fig. 11,in which the leather disk is clamped
between the disks b 0/, as before; but the
latter is simply a thin plate having a hub,
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 lateral movement of the disk-arm, while the
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. 1ng 1t, whereby the stop-cocks are closed at
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‘arm may also be used to operate the sliding

fall 1ts full-stroke, and thus is below and does
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secured by a lock-nut, as already described.
Around this hub is a metal disk, ¢, secured to
the main body of the head by a series of set-
screws or clamping screws, 4% and having its
periphery on its inner side formed with an
annular recess for the reception of the rubber
ring 0°.” It will be seen that as the disk 7 is
drawn up by its clamping-screws the rubber,
being compressed laterally, must expand ra-
dially, and all wear is thus compensated for
and a fine adjustment obtained that always
keeps the piston air-tight in the eylinder.

It will beevident the small air-cylinder may
be used without the weighted arm for control-
ling the point of cutting off the air, and -this

disk without the air-cylinder, and the slid-
ing disk alone without the air-ecylinder or
welghted arm; but while these devices will
give good results independently, the best and
most perfect action is obtained by using them

together. The rear end of the grooved lever
may be cut off on an ineline, also to give the
disk more room to drop before engaging.

In Fig. 12 is shown a modification of the de-

bed are connected by a pipe having a valve,
so that the air forced out of onecylinder passes
into the other. The disk is in this case ecar-
ried upon a hinged arm, which is connected
to the valve, and is opened and closed by the

vertical play of the disk supported or regu-
lated by the weighted arm governs the time of |
opening and closing the valve, as before de- |
scribed. |

When this deviceis used,the grooved rock-
levers are replaced by a grooved plate of simi-
lar form secured upon the main frame. .

To prevent too much friction upon thetrack
as the disk is lifted by it, the finger of the
welghted lever may be provided with a small
roller, as will be understood at once. It will
be seen that as the speed of the bed decreases
the disk drops lower before engaging the
grooved lever, and,as this lever is not of great
width, when- the speed reaches so low as to
need no cushion, time is given for the disk to

not engage the lever at all. This enables the
machine to be perfectly automatie in this re-
gard. : |
Having thus fully described my invention,
what I claim as new, and desire to secure by

1. In an air-cushion for printing-presses,
the ecombination, with the reciprocating bed,
the cylinder, air-pistons, and air-escape pipes
provided with stop-cocks, of the rocking op-
erating-levers connected to said stop-cocks, a
gravitating contact device upon the press-bed,
and a cam-track upon the main frame for 1ift-

different times, according to the speed of the
press, substantially as shown and described.

2. In anair-cushioning device for printing- | the combination, with the air-cylinders, pis-

for controlling the ingress and egress of air to

| the cylinders, and the operating-levers con-

nected thereto, and having their rear ends
formed with a series of grooves having ashort
Inclined portion,each of which is successively
nearer the fulerum of thelever, of a small ver-
tical air-cylinder carried by the bed, a gravi-
tating plunger therein carrying a revolving
disk, and a track upon the main frame hav-
ing inclined ends, substantially asand for the
purpose set forth. . - |

3. In an air-cushioning device for printing-
presses, the combination, with a disk carried
upon a gravitating plunger working in an air-
cylinder on the press-bed, of a valve-operat-
Ing lever formed with a series of variously-in-
clined groovles for engagement with the disk,
and means, substantially as deseribed, for ad-
justing this lever with relation to the gravi-
tating disk, substantially as and for the pur-
pose set forth.

4. In an air-cushioning device for printing-

presses, a small vertical cylinder upon the.

bed, provided with a plunger working there-
In, and having an opening for the passage of
air to and from the cylinder beneath the plun-

1.3

%2, which serews upon the hollow arm, and is presses, the combination, with the stop-cocks
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ger, 1n combination with a stem or rod serewed 95

into the plunger, and provided with a disk

for operating the valve mechanism, whereby

the disk and plunger are relatively adjusta-
ble, substantially as and for the purpose set
forth. |

5. 1n an air-cushioning device for printing-
presses, the combination, with a gravitating
planger and disk, working in a eylinder on
the press-bed, of an arm pivoted on the bed
and having its forward end engaged with the
sliding disk and plunger, and its rear end pro-
vided with an adjustable weight, whereby the
tall of the plunger is adjusted relatively to the
welght upon the bed, substantially as and for
purpose set forth. -

6. In a device for cushioning the beds of

printing-presses, the combination, with the

valves for regulating the supply of air to and
from the e¢ylinders, of valve-operating levers
formed with a series of inclines of successive
length and successively nearer the fulerum-
points, supporting-pivots formed with shoul-
ders for supporting the levers, and screw-
threads for adjusting them in their brackets,
and a gravitating device carried on the bed

for engaging the levers, substantially as and

for the purpose set forth. |

7. In an air-cushioning device for printing-
presses, the combination, with the main frame
A, provided with the track D, having inclines
D', the adjustable pistons B’, hollow arms B2,
escape-pipes B’, and valves BY, of the press-
bed A’, air-cylinders B, the small air-eylin-
der O, its planger (/, and disk %, and the
grooved levers E, connected to the valves, all
constructed and arranged to operate substan-
tially as and for the purpose set forth, -

8. In an air-cushion for printing-presses,
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tons; and valves, and a gravitating disk car-
‘11ed upon the bed, of: ]evels ]_}tm,flded with a
~series of grooves h‘wmg short inclines, each
~of 'which is:successively nearer the end of the;
5 stroke of the gravitating disk; qubstcmtml]y
~and for the purpose set. forth. SRR

9. In. an air-cushion for plmtmg plesse% ;

SN | -the comlmmtmn with the valves for control-:

L ling the ingress ‘md egress of air to the cush-

IO

ioning- ev]mders, and: the operating-levers con-:

- :nected thereto, of a gravitating contaet device
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upon the reciprocating bed, engaging and Op-' |
erating the levers:when the speed requires it,
and passing freely by them at other tlmes
| sub%t%ntmlly as :;md fm the pmpose S]lOWIJ z:md 13
| descrlbed R SR :

In. testlmony whereof I &fﬁ“{ my slgnatur
111 presence 0[ two mtnesses

“ ﬂnesqés |
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