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70 all whom it may concern:
Be it known that I, THOMAS J. WINANS, a

citizen of the United States, and a resident, |

of Binghamton, in the county of Broome and
State of New York, haveinvented certain new
and useful Improvements in Riveting-Ma-
chines, of which the following is a specifica-
tion.

My invention relates to improvements in
hydraulic riveting-machines; and the object
of my invention is to furnish a hydraulic riv-
eting-machine for heavy work which will be
very compact and which may be operated
without the aid of a quick-running pump or
an accumulator and the necessary heavy and
troublesome piping that the use of an accu-
mulator or pump entails. |

In the accompanying drawings, forming

part of this specification and in which similar

letters of reference indicate similar parts
throughout the several views, Figure 1 is a
central sectional elevation of my improved
riveting-machine; Fig. 2, a section of Fig. 4
on line 5 5; Fig. 3, a section of Fig. 4 on line
44; Kig. 4, acenfral sectional elevation of part

of the air or steam cylinder, and of the valve

and valve-ports through which air or steam
1s conducted to or away from this cylinder,
showing in side elevation means for operat-
ing the valve; Fig. 5, an enlarged section of
FFig. 1 on line 2 2; Fig. 6, an enlarged section
of Fig. 1online 1 1; and Fig. 7, an end eleva-
tion of the hydraulic plunger, Fig. 1.

A is the air or steam cylinder, within which
are two pistons B C. |

D 1s a piston-rod or plunger carried by pis-
ton B K, a hollow. piston-rod or plunger car-
ried by piston C. - The piston-rod or plunger
D 1s adapted to work in the hollow rod E, and
the rod E in a cylinder F, which is attached
to or forms part of the casting of cylinder A.
The cylinder I is shown in the drawings con-
nected at its lower end with a cylinder G, in
which is a piston II of well-known construc-
tion, which is used to form the head upon
the rivet. The eylinder G forms a continua-
tion of the eylinder F, and, if desired, it may
be in line with this latter cylinder. The cyl-
inders F and G, as well as the hollow piston-

50 rod E, contain the hydraulic liguid.

I is a yoke which is attached to cylinders
A and G, the lower arm of which carries the

‘rivet at a high pressure.

~anvil J, which holds one end of the rivet while

a head is being formed upon its other end.

At the commencement of the operation of
the machine hoth pistons B Care at the far end
of the cylinder A.
hollow plug divided by a wall ¢ into two com-
partments 6 ¢, the former of which communi-
cates with the compressed air or steam space
and the latter with the exhaust, is now turned
so that the air or steam is admitted to port I,
and thence tothe upper end of piston C, which
it drives down- to the bottom of eylinder A
and the hollow piston-rod of which is driven
down to the bottom of cylinder F, displacing
in this cylinder and the cylinder G an-amount
ot liquid equal to its volume and driving out
the piston If a corresponding distance. Thus
the first part of the stroke is performed with
a comparatively small expenditure of power.
~ Thepiston E carries at its lower end a head
M, which is adapted to engage and make a
tight joint with the lower end of the cylinder
F, which is contracted in diameter at this
point for this purpose. At all other points
the inside diameter' of cylinder I is some-
what greater than the diameter of head M, so
that the piston rod and head can play freely
therein., +

The piston C and its connected parts hav-
ing been driven all the way down, the valve
K 1is given a quarter-turn and the air or
steam Is admitted to the port N while the ex-
haust-port N’ is opened. The liquid that is
between the piston E and- ¢ylinder I being
now unable to escape forms a bearingagainst
the head M and locks this head in place and
prevents the piston C from rising during the
completion of the driving of the rivet. The
piston B is now driven down as far as may
be necessary to form the head upon the rivet,
the liguid in the cylinder G being under
pressure of the piston-rod DD, which is driven
down in the hollow cylinder or piston E by
the downward movement of the piston B,
the piston-rod D driving the liquid out of the
hollow piston E and into the rear end of the
cylinder G, forcing the piston I outward and
completing the formation of the head of the
It will be observed

that the area of the piston B is very much
greater than the area of the end of its rod D,
| and hence the pressure exerted by the piston
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‘D on the liquid is much greater than the ini-

tial pressure of the air or steam which is ad

[O

mitted to the top of piston 3.

- The piston I having reached the eud ofl S

downwmd stroke, the valve I{ 1s glven an-
other quarter-turn and admits stea.m to port
I/, which returns pistons 1B C both to the
upper end of the eylinder A, and the suction
caused by the return of the piston-rods D I
draws the piston I back to its first position
or until its inner end is engaged by a stop O,
projecting inward from lhe rear watl of the
cylinder G.
In Ifig. 4 I show a means f01 oiving the nec-
essary movement to the valve K, (3011{31‘51311]“
of a disk P, furnished with four ‘notehes R

~attached ta the end of valve Ik, an operating-
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lever S and a connecting-link T, one end of
which is pivoted to lever S and the other end
of which is adapted to engage alternately the
notches R in the disk 2. When it is desired
to turn the valve, the lever S is moved for-

ward until the end of link T drops into the

notch R when the lever S 1s drawn all the
way back, turning the valve one-quarter turn.

The head M on the end of piston I is not
rigidly secured to thepiston, hut has a snmll

| ]01]ﬂ1tudmal play thereon.

d is a hydraulie packing carried b; the
head M. |

careaseriesof perforations pas‘smn through
the walls of the hollow piston-rod. “T'hese per-
forations are shown in Figs. 1 and 0.

f, Figs. 1, 5, and 6, is a longitudinal hole

bored from one end of the piston I to the
other, a Contumatlon of which passefs through

piston C.

YWhen the 1)151011 C and its rod L are hfted
from the position shown in Ifig. 1, 1t 1s neces-
sary that some of the liquid which fills the
space between the piston-rod I& and the cyl-
inder I¥ be permitted to escape in order o
allow the head M to be drawn up {from its
seat. The first upward movement of the
piston C draws up its piston-rod until the
holes ¢ therein reach the top of the packing
d, when the liquid in the space between the
piston E and the cylinder I runs along the
top of the packing and through holes ¢ to in-
terior of piston-rod K, thus permittingenough
of the liguid in the space between the piston-
rod E and the cylinder If to escape to allow
the head M to be raised from its seat. Should
any liquid leak down along the rod K and
settle in the space between the end of this
rod and head M, it is, when the piston is
again forced down, carried off through hole f
to interior of cylinder A and escapes through
exhaust-ports L or N'.

While I have deseribed air or steam as the
means for actuating the pistons ID C, I do not
desire to confine myself to these means, as in
some cases 1t would be advantagcous to use
water under a low pressure in the cylinder A
for operating these pistons.

Having thus described my invention, 1
claim—

582,839

The combination in a hydraulic ma-
chine of an air, steam, or low-pressure water
cylinder, a hvdmuhc eyhndel connected to
said air, steam, or water cylinder, a piston
within Sa.id air-cylinder, a hollow piston-rod
carried by said piston extending downward

into said hydraulic eylinder, a second piston
~within
solid piston-rod earried by said piston adapted

said air, steam, or water cylinder, a

to pass down through said first piston into
said hollow piston-rod, a piston in said hy-
draulic eyvlinder, and means for controlling

the movements of said pistons within said air
or Stedm cylinder.
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The combination in a hy draulic rivet- |

ing‘ machine of an air, steam, or low-pressure
water cylinder, a hydmulic cylinder con-

nected to said air, water, or steam cylinder,

a piston within said air- cylinder, a hollow

piston-rod carried by said piston extending

downward into said hydraulic eylinder, a sce-

ond piston within said air or steam eylinder,

a solid piston-rod carried by said piston
adapted topass down through said first piston

into said hollow piston- 1‘0(1 means for lock-
~ing said first piston and 1)151%011 -rod while the
second piston and piston-rod are descending,

a pistonin said hyvdrauliccylinder, and mcans
for controlling the movements of said pistons

within said air or steam cylinder. |
3. The combination in a hydraulic ma-

chine of a hydraulic cylinder the diameter

of which is contracted at one point, a hollow
plunger of less diameter than and working in
said cylinder, a head carried by sald plunger
adapted upon the completion of the stroke of
said plunger to engage said contracted part of

said cylinder to prevent the passage of liquid
from the upper to the lower part of said ¢yl-
inder or vice versa, a solid plunger or piston
adapted to work in said hollowpiston or plun-
oer, and means for permitting the liquid to
flow from the upper to the lower part of said
hvdraulic eylinder upon the first lifting of
said hollow plunger and before said head 1s
lifted from its seat in the contracted part of
said hydraulie eylinder.

4. The combination in a hydraulic ma-
chine of a hydraulic eylinder the diameter
of which is contracted at one point, a hollow
plunger of less diameter than and working in
said cylinder, a head carried by said plunger
adapted upon the completion of the stroke of

said plunger to engage said contracted part of

said ¢y linder to prevent the passage of liquid
from the upper to the lower part of said cyl-
inder or vice versa, a solid plunger or piston
adapted to work in said hollow piston or plun-
oer, and perforations in said hollow plunger
adapted to be closed automatically when the
head on said plunger engages the contracted
part of said hydraulic eylmder, and to be
opencd to permit liquid to pass from the up-
yer part of said hydraulic cylinder to the in-
terior of sald hydraulic plunger before said

e |

i

head is moved from the econtracted part of
- sald cylinder.
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5. In a steam, low-pressure water, or air |

actuated hydraulic machine, in combination,
an air, water, or steam cylinder, a hydraulic
cylinder the inside diameter of which is con-
tracted at one point, a piston in said air or
steam cylinder, a hollow piston-rod carried
by said piston working in said hydraulic eyl-
inder, a head carried on said piston-rod capa-
ble of a slight longitudinal movementthereon
adapted when the piston is all the way down
to make a tight joint with the contracted part
of said hydraulic cylinder, a liquid passage
or passages passing through the wall of said
hollow piston-rod adapted to be closed to the
passage of liquid when said piston is all the
way down and open to the passage of liquid
when said piston is lifted, a second piston in
sald air or steam cylinder and a solid piston-
rod carried thereby adapted to pass centrally
through said first piston and into said hollow
piston-rod. |

0. In a steam, low-pressure water, or air
actuated hydraulic machine, in combination,
an alir, water, or steam cylinder, a hydraulic
cylinder the inside diameter of which is con-

LJ

tracted at one point, a piston in said air, wa-
ver, or steam cylinder, a hollow piston-rod car-
ried by said piston working in said hydraulie
cylinder, a head carried on said piston-rod
capable of a slight longitudinal movement
thereon adapted when the piston is all the
way down to engage and make a tight joint
with the contracted part of said hydraulic
cylinder, a liquid passage or passages passing
through the wall of said hollow piston-rod
adapted to be closed to the passage of liquid
when said piston is all the way down and open
to the passage of liquid when said piston is
lifted, a perforation or perforations passing
longitudinally upward through the wall of
said hollow piston-rod and through the piston,
a second piston in said air,water, or steam cyl-
inder, and a solid piston-rod carried thereby
adapted to pass eentrally through said first
piston and into said hollow piston-rod.

THOMAS J. WINANS.

VWitnesses:
ELDON R. CARVER,
AHUIRON M. SPERRY.
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