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10 all whony it may concerm:

Be 1t known that I, EBENEZER FISHER,a sub-

ject of the King of Great Britain, and a resi-
dent ot Philadelphia, county of Philadelphia,
and State of Pennsylvania, have invented cér-
tain new and useful Improvements in Pipe-
Wrenches, of which the following is a full,
clear, and exact description.

My invention relates to improvements in
pipe-wrenches of the class employing as the
oripping memberof the wrench a series of
linked sections or segments adapted to con-
form tothe surface ot the pipe and operating
by adhesion.
experienced 1n the use of wrenches of this
character has been found to arise from the
very limited movement of the gripping-loop
in expanding and contracting about the pipe
during the operation ot the wrench thereon,
by reason of which not only is facility of op-
eration wanting, butin theevent of pipesvary-
ing slightly in size, which is very common,
or having irregular surfaces an utter failure
of oripping ensues.

It has therefore been my object to so con-
struct a wrench of this character that it shall
not only firmly grip the pipe without slip-
ping, but have sufficient self-adjusting expan-
sibility and contractibility in its linked loop
or gripping member as to permit it to accom-
modate itself within certain limits to pipes

varying in size and be effective notwithstand-

ing any lack of uniformity in the pipe-sur-
taces and as a result of this greater range of
movement the more readily permit the appli-
cation ot the wrench to the pipe and its re-
moval therefrom. |

Another object of the invention is to pro-
vide for a change of leverage, so that after a
clamping pressure of the requisite force has
been applied to the loop the direction of the
leverage will be such as to exert a pulling
action on the loop, thus admitting of the ap-
plication of any degree of force without in-
jury to the pipe.

My invention consists, primarily, in a grip-
ping loop or. member adapted to encircle a
pipe or other cylindrical body, a main sup-

Heretofore the chief difficulty

porting member adapted to fulerum on one
end of the loop, and a link or oscillating mem-
ber carried by the main supporting member
and fulcruming on the outer end of the loop,

these elements being so arranged that the

action of the main supporting member in ap-
plying leverage will press forward one end
of the loop and will cause the link connection
to be pulled backward simultaneously, while
the friction of the pipe or other body within
the loop will operate to pull the swinging end
of the link connection inadirection toshorten
the distance betweensaid end and the fulerum
of the loop on the main supporting member.

The 1nvention further consists in so con-
structing the loop and mainsupporting mem-
ber of a gripping device of the general char-
acter of that above set forth that a fulerum
will be furnished for one end of the loop
which will change during the application of
the leverage for the purpose of bringing about
and maintaining a- clamping pressure upon
the gripping-loop which will not be unduly
increased by the continued application of lev-
erage 1n turning the pipe or other device
upon which the gripping device is applied.

The invention further consists in certain
other novel features in the construction and
arrangement of parts, as hereinafter fully set
torth and claimed.

In the accompanying drawings, Figure 1 is
a view In side elevation, showing the wrench
applied to a pipe, the parts being in the posi-
tion for the application of the leverage. Fig.
2 1s a view 1n side elevation, showing the po-
sition of the parts when the gripping-loop is
released from its bearing on the main support-
ing member. Fig. 31sa top plan view of the
device. Fig.4 isanenlarged detail view show-
ing the initial position of the codperating ful-
crum-faces of the loop and supporting mem-
ber. Fig. 5 is-also an enlarged detail view
showing the changed position of the cosperat-
Ing fulcrum-faces after the application of the
initial clamping leverage. Fig. 6 is a longi-
tudinal vertical section view of a modified
form of the device in which adjustment is
made with a set-screw. Ifig. 7 is a perspec-
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loop with the lever or handle.

Referring to the drawings, ¢ indicates the
main lever or handle of the device, which 1s
of the usual hollow construction and 1s formed
with an engaging toe «', constituting a ful-
crum at the point of the lever on which 1s
supported one end of the gripping-loop 4,
which terminates in the hook or projection /.
The other end of the gripping-loop 1s con-
nected with the lever ¢ by means of an oscil-
lating or link member ¢, which projects for-
ward at the end of the lever ¢ and furnishes
a support on which the said loop fulerums at
¢', so that the said loop will be supported in
advance of the end of the main lever.
inner end ot the member ¢ fulerums on the
lever ¢ at ¢". _

The gripping-toop 1s formed of three mem-
bers or segments 5%, 0%, and ', pivoted or ful-
crumed at 4° and 7’ and presenting smooth in-
ner curved faces to the pipe «, which per-
mits the loop te conform within certain lim-
1ts to pipes varying in size. -

The principle of operation of the device in

effecting an instantaneous and firm gripping
of the pipe on the slightest movement of the |

wrench in the direction of its gripping lies 1in
the relative positions of the fulerums «', ¢,
which cause the 1nitial friction of the
pipe 1n the loop to pull down the oscillating
or link member ¢ at its outer end, thus hold-
ing 1t against the relative change of fulerum
« and ¢, the former acting to press forward
the member 0" at its end, while the latter acts
0 pull the member ¢ backward the more the
three fulecrums o', ¢/, ¢ approach alinement
and-causing the said members 5* and ¢ to have
simultaneousand equal movement toward each
other. | |
To insure the initial clamping of .the loop
about the pipe, it will be observed that the
arrangement of the loop with respect to the
lever ¢ and link member ¢ 1s such that any
tendency of the loop to lift the said link mem-
ber, as from the weight of the device when
applied to a pipe, will bring about a clamping

‘action whichavill allow the application of the

leverage. When leverageis applied, the force
exerted upon the loop in the effort of the
same to turn upon the pipeis toward the han-
dle, and the loop being carried by the link
member ¢ 1t is forced slightly under the toe '
and upward against 1t, so that whatever the
tendency of the lifting action of the leverage
may be to raise the loopand cause 1t to travel

upward in the arc described by the linkmem-

ber it is resisted by the toe -« and for the
reason that the raising or lowering of the
said link member at its swinging end must
bring the loop against the toe of the lever and

E,_l]x.(’: its engagement therewith secure while
producing the initial clamping action by any

65 movementof the loop up or down. Notonlyis

view of the oscillating or link member
for connecting the outer end of the erippinge-

The

- ening the leverage,
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ber ¢ so arranged that it will crowd

nal segments of the loop together 1t

the mem
the termi

- swung to either side of 1ts normal position, as
1 above explained, but 1n order to 1ncrease this

crowding tendency upon any swinging of the
loop away from the toe ¢’ of the main lever,
and, further, to create a natural tendency for
the said member ¢ to swing toward the toe «

to bring about and insure- an initial friction

of the loop on the pipe which will render
positive and certain the main gripping action
the said membere 1s mounted so as to change
its fulerum - point ¢°, whereby, in effect, to
lengthen the sald linkmemberasit app roaches
the toe @', thus creating a natural tendency

tor the said member to swing in that direc-

tion and not to swing in the opposite direc-

tion, in which a shortening effect 1s created

and with the increased results stated. Dur-
ing the application of the main leverage the
direction of the force is such as to produce
first the necessary clamping action of the

be forced against the point of the engaging
projection 4 of the loop, (see Fig. 4,) and
thus as the position of the toe changes (see
Fio. 5) to cause the further application of
the leverage to exert a pulling action on said
loop.

From the foregoing will be seen the prin-
ciples upon which the more important ele-
ments of the wrench operate without confus-
ing the same with the various auxiliary fea-
tures of the invention and details of con-
struction, which will now be referred to.

The oscillating member ¢ is preferably in
the form of a hitfurcated hook adaptef to admit
the end of the lever & between. the pfu‘ts
thereof and engage a luo* or projection «~,
which forms the fulerum ¢*.  These lugs are
preferably formed in approximately elliptical
or elongated s 1ape, extending to and includ-
1Ng the toe « in order that the pressure of
the hook thereon may be resisted in a direct
line to the point at which the pressure of the
toe 1s brought upon the loop, as well as form-
ing a stop for limiting the downward move-

ment of the said member c.

The fulerums ¢, provided by the lugs &,
admit of the bearing of the member ¢ to be at
a point well within the curve of the hook
thereof, at which point the said member de-
seribes its greatest arc; but as said member
raises the action of the fulerum-surfaces of the
lugsisto transfer the bearing or fulerum point
to the end ¢' of the hook, thus not only short-
but bringing the fulerum-
noint ¢ farther rearward and with the results
stated ly, providing an increased clamp-
ing effect upon the terminal segments of the

loop whereby to prevent upwmd movement
of the member ¢ and rendering such clamping
action less upon the downw.:u d movement of
said member within certain limits, so that 1t
will normally seek the downward position.

In

loop about the pipe by causing the toe ¢ to .
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the main the natural tendency of the member

¢ to swing in the direction of the loop 1s ac-
complished by virtue of the fulerum ¢ being
at the point of the hook when said member is

in the normal gripping position, owing to the |

tact that said member ¢ forms an angle-lever
which when any outwardly-pressing force is
applied to its swinging end tends to swing
the said member downward.

point shitts during this application so as to
bring the strain well within the hook. By
reason of the foregoing provision for resist-
ing any tendency of the loop or member ¢ to
move upward, and thus evade the initial grip-
ping, a wide range of movementis allowed in
which the initial gripping will take place, and
thus admitting one size of gripping-loop to be
used on pipes of various sizes.

Thepositive gripping movement takes place
immediately upon the adjustment of the loop
b to itsoperative position, which gripping pro-
duces the necessary friction to allow the lever
¢ to apply its leverage without any slipping
of the parts. As will be seen by reference to
Figs. 4 and 5, the toe ¢’ of the lever ¢ is pro-
vided Wlth a fuler um-surface, the concave por-

tion ¢ of which receives the point of the pro- |

Jection 0" and causes the initial leverage to act
upon such projection, as indicated by the dot-
ted lines in Fig. 4, to cl.cunp the terminal sego-
ment ‘IG‘aH]St the pipe, thus increasing the
initial friction between the pipe and loop, and
the convex surface ¢ subsequently engages
the under surface of said projection &', thus
changing the direction of the force of the lev-
erage to exert a pulling action on the loop,
which will admit of the application of a de-
oree of force for turning the pipe that if ap-

phed through theinitial cLLm ping action would

depress it.

The oscﬂlatmn member ¢ furmshes the ful-
crum ¢ by means of its bar ¢* connecting the

hook parts thereof at its outer end and read-
ily permits the end of member 4, which is

curved, to receive the same near its end to

be connected therewith and held against the

pipe thereby. This manner of coupling the
gripping-loop with the oscillating member ad-
mits of the ready application of loops of va-
rious sizes. It also becomes necessary that

provision be madefor holding the loop firmly

coupled to the oscillating member, so that it
cannot be shaken apart when not on a pipe or

as shown 1n Fig. 2 and in & manner that will
readily permit the removal of the loop at the

will of the operator. To this end and for a
purpose hereinafter referred to the member
h* is made to extend beyond the hook or
curve which holds 1t to the bar ¢* and to ter-
minate in a rearward hook 4', which engages
a cdog ¢, pivoted on the end of a spring-actu-
ated bolt 7. This bolt lies partly within the
hollow of the handle and at its forward end

This tendency
1s 1ncreased with the application of the lev-
~erage; but it will be seen that the fulecrum- |

&

projects therefrom into a groove or channel

«’, formed in the top of the lever ¢ at itsfor-
ward end. The bolt 1s retained within its
channel by the pin ¢’, held within the per-
forated ears ', and its forward movement is
limited by the finger-hold /' coming in con-
tact with said pin. The bolt is normally
pressed forward by the coil-spring ¢, bearing
at its forward end on the shoulder #* and at
its other end on the lug «¢°, which lug forms
a support for the rear end of the bolt. By

75

means of the finger-hold /' the bolt is readily -
drawn back against the pressure of its spring

when 1t 1s desired to disengage the dog ¢ and
release the gripping-loop.

30

The action of the spring ¢ upon the end of

member §° through the bolt / and its pivoted

dog ¢ 1s such as not only to project the dog
into engagement with the hook 5", but nor-
mally press against said end, which pressure
will not only force the gripping-loop toward
thetoe ¢’ of thelever,but by reason of the down-
ward movement of the member ¢, on which
5* fulerums, an initial downward pressure is

brought on the p1pe thus increasing the frie-

tion between the pipe and the 1_00p and as-

sle

sisting the initial resistance, which permits

positive gripping actionof the Wrench to come
into play.

When it is desired to remove the Wrench
from a pipe, the loop must be swung outward,
overcoming the action of the spring ¢ until
the projection §' is free from the toe ¢’ of the
main lever, and a similar outward swinging
of the loop and an upward swinging of the
link member ¢ is required to adjust the Ioop
1n operating position on a pipe.

In order to hold the 0%111&131110 member ¢
in engagement with the lug o° and permit ot

freedom of oscillation thereof the bolt f is

formed with a bar 72 pr eferably formed on
a slightly-raised portion /*and integral there-
with, which bar extends across the bolt and

projects over and bears on the said member ¢ -
at each side and engages stops or lugs ¢ ¢°,

cast thereon and sufficiently far apart to per-
mib a certain amount of movement of the os-
cillating member, while by the engagement
of said bar /° with the stops or lugs ¢ the
spring ¢ normally exerts a pressure to cause
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the said- oscillating member to lower at its -

swinging end as well as holding the said mem-
ber 7 1in its hooked position on the lugs.

As before stated, 1t is not essential to the
primary principle of operation that the
wrench be provided with spring-actuated de-

vices such as described, as the initial friction

necessary to cause gripping may be from the
natural tendency of the link to swing toward
the loop, as explained, or by the tor(}e of orav-
1ty,or thisinitial friction may be impar ted by a,

set-screw /. working in the lug ¢, formed on

In

the end of the lever, as shown in Fig. 6.

this form of the wrench the hook 0" engages
which forms therefor

the end of the screw,
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an adjustable stop, while its pressure forward
on the end of member §* acts to bring the
oripping loop against the toe ¢ as WGH A3
bring the said mvmbm 0* down on the pipe ¢
in the manner and with the effect heretofore
pointed out.

1t will be obvious that the combination and
arrancgement of levers and goripping - loop
herein deseribed may be used as a cluteh 1n
connection with a pulley or other device, and
such is within the scope and spirit of the in-
vention.

Having thus fully described my invention,
what I cl{umj and desire to secure by Letters
Patent. 15—

1. Agrippingdevice comprising a gripping-
loop, a maln supporting member adapted to
tulerum on one end of said loop, a link con-

nection between the outer end of said loop

and sald supporting member wholly without
the confines of said loop, and means whereby
sald link connection 1s normally pressed 1n
the direction of said loop, substantially as
and for the purpose set forth.

2. A grippingdevicecomprising agripping-
loop. a main supporting member adapted to
fulecrum on one end of said loop, and a link
member carrying the other end of said loop
and having a fulerum-bearing on said sup-
porting member adapted to change the center
upon which %aid link member swings and
during the gripping operation, sub,st‘mtmlly
as and for the purpose set forth.:

3. A gripping device comprising a gripping-
loop., a main supporting member adapted to
tulerum on one end of said loop, and a link
member carrying the other end of said loop,
and having a tulecrum-hook whereby the ful-
crum-point of said link 1s adapted to move
from within said hook to the point thereof,
during the application of the leverage, sub-
stantially as and for the purpose set forth.

4. Ina gripping device, the combination ofa
main supporting member and a gripping-
loop connected thereto and fulertimed there-

- on, the engaging section of the fulerum-sup-

55
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port having dwelgmg taces whereby the ini-
tial leverage applies pressure tocompress the
loop and the pressure of the continued lever-
age 1s diverted to apply a wrenching action
to said loop, substantially as and for the pur-
pose set forth.

5. Ina eripping device, the combination of a
maln supporting member and a gripping-
loop connected thereto and fulcrumed there-
on, the engaging section of the tulecrum-sup-

port having diverging faces whereby the ini-

tial leverage applies pressure to compress the
loop and the pressure of the continued lever-
aoe is diverted in part to apply a wrenching
action without increasing the loop compres-

sion heyond a predetermined limit, substan-

tially as and for the purpose set forth.
A gripping device comprising a gripping-
loop, a main supporting member adapted to

773,903

fulecrum on one end thereof, a link carried by
said supporting member and adapted to tul-
cruum on sald loop, and pressure means in en-

cagement with said loop, substantially as and

for the purpose set forth.
7. A gripping device comprising a gripping-

loop, a main supporting member adapted to

fulerum on one end thereof, a link carried by
said supporting member and adapted to ful-
crum on sald loop adjacent its other end, and

pressure means in engagement with the said

latter end of the loop, substantially as and for
the purpose set torth.

8. A orippingdevice comprising a gripping-
Joop, a main supporting member adapted to
fulerum on one end of said loop, a link car-
ried by said supporting member adapted to
fulerum on the outer end of said loop, and
vielding means for holding said outer end 1n
engagement with sald link, substantially as
and for the purpose set forth.

9. A gripping device comprising a seg-
mental gripping-loop,a main supporting mem-
ber adapted to fulerum on one end thereof, a
link ecarried by said supporting member and
adapted to fulcrum on the outer terminal seg-
ment of the loop intermediate the ends of said
segment, and pressure means for engagement

with the said outer end of said segment, sub--

stantially as and for the purpose set forth.

10. A eoripplng device comprising a seg-
mental gripping-loop,a mainsupporting mems-
ber adapted to fulerum on one end thereof, a
link carried by said supporting member and
adapted to fulerum on the outer terminal seg-
ment of the loop and locking means for the
outer end of said segment adapted to have
movement therewith, substantially as and for
the purpose set forth.

11. A eripping device comprising a main

supporting member, a link carried thereby, a

oripping-loop adapted to fulerum on said sup-
porting member and having an outer termi-

nal segment adapted to fulm um on said loop
intermediate the ends of sald segment, and a
spring-actuated sliding member on said SupP-
porting member, carrying a pivoted locking-
dog for cooperation with the ends of said ter-
minal segment, substantially as and t01 the
purpose set for th
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12. A gripping device comprising a main

supporting member, a link carried thereby, a
oripping - loop having terminal segments
adapted to hook upon the said supporting
member and withinsaid link, respectively, the
outer segment having a hooked extension and
a spring-actuated sliding member carried by
said supporting member and adapted to be
engaged by the hook of said extension, sub-
stantially as and tfor the purpose set forth.
13. A gripping device comprising a seg-
mental gripping-loop,amainsupporting mem-
ber adapted to fulecrum on one end thereof, a
link carried by said supporting member and

| acdapted to fulerum on the outer terminal seg-
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ment of the loop intermedia‘te the ends of said-

segment, and pressure means in engagement
with said link and the outer end of said ter-
minal segment adapted to maintain pressure
on sald link independent of the pressure ex-
erted on said segment, substantially as and for
the purpose set forth.

14. A gripping device comprising a main
supporting member, a gripping-loop adapted
to tulcrumat one end on said supporting mem-
ber, a bifurcated link connection for the outer
end of said loop adapted to hook over suitable

D

bearings on said supporting member, and

means for holding said link connection in mov-
able engagement with said bearings, substan-
tially as and for the purpose set forth.

In testimony whereof I havesiened my name

to this specification in presence of two wit-
nesses. | |

EBENEZER FISHER.

Witnesses:
H. M. STERLING,
H. G. DIETERICH.
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