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18 Claims. (Cl. 164-95) 
This invention relates to a hydraulic punch. 
While it is more particularly the object of the 

invention to provide a punching device adapted 
to punch holes in sheet or other fabricated ma 
terial, whether metallic or non-metallic in char 
acter, yet, without departing from the spirit of 
the claimed invention, the device may be adapted 
for various other uses, such for example, as peen 
ing hollow rivets, and for various other opera 
tions. Where two die elements are arranged in a 
COOperative relation to each other. 

Heretofore it has been common practice in 
the art to which this invention pertains, to 
equip even the smaller and more portable kind 
of punching devices with fittings whereby they 
are placed into communication with flexible 
tubes or conduits which supply to them, from a 
pressure producing Source, an operating fluid, 

Such means for 
Supplying the driving power adds appreciably 
to the weight of the device and renders it less 
portable and usually mot so convenient for being 
manually supported and manually operated. 
By the present invention the device is con 

Structed in such a manner as to be operable by 
an electric motor with current supplied from 
flexible wire conductors which detract far less 
from portability and convenient manual handling 
and Operating than do fluid supplying conduits. 
Among the objects of the invention are: to pro 

vide a more durable punch-operating structure 
and one wherein jambing and breakage will be 
reduced to the minimum; to provide such a struc 
ture wherein no gears or clutches are used; to 
provide a more complete and graduated manual 
control of the movements of the punch proper; 
and to provide a punching device that will oper 
ate in a smoother, less noisy manner. 
A more Specific object of the invention is to 

provide, within a portable rotary impelled punch 
ing device, an improved combination of motor, 
motor driven liquid circulating means, and 
punch proper operated by said liquid when the 
latter is diverted by a manually controlled means 
into the proper channel to operate the punch 
proper. 
Another Specific object of the invention is to 

provide, in a hydraulic means for operating a 
punch, a safety bypass port so positioned as to 
relieve the impact of the liquid against a punch 
carrying piston as soon as the punch-operating 
movement of the piston has been completed. 
Other objects, advantages and features of in 

vention will hereinafter appear. 
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Referring to the accompanying drawing, which 
illustrates what is at present deemed to be a 
preferred embodiment of the invention, 

Fig. 1 is a view of the completed device, show 
ing the same partly in side elevation and partly in 
vertical mid section. 

Fig. 2 is a cross section taken on line 2-2 of 
Fig. 1. 

Fig. 3 is a cross section taken on line 3-3 of 
Fig. 1. 

Referring in detail to the drawing, the gener 
ally cylindrical casing of the device is made up 
of a motor housing 5 and closed-in tank section 
6 wherein is confined the operating fluid. The 
attached end portion of the housing 5 is shown 
having three peripheral depressions 7, these de 
pressions each having an end wall 8 (see Fig. 1) 
through which passes a screw 9 that screws into 
an anchoring boss 0 in the casing section 6, 
thereby Securely fastening together the two axial 
Sections of the casing. 
Mounted axially within the casing section 6 is 

a pump cylinder f2 within which is workably 
fitted a spiral pump blade 3 carried by the pump 
shaft f4. Clamped in place between the two 
Sections of the casing is a plate 5 which forms a 
closure head for the adjacent end of the pump 
cylinder 2 and is provided with a central bearing 
bOSS 6 through which the shaft 4 passes with 
a fuid tight working fit. A coupler "f 7 detach 
ably connects pump shaft 4 with the shaft 8 
of the motor 9 that receives current through a 
cable 20 led in through the head or cap 2 at 
tached to the housing section 5 by cap screws 22. 
The pump cylinder 2 is furnished at its outer 

end With an extension 25 which houses a piston 26 
fitted Within said extension with a working fit 
to reciprocate at right angles to the pump cyl 
inder 2. The punch proper 27 has a shank or 
body portion 28 fitted within a bore in said pis 
ton and secured by a set screw 29. The housing 
Section 6 has an outer end wall 30 furnished 
With a slot 3 along which said screw travels as 
the plunger reciprocates. 
Cast integral with or otherwise secured to one 

side of the casing section 6 is a bracket 35 having 
an arm 36 which carries an adjustable die 37. 
An L-shaped leaf spring 40 is provided to re 

tract the punch, said spring having a free end 
portion contained in a recess 4 provided for 
it in the punch piston 26 and having its opposite 
end portion secured to the bracket by a screw 42. 
The inner end portion of the pump cylinder 12 

has through it a plurality of ports 45 and a spa 



cious port 4 affords communication between said 
pump cylinder and the extension 25 thereof. 
Also a port 47 is provided at one side of the pump 
cylinder 2, and a port 48 in the pump cylinder 
extension 25, the two latter ports being con 
trolled by a sleeve valve 49 having a working 
fit around the pump cylinder 2. The inner end 
portion of said sleeve valve carries an external 
lug 50 into which is screwed one end of an eye 
bolt 5. A manually operable trigger 52 is pivot 
ally mounted in a recess 53 in the bracket 35. 
This trigger has a curved slot 54 which loosely 
contains end portion 55 of the eye bolt. A wire 
Spring 56, coiled between its ends around a 
pin 57, has one end in engagement with the 
bracket and its opposite end in engagement with 
the trigger to retract the latter together with 
the eye bolt 5 and the sleeve valve 49, normally 
to hold the latter in the position shown in Fig. 1 
wherein it uncovers ports 47 and 48. 

Because of the pump cylinder f2 having an 
external diameter which is considerably less than 
that of the internal diameter of the casing sec 
tion 6, an annular chamber 60 results around 
Said cylinder, this chamber at all times com 
municating with the pump chamber 6 through 
the aforementioned ports 45 and being at times 
in communication with the piston containing 
extension 25 through port 48. 
The inner side of the upper part of the piston 

26 is recessed or beveled at 63, and when the 
piston is in its fully extended position this bevel 
registers with a safety pressure relief port 64 
which affords communication between the lower 
portions of the piston chamber 62 and annular 
bypass chamber 60. ???? 
A small filling opening 65 is provided for the 

oil or other liquid used to operate the piston 26, 
this opening normally being s aled by a screw 
plug 65a. After the parts have been assembled 
as shown in Fig. 1, except for the insertion of 
said plug, a suitable quantity of liquid, prefer 
ably oil, will be introduced through the hole 65 
to fill to the required capacity the chambers 60, 
6 and 62, whereupon said plug will be screwed 
into place. 
When the device is in use the motor 9 will 

be kept in operation, rotating the spiral pump 
blade 3 and thereby normally maintaining a cir 
culation of the liquid through the aforesaid 
three chambers, during which circulation the 
liquid enters the pump cylinder through the 
ports 45 and passes out through the upper part 
of the piston cylinder without operating the pis 
ton 2. But whenever the operator actuates the 
trigger 52 against the opposition of its spring 56 
he will slide the sleeve valve 49 to a position 
wherein it will close ports 47 and 48 thus com 
pelling the liquid to act upon the punch-carrying 
piston 26 and perform the desired punching op 
eration. Upon releasing pressure on the trigger 
the spring 56 will retract the trigger, together 
with the rod 5 and sleeve valve, thus opening 
ports and 48, which will relieve the liquid pres 
sure against the piston and allow its spring 40 
to restore it to normal position. 
The sleeve 49 is constructed with an extension 

49ac which, as viewed in Fig. 1, is located at that 
end of its upper part which is adjacent to the 
port 48 and overlies an extended part of the side 
wall of the pump cylinder 2. The sleeve 49ac is 
necessary in order that port 48 will be closed si 
multaneously with port 47 when the sleeve is 
manually operated against the opposition of the 
retracting spring 6. 
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2,374,400 
In the operation of the device endwise thrust 

of the pump shaft f4 against the motor shaft 8 
is prevented by a collar f4c which is shown as 
made integral with said shaft 4. 
What is claimed is: 
1. In a hand tool of the kind described, a cas 

ing structure including a pump cylinder, a spiral 
pump blade within said cylinder, means for me 
chanically rotating said blade to create a flow 
of liquid through said cylinder, a piston cylinder 
in direct communication with said pump cyl 
inder, a piston within the latter cylinder, a punch 
proper carried by said piston, bypass means in 
cluding ports, and manually operable valvular 
means at times to open and close said ports to 
cause fluid ejected from said pump cylinder to 
exert a force upon said piston and punch proper 
causing punching. 

2. In a device of the kind described, a pump 
cylinder having at one end an extension which 
contains a piston cylinder one end of which is 
formed by a longitudinal extension of a part of 
the side wall of said pump cylinder, a casing in 
a spaced relation to said pump cylinder and to its 
said side wall extension thereby forming a by 
pass, there being ports which normally afford a 
circulation of liquid through said chambers and 
bypass, one of said ports affording communica 
tion between said two chambers and one of said 
ports leading from said piston cylinder into said 
bypass through said side wall extension of said 
pump cylinder, there being other bypass ports 
located in the side wall of each end portion of 
said pump cylinder, a spiral pump blade within 
Said pump cylinder located between its ported 
end portions, a sleeve valve slidably surrounding 
said pump cylinder, said valve having am end por 
tion positioned to open and close the aforesaid 
port between said piston cylinder and bypass, 
another part of said valve being positioned si 
multaneously to close the aforesaid bypass port 
which is located in that end portion of the pump 
cylinder which is adjacent to the aforesaid pis 
ton cylinder, a punch-Carrying piston in said 
piston cylinder, and manually controllable means 
to operate said sleeve valve thereby to interrupt 
the flow of fluid through the aforesaid bypass and 
actuate said piston. 

3. In a hydraulic hand punch of the kind de 
Scribed, a Casing structure which includes a pump 
cylinder and a piston cylinder in direct fluid com 
munication with each other and by pass means 
normally affording a free circulation of fluid 
through said two cylinders, a pump of the spiral 
blade type within said casing structure operable 
normally to maintain circulation of fluid through 
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said cylinders and bypass means, a punch-car 
rying piston in said piston-cylinder, and valvular 
means intermittently to arrest the bypassing of 
the fluid to cause said pump to transmit a force 
through the medium of the circulating fluid to 
Said punch-carrying piston causing punching. 

4. In a device of the kind described, a pump 
cylinder having at one end an extension which 
contains a piston cylinder one end of which is 
formed by a longitudinal extension of a part of 
the side wall of Said pump cylinder, a casing in 
a spaced relation to said pump cylinder and to 
its said side wall extension thereby forming 
around said pump cylinder an annular bypass 
chamber a part of which overlies said side wal 
extension, a punch-carrying piston in Said piston 
cylinder, that end portion of said piston cylinder 
which is opposite to said side wall extension pro 
jecting beyond the opposite side of said pump 
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cylinder, there being a port to afford communi 
cation between said projecting part of said piston 
cylinder and said annular chamber to relieve 
fluid pressure against said piston when the latter 
is at the limit of its outward movement, there be 
ing other ports positioned to afford a normally 
free circulation of fluid through said cylinders 
and bypass chamber, a screw propeller type of 
pump blade positioned within said pump cylinder 
to create a liquid flow therethrough, and valvular 
means within said casing operable to close cer 
tain of said other ports thereby to direct fluid 
against said piston to operate it together with 
the punch it carries. 

5. In a device of the kind described, a Casing 
structure including within it a pump cylinder 
surrounded by a generally annular bypass chan 
ber, a piston cylinder in communication with said 
pump cylinder and furnished with an end port 
normally open to said bypass chamber, a pump 
of the spiral blade type mounted within said 
pump cylinder normally to maintain a circulation 
of liquid therethrough, there being ports in addi 
tion to those aforementioned to complete a path 
of liquid circulation through said cylinders and 
bypass chamber for the stream of liquid created 
by said pump, a valve to control certain of the 
ports thereby at times to direct an operating liq 
uid pressure against said piston, said valve con 
prising a longitudinally slidable sleeve surround 
ing said pump cylinder with a working fit, an op 
erating arm carried by said valve, said arm ex 
tending substantially parallel to the axis of Said 
sleeve with a working fit through a hole provided 
through the liquid-containing portion of the cas 
ing structure, and means to Operate Said arm. 
connected with the projecting portion thereof. 

6. The subject matter of claim 5, and said Op 
erating means for said arm consisting of a trig 
ger which is manually operable to move said 
sleeve in one direction and a Spring positioned to 
move said trigger and arm in the reverse direc 
tion after their aforesaid manual Operation. 

7. In a device of the kind described, a housing 
structure having outer and inner wall portions 
arranged to define a pump cylinder, a piston cyl 
inder in communication with Said pump cylinder 
and an annular bypass chamber around said 
pump cylinder, there being ports which normally 
afford communication between all of said cham 
bers so that liquid may travel along a circuitous 
path which includes all of said chambers; a cap 
plate which forms a closure means both for an 
end portion of said annular chamber and for an 
end portion of said pump cylinder, an elongated 
housing having an end portion which abuts 
against; and is closed by the side of said cap plate 
opposite to said pump cylinder, means to Secure 
said housing to the remaining portion of the cas 
ing structure in its aforesaid position, a pumping 
member comprising a rotatable shaft extending 
through said cap plate with a working fit and 
carrying a spiral blade having a Working fit with 
in said pump cylinder, said shaft projecting into 
said housing, a motor in Said housing having a 
shaft allining axially with said pump shaft and 
coupled thereonto, a punch-carrying piston in 
said piston chamber, and valvular means to con 
trol certain of the aforementioned ports thereby 
to direct the liquid current produced by said 
pump member against Said piston to operate the 
punch carried thereby. 

8. In a hydraulic hand punch of the kind de 
scribed, a piston cylinder, a punch-carrying pis 
ton Operating in said cylinder, a casing structure 
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3 
which includes within it said piston cylinder and 
aliquid circulatory arrangement, a spiral pump 
blade within said casing structure operable nor 
mally to maintain a circulation of liquid through 
Said circulatory arrangement, and a manually 
Controllable valve operable to arrest the circula 
tion of liquid in said circulatory arrangement and 
direct it into said piston cylinder, and means to 
Operate said spiral pump blade whereby to exert 
a force upon the liquid to actuate by force the 
punch upon the workpiece. 

9. In a hydraulic hand punch of the kind de 
Scribed, a closed-in casing structure which in 
cludes a pump cylinder and a piston cylinder in 
direct fluid communication with each other, a 
punch-carrying piston in said piston cylinder, a 
Sealed-in operating fluid in said casing structure, 
bypass means normally affording a free circula 
tion of the sealed-in fluid through said two cyl 
inders, a pump within said casing structure op 
erable normally to maintain circulation of the 
sealed-in fluid through said cylinders and by 
paSS means, and valvular means intermittently 
to arrest the bypassing of the sealed-in fluidi 
thereby to require the force from said pump to 
???be force to actuate said piston causing punch 

10. In a portable hydraulic punch of the kind 
described, a closed-in casing structure which in 
cludes a pump cylinder and a piston cylinder in 
a fluid communication with each other, a punch 
carrying piston in said piston cylinder, a sealed 
in Operating fluid in said casing structure, by 
paSS means normally affording a free circulation 
of the sealed-in fluid through said two cylinders, 
rotary impeller means within said casing struc 
ture Operable normally to maintain circulation 
of the sealed-in fluid through said cylinders and 
by-pass means, valvular means intermittently to 
arrest the by-passing of the sealed-in fluid there 
by to Operate said piston, and yieldable means 
carried by said casing structure and operatively 
connected to said punch-carrying piston to re 
tract the latter piston, 

11. The subject matter of claim 5 and, said op 
erating means for said arm consisting of a manu 
ally operable trigger. 

12. The subject matter of claim 5 and, said 
operating arm carried by said valve being ad 
justably connected thereto. 

13. The subject matter of claim 5 and, said 
Operating arm comprising an eye-bolt, a bracket 
Secured to One side of Said casing structure, and 
a manually operable trigger pivotally mounted 
in a recess in said bracket, said trigger having a 
curved slot loosely containing an end portion of 
Said eye-bolt, 

14. The subject matter of claim 4 and, a brack 
et Secured to one side of said casing, an L-shaped 
leaf spring to retract said punch, said spring 
having, a free end portion contained in a recess 
provided for it in said punch-carrying piston and 
having its opposite end portion secured to said 
bracket. 

15. In a portable hydraulic punch of the kind 
described, a closed-in casing structure which in 
cludes a pump cylinder and a piston cylinder in 
a fluid communication with each other, a punch- . 
carrying piston in said piston cylinder, a sealed 
in operating fluid in said casing structure, by 
paSS means normally affording a free circula 
tion of the sealed-in fluid through said two cyl 
inders, rotary impeller means within said casing 
structure operable normally to maintain circula 
tion of the Sealed-in fluid thereby to operate said 



4. 
piston, and there being a safety by-pass port 
in said casing structure positioned to relieve the 
impact of the fluid against said punch-carrying 
piston as soon as the punch-operating move 
ment of the punch-carrying piston has been 
completed. w 

16. The subject matter of claim 9 and, there 
being a safety by-pass port in said casing struc 
ture positioned to relieve the impact of the fluid 
against said punch-carrying piston as soon as the 
work-piece has been punched. 

17. A hydraulic hand punch comprising a pis 
ton cylinder, a piston carrying a punch, said piston 
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operating in said cylinder, a casing structure 
which includes within it said piston and a liquid 
circulatory arrangement, a rotary pump. within. 
said casing structure operable normally to main 
tain a circulation of confined liquid contained in 
said casing structure through said circulatory ar 
rangement, a manually controllable valve oper 20 
able to arrest the circulation of liquid in said 
circulatory arrangement and direct it into said 
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piston cylinder, and means to operate said pump 
to exert a force upon the arrested liquid to actu 
ate by force the punch upon the work-piece. . 

18. In a device of the kind described, a casing 
structure including within it a pump cylinder 
surrounded by a generally annular by-pass 
chamber, a piston cylinder in communication 
with said pump cylinder and furnished with an 
end port normally open to said by-pass cham 
ber, a pump of the spiral blade type mounted 
within said pump cylinder normally to maintairi 
a circulation of liquid therethrough, there being 
ports in addition to those aforementioned to com 
..plete a path of liquid circulation through said 
cylinders and by-pass chamber for the stream of 
liquid created by said pump, and a valve to con 
trol certain of the ports thereby at times to direct 
an operating liquid pressure against said piston, 
said valve comprising a longitudinally slidable 
sleeve surrounding said pump cylinder with a 
working fit. 

wILLIAM.J. weSTERVELT. 


