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E CAMPBELL P. HIGGINS, OF ROSELLE, NEW.JERSEY.

RIVETING-MACHINE.

SPECIFICATION forming part of Lettefs Patent No. 524,825, da;ted August 14,1894.
: Application filed May 27,1893, SorialNo.475,787. (No model.) ‘

To all whom it may concern:

Be'it known that I, CAMPBELL P. HiceIns,
a citizen of the United States, residing at Ro-
selle,in the county of Union and State of New
Jersey,have invented certain new and useful
Improvements in Hydraulic Riveting - Ma-+
chines, of which the following is a specifica-
tion, ‘

The invention is applicable for riveting
drums orother struetures within which a long
reach is required to perform the work.

~ The object of the invention is to provide an
apparatus wherein the reach may be practi-
cally unlimited in range and the required com-

pression effected without strain on the inte-

rior support. ‘ :

- Theinvention consistsin an apparatus hav-
ing a series of hydraulic plungers aligned so
as to form when extended, a continuous abut-
ting connection from one exterior support to
and through the work to another exterior sup-

. port; the interior support is thereby relieved
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of the function of resisting the working
strains, and may therefore be projected from
its fastening point to any desired distance to
suit the longest drum. ,

The invention alfo embodies certain vari-
ous novel details of construction; and in or-
der to enable others skilled in the art to which
said invention appertains to understand and
use the same, I will proceed to. deseribe its
construction, explain its operation, and point

‘out in the appended claims its novel charac-

teristics. -

_Referring to the aecompanying drawings:
Figure 1, is a sectional elevation of an appa-
ratus embodying my invention; Fig. 2, aplan
view of Fig. 1, partly taken in section on the
line y y; Fig. 3, a horizontal section showing
the construction of each of the exterior rams
on an enlarged secale; Fig, 4, an end view of

-Fig. 8; Fig. 5, a detail sectional view pertain-

ing to Fig. 3; Fig. 6, a horizontal sectional
view showing the hydraulie ram interior to

the work in detail; and Fig. 7,an end view of.
- Fig. 6. ’

A, Fig. 1, represents the external structure
or framework of the apparatus, comprising a
shell which is placed Wwithin a foundation of

masonry B, extending for convenience below

the level of the floor C. »
Upon the shell or main frame A, are
mounted the standards D, E, carrying the ex-

ternal hydraulic cylinders F, G, secured at
fixed distances apart by means of cross beams,
M, N, and tie rods 32, Fig.-.2.

In the base of the shell A, a bed-plate H,
is provided, upon which theinterioridle su p-
port I;is mounted, supporting the internal

‘hydraulic cylinder J. The standard I, may

be of any suitable length, and theshell A, of

-anysuitable depth and diameter such as nec- .

essary or convenient for the reception of the

work K, having the intended dinrensions.
Pipes 20, 23, for operating the planger of

the internal hydraulic cylinder J ,- are ar-

ranged to pass down into the shell A, and up-.
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ward along the sides of the column I, giving -

clearance to the work as seen in Fig. 1.
Referring to Figs. 1,and 2, and also to Figs.

3 and 6, the pipes indicated by 20, supplied

with a constant minimum pressure, extend to

7o

the various parts of the apparatus to operate -

the retracting plungers 2, 2, and 3, 3, which
counteract the working plungers 4,5, to re-
lease them from the work after each operation.

The pipes 23, extend from a souree of vari-
able maximum pressure to the several work-
ing plungers 4, 5. '

The pipes 20, may be connected to the con-

stant pressure pipes of an apparatus for au-
towmatically intensifying and equalizing press-

ure such as deseribed in my separate patent-

application filed simultaneously herewith, Se-
rial No. 475,788, and the pressure pipes 23,
may be connected to the delivery pipe of the
compressor deseribed therein and controlled
by means of a suitable distributing valve

adapted to alternately charge and exhaust

such pipes 23, at each operation.

Referring to the detail views, Figs. 3,t07,,
inclusive, the several plungers 2,3,4, 5, are

provided with suitable hydraulic packings,

‘The working plungers 4, and 5, are each pro-

vided with cross-heads 6, to which the re-

‘tracting plungers 2, 2, 8, 3, are connected,

Theriveting rams, 7, 8, and 9, 10, are remov-

able and interchangeable for others of differ-

ent lengths; such being selected as will com-
blete when in working position a continuous

abutting connection from the one exterior
support D, to and through' the work K, tothe -

other exterior support E; the diameter of the
drum K, or dimension of other work deter-
mining the selection. :

In event of error in the selection of any of -
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the plungers 7, 8, 9, 10, means are provided
for permitting the escape of the working press-
ure from eylinders T, G, or J. This consists
in packed lugs 11, provided to each ram, wheh
project through each cylinder or its working
plunger, and are exposed to the pressure
within. In event of any of the rams being
too short and failing to make abutting con-
nection preparatory to the operation of the
machine, such ram is forced out until its plug
11, allows an escape opening for the working
pressure to find its exit, thus avoiding lateral
strain upon the column I, or .other cause of
injury to the apparatus.

As seen in Fig. 7, the cylinder J, is secured
in a hollow block 80, by means of bolts 31.

The cylinders F, G, are made integral with
or supported in yokes M, N, connected to-

gether by tie rods 32, at a sufficient distance

apart toclear the work. Thus, the standards
D, E, are free from strain, and as is the cdse
with the column T, serve solely to support the
hydraulie eylinders at coincident level.

In operation, all the rams 7, 8, and 9, 10,
may be used forriveting simultaneously; the
rivets k, on both sides of the drum being up-
set ateach compression,as seen in Fig. 6, and
the drum rotated at each retractive move-
ment of the plungers 4, 5, doubling the ca-
pacity of the apparatus as compared with ma-
chines heretofore used. .

This invention may also be applied for the

purpose of punching plates,or punching the

‘rivet holes after the drums have been formed.

Having thus fully deseribed my invention,
what I claim, and desire to secure by Letters
Patent, is—

1. In ahydraulic riveting machine, the com-
bination of aseriesof externalandinternal hy-
draulic eylinders and rams connected there-
with in axial line when in working position,
to operate simultaneously on both sides of the
work and form a continnous abutting econnec-
tion from one fixed support toand through the
work to another fixed support.

2. The eombination, ina hydraulic riveting
machine, of two external fixed supports, anin-
ternal support, a terminal hydrauliceylinder
and ram on each externalsupport, alsoanin-
termediate hydraulic eylinder and ram on
the internal support, said riveting rams oper-
ating and abutting in continuousseries from
one said support to the other. '

3. Arive.ing machine composed of external
supports and an internal support, with hy-

draulic eylinders and riveting rams arranged

in axial line on the respective supports, the
internal support being projected to any de-
sired distance within the work. ‘

CAMPBELL P. HIGGINS.

Witnesses:
L. D. BURNHAM,
W. A. PEARSALL.
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