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UNITED STATES

PAaTENT OFFICE.

HENRIK V. L.OSS, OF PHILADELPHIA, PENNSYLVANIA.

HYDRAULIC RIVETING-MACHINE.

SPECIFICATION forming part of Letters Patent No, 496,059, dated April 25, 1893.
' Application filed March 10,1892, Serial No,424,374, (No model.)

To all whom it may concern: |

Beit known that I, HENRIK V. L0SS, a citi-
zen of the United States,and a resident of the
city and county of Philadelphia and State of

Pennsylvania, haveinvented certain new and

useful Improvements in Hydraulic Riveting-
Machines, of which the following is a specifi-
cation.

Myinvention relatesto improvementsin hy-
draulie riveting machines and consists in cer-
tain combinations and arrangements of parts,
as fully described and claimed hereinafter.

In the accompanying drawings, forming
part of this specification, and in which simi-

lar letters of reference indicate similar parts

throughout the several views: Figure 1, is a
side elevation, partly in section of my rivet-
1ng machine; Fig. 2, a central vertical longi-

tudinal sectional elevation through the main

ram cylinder and its connected parts, the up-
per half of the main ram being shown in ele-
vation; Fig. 3, a side elevation of device for
limiting the backward movement of the main
ram; Hig. 4, a central horizontal longitudinal
sectional elevation through the main ram cyl-
inder and auxiliary eylinders; Fig. 5, an en-
larged side elevation of the head on the back
stake, F'ig. 1; Iig. 6, a vertical section of the
main ram cylinder on line 1—2, Fig. 2; Fig.
7,a half front elevation of main ram cylinder,
&ce.; Fig. 8, a half section of Fig. 2, on line
3—4, Fig., 2; Fig. 9, a central sectional eleva-
tion through cross head on top of the central
stationary hollow column which carries the
riveting machine, showing hydraulic appara-

tus for vertically adjusting the riveting ma-
chine; Iig. 10, a plan of the eross head, Fig.

7, and 1ts connected parts,
~A.isacentral stationary hollow colamn sup-
ported upon a suitable base B. |
C.1s a frame the lower or evlindrical part
of which surrounds the column A.and which
1s held and guided by said column inits move-
ments. | -
The upper end of column A. carries the hy-

draulic mechanism through which the frame

C 1s raised and lowered. 7T'his mechanisin is
constructed and operates as follows:
E. 1s a water inlet pipe which passes up

pipe E'—Fig. 9, which is connected with a T
F. Figs. 1, 9 and 10.

E? Fig. 9, is a stuffing box on top of pipe
A. through which lower end of pipe K’ passes,
and into the bottom of which pipe K. is
serewed as shown. The lower end of pipe K.
is connected by suitable pipes with an accu-
mulator, or pumps, not. shown. The water
after passing through pipes E. K’ and the
T—F., passes through pipe F’, Fig. 10,to the
riveting machine proper, as hereinatter de-
seribed, and through the pipe F° to a valve
3, which can be opened or closed at will by
the operator; thence through pipes G. G'—G’
to chambers D’ in the cross head D. which 1s
carried by the upper end of the central sta-
tionary pipe A. Through the eunds of the
cross head D. plungers H. pass, the upper
ends of which carry the frame C. and its con-
nected parts. _

H’ are pipes screwed into the under sideof
the cross head and into which the lower part
of the plungers H. pass, Figs. 1 and 9. The
lower ends of these pipes are closed by a plug
H* Fig. 1.

3 are stuffing boxes on the upper part of
cross head through which the plungers H.
pass. The water from chamber D’ passes
through passage D? in between the plungers
H. and the pipes H’, and acting upon the bot-
toms of the plungers lift them and the frame
C. and the parts earried by this frame to such
a height as may be desired by the operator,
the flow of water and consequently themove-
mentsof theseparts beingregulated by means
of the valve F%, Fig. 10.

The arrangement of the cross head is best

shown in Fig. 9, from which it will be seen

that the upper end of pipe A.isturned oft to
form a shoulder D® upon which the cross head
rests and upon which it can revolve when it
may be necessary to rotate this cross head,
the frame and the riveting machine in order
to drive rivets atany angle on the work.” The
pipe B’ into which water passes from the sup-
ply pipe E. as well as the T, F and pipes I,
F? are connected to the cross head by two
bearings F? bolted to said cross head, one on
each side of the T—F. and when rotating with

through the center of the stationary pipe A. | the cross head can turn in the stuffing box
The upper end of this pipe connects with a | E* which is carried by the upper part of sta-
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the riveting machine.
of this lever admits water to pipes X% which

tionary pipe A. By these arrangements the
cross head D. and the parts carried thereby
can be revolved upon the top of the central
stationary pipe A.

Y. Fig. 1, is a pinion carried in suitable

bearings on a casting Y? attached to the pipe
A., said casting forming a stop

D. meshing with said pinion. - By revolving
sald pinion by a suitable crank, the gear wlheel

Y’ and the cross head D. and its connected
parts may be turned around ninety degrees.
J., Figs. 9 and 10, are clampings keys of

which there may be four or any other number
which operate to lock the cross head at any

desired position on the pipe A.
From the T—TF. a pipe F’ conveys water

to the main eylinder and a pull back cylinder

which is centrally located within the main
ram and the power of which is equal to one
half the combined power of the two auxiliary

cylinders above mentioned. The pressure of
water in the pull back eylinder is at all times
constant. The waterfrom the pipe F’ enters
a-gland I, Fig. 1, in the bottom of which is
screwed a pipe 1’, the lower end of which is

closed by means of ‘a plug or other suitable
device. 1*isapipe which passes down through

cgland I. and enters pipe I’; the lower end of

this pipe is open and receives the water that

enters gland I and pipe I’ and its upper end

1s connected with a valve K, through which

the water passes on its way to the main and
auxiliary cylinders and by meansof which the
flow of this water is controlled and directly

with the pull back eylinder, as hereinafter

described. The gland I. and pipe I’ are sta-
tionary fixtures while the pipe I? rises and
falls with the frame (C, and its conneccted

parts, the gland I forming a water tight joint

at all times to prevent escape of water during
the movements of pipe I3

K’, Fig. 1, is a lever by means of which the
valve K. is operated, in order to start or stop
The first movement

are connected with the auxiliary cylinders,
L. 1/, Figs.1 and 4. These ¢ylinders are fur-
nished with pistons L3 which pass through
suitable stuffing boxes L3 on the forward ends

‘of the cylinders and are bolted or otherwise

secured to a cross head or lugs L! which are

suitably secured to the main ram R. and

which extend out from the main ram, passing
through slots M’ in the main ram cylinder,
M, as shown in Ifigs. 1 and 4. Theauxiliary
eylinders carry the main ram forward until

_ for the up-
ward movement of the lifting frame work,
and Y’, a partial gear wheel on the cross head

to .
the cylinders which operate the rams for driv-
ing the rivets.

My riveting machine contains in all four!
cylinders; a main ramcylinder and main ram
which does the actual work of driving the'
rivets; two auxiliary eylinders which are used
to bring the main ram up against the work:
before the water is admitted under pressure.

work; at this time the operator gives a fur-
ther movement to lever K’ and water is ad-
mitted from valve K. to pipe K°and from
this pipe to the main cylinder M., pushing
forward the main ram R. and forming the
head upon the rivet. During the operation
of the auxiliary cylinders and while the main
ram is being moved forward by them, the

main cylinder is filled with exhaust water

from the exhaust water tank K! Fig. 1 to
which 1t is connected through the exhaust

ports of the valve K. by the pipe K’ shownin

Fig. 1. | -

The efficiency of hydraulic riveters, work-
ing with an accumulator system, has hereto-
fore been in ordinary bridge riveters from
twelve to twenty-five per cent.; this efficiency

is vastly increased by my arrangement of

auxiliary eylinders. The pull back eylinder
18 best shown in Fig. 4. The center of the
main ram is bored out, forming acylinder S.,
and 1in this cylinder is placed a stationary
piston or water way, S/, which is connected
by suitable water ways with the water pipe
I%, already described and shown in Fig. 1..
5S¢ is a sleeve gland which is passed in

through the forward end of cylinder S, this

being bored out toreceive it,and which gland
surrounds the forward end of stationary pis-
ton or water way. - _

S° is a packing placed between rear end of
sleeve gland S* and a shoulder formed at the
end of eylinder which contains the sleeve.

5*—8S° are serews by means of which the
sleeve gland -and the packing may ‘be ad-
justed. | . I

U. 1s'a pintheends of which areheld by the
sides of the eylinder M. and whiech passes
through slots U’ in the ram R.and throtigh
slots U? in the sleeve gland S°% Theforward
end of stationary piston S’ bears against this
pin and is by it kept from moving forward.
Thereisaconstantpressure of water from pipe
I* and through stationary piston S’ bearing
against the rear end of cylinderS., and as soon
as the pressure is taken off the main ram and
the auxiliary rams this pressure immediately
acts to drive the main ram backward. As be-
fore stated, the power of the pull back cylin-
der is equal to the power of one of the auxil-
1ary cylinders and hence the combined power
of the two auxiliary cylinders easily over-
comes the resistance of the pull back c¢ylin-
der when the forward stroke is being made.

The tool for driving the rivets is carried
upon the upper forward end of the main ram
R, as shown at V, Figs. 1,2 and 7. The ec-
centric position of the riveting tool in rela-
tion to the central axis of the mainram is an
important factor in accomplishing certain
classes of work, but the unequal strains caused

by such aconstruction have heretofore proved

disastrous for heavy work. In my design
these strains are properly well taken care of
bylong,large,continuousand easily renewable
bearing surfaces.

the tool that formstherivet head engages the | tricity is a constant tendency for the ram to
* :
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cock up and wearoutthebearingsin the main

cylinder in which it works; hence the remov-
able sleeves at the front and rear ends of the
maln cylinder, which when worn may be re-
moved with ease without having to dismantle

the machine and without serious loss of time.

The bearings are best shown in Fig. 2; the

front bearing preferably consists of two half
sleeves turned outside to fit the bore of the

main cylinder,and bored inside to receive the
main ram. Ifor the sake of compactness the
buskings are shown located within the cast-
ing of the main cylinder, but if necessary, or
preferred, they eould be carried by the main
trame of the machine and be entirely separate
from the main cylinder. Therearbearing con-
sists preferably of a continuous sleeve.

a, 1s the forward removable sleeve, b, the
rear sleeve. The front sleeve ¢, is secured to
the eylinder M. by means of screws or studs,
d, and the rear sleeve is passed into the rear
end of the cylinder which is afterward closed
by means of a screw head, e. |
- J, Figs. 1 and 2 are screws of which there
are preferably from three to six, situated at
points equally distant from each other, which
pass through the screw head e, and through
stulfing boxes f/ earried by the serew head e,
so that there will be no leakage around them,
and which bear against the rear end of the
bearing 6. -

¢, 18 the packing which prevents escape of

water from the forward end of the main ¢yl- |
Inder M. around the main ram R.; the forward

end of the bearing b, bears against this pack-
ing and by means of screws, 7, the sleeve bear-

ing may be forced in to expand the packing

c. The bearing b,thus acts as a gland. This
sleeve bearing is prevented from rotating by
a dowel pin ?’, Fig. 2. - |
It will be observed that all the packings
wherever used may be tightened readily from
the outside by simply setting up the screws
which are conveniently and accessibly located
for this purpose, and further, that any

ing to dismantle the machine.

In order to economize time and save water
in the use of my machine, I have devised a

plan for limiting the backward movement of
the main ram R. This device isillustrated in
Figs.1,2 and 3. Where shortrivets are to be
driven, it is of course evident that it would
be a waste of both time and power for the ram
R. to make its full backward stroke, and in
order to regulate the stroke for rivets of dif-
ferent lengths, I use the device shown in the
figures above mentioned. |

g. 18 a rod, the forward end of which is
screwed or otherwise suitably secured to the
central rear part of the main ram, as shown;

~this rod passes backward and through the

center of the screw head ¢, in which is a gland,.
g° is a serew

g” and packing ¢?* as shown.
through which rod ¢ also passes and by means

- pack-
Ing may be renewed or replaced without hav-

Upon a bracket /i, carried by the rear end
of main eylinder, is a rock shaft <, upon which
18 mounted tightly a plate k&, upon the periph-
ery of which are a number of cams, [—I'—
[*—, &e., each of which is at a different dis-
tance from the center of the shaft 2. Fast to
shaft 2 is a erank ¢/, to the free end of which

| 18 pivoted one end of a link 7% the other end

of whieh is pivoted toone arm of a bell crank
lever, 2°, which is pivoted to a bracket 2°
(shown in Fig. 1), carried by the main cylin-
der or one of the auxiliary cylinders at 2%
To the other arm of this bell erank lever is
pivoted one end of a rod m, which extends
forward along the top or side of the cylinders,
as shown. DBy shifting this rod forward or
backward, anvone of the cams{— ['—F,— &e.,
may be put into position to engage and limit
the backward movement of the rod g,and the
main ram R. n, is a counterweight, carried
by the shaft 7, which counterbalances the

| weight of erank 2/, link 22, bell erank 23, &e.

In Figs. 1 and 5 the stationary head of the
riveter isshown; thisis carried by back stake
of the frame C. corresponding to the arm
which carries the cylinders.
the top of arm C. and secured thereto in any
suitable manner. O. is a screw passing

‘through this nut, the inner end of which car-

ries the tool O" whieh holds the rivet while
the head is being formed on the other end by
the tool carried by the main ram R. O°is a
screw collar passing over rear end of screw O.
P. is a handle attached to collar O? and Q. a
set screw by means of which this collar may
be connected with the threads of serew O. at
any desirable point. 'This device is used to
adjust the rivet holder O’ for rivets or work
of different thicknesses and being old and well
known need not befurther deseribed here.

From Fig. 1, it will be seen that the frame
C. 1s made in two pieces secured together by
bolts, A’—A* and that in addition to its ver-
tical movements upon the central stationary
column A. 1t 1s also capable of a movement
of rotation upon this column.

I do not desire to limit myself to the com-
bination of my riveting machinery proper
with a lifting and rotating frame, astheframe
carrying the riveting machinery mayv be pro-
vided with lugs and bolted down to a solid
foundation. k |

While I have deseribed by riveting machine
as hydraulie, it will be understood that many
of the features of my machine may be used
In riveting machines, the motive power of
which is other than hydraunlie. -

Having thus described my invention, I
claim and desire to secure by Letters Pat-
ent— '

1. The combination of a stationary column,

a eylinder surrounding said column and ca-

pable of a vertical and a rotary movement
thereon, a frame connected to said cylinder
carrying at itsupperends ariveting machine,

of which the gland ¢’, and packing may be | two or more cylinders connected with sald

tightened.

column and pistons within said cylinders con-

B

N.isa nut upon.
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rear end of cylinder, a

nected to said frame and adapted to oper-

ate said frame and its connected parts verti-
cally.

2. The combination of astationary ecolumn,

a c¢ylinder surrounding said column and ca-
pable of a vertical and a rotary movement

thereon a frame connected to said cylinder
carrying at itsupper endsa riveting machine,

a Cross head u pon the upper end of said col-

umn adapted to have a rotary movement
thereon, a vertical sliding connection between :

said frame and cross head, whereby the cross

“head is rotated with the frame, two or more.
cylinders connected to said cross head with
pistons connected to said frame and adapted:
to operate said frame and its connected parts
vertically, and ways through which the driv-:
ing medium may be admitted_to or drawn .
away from said cylinders in order to elevate
or depress said frame and riveting machine.

3. The combination in a riveting maehine?
of aframe upon which said machine is car-
ried, a central stationary column adapted to
SUpport said frame and allow a vertical and:
rotary motion thereon,a rotatable eross head:
on said column and connected to said frame
and adapted to move rotarily, but not verti-:
cally therewith, and lifting eylinders and pis-
tons connecting said cross head and frame:

and adapted to move said frame vertically.

4, The combination of a ecylinder, a head
closing the rear end of cylinder, a continuous:

central eylindrical ram, a movable gland at

machine.

5. Theherein deseribed device foradjusting
vertically the position of the riveting machine:
and the frame which carries sald machine
and in combination with said frame and ma-

chine, a central stationary pipe, a cross head
carried by upper end of said pipe, plungers
carried by said frame, stuffing boxes and hy-

draulic eylinders carried by said cross head
said plungers enter and pipes and:
mechanisin carried by and connected to said
~eross head, through which water is admitted
to sald cylinders, and the flow thereof con-.
trolled in order to elevate or depress smdf

which

plungers and their connected parts.

6. The combination with the main ram and-
cylinder of a hydraulic riveting machine of
two auxiliary cylinders and rams and a cross
head or lugs projecting from the main ram-
and connected to the outside ends of said

auxiliary rams.
7. The combination with the main ram &nd

a longitudinal hole in:
ram terminating at its front end but closed
at its back and a stationary piston or piston
rod fitting and resting in said longitudinal.
hole in said ram and having its forward end
butting against the stationary parts of the

! cyhnder of a hydrauhc riveting machine of
two auxiliary hydraulic cyhnder‘s and rams,

a cross head or lugs projecting from the main
ram and conneeted to outside ends of said
auxiliary rams and slots in sides of main cyl-
inder extension or frame through which said

cross head or lugs may pass and move longi-

tudinally.

3, The combination with a cylinder and a
head for closing the rear head of said cylin-
der of a sleeve forming the lining of the rear
end of said cylinder and being in immediate
contact with the moving piston a packing one
end of which butts against a shoulder on said
eylinder and the other against the forward
end of said sleeve, and set serews projecting
through back end of said cylinder and bear-

05

75

ing awmnst back end of said sleeve, all sub-

stantlally as and forthe purpose set forth.

9. The combination with the main cylinder
and ram of a hydraulie riveting machine of
a eylinder contained by the main ram, a sta-
tionary piston within said c¢ylinder and a sta-

tionmary pin or c¢ross head supported outside

the movable main ram and butting against
the stationary piston.
10. The combination with the main eylinder

and ram of a hydraulic riveting machine of

a cylinder bored upon the lonﬂltudmal axis
of the ram a stationary plStOIl within said
cylinder, a pin carried by the main cylinder
and extending through the ram and against
which said stationary piston butts, a packing
between said stationary piston and its cylin-

der and a gland by means of which said pack-

ing may be expanded from the front of the
machine.

11. The combination with the main ram and
cylinder of a hydraulie riveting machine of a
rod projecting centrally back from the rear
end of the ram and through the center of the
rear head of the cylind‘er and stops whereby

the backward movement of said rod and ram

may be arrested in order to adjust the back-
ward stroke of the machine.
12. The combination with the mainram and

eylinder of a hydraulie riveting machine of a

rod projecting centrally backward from the

rear end of the ram and through an adjust-

able packing and gland centrally located in
the rear head of the cylinder, a shaft carried
upon brackets on the rear end of the eylin-

der and a plate carried by said shaft, having

faces upon its periphery at different distances
from its center, adapted to engage and limit
the backward movement of said rod and ram,
substantially as and for the purposes set forth.
.d HENRIK V. LOSS.
Witnesses:
MoRRIS R. BOCKIUS,
CHAS. A. RUTTER.
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