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UNITED STATES

PaTeENT OFFICE.

HUGH SMITH, OF GLASGOW, COUNTY OF LANARK, SCOTLAND.

HYDRAULIC MACHINE FOR RIVETING.

SPECIFICATION forming part of Letters Patent No, 401,975, dated April 23, 1889,
Application filed Angust 22,1887, Serial No. 247,587, (Nomodel) Patented in England May 26, 1887, No, 7,651,

To all whom it may concern:

Be it known that I, HUGH SMITH, a citizen
of the United Kingdom of Great Britain and
Ireland, residing at Glasgow, in the county of
Lanark, Scotland, have invented new-and use-
ful Improvementsin Hydraulic Machines for
Riveting, (which have been patented in Great
Britain May 26,1887, No. 7,651;) and I dohere-

.by declare thatthe followingis afull,clear,and

exact description of the invention, which will
enable others skilled in the manufacture or
art to which it relates to make and use the
same.

My invention relates to improvements in

fluid-pressure machines for riveting and clos-
ing plates and tomeans for varying the power
both for plate-closing and for riveting. With
this objectI arrange thecylinder or cylinders
of the machine in such a manner that the
fluid-pressure is first admitted by suitable
valves to the plate-closing cylinder or cylin-
ders, and when the plates are closed I admit
the fluid-pressure to therivet-closing cylinder
or cylinders. The back-pressure of the rivet-
closing cylinder or cylinders, acting "against

“ the plate-closing eylinder or cyhndel s, relieves

the pressure on thé ram or ramsof the latter

in proportion as the resistance of the rivet

to staving causes the fluid-pressure in the
11vet-clos1no‘ cylinder or cylinders to rise.
The power of the plate-closing cylinder or
cylinders may be equal to or oxeatel or less
than that of the uvet—closmo cy11nde1 or eyl
inders.

Figure 1 of the aceomp&nymo drawings is
a vettical section through a riveting-machine
head, showing one mode of applymg the prin-
elple of this 1nvent10n thereto, the position of
the traveling parts of the machine be: ng full
back.  Fig. 2 of the accompanying dmwmos
1epresents in section a double or tWO-pOWGl
combined plate-closing and riveting machine
constructed on the same principle as the form
shown by Fig. 1. Fig. 3 represents the adap-
tation of the principle of this invention to a
portable riveting=machine. = Fig.4 represents
a three-power combmed 11veb1n0 and plate-
closing machine constructed on The prineiple
of mymven’mon Fig. 5 represents a method
of plate-closing with a less pressure than that
used for riveting.. Fig. 6 represents a verti-

cal section through the head of the riveting-
machine having-a plate-closing arrangement,
as shown in Fig. 1, but with an additional
plate-closing arrangement on the hob or bol-
ster of the machine; and Fig.7 is an enlarged
detail view of the mechdnism for conirolling
the admission of pressure and the exit of the
exhaust from the cylinders.

In working with the machine shown by Fig
1, T first admit the fluid-pressure into a small
cylinder, A, the ram A’ of which forces for-
ward the large cylinders B E and slides D G
till the plate-closing snap K strikes the plate
K’. While this is being done the cylinder B,
which is the plate-closing eylinder, is, by the

valves applied to its pipe b, kept open to the.

water in the exhaust-tank, and as the cylin-

ders are carried forward by the action of the

ram A’ the water from- the tank runs in and
fills up the space left between plunger C and
the front end of the eylinder B, thereby ef-
fecting considerable economy in the fluid un-
der pressure to be subsequently used. When
the snap K strikes the plate K’, the pipe b of
the eylinder B is shut off from communication
with the exhaust-tank by means of a double
valve, z, and its operating-lever 2/, and by the
same-operation and means it is opened to the
fluid-pressure through the small port z°. The
plunger C being fast to the machine-casting,
the fluid-pressure forces the cylinder B for-
ward and eommunicates forward pressure to

“the plate-closing snap K through the medium

of the outside slide, D, the snap being thereby
caused to close the plates. The rivet-closing
cylinder E, which is or may be made in the
same casting with the plate-closing cylinder
BB, moves fou\ ard in unison with that cylin-
del but the plunger I of the cylinder E is
dlll ing the sald movement held back by fluid-
pressure admitted in the eylinder M, the
plunger M’ of which presses on the plunger
I, so as to prevent it from acting on the rivet
until the plate-closing pressure is fully on the
plates. The cylinder M is in constant com-
muniecation with theaccumulator. - When the
forward motion of the cylinders B E is com-
pleted, the rivet-closing cylinder E is opened
to fluid-pressure through the pipe e, and the

plunger F' then moving forward communi-

cates pressure to the riveting-snap H through

.
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the slide G. As the resistance of the rivet to
staving causes the pressure to rise in the cyl-
inder E, the back-pressure gradually with-
draws or relieves an equal amount of press-
ure from the plate-closer K—that is to say,
every ton of pressure exerted tostave the rivet
causes the same amount to come off the plate-
closing snap K, and there is thereby got a
gradual transference of the pressure from the
plate-closing to therivet-closing snap. When

-the staving of the rivetis completed, the snaps

K H, slides D G, plunger F, and combined
cylinders B E are returned to their full back
position by fluid-pressure exerted on the ram
M’, the pressure in the cylinders A, B, and E
being first released or opened to the exhaust.

With the arrangement shown in Fig. 2,
which is also shown in its full baek position,
the fluid-pressure for the lesser plate-closing
power is admitted through the valve and pipe
b into the plate-closing cylinder B, which has
the effect of moving the cylinders B, B’, E/,
and E forward and of exerting pressure on
the plate-closing snap K. If it is desired to
stave the rivet with the lesser riveting power,
fluid-pressure is admitted through the valve
et and telescopic pipe ¢* to the cylinder E,
causing its plunger I to move forward and
exert pressure on the snap H. When it is
desired to exert greater power in closing the
plates, the fluid-pressure is shut off from the
cylinder B and admitted through the tele-
scopic pipe b and valve 0? into the cylinder
B’, which is of greater area than the cylinder
B, and similarly, when it is desired to exert
a greater power on the rivet-closing snap I,
the fluid-pressure is shut off from cylinder E
and opened through the valves ¢’ to the cyl-
inder E’. The cylinders E and B are of equal
area, as are also the cylinders E’ and B/, and
these, when operated as deseribed, exert equal
pressure—that is to say, the pressure exerted
by E is equal to that exerted in B, and the
pressure in E’ to that in B’. If a different
pressure is desired for the plate-closing snap
from that exerted on the rivet-closing snap,
the rivet-closing cylinder X may be used in
conjunction with the plate-closing cylinder
B/, or the rivet-closing cylinder E’ may be
used with the plate-closing cylinder B, The
resistance of the rivet to staving causes the
pressure to rise in the cylinder E’ or E and
releases the pressure on the plate-closer K, as
with the preceding arrangement. After each
rivet has been closed, the traveling parts of
the apparatus are or may be returned to their
full back position by the operation of a ram,
M/, (shown in dotted lines,) similar to that
employed in the form shown by Irig. 1..

In the form shown in Fig. 3, which repre-
sents an adaptation of the principle to a port-
able riveting-machine, the rivet-closing cyl-
inder E is cast in one piece with the plunger
C of the plate-closing cylinder B. I is the
rivet-closing plunger within which the draw-
back arrangement works. The fluid-pressure
to act on the plunger I iz admitted by a pipe,

401,975

e, which passes through the center of draw-
back ram M’, and the fluid-pressure to oper-
ate the draw-back is admitted through the
pipe J and passes through the holes z into
the annular space or trunk y in the plunger
F, the said pressure beingin constant commu-
nication with the accumulator. As the re-
sistance of the rivet to slaving causes the
pressure to rise in the eylinder E, the back-
pressure on the cylinder B relieves an equal
pressure on the plate-closer K, as before set
forth.

With the arrangement shown by Fig. 41
admit fluid-pressure to the center cylinder B
for plate-closing and to the center cylinder
E for rivet-closing with the first or lowest
power. For the second power the water is
shut off from the eylinders and admitted to
the two side cylinders, B’ and B? for plate-
closing and X’ and E? for rivet-closing, and
for the third or greatest power I admit water
to all three of the plate-closing eylinders B,
B’, and B? and then to the three rivet-closing
cylinders E, ¥/, and E% A small auxiliary
ram, as at A’, Fig. 1, to save pressure fluid or
power may be used with this or other adapta-
tion of this machine, and the rams or plungers
are or may be returned to their normal posi-
tion by the operation of a rim,m/,in a eylin-
der, M. (Shown in dotted lines.)

In the arrangement shown by Fig. § the
area represented by the difference of areasof
the plunger C and cylinder B is such as to
give the desired pressure on the plate-closing
snap K, and to this area the fluid-pressure is
first admitted through the pipe b to close the
plates. I then admit fluid under pressure
through the pipe e to the space E, so as to
force forward the rivet-closing plunger I with
a pressurs due to the full area of the said
plunger, and when the fluid-pressure gradu-
ally rises toits maximum the plate-closer K is
forced back with a pressure due tothe differ-
ence of area between the plungers I and C,
their back-pressure being balanced by the
plate-closing pressure at B. I thus get the
gradual transference of pressure from the
plate-closer K to the rivet-closer I when
using alighter pressure for plate-closing than
for rivet-closing.

Referring to the form shown by Fig. 6, the
rivets are required to be put in from the out-
side of the shell-—that is, at the opposite side
from the hob. I remove the plate-closing
snap K and work with the plate-closing snap
I, which is actuated by the plunger O in the
following manner: Fluid-pressure is admit-
ted constantly to the cylinder N through the
pipe n, which causes the plunger O to remain
full forward., I then admit fluid-pressure to
cylinder E, which closes the plates between
snaps H and L. Communication is now

opened between cylinder E and the part P of
the cylinder N through the pipe m, having a
valve, v, for regulating the area of opening,
and when the pressure in P begins {o rise it
causes the plunger O to move back, the press-
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ure ai N being already balanced by the for-
ward pressurefromthe cylinder E. Onaccount

“of the area of inlet to the cylinder E being

much larger than the area of communication

: between E and P, the result is that the press-
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ure at K will ‘'only rise in proportion as a rivet
resists staving, and I will thus get a gradual
transference of the pressure from the plate-
closing to the rivet-closing snap. Instead of
between E and P, I may apply the above-de-
seribed communication affer the plates have

‘been closed between B and P, the cylinder B

under this mode of working being filled with
water and then cut off from the source of
supply. )

Having now described the 1nvent10n, what I
desire to clalm and secure by Letters Pat-
ent is—

1. In ahydraulic riveting-machine, the com-
bination, with the plate-closing snap and the
rivet-closing snap;of the trzwehng plate-clos-
ing and IlVGt—GlOSlIlO'C} linders opening in op-
po%1te directions and having their heads abut-
ting, and stationary and travehn plungers

in said cylinders, respectively, the traveling |

plunger being adapted to impart pressure to
the one and the cylinders to the other of said
snaps, substantially as set forth.

2. In a hydraulicriveting-machine, the com-
bination, with the plate-closing snap and the
rivet-closing snap, of the traveling plate-clos-
ing and rivet-closing cylinders, of equal di-

. ameters, and the said cylinders having their

heads abutting, stationary and traveling plun-
gers in said eylinders, respectively, the said
cylindersand traveling plunger being adapted
to impart pressure to the plate-closing snap
and the rivet-closing suap, respectively, and
an auxiliary ram for forcing said cylinders
forward, substantially as set forth.

3. The combination, with the plate-closing
and rivet- closing snaps adapted to close
toward each other and the cylinders and
plungers for operating them, of a duct lead-
ing from the back of the one plunger to the
front of the other plunger, whereby the back-
pressure in one c¢ylinder will decrease the for-
ward pressure of the other plunger, as set
forth,

4. The combination, with the plate-closing
snap and the rivet-closing snap, of traveling
cylinders, stationary and traveling plungers
in said cylinders for causing pressure upon
said snaps, the stationary cylinder N, snap
L, and plunger O, for imparting pressure to
sald snap L, as set forth.

In witness whereof I have hereunto set my
hand and seal this 4th day of August, 1887.

. HUGH SMITH. [L.s.]

Witnesses:

GEO. M. CRUIKSHANK,
WALLACE FAIRWEATHER,
Fel. Inst. Patent Agents, both of 62 St. 1in-
cent Street, Glasgow.
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