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plan view of the same.
diagrammatic views illustr &13111@ the manner_

‘ing a cupping-tool for the crown fe.
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(No model.)

o all whom it may concern |
Be it known that I, VicTOR SGHONBAOH a
subject of the Empemr of Austria-Hungary,
residing at Carolinenthal, in the Iunﬂ*dom
of Bohemla and Austrian Empire, hm*e in-
vented certain new and useful Improvements

‘in Hydraulic Riveters; and I do hereby de-
clare that the followmﬂ is a full, clear, and ex- |
act description of the same, sueh as will en-

able others skilled in the art to which it ap-
pertains to make and use the said invention.
- My invention consistsin the novel features
hereinafter described, reference being had to
the accompanying drawm os, which 1llust1 ate
one form in which I have eontemplated em-
bodying my invention, and said invention is
fully disclosed in fhe followmn desenpuon
and claim,

Referring to the said drawings, Figure 11is
a vertical lonﬂ‘ltudmal sectmnal view of my
improved riveting-machine. an 2 18 a top
Figs. 3 4_ and 5 are

of using my improved machine. Fig. 6 is an
enlmﬂed longitudinal sectional view of the
main portmn of the machine, showing more
clearly the valves and ﬂmd-passawes Fig. 7
1S & similar transverse sectional view thr ouﬂh
the valve-casings and valves.

The object of my invenfion is to prowde
a hydraulic riveting-machine having outer

and inner plate- elosnw devices and a con-
struction by means of which a considerable

saving of pressure-water is effected, said ma-

chine being also adapted to the for ma’mon of -

heads upon pins or studs unpmmded W]ﬂl

Theads.

Referring to the ch. awings, B represents the
riveting-ram working in a cylmdel formed in
the machme-fmme and connected by means
of the guide-piece b with the cupping-tool s
Within the riveting-ram is arranged the
plate-closing ram C, Whl(jh by means of the
guide-piece ¢, moves the 0111361 plate-closing

, tool or crown 7{; although it may bealso used_

as a 1lvetmﬂ-plston 1f desu*ed by substitut-

O h% a central extension running back to-
ward the rear end of the machine, wher‘ it is
plowded with a piston H, which I term the

“auxiliary” piston, w01k111ﬂ in. a cylinder
formed at the rear of the m&ehme, 131161 ¢ be-

- .muq"

The ram

ing a qpaee for pressure-water hoth at the rear
and in front of the piston H, so that said
auxiliary piston can be used as a return-pis-
ton. A fluid-passage 5 extends longitudi-
nally to the piston IH, the extension of ram C,
and has a. delwel"y-a,pertme in rear of the
ram €, so as to supply pressure-water thereto.

Ad,]acenb to the rear end of the machine
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60

are a pair of horizontal transversely-disposed

valve-casings located one above and one be-
low the axis of the ram. (See Figs. 6 and 7.)

“T'he upper valve-casing is eonneeted by a

passage D with the cyhndel"' of the ram B,
and said casing is provided with a frans-

ver sely sliding valve S, the stem of which is

mounted in suitable guides H. The lower

‘valve-casing is provided with a similar valve
S, mounted also in the guides K, and said

easmo is connected by a passage D’ with the
cylmder 1n which the piston H moves, and by

~means ot the longitudinal passage & with the

cylinder in the ram B in which the ram C
moves. In the rear end of the machine (see

Fig. 7) are formed a vertical passage I, which

I tel m the *‘ pressure-water-supply” passage,

::md a similar passage (&, which I term the

‘““exhaust-water” passage. These passages
are connected, respectively, with the pres-

‘sure-water inlet- -pipe I and the exhaust-wa-

ter pipe G, the valves S and S’ serving to

“connect the passages D and D’ alteumtely

with the pressure-water-supply or exhaust-

water passages.

In order to secure the proper movement of
the valves, I conveniently employ the con-

struction best ilustrated in Figs. 2 and 7.
K represents a vertical rock- shant mounted

in suitable bearings at the rear of the ma-
chine and provided at its upper end with an
arm £* engaging an elongated slot e in the
stem of valve S. At its ](}W’EI end said rock-
shaft is provided with an arm /3, engaging
closely arecess in the stem of valve S’. Said

rock-shaft is operated by means of a suitable

handle or lever K'. By employing the elon-
ﬂ"ated slot e it will be seen that when the rock-

| shaft K 18 operated by the hand-lever KK’ the

lower valve S’ will be moved a distance be-
fore the arm &7
when upon a further movement of the hand-

lever and rock-shaft the two valves S and 8"
will move tog ethel | | |

reaches the end of slot e,
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L, Fig. 7, represents a passage connecting
the pressure-water passage K with the cyhn-
der in which the piston H moves, but forward
of said piston. Ilence it will be seen that
there is a constant supply of pressnre-water
transmitted through the passage 1. to the
front side of plston II independent of the

valve and exerting a constant pressure on the
front side of said plston

When the machine is in 1ts nor mal or in-
active condition, the valves are in the posi-
tion shown in Fig. 7, in which the passage
D communicates with. exhaust - passage G
through the valve S, and the passage D' like-
wise communicates with the exhaust-passage
through the valve S', the pressure-water be-
ing admitted only in front of the piston Il
through the passage .. When the handle K’
is moved so as to throw the arm k2 from one
end of the slot e to the other, the valve 5 will
not be moved at all, but the valve 8’ will be
moved 8o as to admit pressure-water through
the passage D' in rear of the piston II and
through the passage i to the rear of the ram
C. As the area of the ram C is oreater than
that of the front side of piston H, the pressure
of the water upon the ram C will overcome

‘the resistance offered on the front side of pis-

ton I, and the ram C, with the crown /k, will
move forward.
ment only the small piston I and ram C are
using pressure-water. T'hisoperationfollows

~when the ram C is free to move with respect
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to ram BB, and the ram- C may thus be used
alone as a riveting device by substituting a
cupping-tool for the crown £. Themovement
of ram C with respect to ram I is, however,

preferably limited by means of a movable

plate p, connected with the slide c and engag-
ing a recess in the slide . When this plate
is in position, as in Figs. 1, 2, and 6, the ram
Cmovestorwardalone until the plate p strikes
the forward end of its recess, after which the
rams C and B move forward together under
the influence of the piston II, the rear face
of which has a larger area than its front face,
and consequently overcomes the back pres-
sure. During this movement of the ram B,
the passage D being in free communication
through the valve S with the exhaust-water

passage (=, the exhaust-water follows the ram

B and fills the cylinder in which 1t moves,
thus saving a waste of pressure-water.
When the lever I’ is moved to its next posi-
tion, the valve S will be forced over so as to
close the communication between passage D
and the exhaust-water passage and open com-
munication between the passage D and the
pressure-water passage IY, thereby supplying
pressure-water directly to the ram B to com-
plete the riveting operation. When the le-
ver K' is thrown back to its original position,
the valves S and S’ will be moved into the
position 1llustrated in Kig. 7 and will estab-
lish & communication between both passages
D and D’ and the exhaust-passage G, the
only piston then receiving pressure- water be-

During this forward move-

558,850

ing the piston I, which receives pressure on
113% front side throuﬂ‘h the passage L, thereby
returning the rams B and C to their original
position. It should be stated that the CX-
haust-water pipe G is connected with a res-

ervoir (not shown) on a higher level than the

machine, so that the exha,usbwater will read-
ily follow the ram I, as above described.
There is also on the side of the stationary
cupping-tool s' a piston or a ram C', which is
submitted to a constant pressure, and there-
fore retains the inner closing-tool £" in the po-
sition indicated in the drawings. The piston-
C’ does not move until the tool £’ is submit-
ted to a more powerful pressure than that to
which the ramis subjected. I prefer to con-
nect the ram C' with a separate small accu-
mulator (notshown) having the pressure vari-
able according to requirements.

The relative motion of 6 and ¢ may be so
limited that when the dead oridle movement
s t has been completed the cupping-iron may
directly strike therivet and the crown & also
come into immediate contact with the plate,
so that /& will be in advance of s a distance
of x, and there will be room between the said
crown and the cupping-tool for the formation
of the head of the rivet. If therelative dis-
placement of the two rams equals z, the cup-
ping-iron should in 1ts initial position %t&nd
in front of the crown a distanceof ¥ = z — .
Owing to this adjustment of parts ~ vhele
pins or bolts are employed, the material of
which the same are made is properly distrib-
uted. This result is besides insured by the
fact that exactly the same relative position
which exists between the crown and the cup-
ping-tool is also prowded for on the side of
the fixed cuppum-tool 1. e., that k' isalso
in advance of s’ a distance of :Jc which 18 just
sufficient to allow the head of the rivet to be
formed between the two. From this it will
be seen that the distribution of the material
of which the rivet is made 1s controlled to a
nicety. The inner plate-closing device, how-
ever, in addition to the distribution of mate-
rial, has this main object, that the moment
when the dead motion of the piston or driver
B and C is completed the blank between the

pieces k and k' is under the action of the aux-

iliary piston retained in a stationary position,
so as to be incapable of lateral displacement
even before the riveting-pin is flattened
down. When after this the formation of the
rivet-heads is proceeded with, the pressure of
the blank firmly gripped in the machine in-
creases to correspond to the maximum pres-
sure of C or C', as the case may be, so that
during the formation of the rivet-heads a lat-
eral digsplacement of the blanks becomes an
utter impossibility. DBy this means, too, the
formation of the heads otherwise than straight
is avoided, and all heads are exactly of the
same size and properly centered. Theinner
plate-closing device, moreover, offers the ad-
vantage that even when ready-made rivets are
employed these may be inserted into the ma-
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chine from outside, so that it is never neces-
sary for a man to stand inside the article to

be riveted-—say a boiler. |

The operation of the machine will be read-
1y apparent from the positions illustrated by
Figs. 3,4, and 5. Fig. 3 shows the operation

under normal conditions where the riveting

is performed by means of bolts or pins with-
out heads. Boththeinnerand outer closing
tools or crowns are set in position, whereby
provision is made for the proper distribution
of the material. |
the inner erown. ‘When the dead movement
s t is completed, as indicated in position III,
the blank is securely gripped or compressed
between the two ecrowns or closing devices
and the material of the pin on either side
evenly distributed. When the pressure-le-
ver 18 pulled behind B, C' recedes while C will
be shifted in B, so that both rivet-heads form
(PositionIV.) This, how-

~ ever, will only happen when the pressure of

Cand that of C'are equal; but when the pres-
sure of C’ is less than that of C the head at
s’ will form first, and C will not recede within
B until after the resistance of ¢’ and of the

~ bolt provided with a head at s’ has become

30

more powerful than the pressure of C. Con-

versely, when the pressure of C is less than

that of (', a rivet-head will first form at s.
For the purpose of the general operation of
the machine it is immaterial whether C and
C'exercise equal or different pressures. From

~ the foregoing it will be understood that rivet-

- 35
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ing by means of headless bolts or pinsis pos-

sible even when C and C’ are not under pres-
sure. Iig. 4 illustrates a case in which C is

‘not under pressure—:. e., where the crown &

18 placed at a distance. In this case a head
will form at s first, while the distribution of

- the material will be effected by the inner

crown. ‘T'hisarrangement may be applied in

practice when C is employed as a riveting pis-
ton or driver, while the pressure of ¢'ismade

formed by the
The blank is placed against.

less than that of C. 'Where the plate-closing
1s effected by means of a single instead of a
double device, it will be understood that the
guiding and adjustment of the blank require
a great deal more attention and care.

Kig. & illustrates the operation of the ma-
chine where ordinaryrivets areused. In this
case the outer closing piece or crown kis some-
what removed. 'The riveting-boltisinserted
from outside and the plate - closing is per-
piece &', o

Ifrom the operation as applied to the va-
rious cases herein mentioned it will be read-
1y seen that the machine is capable of a great

variety of combinations and special provi--

sions as regards the
and the pressure. o
What I claim, and desire to secure

ters Patent of the United States, is—

plate-closing operation

In a hydraulic riveting-machine the combi-

nation with the plate-closing tool and cup-
ping-tool, of a stationary cylinder and a riv-
eting-piston for actuating the cupping-tool, a

by Let-
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piston moving within said riveting-piston for

actuating the plate-closing tool, an auxiliary

cylinder and piston of smaller diameter for
moving said actuating-piston, a communicat-
Ing passage between the said auxiliary cylin-
der and the piston for actuating the plate-
closing tool, means for supplying water under
pressure to said auxiliary eylinder and piston

and through said passage to the piston for

sald plate-closing tool, and means for supply-
Ing pressure-water to the riveting-piston for
the cupping-tool and for continuing the sup-

ply to said auxiliary piston during the opera-

tion of riveting, substantially as desceribed.
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In witness whereof I have hereunto set my =

hand in presence of two witnesses.

| YICTOR SCHONBACH.
Withesses: | I -
-~ TH. WALDAPFEL,

ADOLPH FISCHER.
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