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To all whom it may concern:

citizen of the United States, residing in the
city and county of Philadelphia, State of
Pennsylvania, have invented a new and use-
ful Improvement in Riveters or Punches, of
which the following is a specification. '

My invention consists of a novel constric-
tion of riveter or punch wherein I employ a
novel combination of a toggle mechanism
which is operated by a piston moved by com-
pressed air or other motive fluid, the upper
portion of said toggle mechanism being
adapted to press against a movable abut-
ment of oil or other liquid, as will be herein-
after explained. : : .

To the above ends my invention consists of
novel features of construction, all as will be
hereinafter fully set forth. -

Figure 1 represents a vertical sectional
view of a punch or riveter embodying my in-
vention. Fig. 2 represents a front elevation
of Fig. 1. Fig. 3 represents a section on line
xx, -I%igs. 1 and 2. Fig. 4 represents a sec-
tional view similar to Fig. 3, but showing the
valve in reversed position. Fig. 5 represents
a vertical sectional view of another embodi-
ment of my invention. Fig. 6 represents a
vertical sectional view 'through the valve-
chest seen in Fig. 5, showing the valve in re-
versed position. Fig. 7 is an enlarged detail
of the operating-lever and its connection with
the slide-valve.

Similar numerals of reference indicate cor-
responding partsin the figures.

Referring to the drawings, (veferringfirst to
Fig. 4,) 1 designates the laterally-extending
main cylinder having the valve-chest 2, pro-
vided with the live-air inlet 3, and the valve 4,
which is shown as being a hollow balanced

forms of valve may be employed. When the
valve 4 is in the Pposition seen in Fig. 4, the
piston 5 is about to move to the left from its
extreme right-hand position, as seen in Fig. 4,
and the port 6 is open to the exhdaust-passages
7, whereby the air is exhausted from the tog-
‘ During the act of exhaust-
ing the air from the toggle-chamber the oil in
the stationary reservoir 9.is forced .through
the passage 10 into the chamber 11, in which
reciprocates the piston 12, which has the

back chamber 14. 15 designates a link hav-
ing its upper end pivoted to the lower portion
of the piston 12, the lower end of said link be- |

'ipgico‘nneéted to the contiguous ends of the
Be it known that I, SaMUEL 8. CASKEY, a | lin ‘me:
ing center 18, the opposite end of the like 16

s 16 and 17 by means of the pin or float-

being pivotally connected - to . the riveting-
ram-19, while the opposite end of the link 17
is pivotally connected to the piston 5. While
the piston 5 is moving from the positionseen
in Fig. 4 to the Fosition seen in Kig. 1 live air
is acting on said piston through the port 20,
and a portion of said live air flows through the

‘pipe 21 intothe chamber 22, a part of said live
air passing through the check-valve 23into.

the upper portion of the chamber 9, thereby
exerting a direct pressure upon the oil there-
in. 24 designates a piston having the piston-
rod 25 depending therefrom and passing
through the chamber 9, it being apparent that
when said piston 24 is in its lowest position.
the end of the rod 25 enters the passage 10,
said rod being wholly exterior to said passage
when said piston 24 is in its uppermost posi-
tion. The piston is held in its uppermost po-
sition when the air is exhauste

on therod 25. The port 26 admits air to pre-
vent a vacuum beneath the piston 24. . The
cylinder 1 may or may not be integral with
the hook 27, whose lower portion carries the

lower die 28, the upper die 29 being con-

nected to the ram 19.

In Figs. 5 and 6 I have shown a construc-
tion of punch or riveter wlierein the broad
principle embodied in Figs. 1 to 4, inclusive,
is employed, the only structural differences
being that the main cylinder standsin an up-
right instead of a horizontal position, as seen
in Fig. 1, and I have also employed a slightly-
different form of slide-valve and its adjuncts
from that seen in Figs. 1, 3, and 4. In Figs.
5 and 6, 30 designates the hook, having the
riveting-ram 31 mounted therein, which car-
ries the upper die 32, the lower die 33 being
carried on the lower portion of said hook.
The riveting-ram 31 is actuated by a toggle
mechanism consisting of a link 34, whici is
pivotally attached at 35 to the elbow-lever
36, consisting of the members 37 and 38.
The member 38 is pivotally attached at 39 to
the link 40, which is pivotally connected to
the piston 41 in the main cylinder 42, which

from cham--
. ber 22 by the friction of the stuffing-box 26>
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corresponds to the main cylinder hereinbe- .

fore referred to, except that said main cylin-
der 42 stands in an upright position instead
of a lateral position, as seen in Fig. 1. 43
designates a piston pivotally connected to
the member 37 of the elbow-lever, said pis-
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ton being adapted to press against the oil-
abutment contained in the chamber 44, the
latter communicating with the reservoir 45
by means of “the passage 46, which is con-
trolled by the check-valve 47, said check-
valve seating upwardly and being held
against its seat by a suitable spring and being
adapted .to be depressed or unseated by
means of the rod 48, which is movable in the
reservoir 45, the upper end of séid rod being
pivotally attached {o the operating-lever 49,
which has at one end a member having an
elongated slot 50, in which is received a pin
51, attached to the valve-rod 52, whereby
the slide or other valve 53 is operated. Live
air is led into the valve-chest 54 through the
inlet 55, it being seen that a communication
is had between said valve-chest and the reser-
voir 45 by means of the connection 56. When
the parts.are in the position seen in Fig. 5, it
will be apparent that live air is entering the
passage 57 and passing through the port 58

mto the chamber 59 beneath the piston 41,

whereby the latter is about to be raised from
the position seen in full lines in Fig. 5 to the
{)osition seen in dotted lines therem, the ex-
haust taking place through the passage 60
and main exhaust-port 61 to the atmosphere.
When the piston 41 is in the position seen in
dotted lines in Fig. 5, it will be apparent that
to move the same to the position seen in full
lines in said figure the valve 53 must be
moved to the position seen in Fig. 6, whereby
live air passing through the passage 60 acts
on the piston 41, which moves downwardly
to the position seen in full lines in Fig. 5, the
exhaust taking place through port 58, pas-
sage 57, and main exhaust-port 61 to the at-
mosphere when the valve 53 is in the posi-
tion seen in Fig. 6. . :

It will be apparent from the foregoing that
when the toggle mechanism and the pistons
are in the position seen dotted in Fig. 1 and
the valve 4 is in the position shown in Fig. 4
the dies are open and ready to force the die
29 and ram 19 down on the rivet to be head-
ed. Air having been exhausted from the
to(fgle-chamber and relieving the left-hand
side of the piston 5 from pressure, the air in
direct contact with the oil in the chamber 9
forces the oil in said chamber through the
passage 10 and upon the top of the ram 12,
causing said ram to move downwardly, push-
ing the toggle mechanism and ram 19, with
its die 29, until said die comes in contact with
the rivet to be headed. During this move-
ment the toggle remains in a bent position,
as shown by dotted lines in Fig. 1, and swin
from the pin 62 as a pivot. The length of
the rivet to be headed may be long or short
as compared with the last one headed, and
yet the die will come upon it without mate-

4

rially changing the position of the toggle. It:

is also to be noted that this movement is ob-
tained with a comparatively small expendi-

836,301

ture of air' or motive fluid and that this

movementisnon-effectivein making therivet-
head. The large expenditure of motive fluid
is reserved in t%is and all other of my pend-
ing applications until the die is on the rivet
to-be headed, and in this case I further save
air by applying the toggle mechanism at the
last movement, which 1s when air enters the
passage 20, Fig. 4, and forces the piston 5 to
the left, causing the toggle to straighten out
and give a constantly-increasing pressure on
the rivet-head until it is a maximum, when
the toggles are shown in full lines and
straightened out, as in Fig. 1. It is further
to be noted that in all toggle mechanisms
this maximum pressure theoretically be-
comes infinite, and where adjustin?-screws
are used to take up the variation of grip of
the dies 28 and 29.1t is possible to break the
hooks. To prevent this objection to toggle-
machines, I place a small intensifying device,
which acts as a relief-valve to the oil in cham-
ber 11. This intensifying device consists of

and the pressure in the chamber 11 is due to
the ratio of areas in the rod 25 and piston 24
when the rod 25 is forced into the passage 10
by the air on the piston 24, which air acts
simultaneously on said pistons 24 and 5. To
open the dies it is only necessary to put the
valve 4 into the position shown in Fig. 3.
Air then enters the passage 6, as above ex-
plained, and forces the piston 5 back to the
right to the position in Fig. 4, breaking the
toggle-lock and simultaneously forcing the
pull-back piston 13 upwardly, overcoming
the pressure on the oil and intensifying-rod,
and the oil flows back into the chami;er 9.
While air is entering the passage 6 the air
which was in the chamber back of the piston
5 and above the piston 24 is simultaneously

exhausted through the passages 20 and 7 to’

the atmosphere, the parts being then in the
positions shown in dotted lines in Fig. 1. 1In
Fig. 5 thé operations are the same except
that instead of an automatic relief I have ap-
plied the above-described manual positive
means for opening the check-valve 47 to con-
trol the fluid in the chamber 44, and instead
of a pull-back piston; as 13 in Fig. 1, the ar-
rangement and alinement of the main piston
pulls the whole mechanism, piston included,
upwardly and parallel with said main piston
after the check-valve 47 releases the oil in the
chamber 44, - ‘

It will be apparent from the foregoing that
this riveter is buitt for very bard usage and
there is very little Liability of breakage. The
packings are easy of examination, and the
constructionof the machine secures the maxi-
mum pressure on a rivet, with aslittle weight
in the machine as is possible. It works rap-
idly without shock or jar, is easy to handle,
and gives a uniform pressure on every rivet.

o blow is given when using this machine,
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and therefore no crystallization takes place

upon the rivet when being driven. '
"The riveter is suspended by a bail, (not

shown,) which allows it to be moved and op-

. erated in either a vertical or horizontal posi-

tion. -By changing the bail it can be moved
sidewise with equal facility. The operatin
mechanism is so constructed and connecte
that the operator can control all movements
of the riveter, whether standing at the side,
back, or front of the machine.

By the use of the hydrocarbon fluid in the

“0il chambers and cylinders the operation of

the machine in very cold weather and in
other places is permitted with no danger of
freezing, which is not the case in riveters of
hydraulic pressure alone.

It will be evident that various changes
may be made by those skilled in the art
which may come within the scope of my in-
vention, and 1 do not, theréfore, desire to be
limited in every instance to the exact con-
struction herein shown and described.’

Having thus described my invention, what
I claim as new, and desire to secure by Let-

‘ters Patent, is—

1. A punch or riveter comprising a ram, a

;. movable abutment held from retraction by a
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substantially incompressible liquid for ad-
vancing said ram during a portion of its
stroke, coacting pneumatic means opera-
tively connected with said abutment and
ram for completing the stroke, an intensify-
ing device, and means permitting compressed
air to act upon said liquid, said means and in-
tensifying device arranged to act in unison.
2. A punch or riveter comprising a ram, a
movable abutment separated from the ram
and held from retraction by a substantially
incorr pressible liquid for advancing said ram
during a portion of its stroke, coacting pneu-
matic means operatively connected with said
abutment and ram for completing the stroke
and adapted to constantly increase the force
exerted upon said ram during its stroke, an
intensifying device, and means Fermitting
compressed air to act upon said liquid, said
means-and intensifying device arranged to
act in unison. n
3. In a punch or riveter, a ram, a movable
abutment substantially in line with and sep-
arated from said ram, an oil-chamber behind
said abutment, means for the-admission of
oil to said oil-chamber, means for permitting
compressed air to act upon said oil for ad-
vancing the ram through the first part of its
stroke, anintensifying device havingaportion
movable through the oil, & main piston, a
toggle-joint connecting said ram and said
abutment and operatively connected with
said piston. :
4. In a punch or riveter; a ram, a movable
abutment substantially in line with and con-
nected to said ram, an oil-chamber behind
said abutment, means operative through the

oil in said chamber for advancing said ram
through the first part of its stroke and an ac-
tuating-piston operative through a foggle-

‘| joint connecting said ram and said abutment

by means of which the effective force of said
ram is increased through the latter part of its
stroke. , o

5. In a punch or riveter, a ram, a movable
abutment substantially in line with and con-
nected to said ram, an oil-chamber behind

said abutment, means operative through the -

oil in said chamber for advancing said ram

through the first part of its stroke, and an ac-

tuating - piston operative through a toggle-
joint connecting said ram and said abut-
ment by means of which the effective force of
said ram is increased through the latter part
of its stroke, and relievable means for pre-
venting the outflow of.oil from said abut-
ment-chamber during the advancement of
said ram. _ ‘

6. In a punch or riveter, a ram, a movable
abutment substantially in line with and con-
nected to said ram, an oil-chamber behind
said abutment, means operative through the
oil in said chamber for advancing said ram
through the first part of its stroke and an ac-
tuating-piston’ operative through a toggle-
joint connecting said ram and said abutment
by means of which the effective force of said
ram is increased through the latter part of its
stroke, and automatically relievable means
for preventing the outflow of oil from said
abutment-chamber during the advancement
of said ram.

7. In a punch or riveter, a ram, a movable
abutment substantially in line-with said ram,
an oil-chamber behind said abutment, a
main cylinder, an actuating-piston in said
cylinder, a toggle-joint connecting said ram
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and said abutment and operatively con-

nected with said piston, passages for supply-:
ing air to reciprocate said actuating-piston

and said abutmient and unitary means for . '

controlling all said passages. :
- 8, A punch or riveter comprising a hook, a
ram, 4 movable abutment substantially in
line with said ram, an oil-chamber behind
said.abutment, an oil-reservoir, a passage be-
tween said reservoir and said chamber, an
air-chamber, a piston movable in said air-
chamber its rod passing into said reservoir
and adapted to enter said passage, a main
cylinder, an actuating-piston in said cylinder
and means for the simultaneous admission of
air to said main cylinder, said reservoir and
said air-chamber. '

9. A punch or riveter, comprising a hook,
a ram, a movable abutment substantially in
line with said ram, an oil-chamber behind
said abutment, an oil-reservoir, a passage be-
tween said reservoir and said chamber, an
air-chamber; a piston movable in said air-
chamber its rod passing into said reservoir
and adapted to enter said passage, a main
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cylinder, an actuating-piston in said cylinder,
means for the simultaneous admission of air
to said main cylinder, said reservoir and said
chamber, and an exhaust from said air-cham-
ber beneath its piston. _

10. In a punch or riveter, a ram, a mov-
able abutment connected with said ram, an
oil-chamber behind said abutment, an actu-
ating-piston also connected with said ram,
an air-chamber, an oil-reservoir, a valve-
controlled connection with an air-supply for
said reservoir and air-chamber, a piston in
said air-chamber and an intensifier carried by
said piston and movable through said reser-
voir adapted by its retraction under excess-

836,301

ive pressure to permit the retraction of said
abutment

11. In a punch or riveter, a main cylinder,
a_piston therein, a riveting-ram, a piston

“above said ram, an oil-abutment for said pis-

ton, toggle mechanism intermeaiate the pis-
ton, sala riveting-ram and the piston coact-
ing with said oil-abutment, means for admit-
ting air-pressure upon said oil-abutment, and
a valve mechanism for controlling the move-
ment of the piston in said main cylinder.
SAMUEL 8. CASKEY.
Witnesses:
JouN A. WIEDERSHEIM,
E. Haywarp FAIRBANKS.
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