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To all whom it may concer: _
Be it known that I, Epwin D. CODDINGTON,
a citizen of the United States, residing at

North Milwaukee, in the county of Milwau-
kee and Stste of Wisconsin, have invented

certain new and useful Improvements in

Hydropneumatic Presses, of which the fol-
Jowing is a specification, reference being had
to the accompanying drawings, forming &
part thereof.

This invention relates to machines In
which a ram or plunger 1s operated by an

elastic fluid through the medium of an 1n-

elastic fluid and the pressure is augmented at

the end or any part of the working stroke of
said ram or plunger by an suxiliary plunger or
intensifier of comparatively small area.

The main object of the invention is to sim-
plify and improve the construction and oper-
ation of machines of this class.

It consists in certain novel features of con-
struction and in the peculiar arrangement

and combinationsof parts, as hereinafter par- ;

ticularly described, and pointed out in the
claims. '

For the purpose of illustration I have.

shown a riveting press or machine embody-
ing the invention, which, however, is appli-
cable with little or no change to other pur-
poses. '

In the accompanying drawings like char-

acters designate the same parts in the sev-

eral figures.

Figure 1 is a view, partly in side elevation
arid partly in vertical longitudinal section,
of the machine.
the mechanism for operating the ram or plun-
ger which carries the movable die; and Fig. 3
1s an enlarged cross-section on the hine 3 3,
Figs. 1 and 2, showing the controlling-valve
of the motor which operates the movable die
OT Tam. -

Referring to Fig. 1 of the accompanyin
drawings, the frame of the machine 1s fo‘rmeﬁ
with two opposing jaws a a, one of which car-
ries the fixed die §, the other being formed or
Erovided- with a cylinder ¢ opposite and in

ine with the fixed die. In this cylinder 2

ram or plunger d is fitted to work, and to this

ram the movable die e is adjustably attached
by a screw ¢. The cylinder and ram are
preferably of the differential type, with one
end of each nearest the die of larger diameter
than the other end. For withdrawing the
ram and movable die away from the fixed
die a compressed-air or other fluid supply,

Fig. 2 is an axial section of |

|

and the piston 2 has a plun

_operating said valve

"around the plunger m.

connection f is made with the larger end of
the cylinder ¢. To forcethe ramd toward the
fixed die and to produce the working stroke
of the movable die, a cylinder g, having two
independently-movable pistons h and 1, 18
provided. This cylinder has at one end an
extension consisting of two tubular parts j
and & of larger and smaller bores or diame-
ters, respectively. Referring to Figs.2 and 3
in connection with Fig. 1, the parts of this
extension are arrange
other and with the cylinder g and norma,llgf
communicate with each other at their ad-
joining ends.
part k communicates with the smaller end of
the cylinder ¢. The piston A has a tubular

lunger I, which extends into and works

eely in the larger part j of said extension,
. er m, which 1s
fitted to workin the tubular plunger l and nor-
mally projects through it into said part 9 and

is adapted to work in the smaller part & of

said extension. The head of the cylinder g
opposite the extension j k is forme with an
extension n, having abore in line with the axis

of the cylinder, and the piston 4 has a tubular
stem o, which is fitted in said bore and may

be formed, as shown, integral with the plun-
ger m. Ti1_e passage P in the stem 0 commu-
nicates at its inner end through lateral open-
ings or branches .
two pistons b and 4. - The extension 7 1s also
formed with a valve-chamber 7, communicat-
ing through a passage s with the outer end of
the bore in which the tubular stem o works
and through a passage ¢ with the space be-
tween the adjacent

axial exhaust-passage w, 18 fitted in said
chamber. A pipe or passage & connects said

coaxially with each

The other end of the smaller

gtyith the space between the
7.

cvlinder-head and the
piston 4. "A rotary valve v, formed with an

6o
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chamber with a source of com ressed air or

other fluid under pressure, and an exhaust-
pipe ¥, attached to the extension n, as shown
in Fig. 3, communicates with the exhaust-
passage w in said valve. At 1ts end opposite
the exhaust-pipe the valve has a stem which
projects through a stuffing-box and is pro-

vided with an arm 5. This arm 1s connected

with & hand-lever 6 near the dies, as shown In
Fig. 1, or any other
may be employed. Be-
tween the cylinder g and its extension 7 k
suitable packing z is provided around the tu-
bular plunger . Packing 2 is also provided
in the outer end of the tubular plunger !
Between the partsj

suitable connection for

100

1C5

110



o .éo The machine hereinbefore described oper-
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~and £ of the cylinder extension packing 3 is | » is now turned back to its original position,
provided to prevent leakage back from part | as shown in Figs.1 and 2, permitting the com-
£ 1nto part j when the plunger m is:adwanced, | pressed air or other actuating fluid to escape
and packing 4 is provided in the opposite cyl- }f)rom the cylinder g through the passages ¢
5 inder-head around the tubular-stem-o. The | and w, and also, if necessary, through the 7o
~extension j k is filled, by means of a pipe , passages p, s, and w; communication between
‘with o1l or other inelastic fluid when the plun- | said passages and the supply-passage x being

ger d 1s 1n its upper position, as shown in Fig. | cut off in this position of the valve. The
1, and the pistons % and 4, with their plungers compressed air or other fluid under pressure
10 ! and m, are in their initial positions, asshown constantly admitted through the connection 75
in Kig. 2, and said plungers are so propor- J to the larger end of the cylinder ¢ thereupon
tioned that when advanced into said cylinder | forces the ram d back to its original position
extension j k their displacement of the oil or | in the smaller end of said cylinder, displacing
other liquid contained therein will béfore the | the liquid therein and forcing it back into the
- 15 plunger m reaches the limit of its adwance | cylinder extension 7 k. The liquid thus 8o
- movement fill the smaller end of the cylinder | forced from the cylinder ¢ by the ram d reacts
¢ normally occupied by the ram d, and | first on the plunger m and then on the plun-
thereby force said ram to the full extent of ger [ to return the pistons ¢ and A, with said
1ts-movement toward the fixed: die b. plungers, to their original positions, as shown
In the drawings. The machine is now ready 85
for operation upon another rivet. |
Various modifications in the minor details
of construction. and arrangement of parts
‘may be made without materially affecting
the operation of the machine and within the go
principle andintended scope of myinvention.
I elaim— __- - '
1. In a hydropneumatic press the combi-
- th nation with a ram and a cylinder therefor, of
- 30 tween the jaws a of the frame with the rivet | a cylinder provided with two independently- g5
‘to'be-upset in line with the-dies b and e, the | movable pistons, and with a tubular exten-
< valve v is first -turned to the left, thereby | sion hawing larger and smaller bores, and
-establishing communieation between thepas- plungers attached to said pistons and fitted
sage s and the supply-passage . Com- | one within the other to work in the smaller
35 pressed air or other fluid under pressure is | and larger bores respectively of said cylinder roo
thereby admitted through said passages and | extension, substantially as described.
the passage p into the space between:the pis- 2. In a hydropneumatic ress the combi-
tons A and 2. The piston ¢ remaining sta- | nation with s ram and a cylinder therefor of
tionary, the piston % is.advanced or moved‘to. | eoaxial chambers of larger and smaller diam-
- 40 the'left with the tubular or larger intensifier- | eter communicating with each other and rog
Flunger [, which displaces the oil or other | through the smaller chamber with said.cylin-
hiquid in the larger part § of the cylinder ex- | der, a cylinder provided with two independ-
tension and forces said liquid therefrom into ently-movable pistons and with fluid supply
the cgﬂinder ¢, thereby quickly moving the | and exhaust eonnections and passages lIe)'a,d}#-
45 ram b, with the die ¢, against the rivet.and ing therefrom to the space between the two: 110
partially upsetting the same. The valve vis pistons and the space between one of said
‘now ‘turned back to the right sufficiently to. ‘pistons and the adjacent cylinder-head, a
connect the passage s with the exhaust-pas-- valve.controlling said:passages, and,plungers
-sage w and pipe y and the passage ¢ with the fitted one within the other to work in said
o supply-passage x. 'The piston 7is.thereupon:| dhambers and attached to said pistons, sub- 115
advanced or moved with the smaller intensi- stantially as described. -
fier-.éplunger m to the left, the air or other{ 3. Ina hydrepneumatic press the combi-
fluid . between the two pistons escaping. nation with a ram and-a cylinder therefor, .of
through. the passages p, s, and w. As the | a leind&riproﬁd’ed‘viith-two independently-
55 E unger m enters the bore of the smaller:part movable.pistons and at the.ends with.tubular 120
~ k of"the cylinder extension the liquid con- | extensions ome of which has a larger -and..a.
tained therein is.prevented. by the packing 3| smaller ‘bore communicating with ‘the ram-
izom escaping into the larger part 7 of said | cylinder, .a' tubular plunger attached to.onse
cylinder extension,.and as said:plunger m.ad- | piston and fitted to work in. the larger ‘bore,
6o vanees, displacing the liquid in-said part % | a smaller lunger attached to'the otherpiston r25
~ andforcingit into the smallerend of said cyl- | and fitked to work through the tubular:pluns
inder ¢, the ram &, with the die ¢, is advanced | ger into -the smaller bore of one cylinder ex-
- with great force against the riwet supported tension, the last-namedpiston having a tubu-
by the die b, thereby completely uﬁsetting lar stem fitted insthe other cylinder extension
65 end forming a head on said rivet.” The valve | and communicating with the space between 130

ates as follows: The pistons hand ¢, the inten-
sifier-plungers [ and m, and the valve » nor-
mally occupy the positions in which they are
shown in the drawings, and the ram b is
25 forced back into-and held in the smaller end
. of-eylinder ¢ by the constant admission of

. compressed air or other fluid under pressure
~* 1nto the larger end of said cylinder ¢ threugh
- theconnectionf. The work being placed:be-
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~ said pistons, and valve-controlled fluid sup-

[O

L3

<O

ply and exhaust connections communicating
with said tubular stem and with the space

between one piston and the adjacent cyln-

der-head, substantially as described.

4. In a hydropneumatic press the combi-
nation with a differential ram and cylinder
therefor having a fluid-supply connection at
the larger end, of a cylinder provided with

two independently-movable pistons and with

an extension having larger and smaller bores
connected with the smaller end of the ram-
cylinder, plungers attached to said pistons

and adapted to work one within the other in

the smaller and larger bores respectively of
said cylinder extension, and means for ad-
mitting and releasing an actuating fluid to
and from the space between said pistons and
the space between one of them and the ad-
jacent cylinder - head, substantially as de-

scribed
5. In_a hydropneumatic press the combi-

nation with a ram and a cylinder therefor, of |

longer plunger of
to the other piston and fitted to work

8

| a cylinder provided with two independently-
movable pistons and with an extension hav-

ing larger and smaller bores communicating
througi the smaller bore with the ram-cylin-
der, a tubular plunger attached to one piston
and fitted to work in the larger bore, and a
smaller diameter attached

through the tubular plunger into the smaller
bore of said cylinder extension, which 1s pro-
vided between its larger and smaller bores
with packing fitting the smaller plunger and
between its larger bore and the piston-cylin-
der with packing fitting the larger plunger,
which is in turn provided with packing fitting
the smaller plunger, substantially  as de-

1 seribed.

In witness whereof I hereto affix my signa-
ture in presence of two witnesses.
EDWIN D. CODDINGTON.
Witnesses:
Mavpe L. EMERY,
Cuas. L. Goss.
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