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Io aaZZ whony it ma,y COTLCETTL:

Be it known that I, WILLIAM JOSEPH HAG-
MAN, a citizen of the United States, residing
in Phﬂadelphla Penn sylvama,have invented
certain Improvements in Means for Varying
the Areasof Plungers of Hydrauhe Machines,
of which the followmcr is a speclﬂeatlon

My invention 1elates to certain improve-
ments in hydraulic machines in which differ-
ent pressures are desirable—such, for in-
stance, as hydraulie rivetin mmaehmes

The object of my mventlon is to obtain dif-

ferent pressures without multiplying the ¢yl-
inders and without complicating the valve
mechanism, at the same time providing a

machine whlch can be paeked mthout d1s-,

mantling the parts. | |
In the accompanying drawin ﬂ*s Figure 11is

a side view of the upper portion of a hyd1 aulie

riveting-machine, illustrating my invention.
Fig. 2 is a view similar to Flﬂ' 1, showing
parts in section. [Kigs. 3, 4, and 5 are per-

spective views of detached parts of the ma- |
| ,a, flange, and an 1nternal interrupted thlead

desi ﬂ'ned to mesh with the threads of the stem

chine; and Fig. 6 is a sectional view on the

line 6 6, Kig. 1 showmﬂ'the passage between |
the valve meehdmsm and the mtemm of the
¢ylinder. | |

In thedrawings I have shown my 1nvent10n '-

applied to a rwetmn*-machme, but it will be
fluid-

understood that it may be apphed toany
operated machine reqmrmﬂ' more thau a sin-
ole pressure. |

P is a standard, and P’ is a stake, tormmn'
part of a frame of a riveting-machine.

A is a frame secured to the standard P.
Forming part of this frame in the present
1nstance 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-
- Acylinder A’ hasa bush-

nary rwetm o-di1es.
ing a and a stuffing-box 2, and extending

throuﬂ'h this box mto the forward end of the'
| ylmder is the main plunger B, which is con-

nected to the rear of the rwetmn*-shde B by a
bolt or bolts. (Not shown in the drawings.)

Mounted in the frame A above the slide B
is a return-cylinder ¢/, having -a plunger C
bearing an'alnst the forward end of the plun-
ger b,

The eylinder A’ is open at the rear end hav-
ing an inwardly-projecting portion or ﬂanﬂ'e,

[ which holds in place a ﬂanﬂ'ed bllShlIlt, b,
there being also a stuﬂcinn'-box x' at the said
rear end. Extendmff into the rear end of the
cylinder is an aumharv plston (, having &
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 &, which is tubular for the 1eeept10n
of a Seeond auxiliary piston E. |
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In the 1ntel101 of the tubular piston G i isan

l annular rib ¢', having back of it a bushing e,
there being a stufﬁn&f-box x2* on the outer end
of said plston through which the piston E ex-
tends.
shoulder, _ _
beyond the head ¢, the threads thereon being
| interrupted in the present mstanee, as shown

This piston has a head e forming a
and a threaded stem K’ extending

in Fig. 3. The outer end ¢" of the piston is

.squared for the reception of a wreneh by which

the piston can be turned.
The main plunger B is hollow and has an

-lnternal sclew-thre&d

Disanuthaving an ettel nal ser ew-th1 ead

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 sade of the machine, and

a pa,ssage Q connects it with the main eyhn-
der, as shown in Fig. 6.

The return-cylinder
receives its pressure fluid from any pomt in

the system.

The oper ation of my devwe is- as follows:

Inorder toobtain the maximum working pres-
sure at the riveting-dies, the screw-stem E'
Is detached from the 111113 D by turning the
piston E. This allows the full pressure-of

the water admitted to the space W to be ex-
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erted on the plunger B. This water-pressure |

is also exerted on the face of the stem E', the

head or shoulder e keepmn‘ the plston Ein

the piston G by engaging the rib g’ thereof.

By turning the plston E when it is at the for-

ward end of its stroke and when the plunger
B,with theslide B’, isin the out position shown

m the drawings the threaded stem E’ will en-

gage the threads of the nut D, couphng 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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avallable kamrr pressure at the dies will be ] iary pistons in the cylinder, and mechanism

diminished by as much as the active area of

the face of the plunger B has been diminished

by the area of the piston K. If now the plun-
ger B is moved in contact with the head of
the piston G and the screw E' turned soasto-
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 ati 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 (. 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 ma,mmum pressure, When |
coupled to one auxiliary 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
- maybeapplied toany of the well-known forms .

25

of hydraulic or other machmery——sueh as

‘punches, shears, &c.—in which a variable

- pressure at the plunger is required.
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- motwe fluid, said means being positively se-
~cured to the plunger and held thereto during -

- 56
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It will be understood that I do not conﬁnej

myself to the use of interrupted threads in

coupling the auxiliary pistons to the main

pluntrer and to one another, as I may employ

any other mechamcal devwe to aecomphsh;

thls end.

It is to be noted that by my 1mpr0ved de- |
vice the pistons are all outside Ppacked, the |
~ various stuffing - boxes being in positions
which ean. easlly be reached and overhauled |
~without dl%urbmcr any other par t of the ma- -

chine. |
I claim as my 1nvent10n—-

chine capable of exerblnﬂ' 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-
- cylinder to the outside of the same for vary-.
- ing the area of said plunger exposed to the

the entire lenﬂ'th of stroke, subsbantla,lly as
deserlbed

2, The combmamon in a riveting or sxmllar

| hydrauhc machine, of a frame, a moving slide
~and a cylinder thereon, a plunﬂ‘er opera,tmﬂ‘i, )
in said cylinder, a pIStOIl and mechanism at- 1
- tached thereto extending through the eylin-
der to the outside of the same, said piston:
being constructed to be coupled 130 or released-
from said plunﬂ'er at will, the relative posi-.
tions of the piston and of the plunger remain--

ing the same throughout the entire stmke

‘substantmlly as deserlbed

inder on the frame for said plunger, auxil-

threaded stem of

a cylmder on one arm thereof, &
ing slide constructed to operate in‘the guides
and having attached to it a plunger Whlch

extending to the outside of the cylinder for
coupling ‘and disconnecting said pistons and

the plunger, the relative p081t10ns of the pis-

tons and the plunger remaining unaltered

during operation throughout the entire stroke
of saild plunger, substantially as described.

4. A riveting or similar hydraulic machine
consisting of a frame, a moving slide and a
cylinder thereon, a hollow piston in the cyl-
inder connected to theslide and having screw-
threads in its interior, a second plston in the

| eylinder also having screw—threads thereon
| and means for turnmﬂ‘ the said second piston
whereby the two plstous may be eoupled to-

gother, substantially as described. |
5. In a riveting or similar hydraulic ma-
chine, the combination of a frame, a cylinder

thereon, a plunger in the cylinder having at-

tached to 1t a moving slide, guides for smd

slide, two auxiliary plstons in said eylinder,
-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 plunwer sub-

stantially as described. -

6. The combination in a rwetmﬂ' or similar
hydraulic machine, of a’ suppmtmﬂ'—frame a

moving slide and A cylinder thereon, a plun-
ger in the cylinder connected to the moving
'-Shde said plunger having an internal mter

1upted thread, a piston in the cylinder hav-

| ing an 1nterrupted thread thereon;and means
for turning the piston whereby, when the pis-

tons have been moved together, they may be

-coupled substantially as desembed

7. The combination in a riveting or similar

‘hydraulic machine of a frame, a moving slide
| and a cylinder onsaid frame, a hollow plStOIl
o | 1 in the eyhnder connected to the moving slide;
L.-In a riveting or similar hydrauhe ma--’.._.fa. nut in said piston having 1nternal inter-
‘rupted threads, two auxiliary pistons in the
-said cylinder, one within the other; the inner

one having a stem with inter rupted threads
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thereon, smd pistons being so constructed

that when the outer sectlon of the threaded
| stem of the inner piston engages the plunger,
said piunger and the inner plston are eoupled

tobether a,nd when the inner section of the

8. Ina rwetmﬂ' or similar hydlaullc ma-
chine,the eombmatwn of a &:prOI‘tlIﬁlﬂ' frame,

uldes, a Mmov-

works in sald 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-
3. The combination in ariveting or .sumllar -.

‘hydraulic machine, of a frame, guldes there-
on,.amoving slide operated in said guides and |
- having connected to it a main plunn'er a Cyl-

ger and for e&ch of the plstons substantmlly

a8 desembed

9.°In a 1lvet1nﬂ' or similar hydraullc ma-

| ehine, the combination with a frame, of a
1 movingslide and a return-cylinder, of a main

II§

said piston engages the
| plunger, the two auxiliary plstons are cou-

pled to S&ld phmfrer substantla,lly as de-

'scrlbed 120
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eylinder flanged 1nternally at the rear end, a | works in said eylinder, auxiliary pistons in

hollow plunn'er in the forward end of said cyl-
inder and attached to the moving slide, a tu-
bular piston langed both intern ally and exter-
nally, a solid p1ston within the tubular piston

‘andhaving 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-—
stanua,lly as deseribed.

10. In a riveting or 51mlla,1 hydraulic ma-

chine,the combmatmn of a supporting-frame,

a cylmder on one arm thereof; guides, a mov-
‘1ng slide constructed to operate in the guides
and having attached to it g plunﬂ'er “Which

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 presence of

| two subseribing witnesses.

WILLIAM JOSEPH IIAGMAN

Witnesses: . |
WinLiaM E. BRADLEY,
- Jos. H. KLEIN.
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