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UNITED STATES

PATENT OFFICE.

WILLIAM JOSEPH HAGMAN, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR
TO THE NILES, BEMENT, POND COMPANY, OF SAME PLACE AND JERSEY

CITY, NEW JERSEY.

MEANS FOR VARYING AREAS OF PLUNGERS OF HYDRAULIC MACHINES,

SPECIFICATION forming part of Letters Patent No, 676,251, dated June 11, 1901.
Application filed November 7,1900, Serial No, 35,748, (No model.)

To all whom it may concern:

Be it known that I, WiLLIAM JOSEPH HAG-
MAN, a citizen of the United States, residing
in Philadelphia, Pennsylvania,haveinvented

5 certain Improvements in Means for Varying
the Areasof Plungers of Hydraulic Machines,
of which the following is a specification.

My invention relates to certain improve-
ments in hydraulic machines in which differ-

10 ent pressures are desirable—such, for in-
stance, as hydraulic riveting-machines.

The object of my invention is to obtain dif-
ferent pressures without multiplying the cyl-
inders and without complicating the valve

15 mechanism, at the same time providing a

machine which can be packed without dis-

mantling the parts.
In the accompanying drawings, Figure 11is
a side view of the upper portion of a hydraulic
2o rlvetmtr-machlne, illustrating my invention.
Fig. 2 is a view similar to F10° 1, showing
parts in section. Figs. 3, 4, and 5 are per-
spective views of detached parts of the ma-
chine; and Fig. 6 is a sectional view on the
23 line 6 6, Fig. 1 showing the. passage between
the valve meehanlsm and the interior of the
cylinder.
In thedrawings I have shown my invention
applied to a riveting-machine, but it will be
3o understood that it maybeapplied toany fluid-
operated machine requiring more than a sin-
gle pressure.
P is a standard, and P’ is a stake, forming
part of a frame of a riveting-machine.
35 Ais a frame secured to the standard P.
Forming part of this frame in the present
instance is the cylinder A’ and the guide-
ways o o for the riveting-slide B'. On the
riveting-slide B’ and stake P’ are the ordi-
nary rlvetm g-dies. A cylinder A’ hasa bush-
ing o' and a stuffing-box z, and extending
throutrh this box into the forward end of the
cylmder is the main plunger B, which is con-
nected to the rear of the rlvetmcr-shde B'bya
45 boltor bolts. (Not shown in the drawings.)
Mounted in the frame A above the’ slide B
is a- return-cylinder ¢/, having -a plunger C
bearing against the forward end of the plun-
ger B. )
The cylinder A'is open at the rear end, hav-
ing an inwardly-projecting portion or ﬂanwe,
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which holds in place a flanged bushing b,
there being also a stuffing-box o' at the said
rear end. Extending into the rear end of the

cylinder is an auxiliary piston &, having a 55

head G’ at its inner end, in the present in-
stance made separate from the piston and
having a threaded portion screwed into the
plston G, which is tubular for the 1eeept10n
of a second auxiliary piston E.

In the interior of the tubular piston G isan
annular rib ¢’, having back of it a bushing ¢,
there being a stuffing-box ? on the outer end
of said piston through which the piston E ex-
tends. This piston has a head e forming a 65

6o

shoulder, and a threaded stem E' extending

beyond the head e, the threads thereon being
interrupted in the present instance, as shown

in Fig. 3. The outer end ¢" of the piston is
squared for the reception of a wrench by which 70
the piston can be turned.

The main plunger B is hollow and has an
internal screw-thread.

Disanuthaving an external screw-thread,

a flange, and an internal interrupted thread %5
designed to mesh with the threads of the stem

E'. The nut D can be attached in any suit-
able manner to the rear of the plunger B.

Valve mechanism N, operated by the lever
M, is attached to the side of the machine, and 8o
a passage Q connects it with the main eylin-
der, as shown in Fig. 6. Thereturn-cylinder
receives its pressure fluid from any point in
the system.

The operation of my device is  as follows: 85
Inorder to obtain the maximum working pres-
sure’ ati the riveting-dies, the serew-stem E’
is detached from the nut D by turning the
piston E. This allows the full pressure of
the water admitted to the space W to be ex- gc
erted on the plunger B. This water-pressure
is also exerted on the face of the stem F/, the
head or shoulder ¢ keeping the piston E in -
the piston G by engaging the rib g’ thereof.

By turning the piston E when it is at the for- g3
ward end of its stroke and when the plunger
B,with theslide B’, isin the ouf position shown
in the drawings the threaded stem E’ will en-
gage the threads of the nut D, coupling it to
the plunger B. 'When now the water is ad-
mitted to the space W, the piston E will move
forward with the main plunger B, and the
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available working pressure at the dies will be"
diminished by as much as the active area of |

the faceof the plunger B has been diminished
by the area of the piston E. If now the plun-

ger B is moved in contact with the head of

the piston G and the screw K’ turned so as to
couple it to the plunger, when water is ad-
mitted the pistons G and E will both move
forward with the plunger B, but the available
force at the riveting-dies will only be that
due to the pressure exerted on the annular
surface g-of the rear of the head G’ of the pis-
ton G. Sincetheareaisproportionately small,
it will give the minimum pressure.

By the above means it will be seen that a

single plunger is used, which when acting.

alone -exerts its maximum pressure, when
coupled to one aunxiliary piston exerts an in-
termediate pressure, and when a second pis-
ton is' attached the minimum pressure is at-
tained. The application of this idea is not
confined to riveting-machines, since it will be
understood by those skilled in the art that it

may-beapplied toany of the well-known forms :

of hydraulic or other machinery—such as
punches, shears, &c.—in which a variable
pressure at the plunger is required.

It will be understood that I do not confine-

myself to the use of interrupted threads in
coupling the auxiliary pistons to the main
plunger and to one another, as I may employ

any other mechanical device to accomplish:

this end.
It is to be noted that by my improved de-

vice the pistons are all outside packed, the.

various - stuffing - boxes being in positions
which can easily be reached and overhauled

without dlsturbmv any other part of the ma-:

chine.
I claim-as my 1nvent1on—-

1.-In a riveting or similar hydraulic ma-|

chine capable of exertmd variable pressures,

the combination of a frame, a cylinder there-:

on, a moving slide, a plunger connected to

said slide, and means extending through the-
eylinder to the outside of the same for vary-.
- ing the area of said plunger exposed to the.
motive fluid, said means being positively se-.

cured to the plunger and held thereto during
the entire length of stroke, substantially as
deseribed.

2. The combination in a riveting or s1m11ar

hydraulic machine, of a frame, a moving slide
and a cylinder thereon, a plunger operating.

in said cylinder, a plston and mechanism at-
tached thereto extending through the cylin-

der to the outside of the same, said piston-
. being constructed to be coupled to or released
from said plunger at will, the relative posi-:
tions of the piston and of ‘ohe plunger remain--

ing the same throughout the entire stroke,
subsbantially as described.

3. 'The combination in ariveting or similar

hydraulic machine, of a frame, guides there-

om, amoving slide operated in said guides and

havmor connected to it a main plunwer, a cyl-
inder:on the frame for said plunger, auxil-
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iary pistons in the cylinder, and mechanism
extending to the outside of the cylinder for
coupling and disconnecting said pistons and
the plunger, the relative positions of the pis-
tons and the plunger remaining unaltered
during operation throughout the entire stroke
of said plunger, substantially as desecribed.

4. A riveting or similar hydraulic machine
consisting of a frame, a moving slide and a
cylinder thereon, a hollow piston in the eyl-
inder connected to theslideand having serew-
threads in its interior; a second piston in the
cylinder also having screw-threads thereon
and means for turning the said second piston
whereby the two pistons may be coupled to-
gether, substantially as described.

5. In a riveting or similar hydraulic ma-
chine, the combination of a frame, a ¢ylinder

thereon, a plunger in the cylinder having at-

tached to it a moving slide, guides for said
slide, two auxiliary pistons.in said cylinder,
one within the other, a threaded stem on one
of said pistons and threads on the plunger

- whereby either one or both of the auxiliary

pistons may be coupled to the plunger, sub-
stantially as described.

6. The combination in a riveting or similar
hydraulic machine, of a supporting-frame, a
moving slide and a cylinder thereon, a plun-
ger in the eylinder connected to the moving

:slide, said plunger having an internal inter-

rupted thread, a piston in the eylinder hav-

_ing an interrupted thread thereon; and means

for turning the piston whereby, when the pis-
tons have been moved together, they may be
coupled substantially as described.

The combination in ariveting or similar
hydrauhc machine of aframe, a moving slide
and a cylinder onsaid frame, a hollow plston
in the cylinder connected to the movingslide;
a nut in said piston baving 1nterna1 inter-
rupted threads, two auxiliary pistons in the
said cylinder, one within the other, the inner
one having a stem with interrupted threads
thereon, said pistons being so constructed
that when the outer section of the threaded
stem of the inner piston engages the plunger,
said plunger and the inner plston are coupled
together, and when the inner section of the
threaded stem of said piston. engages the

plunger, the two auxiliary pistons are cou-

pled to said plunger, substantially as de-
seribed.

8. In a riveting or similar hydraulic ma-
chine,the combination of a supporting-frame,
a cylinder on one arm thereof, guides, a mov-

‘ing slide constructed to operate in'the guides

and having attached to it a plunger which
works in said cylinder, auxiliary pistons in
the cylinder, with means for coupling either
one or all of said pistons to the plunger, and

| outside-packed stuffing-boxes for the plun-

ger and for each of the pistons, substantially

‘as desembed

9.4In a riveting or similar hydraulic ma-
chine, the combination with a frame, of a

moving slide and a return-cylinder, of a main
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eylinder flanged intérnally at the rear end, a
hollow plunger in the forward end of said eyl-
inder and attached to the moving slide, a tu-
bular piston langed both internally and exter-
nally, asolid piston within the tubular piston
and having a shoulder and means for coupling
either one or both of said pistonsto said plun-
ger whereby three different pressures for riv-
eting or other service may be obtained, sub-
stantially as described.

10. In a riveting or similar hydraulic ma-
chine,the combination of a supporting-frame,
a cylinder on one arm thereof; guides, a mov-
ing slide constructed to operate in the guides
and having attached to it a plunger which

3

works in said eylinder, auxiliary pistons in
the eylinder, with means for coupling either
one or all of said pistons to the plunger, and
a single passage-way opening into the cylin-
der, between the pistons, through which the
motive fluid may enter and exhaust, substan-
tially as described. ,

In testimony whereof I have signed my
name to this specification in the presenece of
two subscribing witnesses. .

WILLIAM JOSEPH HAGMAN.

‘Witnesses: . ‘
WirLiaM E. BRADLEY,
Jos. H. KLEIN.

20



