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e all whom it maily cOnCerm:

Be it known that we, Joun H. ALLEN and
TaoMas VICKERS, citizens of the United
States, residing at the borough of Brooklyn,
city of New York, county of Kings, State of
New York, and the borough of the Bronx,
city of New York, in the county of New York
and State of New York, respectively, have
invented certain new and useful Improve-
ments in Fluid-Pressure Engines, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
ings, forming a part thereof.

This invention relates to fluid-pressure en-

oines, and is particularly applicable to ma-
chines employing fluid - pressure - actuated |

hammers, such as riveting-machines; and the
objects of the invention are to provide a reli-
&bie, simple, and economical machine of the
described class in which the action of the
valve controlling the reciprocation of the
tool-operating piston is automatic and 1s con-
trolled by fluid-pressure in both directions.

Further objects of the invention will ap-
pear from the following spectfication.

We will now describe the construction
shown in the accompanying drawings and
embodying our invention and will thereatter
point out our invention in claims. |

Figure 1 is a side elevation, partly mn sec-

tion, of a riveting-machine in connection.

with which the invention 1s particularly ap-
plicable. Fig. 2 is an enlarged detail side
elevation of the fluid-pressure cylinder for
operating the hammer and also shows the
parts immediately in connection with the
pressure-cylinder, all of these parts being
shown at the completion of a riveting oper-
ation. Fig. 3 is a detail end elevation of the
supporting-socket for the pressure-cylinder.
Fig. 4 is a detail end elevation of the clamp-
head at the plate-engaging end of the pres-
sure-cylinder. Figs. 5, 6, and 7 are detail
sectional views of the flumid-pressure ¢ylinder,
valve-chest, and valve, the parts being 1n
three different positions.

Referring to Fig. 1, a riveting-machine 1s
shown comprising a pair of tongs composed
of members or levers a b, suitably pivoted to-
rether and suitably supported in any well-
znown or convenient manner. The short

arms of the levers of the tongs are equipped
with a fluid-pressure-actuating device, such

as ¢, for opening and closing the long arms of

the tongs. This actuating device and parts

l

| Ea,sses a tightening-bolt ¢

connected therewith are of the well-known
construction of Allen riveting-machine.

The fluid-pressure cylinder d 1s supported
on one of the long arn.s of the tongs a 6 by
suitable weans, (shown mmore in detail in Figs.
2 and 3,) the lever ¢ having aflixed toits outer
end an end member ¢, which is provided with
a bore to receive a stud ¢, projecting out-
wardly from the lever a and entering the
boré thereof. The end member ¢ 1s provided

with a base-flange e?, which is placed against
. the flange ¢* at the end of the arm e and

around its stud ¢/, these two flanges being
firrly and rigidly secured together by neans
of fastening-bolts et.  This n eans of attach-
rent h.lds the end wember and parts sup-
ported thereby fir nly in position against de-
tachment, while the stud ¢, entering the end
member, stiffens the latter and takes up the
lateral strains. The end member e 1s pro-
vided with a split socket f, preferably cir-
cular in form, and the two portions forn:ed
by splitting the socket are provided with out-
wardly-extending ears f’, through which
passes a clamping-bolt /% The two por-
tions of the socket are of a springy nature,
and the clamping-bolt f* clamps the same
firmly upon the extenston portion 4 of the
fluid-pressure cylinder d, which passes there-
through, and which, to correspond therewith,
is of circular form. By loosening the bolt f?
the pressure of the clamp on the cylinder 1s
relieved and the cylinder may be turned on
its axis and adjusted to any position and
fixed in that position by retightening the
bolt 2. Between the extension d’ and the
main body d of the pressure-cylinder 1s
located a shoulder d*, which abuts against
one side of the socket £, the extension d’ being
long enough to protrude a suitable distance
bevond the opposite side of the socket. The
protruding portion of the cylinder extension
d’ receives a clamp-head, such as ¢, which 1s
shown in end elevation in Fig. 4, which clamp-
head is also split at one side and is there Ero-
vided with ears or lugs ¢’, through which
The bolt ¢*

inds the clamp-head ¢ firmly upon the pro-
truding end of the cylinder extension, and,
in connection with the shoulder at the oppo-
site side of the socket f, assists in retalnming
the fluid-pressure cylinder rigidly in position.
The upper surface of the clamp-head ¢ bears
upon the under surface of the Sﬁ)lit socket £,
and the bottom of the clamp-
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upon the work which is to he riveted, where-
by the clamp-head ¢ receives all the thrust
existing between the split socket and the

worl, thus relieving the fluid-pressure cylin-

der d of such thrust. In place of the clamp-

il

head g1t ts evident that other suitable mecans

may be provided. 1t 1s desirable to taper
the outer end, or that end of the elamp-head
g which 1s to hear directly upon the surface

o of one of the plates to be riveted, and to pro-
vide the same with sight-openings ¢*, so that
the riveting or other operation which takes
place may be viewed. The lever b of the
tongs of the riveting-machine 1s provided

15 with an opposing weight 4 1n a well-known
manner, which opposes the blows or concus-
sions produced by the hammer operated by
the fluid in the fluid-pressure cvlinder, and is
adapted to receive interchangeable dies, such

20 as £/, to hold the headed end of the rivet
during the riveting operation.

The means for actuating the tool-operating
piston 7, as shown n Figs. 5, 6, and 7 in de-
tail, will now be described. The piston is

25 provided with a piston rod or shank 2/, form-
ing an extension or hammer end thereof.
The valve for controlling the pressure-actu-
ated movement of the piston 1 1s automatic
in 1ts action, being acted upon by fluud-pres-

3o sure 1n both directions of its movement.
The form of the valve is of the differential
type for the purpose of making use of differ-
ential pressures, which are in part controlled
from the piston. The valve-chest 7 is pro-

35 vided at one side with a pressure-fluid inlet
7", which communicates with a branch pas-

sage 7%, one leg of which, 7, extends to one side |

of the inlet 57, and the other leg 7* to the ol‘p—
posite side. Between the legs 7° 9* and the
4o branch passage 7° there extend from the
valve - chamber the fluid-pressure supply
channels or passages I I/, which lead, re-
spectively, to opposite ends of the fluid-pres-
sure cylinder and at opposite ends of the pis-
45 ton or piston-head 2. The supply-channel %
extends to a longitudinal recess or groove £?,
located at that end of the fluid-pressure cyl-
inder adjacent its extension. The supply-
channel £” communicates with a small annu-
5o lar recess or groove A* in the opposite end of
the fluid-pressure cylinder. Intermediate of
the channels or passages £ £’ is an exhaust
channcl or passage [, leading to an exhaust-
outlet {’. The valve which is guided in the
55 valve chest or box comprises a valve-stem
m, one end of which 1s extended bevond the
valve-heads and protrudes thmug% and 1s
gulded 1n an air-inlet n at one end ot the
valve-chest for manual operation of the valve
6¢c 1n lubricating or at starting should it not be
properly lubricated. Upon the valve-stem
m are located and suitably disposed the
valve-heads o, o', 0%, and o0® respectively,
four in number, and the air-inlet opening n

constant communication with the - atmos-

pherie air. The intermediate valve-heads o’

and o®, with their four surfaces, furnish the
active valves for controlling the communica-
tion between the fluid-pressure supply and
the passages or channels £ and £/, on the one
hand to supply fluid-pressure to the fluid-
pressure cyhnder and on the other hand to
connect the sard passages or channels with
the exhaust.  The head o constitutes a valve-
shifting head, and fluid-pressure acts upon
both faces thereof, as will appear hereinafter.
The fourth valve-head o° is also a valve-shift-

" ing head, and flurd-pressure acts only upon the

inner or lower surface thercof. It will be
seen, therefore, that there are seven surfaces
on these valve-heads which are acted upon by
flurd-pressure. The pressure on four of the
surfaces 1s balanced, as is evident—namely,
the pressure on the adjacent faces of the heads
o and o” and the pressure upon the adjacent
faces of the heads 0" and 0*.  The pressure on
these facesmay hence beignored in the under-
standing of the differential features of the
imvention, which reside mainly in connection
with the heads o and ¢*. The valve-head o°
is ol less diameter than either of the other
three heads, which are of equal diameter, and
1t 1s gulded in a smaller extension of the
chamber of the valve-chest, which is prefer-
ably formed as by a bushing p, Suit&{;ly se-
cured 1n that end of the valve-chest adjacent
the air-inlet m. The space of the valve-
chamber which is between the outer or lower
face of the valve-head o and the adjacent end
wall of the said chamber is at intervals placed
in connection alternately with the outer air
and with the fluid-pressure cylinder d. The
means of communication is an opening ¢ in
the adjacent wall of the valve-chamber, from

~which branch in OF[}OSit{-} directions ducts r
1

r’, respectively, the former leading to an
opening or port ° in the inner wall of the eyl-
imder d and the latter leading to an opening
or port r* 1 the inner wall of the extension ag’
of the cylinder. The port 7 is located inter-
mediate of the cylinder extremities and the
channels or passages &k £, '

LHlaving described the construction of the
parts shown in the drawings, the operation of
the form of valve-controlling means shown
will now be described.

The piston and the valve are assumed to be
at the outset and when the fluid-pressure is
first let on in the lower position. (Shown in
Fig. 5.) Compressed air or steam being now
admitted m the well-known manner through
the inlet-opening 4 passes into the branch
passages 7° 7' and into those portions of the
chamber valve-chest which are located be-
tween the adjacent faces of the valve-heads
00" and o* 0®. 1t will be understood that the
ﬁressure on the equal adjacent faces of the

eads o o’ is balanced, whereas there is a dif-

65 places the outer face of the valve-head o® in | ferential pressure on the adjacent faces of
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the heads o? 0%, tending to maintain the valve
in lower position. In this position of the
valve the pressure fluid will flow 1into the
valve-chest by way of the passage 7° and pass
through the passage or channel k into the
fluid-pressure cylinder and will pass, by way
of duct 7, from the fluid-pressure cylinder into
the space at the lower or outer end of the
valve-head o and will overcome the differ-
ential pressure which tends to hold the valve
down and will Teciprocate the valve into the
upper position, (shown 1n Fig. 6,) thereby
shutting off communication between the
channel or passage k& and the fluid-pressure

inlet and establishing communication be-

Y

tween the inlet and branch passage 7* and | | _
sure fluia from the cylinder to one part ot

the channel or passage &'.  Fluid-pressure
heing thereby let in under the piston 2 or at

that end adjoining its extension ¢ the pIs- |
| communicating with the same part ol the

ton will be raised. It will be observed that
pressure {luid which has been admitted into
the space and duct controlled by the duct »
will be entrapped therein as soon as the
outer end of the piston passes the port 1.

This pressure holds the valve in the upper | |
working in the eylinder and provided w 1th an

position (indicated i Fig. 6) until it 1s to be
reciprocated in the opposite direction. Now
as the piston ¢ moves upward 1its extension
v is caused to pass and open the port r°,
thereby permitting the tluid pressure stored
within the ducts » 7" and the space controlled

thereby to escape into the surrounding air,

thereby relieving the pressure on the lower
or outer face of the wvalve-head o.
pressure being relieved, the valve 15 1mirme-
diately reciprocated into the lower position

(shown in Iig. 7) due to the effect of differ-

ential pressures on the adjacent faces of the
valve-heads o? ¢®.  In point of fact it will be
seen that at the moment the reverse recip-
rocation of the valve takes place the oppo-
site ends of the valve are both in communi-
cation with atmospheric air. The reversal
of the position of the valve cuts off the sup-
ply of Huid-pressure to the lower part of the
cylinder,-opens the lower part of the eyhn-
der to the exhaust, and admits the fluid-
pressure to the upper part of the cyhnder,
thereby producing the blow of the hammer
upon the head of the rivet or the blow ol
whatever operating-tool may be attached to
the piston. As scon as the outer end of the

mitted into the space at the outer end of the
valve-head o and the position of the valve
is reversed, as before described, and the re-
peated blows of the hammer or other oper-
ating-tool will be produced, together with
accompanying controlling motions of the
valve, the two working together to effectuate
the desired results.

It is evident that certain changes and ve-

tails are within the principles and scope of |

the invention and that certain parts may be
used with others orto the exclusion of others,

This |
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as may seem both desirable and according to
the work in hand and the results to be pro-
duced.

Having thus described our invention, what
we claim, and desire to secure by Letters Pat-
tent, 18—

1 The combination of a fluid-pressure cyl-
inder provided with an extension and a duct
1 the extension and open to the air, a piston

| working in the cylinder and provided with an

xtension part adapted to open and close the
said duet, a valve-chest, a valve therein,
means controlled by the valve for admitting
fluid to either end of the ¢cylinder, means con-
irolled by the valve for exhaust and means
controlled by the piston for admitting pres-

satd valve-chest to shift the valve in one di-
rection, the aforesad oxtension-duct also

valve-cliest to shift the valve in the opposite
airection. | |

9 The combination of a fluid-pressure cyl-
inder provided with an extension and a duct

1 the extension and open to the air, a piston

extansion part adapted to open and close the
said duet, a valve-chest, a valve therein,
means controlled by the valve for admitting
flui 1 to either end of the cylinder, means con-
trolled by the valve for exhaust and a duct
controlled by the piston for admitting pres-
sure fluid from the cylinder to one part of
sail valve-chest to shift the valve in one di-
rection, the aforesaid extension-duct also
communicating with the same part of the
valve-chest to shift the valve in the oppostte
Jdirection.

3 The combination of a {luid-pressure cyl-
mncter provided with an extension-guiie hav-
ing a duct therein open to the alr, a piston
working in the ¢ylinder and provided with an
extension-shank adapted to open and close
ihe said cuet, a valve-chest, a valve therein,
means controlled by the valve for amitting
fluid to either end of the cyhncer, means con-
trolled by the valve for exhaust and means
controlleii by the piston for admitting pres-
aure {luid from the eyvlinder to one part of
cnit valve-chest to shift the valve in one di-
rection, the aforesald extension-duct also

communicating with the same part of the
piston passes the duct »* {luid-pressure is ad-

valve-chest to shift the valve in the opposite
direction. '

4. The combination of a [luid-pressure cyl-
inder provided with an extension and a duct
in the extension and open to the air, a piston
working in the eylinder and provided with an
extension part adapted to open and close the
saidl duet, a valve-chest, a differential valve
therein, means controlled by the valve for
admitting fluid to either end of the eylinder,
means controlled by the valve for exhaust
and means controlled by the piston for ad-

mitting pressure {luid from the cylinder to
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one part of said valve-chest to shift the valve
In one direction, the aforesaid extension-cuet

also communicating with the same part of

the valve-chest to shift the valve in the OPPo-
stte direction. N

5. The combination of w (luid-pressure ¢yl-
mder provided with an extension and a valve-

controlhing exhaust-cuct in the extension
and communicating with the alr, a piston

within the cylinder,-a piston extension con-

nected with the piston and reciprocating in |

the eylinder extension and controlling the
exhaust-cuct therein, a valve-chest having a

pressure-fluid inlet, a valve reciprocating in

satd chest and comprising a valve-stem an:|

four valve-heads one of which is of loss ¢ ian-
eter than the others and is exposed on one

il i e

oiven side to constant communication with
the outer air and another of which is exposed
OnL all opposing siie to communication with 2o
the exhaust-duct, and means fTor cstablishing
communication between such opposing side
of the last-mentioned valve-head and the
fluirl-pressure cvlinder while the valve-con-
trolhng exhaust-duet is closed by the piston’ 23
cxtension. '

In testimony whereol we have aflixed our
sigmatures in presence of two witnesses.

JOIN H. ALLEN.
THOMAS VICKERS.

T e — p— ey g

_ ==

Witnesses:
| ALBERT V.T. Dar,
| HHenry DBArNESs,
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