(No Model.) O ) 3 Sheets—8heet 1.

J. WEEKS.
' - HYDRAULIC PUNCH, &, o
No. 395,675, - Pa,tented Jan. 1, 1889,
¢ ' * |
e ~ .....:_Z.-_' w‘? L
€
" N/Ry L5
e V748
&
EaY =
-S4 ¢
71
ya L
N
J’z;j/
o WITNESSES;'
| @)W R@}M OARARAAN | . ' |
J o Lres BYW%

ATTORNEY .

N. PETERS, Pholo-Lithographer, Washington, D. C.




" 3 Sheets—Sheet 2.

(No Model.)

J. WEEKS.
HYDRAULIC PUNCH, &e.

No. 395,675.

Patented Jan. 1, 1889.

N

N
\

\
\

277

WITNESSES .

ATTORNEY .




3 Sheets—Sheet 3.

2z =

Patented Jan. 1, 1889,

J. WEEKS.
HYDRAULIC PUNCH, &c.

.
S NS

% 7
N
. . o7, L 1 o2/ .v
= §§§W%¢W/ s .

I
NN A
N A o

J/La i *_, wHWu X o < . i <z
N S
X R

Fi
4
L

\ WS i A
S q
MNNNZ AN
/@v//f\\\.\\AA -

. R y%///%/ﬂ%//////

N

7 \\\\W\M S }
. > \:\\\\\x\&% < ~ _

Nq. 395,670,
WITNESSES:

A E AT e,

(No Model.)

AN




10

20

—

OFFICE.

—

JOUN WEEKS, OF NEW YORK, N. Y., ASSIGNOR TO RICHARD DUDGEON,
OF SAME PLACE.

HYDRAULIC PUNCH, &c.
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To all whom it may concerns

Be it known that I, JOEN WEEKS, a citizen
of the United States, and a resident of New
York city, in the county of New York and
State of New York, have invented certain
new and useful Improvements in IHydraulic
Punchesand Like Apparatus, of which the fol-
lowing is a specification. |

My invention relates to improvements in

hydraulic punches, a part of them being also
applicable to other like hydraulicimplements:
and 1t consists, among other things, in, first,
mprovements in the construction and opera-
tion of the pump of the punch; second, in
adapting and arranging the reservoir of the
punch relative to the pump in such manner
that the punch may be operated irrespective
of the position of the punch, or, in other

words, the direction of the punching, whether

up, down, horizontally, or at any intermediate
angle; and, third, to improvements in the

- socket and pumping-lever.
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In the drawings the same reference-letters
Indicate the same parts in all the figures.

Figure1 illustrates a view, partly in vertical
section, of the punch. Tig. 2illustratesa hori-
zontal section taken through the center of the
head on the line ¢ ¢ of Fig. 1. TFig. 3 illus-
trates a plan of the head, showing the socket,
pumping-lever, and lowering-lever. Fig. 4
lustrates an end view of the pumping-lever.
Fig. 5 illustrates alongitudinal sectional view

~of an alternative econstruction of the backfiow-
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passages in the plunger and in the pump.
Fig. Gillustratesa horizontal section of a pump
in which the backflow-passages throu oh the
pump-chamberaremadein the form of grooves
in the wall thereof. Tig. 7 illustrates, partly
n section, a heam-punch, showing the spring
for retracting the punch and ram.

A 1s the frame of the punch. It is prefer-
ably made of wrought-steel, but may be made
of any suitable material.

B 1s the head or reservoir of the punch,
which is preferably threaded into the frame
A by screw-threads «. |

- Cis a cap or cover threaded onto the head,
as shown. It is provided with a screw-plug,
D, which can be easily removed for filling the
head with liquid or for washing the reservoir
out and substituting a fresh charge of liquid.

E 18 the pump, which is threaded into the
base of the head by screw-threads 6. The

and the capacity and dimensions of the head
are such that the suection-ports of the pump
will always be covered by the liquid in the
head irrespective of the position of the punch,
whether upside down or at any intermediate
angle, so that the punch may always be op-
erated—that is to say, the upper end of the

pump is carried so far toward the center of

the reservoir, and the liquid capacity of the

reservoir 1s such that the amount of liguid
required to fully project the ram will not re-
duce the amount of liguid in the reservoir so
but that the suction-ports in the piston will
always be covered by the liquid, irrespective
of the degree of projection of the ram, and
also irrespective of the position of the punch
as a whole.

F 18 the socket, and G is the socket-pin.

H 18 a packing for the socket-pin.

I 1s a knuckle or erank-pin attached to the
side of the socket-pin, as shown.

- J 18 a plunger which works in the pump.
The diameter of that part of the plunger
which passes through the packing thereof
and enters the bore of the pump is consider-
ably smaller than the bore of the pump, so
that there 1s free water-passage all around
the plunger for the purposes of a backflow
of liquid, as hereinafter explained. T'he plun-
ger 18 attached on 1ts upper end to a plunger-
head, Ix, by means of a pin, ¢. The plunger-

head 18 recesged and receives the knuckle T

pump projects into the reservoir, as shown,
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within the recess without much play therein. .

The plunger-head is made circular on its sides,
which engage with and are guided by corre-
spondingly-shaped surfaces of the guide-web
L, placed within the head B. 1t is not, how-

ever, essential, that these surfaces should be

circular, any other suitable conformation act-
1ng as guides; or other suitable guniding de-
vices may be employed. |

The web or guide L 1s rigidly attached to
the walls of the head. The plunger J is per-
forated by a longitudinal passage, d, and by
transverse passages e e.
passages are so located that when the plun-
ger 18 8o far depressed as to press open the
egress-valve, as hereinafter described, then
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“punched.

the lower passages ¢ are below the packing
of the plunger, marked 7, but during the or-
dinary pumping operation neither of the
transverse passages e come below the packing.
The packing may be of any preferred kind,
either a cup-packing, a U-shaped packing,
a hard-ring packing, as shown, or any Uihm
desired packing.
¢ 1s a thre aded packing-ring or gland for
fastening the packing fin place, as usual.
v is a bonnet attached to the lower end of
the plunger, provided with perforations 2 ¢ for
the free passage of the liguid through them.
4 1s.the ingress-valve. for the pump. It
opens downwardly, having its seat at the lower

end of the longitudinal passage ( in the plun-
The bonnet /v prevents the valve 7 from.

oer,
dropping down into the chamber of the pump.
k 1s a downwardly-extending hole or pas-
sage proceeding from the lower end of the
elmmber‘ of the pump through-
into the force-chamber of the
at [.) This passage k& is P

punch. (Shown

lower end of the passage. 0
valve of the pump. The stem i’ of this
egress-vailve, when the valve 1s on its seaf,
projects somewhat—say, from one-eighth to
a quarter of an inch upwardly into the lower
end of the chamber of the pump.

n 18 a perforated bonnet, substantially the
is attached to the-

same as the bonnet /i, It
lower end of the pumnp.

0 18 a Spring
which normally presses the egress-valve m up
agmnst 1ts seat.

p 1s a packing held in place by a paelgino-

ring, ¢, which is held by threads ¢/, cut on

the lower end of the pump, as shown, or in.

any other desired manner. Thig .pﬂckmg
seals both of the joints ¢ and 0.

M 1s the ram of the punch. It slides lon-

gitudinally through the frame A, which it fits

somewhat snugly. It is provided with the
packing N, which is held in place by the
packing-ring O, which may be confined by
screws P, as ;shown or 1n any other suitable
manner. The ram is recessed at Q, to allow
space for the bonnet 72 when the ram is in its
most retracted position.

R 1s the punching-tool, which is attached
to the lower end of the ram by a pin, S, or in
any other suitable manner.

T' 18 the die, and U the piece of metal to be
The stems of the valves 7 and m
are made triangular, as usual, to &How liguid
passage past them

Retferring to IFig. 3, I' is the socket, before
referred to, “and VY is the pumping-lever. The
lever is so made that it ¢ can pass through the
socket F and project beyond the same, say,
half or three-quarters of an inch, as shown at
V7. This is so that if the punch be inverted
30 as to punch up instead of down, the pump-
1ng-lever may be inserted from the other side
of the socket, and the projecting end V’ will
then act as a stop against the end # of the lug

| throu

the base thereof | is introduced into a hole, &/,

rovided with a

stemmed valve, m, which has its seat at the
Thisis the egress-.

placed within the bonnet n,
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W, in the same manner that the part marked
2 of the lever acts when the punch is used
right-side up. In this way the downstroke
of the lever is made the pumping-stroke, irre-
spective of the position of the punch.
lever V has shoulders on its sides, as shown
in I'ig. 4, to prevent it from passing too far
nh the socket. The lug W is a double
stop-1 uﬂ—-—mthm 1s to say, it has one shoulder,

7, a0 ainst which the lever strikes when at the
end of the pumping-stroke, and another shoul-
der, 7/, against which the end of the socket
strikes when the plunger of the pump has
been carried down sufficiently far to force
the egress-valve off its seat to secure the back-
flow ol liquid. DBy the use of this second stop,
7, all danger of crushing the bonnet i by care-
lessness in use 18 avolded. |

X is a lever or rod whiech, when the pump-
ing-lever V has been removed from the socket,
in the socket,
and by its use the socket 1s depressed still
farther until it reaches the shoulder 77/, and
the egress-valve m is thus opened. A second
hole, «’/, is preferably made in the socket for
the insertion of the rod X when the machine
is upside down. This 18 not essential, but
is convenient. The employment of the double
stop-lug above described, instead of a single
stop and a Iug or projection on one side of
the pumping-lever V,is a marked improve-
ment in the punche% herein especially de-
scribed, and also in hydraulie jacks and other
like devices, because with my straight pump-
ing-lever and double stop 1t 1s impowible to

carry the opemn 's ol the passages e eduring
the pumping - Stroke% past the pae]ﬂng,
whereas, if the old style of lever with the Ing
on one side was thoughtlessly used with the
lug reversed, so that 1t did not engage with
the stop, then at each pumping-stroke the
plunger might be so far depressed as to cause
the openings of the passages e e to sweep
across the packing of the plunger, and thus
rapidly injure if not destroy it, and it might
even be carried so far down as to trip the
egress-valve at each stroke.

In Fig. 5 Iillustrate an alternative construe-
tion of the backflow-passages in the plunger,
and also 1n the pump—that 18 to say, instead
of the transverse passages e e connecting with
the longitudinal passage d, ther mewhat may
be ealled “ingress-passages’’ e’ ', connecting
with the 1011ﬂ1tuc11na,1 passage but they are
not used for the backflow, but snnp].} forthein-
flow of liquid to the 1:)111np-ehmnber. Other
passages in the form of groovese’” ¢’/ are pro-
vided for the backflow. They are made, as
shown, in the periphery of the plunger, and are
so located and of such length that when the
plunger 1s depressed su 10161111}7 to open the
egress-valve these grooves will connect with
the chamber of t.he pump at their lower end
and with the reservoir at their upper end.
There may be as many of these grooves or
passages as desired, and they may be made
within the surface of the plunger, being drilled
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therein, and connecting at each end with the

- surface of the plunger, if desired. Moreover,
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Instead of making the plunger of less diame-
ter than the bore of the chamber of the pump,
so that the backflow of the liquid shall he
made through the annular space around it,
the plunger may substantially fit the bore of
the pump-chamber, but with grooves 77, Figs.
9 and 6, made in the walls thereof, which con-
nect with the egress-passage % and with the
backflow-passages in the plunger when it is
depressed to open the egress-valve: and, 1n-

stead of these grooves opening into the ¢cham-

ber of the pump throughout theirlength, they
may be made as concealed holes bored in the
metal within the wall of the pump-chamber,
as seen at 7, I'ig. 5, connecting by trans-

verse passages 777 with the egress-passage k-

below and the backflow - passages in . the
plunger above.

In Fig.7 I illustrate the devices for retract-
ing the ram and punch. The frame of the
punch is carried inwardly, presenting a cir-
camferential or annular shoulder, A’. The
ram M is reduced in diameter in a part of its
length to conform to the size of the hole in
the frame within this annular shoulder. The

~upper part of the ram, however, is of the

diameter of the force-chamber , thus produc-

ing the annular shoulders B’ on the ram. A
heavy spring, O/, is placed between the

shoulder A’ and B’, which spring is com-
pressed by the outward movement of the ram,
as shown in Iig. 7. This spring may be a
spiral spring, as shown, surrounding the ram,
or a convoluted plate-spring. | -
I do not limit myself to the employment of
the retracting-springs in connection with hy-
draulic punches,since they may he em ployved
with beneficial results in serew and lever
punches as well. |
The operation is as follows: Thework to be

punched is placed, or the punch is moved, so

as to bring the metal to be punched over the
dieI'and in properline with the punch. The
lever V is then operated as usual, and the
liquid from the reservoir or head B of the
punch at each upstroke of the plunger passes

through the transverse and longitudinal pas-

sages in the plunger, through the. ingress-
valve at its end, through the perforation in
the bonnet /i, and into the force-chamber of
the pump. At each downstroke of the plun-
ger the liquid in the foree-chamber of the
pump is displaced by the plunger, and is
forced through the egress-valve s and th rough
the perforations in the bonnet 2 into the
force-chamber [ of the punch, compellin o the
ram M to move slightly outward. This OP-
eration is repeated until the punching-tool R
has Dbeen foreced through or partly throu oh
the metal and the punching act isperformed.

The lever V is then withdrawn f rom the

socket IY, and the rod X is inserted in the
hole &/, by which the socket I is moved-
downwardly still farther until it strikes the
shoulder +" of the stop W. The adjustment

of the parts is such that when this takes

place the bonnet /i, orthe end of the piston

1f no bonnet be used, strikes the upper end
of spindle m’ of the egress-valve m, and the
valve is forced off its seat, and when the pis-
ton 18 1n this position its lower transverse

‘passages e or the lower end of the passages

i

r/

e’’ ¢’’ in the periphery of the plunger, as the

case may be—depending on which form of-

backflow-passages is employed in the plun-
ger—are below the packing £ Thus free wa-
ter way 1s established from the force-chamber [
through the bonnet n and the valve m, and
through the chamber of the pump between
the sides of the plunger and the hore of the
pump, or through -the backflow-passages 1’
or f”" made in the walls of the pump-cham-
ber, as the case may be, thence through the
passages 1 the plunger, ahd out at their up-
per ends into the reservoir again. Assoon as
the egress-valve is opened, the spring ¢’/ orits
equivalent presses the ram back again into
the frame of the punch, withdrawing the
punching-tool from the metal which has been

-

punched. |
It will sometimes be necessary to jar the
metal or the punch by a slight stroke of a

hammer or equivalent implement to start the

ram and punch back. If the spring C’ be
not employed, then the ram and punch may
be retracted by means of a forked lever or
other suitable instrument . applied between
the shoulders of the punching-tool R and the
surface of the metal, or at any other suitable
place, which, being pried upon, forces the ram
to move back again within the frame as the
liquid moves out from the chamber/.

I do not limit myself to the details of con-
struction shown, because they may be de-
parted from somewhat and still the spirit of
my imvention be employed. |

It is obvious that the retracting-spring €’
may be employed in punches of the. kind
shown in Fig. 1, as well as in the beam-punches
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shown in I'ig. 7, by a similar construction of

the coacting paris.

Having described my invention, I elaim—

1. The combination of a reservoir and a
pump, thesuction whereof is located atornear
the center of the reservoir, and the plunger
or piston whereof is provided with an ingress-
valve which opens on the upstroke but closes
on the downstroke of the piston or plunger, a
force-chamber, the liquid capacity of which
is such relative to that of the reservoir that
when the ram is projected to its utmost limit
there will still be sufficient liquid in the res-
ervolr to cover the suction of the pump irre-
spective of the position of the apparatus and
mechanism to operate the pump, substan-

tially as set forth.

2. The combination of a recessed socket,
double stops cast on the exterior of the reser-
volr, one below the other, against the upper

one of which the pumping-lever strikes on

the downstroke of the plunger, and against

the otherthesocket strikes on the downstroke
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of the plunger upon the removal of the pump- | York and State of New York, this 20th day of

ing-lever, and a pumping-lever, both sides | January, A. D. 1857.

whereofj either Qf which may engage with the | TOUN WEEKS.

stop, are substantially equidistant from the |

medial line of the lever, substantially as set | Witnesses:

forth. JOHN 1. IVES,
Siened at New York, in the county of New | GEORGE A. VOSS.
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