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To all whom 6 may CONCEerw:

Beit known that I, HENRY ALBERT CARPEN-
TER, a citizen of the United States of America,
residine at Sewickley, in the county of Alle-
s oheny and State of Pennsylvania, haveinvent-
ed certain new and useful Improvementsin Hy-
draulic Plate Closing and Riveting Machines;
and I do hereby declare the following to be a
full, clear, and exact description thereof, rei-
10 erence being had to the accompanying draw-
ings, which form a part of this specification,

in which—
Figure 1 indicates a side elevation of my
improved hydraulic pneumatic plate closing
15 and riveting machine. Fig. 2 is a plan view
of the same. Fig. 3is a plan view of the hy-
draulic evlinder. Fig. 41isa longitudinal sec-
tion of the same. Fig. 5 isa plan view of the
inner end of the plate-closing tool. FKig. 61s
2o a longitudinal section of the same. Fig. 7 is

an elevation of the connecting-cap. Fig. 81s

a plan view of the same. Fig. 9 isa plan view
of the riveting plunger or piston. Fig. 10 1s
a longitudinal sectional view of the same.
25 Fig. 11 is a longitudinal section of the pneu-
matic attachment. Fig. 12 is an elevation ot
the same.
My invention relates to improvements in
direct-acting hydraulic pneumatic plate clos-
30 ing and riveting machines. Heretofore, sofar
as | am aware, machines of thischaracter have
been provided with a number of movable pack-
ing-rings and the admission and exhaust of
the operating fluid or element controlled by a
35 number of valves or cocks.
The object of my invention is to produce an

improved plate closing and riveting machine

in which but one packing-ring is needed 1in
the hydraulic ecylinder and the entire opera-
40 tion of the machine controlled or operated by
one three-way valve or cock, which not only
simplifies the construction of the machine, but

adds largely to the efficiency and capacity of

the same.

Another object attained by my device is the
production of a machine in which the plate-
closing device is directed against the plates

45

with sufficient force to close the same and i

square the machine with the rivet before the
riveting-tool touches the rivet, the maximum
pressure of both tools being exerted almost
immediately thereafter and simultaneously to
upset the rivet and thoroughly close the plates;
and to these purposes my invention consists
in the novel construction and arrangement of
parts hereinafter specifically set forth, reter-
ence being had to the accompanying drawings,
forming part hereof, in which like reference
characters indicate like parts wherever they
OCCUT.

Referring now to said drawings, A 1s a
frame, to which said plate closing and rivet-
ing machine may be secured in any suitable
manner. |

B is the pneumatic attachment, consisting
of the cylinders 4 and &', the latter of which
is connected to the hydraulic cylinder C. Said
cvlinders 4 and &’ are independently secured
to the upper arm of the frame at cand ¢, re-
spectively, and contain the differential plunger
D. the larger end & of which is contained in
said cylinder & and the smaller end & projects

through the sleeve ¢ and enters the smaller

cylinder #’. Said sleeve ¢ is provided with
packing-rings 7 /. The piston-head & is also
provided with a U-shaped packing-ring g,
which forms an annular chamber therein in
communication with the forward end of said
cylinder through the perforations /.

The hydraulic eylinder C is connected with
the cylinder " at X and contains the riveting-
plunger E and the plate-closing piunger F,
which is seated and works within the riveting-
plunger. Said plate-closing plunger 1s pro-
vided with an annular plate-closing tool /',
connected to said plunger by meansof the con-
necting cap or tap ¢, which is screw-threaded
and screwed into the bottom of said plunger
and is inserted in said plate - closing tool
through the opening 7 in the top of the same.

A riveting-tool % is serewed into the bot-
tom of the riveting-plunger and is seated in the
opening / of the plate-closing tool, forming
a recess for the reception of the head of the
rivet. | |

(> is a large spiral spring mounted between
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the shoulder 7 on the riveting-plunger and
the bottom of said cylinder. the purpose of
sald spring being to exert sufficient force

against the riveting—plunger for the twofold

purpose of maintaining the plate-closing tool
normally in advance of the riveting plunger
and tool for the purpose of enabhnﬁ' the plate-
closing tool to act upon the plates bemcr oper-
ated upon for the purpose of elosmw sald
plates and squaring the plate with the ma-
chine in advance of the pressure exerted by
the riveting-tool for the purpose of upsetting

- the rivet end forming the head thereon. The
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spring must also exert sufficient force to (after
the pressure has been exhausted out of the
pneumatic cylinder) exhaust the water or

other element from the hydraulic cylinder to.

cylinder &', to which 1t is attached, and re-

turn:the pluncrer to the position oecupled by

them when not acted upon by hydraulic or
other pressure.
of said spring the force opposed to the ad-
vance of sald plunger may be produced by a
small hydraulic plunger acting against said
riveting-plunger. A U-shaped packing H,
common to both plungers, serves to make a
tight joint in the head of said hydraulic cyl-
inder. |

A hydraulic check-valve I of any ordinary
construction connected to said cylinder may
be used for the purpose of supplying water
or other element to said cylinder in the event
of leakage.

The operation of my device is as follows,
viz: The operator by throwing the lever that
controls the three-way valve J admits air to
the rear of the large head of the differential
piston in the cylmdel b, which causes the small
plunger to move forwerd forcing the water
or other element in cvlmder }' into the head
of the hydraulic cylinder C and the concavity
of the plate-closing plunger F, which causes
1t to advance, and the contmued pressure
thereafter bemﬂ‘ supported by the large spring
(x until the plate closing tool has ad]usted the
plates, as heretofore etated when the maxi-
muin pressure on both plungers is exerted
upon the riveting-tool, upsetting the rivet and
forming the head thereon, the retraction of
the spring after the exhaust of the pneumatic
cylinder 4 returning the plungers to the po-

sition occupied by the same when not 1n op-

eration.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
15—

1. In a machine of the class described, the

It 1s obwvious that instead
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combination with a hydraulic cylinder, of a

plate-closing plunger having a plate-closing
tool, and a riveting-plunger having a rivet-
Ing-tool, the plate-closing plunger extending
through the riveting-plunger to the head of
the cylinder, means for producing and con-
trolling the supply of hydraulic pressure to the
cylinder, a cushioning and reactionary spring
cooperating with the riveting-plunger, and
means on the respective plungers permitting
a limited relative movement thereof and
whereby the action of the spring on the riv-
eting-plunger causes the riveting-tool to be
normally held farther retracted than the plate-
closing tool so that said plate-closing tool is
normally in advance thereof and whereby both
of sald plungers are returned simultaneously
to normal position by the spring after the op-
eration of riveting has been completed, said
plungers being both exposed to theinitial hy-
draulic pressure, whereby they both advance
together until the plate-closing tool is ar-
rested by the plate and thereupon the rivet-
Ing - tool receiving the maximum hydraulic
pressure.
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2. In a machine of the class deseribed, the

combination with a hydraulic cylmder of a
riveting-plunger having slots or openings in
1ts sides, a plate-elosmﬁ' plunger working in
the riveting - plunger, a plate - closing tool
which receives the end of the rivetin U'-pluncrer
and a connecting-cap secured to the plate-
closing plunger and. to the plate-closing tool
which i 1s adapted to move in the two Slets of
the riveting-plunger.

3. In a machine of the class described, the
combination with a hydraulic cylinder, of a
riveting - plunger movable therein having
slotted 31des a plate closing plunger WOI‘kII]O‘
in the rwetmw—plunwer a pla,l;e closing t00l
loosely receiving the end of the rwetmo*—
pluncrer and promded with a concavity or
groove in its end which has entrance-slots, and
2 connecting-cap having a portion secured to
the plate-closing pluno er and provided with
arms which are reeewed in the groove of the
plate-closing tool and adapted for movement

in the slots of the riveting-plunger.
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In testimony that I, HeNnry ALBERT CAR- -

PENTER, claim the foregoing I have hereunto
affixed my signature in the presence of two
subscribing witnesses. ~

HENRY ALBERT CARPENTER.

[L. s.]

Witnesses:
H. J. Gramam, .
C. A. WILLIAMS.
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