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, No, 763,833.

UNITED STATES

Patented June 28, 1904,

PATENT OFFICE.

CHESTER B.

ALBREE, OF ALLEGHENY,

PENNSYLVANIA.

HYDRAULIC INTENSIFIER,.

SPECIFIGATION forming part of Letters Pa,tent No. 763, 833 dated June 28, 1904.

Apphmtwn ﬁled -Tune 30 1903 Seu&l No. 163,675,

(No model.)

To all whom it may concerw:

Be 1t known that I, CHESTER B. ALBRER, of
Allegheny, A]leflhem county. Pennwlmmf
have invented a new and useful Hydrauhc
Intensifier, of which the following is a full,
clear, and exact descr 1ption, 1eference belno
had to the accompanying dra,wmﬂs tormmﬁ'
part of this speci cation, in whmh—

Figure 1 shows in Vertlcal section & ma-
chine constr ucted 111 accordance with my in-
vention. Figs. 2, 3, and 4 are similar views |
showing modified constructions thereof.

In the drawings I have shown my invention
as applied to a hydraulic riveting-machine;
but 1t will be understood by those skilled in
the art that with like advantages it may be ap-
plied to hydraulic machines for pressing,
punching, d&c.
enced in using such machine upon work of

,..‘

different thicknesses requiring different ini- |

Where

from one piece of metal

tial adjustments of the working tool.
the work 1s changed

to a thinner piece, the initial motion of the |
“ated may be hydraulic or pneumatic power

tool prior to its engagement with the work
becomes longer, and as the initial motion is
effected at 1elat1vely low pressure it follows

- that unless special adjusting devices be pro- |

39

40

45

vided the high pressure will be exerted upon
the tool prem&tmely and before it has en-

gaged the piece to be operated upon.
admstmﬂ‘ devices heretofore provided to rem-
edy this difficulty have required skill on the
part of the operator, and as the machines are
often used by ignomnt and unskilled work-
men injury is apt to result unless the parts are
made of undue size and weight.

The purpose of my invention is to provide
an automatically-acting device by which with-
out any skill or care on the part of the work-
man the mitial adjustment of the machine is
effected automatically, no matter what may
be the variation in the work to be performed.

My invention consists in employing with
the fluid- intensitying pistona second piston of |
larger area moving ‘Lutomatlcally therewith,
by “which the initial motion of the tool is ef-
fected,aylelding displacement-chamber which
after the tool has reached the limit of its ad-

Difficulty has been experi- |

18 connected and wit

quting ,Stml{e. will automatically permit the
displacement of the fluid by the larger piston.
The larger piston is so arranged that it will

“eflect the necessary initial motion of the tool

to any extent desired before the intensifyinge-
‘piston begins to operate, and after the tool
has reached the limit of its initial adjustment
“the displacement-chamber begins to act as
above stated.

More generically, my invention consists in
the combmatlon with the intensifying-piston
and a piston of larfrel area, of a yielding part
backed by yleldmo pressure greater than the
*)rossure required for the initial acljusting
stroke of the plunger and adapted automatic-
ally to permit advance of the intensifying-

piston after the working plunger has reached

the end of 1ts adjusting stroke. The said
yielding part closes the mouth of a chamber

or space capable of receiving the fluid dis-
placed after the working plunger has reached
the end of its adjusting stroke.

The power by which the machine is oper-

or it may be applied directly by a mechanical
motor. I show the latter connection in Fig.
1, in which the poweris derived from a crank
9 and pitman 3, connected with a piston 4,

~which operates within a cylinder 5, charged

The |

with oil or other liquid and connected by way
of a cylinder 6 and passage 7 with the work-
ing cylinder 8, whose plunger 9 carries the
riveting-tool 10 and may be provided with a
retracting-spring 11, although thisspring may
be dispensed with, asshown in Fig. 2, and the
{)iston 9 retracted by suction, as explained be-
OW.

121s an intensitying-piston of smaller cross-
sectional area than the piston 4, with which 1t
h which 1t moves. It is
adapted to enter and move within the cylin-
der 6. The piston 4 is hollow, and its inte-
rior B constitutes the displacement-chamber.
At 1ts inner end it has a movable head 13,
which is fitted around the piston 12 and is
backed by spring 14. Its forward motion is
limited by a stop 15 at the end of the cham-

ber B.
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In the operation of the device the metal to

be riveted or otherwise worked is placed be-
tween the tool 10 and its companion tool 10/,

and the crank 2 is then set in motion. This
projects the piston 4, which displaces the lig-
uld from the cylinder 5, through the ecylinder
6 and passage 7, and projects the plunger 9
until the tool 10 comes into contact with the
work, which stops the forward advance of the
plunger. During the further motion of the
piston 4 the liquid displaced thereby will move
back the yielding head 13 against the spring
14 within the displacement-chamber B. When
the in _.rens:tfymo-pluno‘el 12 enters the cylin-
der 6, pressure is exerted upon the plunger 9
and tool 10 and the work of riveting or punch—
ing is performed. When the piston 4 is re-
tr'acted, the head 13 will be advanced by the
spring 14, and as the piston 12 is drawn out of
the cylinder 6 the suction created by said pis-
ton and during the latter part of the stroke
by the piston 4 will retract the plunger 9 to
1ts initial position even if the spring 11 isnot
employed. The spring 14 should be strong
enough to prevent the head 13 from yleldmﬂ'
antil it encounters the resistance occasioned
by the engagement of the tool 10 with the
work. This spring should therefore be
stronger than the spring 11. It may be re-
phced by connecting the chamber back of the
head 13 with a source of compressed air. 1t
will thus be seen that the displacement-cham-
ber B, in combination with the piston 4, pro-
vides for the i1nitial adjustment of the tool
and brings it into contact with the work un-
cler the relatively low pressure exerted by the
piston 4, no matter what may be the thick-
ness of the piece to be operated upon, and that
the intensifyin 0‘-1)1813011 at the beginning of its
working stroke finds the tool in contact with
the worh, so that there 1s no idle motion un-
cder the high pressure developed by the inten-
Sltymcr-plston The action is entirely auto-

matic, being effected and controlled by the
driving mechanism of the machine.

In Fw‘ 2 1 show a modified construction in
which the, piston 4’ 1s moved by hydraulic or
pneumatic power supplied from a valve-cham-
ber 16 and controlled by a valve 17. T also
show a further modification in that the dis-
placement-chamber B’ is not within the pis-
ton 4, but 1s at the side of the cylinder 5’ and
1s connected therewith by a port 18. It has
a movable head 13', backed by a spring 14".
The operation 1s the same as described with
reference to Fig. 1. The head 13" yields rear-
wardly during the advance of the piston 4’
atter the tool hasengaged the work and in its
forward motion is stopped by the w all of the
cylinder 5'.

- In the modification shown in Fig. 3 the con-
struction i1s the same as that of Fw‘ 2, except
that the d}splacement-chamber B is within the
hollow piston 4%, as in Fig. 1.
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In Fig. 4 the construction is the same as in
Fig. 3, except that the diSpIacement-chamber
B 1s formed within the cylinder 5" around the

cylinder 6 and the yielding head 18*is an an-
nular head fitted around the cylinder 6 and
backed by a spring 14*. Itsrearward motion
is limited by a st()p 15",

Other modifications of my invention will
suggest themselves to those skilled in the art.
Its advantages consist in its automatic adjust-
ment, effected simply by application of motive
power controlled by a single valve. The com-
pact nature of the mechanism renders it pe-
culiarly suitable for portable machines. The
great length of the low-pressure adjustment-
Str'oke, which is rendered possible by simple
proportioning of the diameters of the pistons,
permits a large clearance of the tool, which
1s an advantage in punching or riveting an-
gles, &c., and its construction enables it to
be applied easily with any kind of motive
power, whether mechanical, hydraulic, or
pneumatic.

I claim—

1. In combination with a working plunger,
a fluid-intensifier having an intensifying-pis-
ton, a second piston of larger area moving
with the intensifying-piston for effecting au-
tomatically an initial adjusting stroke of the
working plunger, and a yielding displace-
ment -chamber adapted to permit displace-
ment of the fluid by the larger piston after the
working plunger has reached the end of its ad-
Justing stroke; substantially as described.

2. In combmatwn with a working plunger,
a fluid-intensifier having an mtensﬁymw—pls-
ton, a second piston of larn er area connected
t0 and moving with the intensifying—piston
for effecting automatically an initial adjust-
ing stroke of the working plunger, and a yield-

ing displacement- chamber acdlapted to permit

dlSplacement of the fluid by the larger piston
after the working plunger hasr eached the end
of 1ts adjustmﬂ' stroke; substantially as de-
scribed.

3. In combination with a working plunger,
a fluid-intensifier having an 1nten81tvmﬂ‘-p1c=—

ton, a second piston of larger area moving

with the mtensntymcr-plston for efiecting au-
tomatically an initial adjusting stroke of the
working plunger, and a yielding displace-
ment - chamber acdapted to permit displace-
ment of the fluid by the larger piston after
the working plunger has reached the end of
1ts adjusting stroke, said displacement-cham-
ber having a movable head backed by yield-
Ing pressure greater than the pressure re-
quired for the initial adjusting stroke of the
plunger; substantially as described.

4. In combination with a working plunger,
a fluid-intensifier having an intensifying-pis-
ton, a second piston of larger area moving
with the intensifying-piston for effecting au-
tomatically an initial adjusting stroke of the
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working plunger, a yielding part backed by | the fluid thereafter displaced: substantially as
yielding pressure greater than the pressure | described. B 10
required for the initial adjusting stroke of In testimony whereof I have hereunto set
the plunger and adapted automatically to per- | my hand.

mit advance of the intensifying-piston after | - CHESTER B. ALBRELE.

the working plunger has reached the end of Witnesses:

1ts adjusting stroke, said yielding part clos- TrHOMAS W. BAKEWELL,

ing the mouth ot a space capable of receiving H. M. Corwin.
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