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CHUCK 

Harry E. Sloan, Hartford, Conn., assignor to The 
Cushman Chuck Company, Hartford, Conn., a corporation of Connecticut 
Application June 28, 1949, Serial No. 101,806 

(C. 279-118) Claims. 
1. 

The present invention relates to improvements 
in chucks having movable jaws for holding Work 
pieces to be machined or for holding tools for 
performing operations upon such Work-pieces. 
One of the main objects of the present inven 

tion is to provide a Superior chuck of the chair 
acter referred to and having relatively-large 
jaw-movements in order to allow for the recep 
tion of work-pieces having bosses, bulges or other projections. 
A further object of the present invention is to 

provide a Superior chuck having movable jaWS 
and combining large jaw-movement with a very 
powerful gripping action when the gripping-jaWS 
are in their closed or gripping positions. 
Another object of the present invention is to 

provide a superior chuck of the character re 
ferred to and having the operating-imeans for its 
gripping-jaws so constructed and arranged as 
not only to firmly grip a work-piece or the like 
but to effectively resist the jaw-opening ten 
dencies of centrifugal forces When the chuck is 
being rotated at high speeds. 
With the above and other objects in view, as 

will appear to those skilled in the art from the 
present disclosure, this invention includes all 
features in the said disclosure which are novel 
over the prior art. 

In the accompanying drawings, in which cer 
tain modes of carrying out the present invention 
are shown for illustrative purposes: 

Fig. 1 is a face view of one form of chuck em 
bodying the present invention; 

Fig. 2 is a view thereof in side elevation; 
Fig. 3 is a top or plan view thereof; 
Fig. 4 is a view mainly in central-longitudinal 

section on the line 4-4 of Fig. 1 but on a larger 
scale and with some of the parts left in eleva 
tion and with the gripping-jaws shown in their closed position; 

Fig. 5 is a detailed sectional view taken on the 
line 5-5 of Fig. 4; 

Fig. 6 is a transverse sectional view taken on 
the line S-6 of Fig. 4. 

Fig. 7 is a central-longitudinal sectional view 
similar to Fig. 4. but showing the gripping-jaws 
in their retired position; 

Fig. 8 is a perspective view of a group of ele 
ments comprising the Operating-head, a toggle 
link and a jaw-operating plunger; 

Fig. 9 is a perspective view of one of the jaw 
operating plungers, detached; 

Fig. 10 is a similar view of one of the jaw 
operating levers, detached; 

Fig. 1) is a sectional perspective view of the body; 
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2 
Fig. 12 is a top or plan view of another form 

of chuck constructed in accordance with the pres 
ent invention with the jaws in their closed po Sition; 

Fig. 13 is a central-longitudinal sectional view 
taken on the line 3-3 of Fig. 12; 

Fig. 14 is a transverse sectional view taken on 
the line 4-4 of Fig. 13; and 

Fig. 15 is a view similar to Fig. 13 but showing 
the jaws in their outermost position. 

THE STRUCTURE OF FIGS. TO 11 
INCLUSIVE 

The particular chuck chosen for illustration in 
FigS. 1 to 11 of the accompanying drawings for 
purposes of making clear a preferred form of the 
present invention, includes a body generally des 
ignated by the reference character O and com 
prising, in the main, a rear disk-like portion i? 
from which forwardly projects two integral arms 
2-2 arranged diametrically opposite each 
other and having their outer peripheries flush 
With the Outer periphery of the said disk-like portion . 
In its forward face, each of the arms 2-2 of 

the body O is formed with a substantially-radial 
guideway 3 opening forwardly through the arm 
in Which it is formed and intersecting both the 
Outer periphery and the inner surface thereof, 
as is especially well shown in Fig.11. 
Mounted in each of the guideways 3-3 is one 

of two similar gripping-jaw units each generally 
designated by the reference character 4. Each 
of the Said units comprises a jaw-carrier, 5 and, 
in the present instance, two independently-ad 
justable gripping-jaws 6 and 7. The particu 
lar nature of the gripping-jaws 6 and and 
the jaw-carrier 5 is not essential to the present 
invention and with respect thereto it is believed 
Sufficient to state that as organized in the jaw 
carrier 5, the gripping-jaws 6 and T may be 
respectively independently adjusted in a direc 
tion substantially radially of the body is by 
means of oppositely-acting adjusting-screws 
18-fs and 20-2 indicated in Figs. 3 and 4. The 
Said adjusting-screws 8-9 and 20-2 extend 
inwardly through a cap-plate 22 rigidly secured 
to the Outer end of the adjacent jaw-carrier 5. 
Each jaw-carrier 5 is formed on each of its 

respective opposite sides with one of two longi 
tudinal guide-ribs 23-23 (Fig. 5) respectively en 
gaged by retaining-plates 24-24 firmly secured 
to the forward face of the adjacent arm 2 of 
the body ?oon each of the respective opposite 
sides of the jaw-carrier 5. - 
As before noted, the particular character of 
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the gripping-jaw units 4 forms no essential fea 
ture of the present invention, since under SOme 
circumstances each thereof may be of one-piece 
stiructure, but which in the present instance are 
shiown as having two independently-movable 
gripping-jaws to adapt it for a Special task and 
to enable the gripping-jaws to be replaced when 
desired. Each jaw-carrier 5 is formed in its rear face 
about midway of its length with a transverse 
rearwardly-opening coupling-notch 25 receiving 
the cylindrically-contoured forward terminal of 
one of two similar jaw-operating levers 25-26. 
Each jaw-operating lever 28 is accommodated in 
one of two similar clearance-passages 2-2 re 
spectively formed at diametrically-opposite 
points in the body . At its forward end, each 
clearance-passage 2 intersects the adjacent 
guideway 3 and at its rear end intersects the 
adjacent one of two similar guide-bores 28-28. 
The guide-bores 28-28 are respectively located 
diametrically opposite each other and extend in 
a radial direction in the disk-like portion of 
the body respectively to the rear of the gripping 
jaw units 4, as is especially well shown in Figs. 
4, 5 and 7. Preferably, the guide-bores 28 above referred 
to are of cylindrical form in cross Section and 
at their outer ends intersect the outer periphery 
of the body 3 and at their inner ends intersect 
a recess 29 formed in and opening rear Wardly 
through the rear portion of the body is. Pref 
erably and as shown, the recess 29 has the major 
portion of its length cylindrically contoured and 
is arranged coaxially with respect to the body 
in which it is formed. 

Respectively mounted for reciprocation in the 
guide-bores 28-28 and in a direction radially 
With respect to the body 9, are two jaw-operat 
ing plungers 33-3. Each jaw-operating plung 
er 38 is formed with a forwardly-opening trans 
verse coupling-notch 3 receiving the cylindri 
cally-contoured rear terminal of the adjacent 
iaW-operating lever 26, as is especially well shown 
in FigS. 4 and 7. Each of the said jaw-operating 
levers 26, as before noted, is located in one of the 
clearance-passages 2-2 in the body G and is 
mounted intermediate its front and rear ends 
for pivotal movement therein upon one of two 
similar transverse pivot-pins 32-32. 

In addition to its coupling-notch 3, each 
jaW-Operating plunger 38 is formed in its inner 
end with an inwardly-opening diametrical notch 
33 receiving the outer end of the adjacent one of 
tWO Similar toggle-links 34-33. The outer end 
of each toggle-link 34 just referred to is piv 
otally connected to its complemental plunger 3) 
by means of a pivot-pin 35 extending diametri 
cally through the notched inner end of the said 
plunger and through the toggle-link 34. 
The respective inner ends of the toggle-links 

34-34 are entered into one of two notches 36-36 
respectively formed at diametrically-opposite 
lccations in the outer periphery of an operating 
head 3 mounted for reciprocation axially within 
the receSS 29 in the body 9. The said operating 
head has a cylindrical periphery and has a 
Sinooth sliding fit in the cylindrical portion of 
the recess 29 above referred to, while the notches 
38 therein extend from front to rear through the 
Said Operating-head in a direction parallel with 
the central-longitudinal axis of the device. The 
inner end of each of the toggle-links 33 is piv 
otally connected to the operating-head 3 by one 
of two similar pivot-pins 38-33 mounted in the 
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4. 
operating-head 3 and respectively extending 
across the notches 36-38 and through the inner 
end of the complemental toggle-link 3, as is 
especially well indicated in Fig. 6. 
Threaded into the rear portion of the oper 

atting-head 3 or otherwise coupled thereto, is a 
reciprocative actuating-rod 39 indicated in Figs. 
4 and 7. 

Rigidly mounted in the portion of the body 
lying immediately forwardly of the recess 23 
therein, is an axially-arranged guard-sleeve is 
projecting rearwardly into the axial bore is in 
the Operating-head 37 with a Sinooth sliding fit. 
the said guard-sieeve a serves to prevent chips 
or other foreign natter from having access to 
the recess 29 in which the operating-head 3 
reciprocates. 
Operation of the structure of Figs. 1 to 11 

inclusive 
In the particular instance shown, the gripping 

jaw units fi are adapted to be moved in Wardly 
to Substantially the extreme indicated in Fig. 4, 
to firmly grip any desired work-piece or the like, 
and further to be retired outwardly into substan 
tially the positions shown in Fig. 7, to disengage 
from the work-piece and to receive another 
Work-piece or the like, even though such work 
piece may have bosses, bulges, or other projec 
tions which might interfere with their insertion 
between the said jaw-units, were the degree of 
movement of the latter not as extensive as is 
here provided. 
When the gripping-jaw units 4 are in their 

gripping positions as indicated in Sigs. 1, 2 and 
4, the toggle-links 34 stand substantially on 
'dead-center' (Fig. 4), thereby applying the 
maximum outward thrust upon the jaw-oper 
ating plungers 38. The said plungers, in turn, 
have their movements multiplied by the very 
rigid jaw-Operating levers 26 so that the gripping 
jaw units 4 not only move to a relatively-greater 
extent than do the plungers 3, but the said units 
are firmly held in their closed positions. 
When the operating-head 3' is noved for 

Wardly relative to the body by means of the 
actuating-rod 39 or its equivalent, the toggle 
links 34 will, so to Speak, “collapse' into substan 
tially the positions in which they are shown in 
Fig. 7, thereby drawing the jaw-operating plung. 
erS 33-33 inwardly. The inward movement of 
the jaw-operating plungers 39-39 will, in turn, 
cause the forward ends of the jaw-operating 
levers 26-2S to move outwardly, with the result 
that the gripping-jaw units will be noved out 
Wardly to a greater degree than the jaw-oper 
ating plungers have moved inwardly-all as will 
be fully apparent by a comparison of the show 
ingS Of FigS. 4 and 7. 
When a Work-piece to be operated upon is in 

Serted between the now widely-open gripping 
jaW units f4, rearward draft may be applied to 
the actuating-rod 39, to thereby shift the operat 
ing-head 3 rearwardly within the body 0 and 
along with it the inner ends of the complemental 
toggle-links 34-34. As the inner ends of the 
toggle-links 34-34 are moved rearwardly, the 
rate of outward movement of the jaw-operating 
plungers 30 will progressively diminish, while 
the effective force applied to the plungers 30-32 
Will progressively increase until the said toggle 
links 34-34 have assumed substantially the dead 
center position in which they are indicated in Fig. 
4 and in which they are substantially self-lock 
ling. 
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Thtis, by means of the linkages employed, the 

gripping-jaw units f4 or their equivalent have 
their most rapid movement as they are initially 
Inoved inwardly with a progressively-decreasing 
rate of movement until they seat against the 
work, whereupon the effective gripping force ap 
plied thereto is strongest when the parts have 
reached Substantally the positions in which they 
are shown in Fig. 4. 
Tn many uses, chuck structures are required 

to revolve at very high speed in order to rotate 
a Work-piece with respect to relatively-stationary 
tools, and consequently there is a very consid 
erable tendency for jaw-members to move radi 
ally outwardly, due to the effects of centrifugal 
force. 
By means of the construction and arrange 

ment of parts exemplified by the chuck illustrated 
in the accompanying drawings, the effects of cen 
trifugal force as above referred to, are firmly re 
Sisted, so that despite relatively-high speeds at 
Which the entire chuck structure may be rotated, 
the grip of the gripping-jaw units 4 or their 
equivalent upon the Work-piece is not apprecia 
bly relaxed. 

THE STRUCTURE OF FIG.S. i2 TO 5 
INCLUSIVE 

In the previously-described 'chuck structure, 
the toggle-links 33 were under engthwise corn 
pressive strain when the gripping-jaw units were 
in oved inwardly to clamp a work-piece or the 
like. In the chuck structure now to be described, 
the toggle-links, equivalent to the previously-de 
scribed toggle-links 34, are under compressive 
Strain when the jaw-carriers and such gripping 
jaws as Enay be carried thereby are noved out 
Wardly to engage interior surfaces within a Work 
piece or the like. 

In the structure of Figs. 12 to 15 inclusive, 
there is employed a body 42 having in its for 
ward face two oppositely-disposed guideways 
£3-43 extending in a radial direction and each 
receiving with a smooth sliding fit, one of two 
similar jaw-carrier's 44-44 which may form 
parts of any suitable gripping-jaw units or which 
Yay, themselves, be directly engaged with a work 
piece C1 the like to thus function as gripping 
jaws. In the instance shown, each jaw-carrier 
is is formed with a ribbed channel or guideway i 
s: in which may be mounted a relatively-adjust 
able gripping-jaw (not shown) of any Suitable 
character. 

Each jaw-carrier 4 is is formed in each of its 
i.espective Grosite sides With one of tWO corre 
sponding guide-grooyes S-S-S (Fig. 12) which 
receive with a sinooth sliding fit the respective 
opposite edge-portions of a clearance-notch 37 
forined in a retaining-plate 43 rigidly secured in 
any suitable nanner to the front face of the 
body 42. The respective clearance-notches 47 
for the jaw-carriers 43-5 are located diametri 
cally opposite each other respectively in regis 
tration with the guideways 43-63 in the body 
A2. 
Each jaw-carriex A is formed With a rear 

Wardly-projecting lug 49 which is freely accom 
in Cdated in one of two siriliar recesses 50-5 
formed in the body 42 respectively to the rear of 
the guideways 43-43. The inner end of each 
recess intersects a cylindrically-contoured re 
cess 5 formed in the body A2 and extending ax 
ially therein. 

Iourted in the axial 'ecess 5 in the body 42 
for reciprocation therein in an axial direction, 
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6 
is a ring-like operating-head 52. Preferably and 
as shown, the said operating-head 52 has 
threaded thereinto the forward end of an actu 
ating-rod 53, by means of which the said oper 
ating-head may be reciprocated in an axial di 
rection. 

Respectively at diametrically-opposite points 
therein, the operating-head 52 is formed with 
One of two similar recesses 54-54 each receiv 
ing the cylindrically-contoured inner end of one 
of two Similar toggle-links 55-55 adapted to 
pivot therein. For the purpose of retaining the 
inner ends of the toggle-links 55 in their respec 
tive receSSes 54, there are provided two similar 
pivot-pins 55-55, one of which extends through 
the inner end of each of said toggle-links and 
is Supported at its respective opposite ends in the 
Wall-portions of the adjacent recess 54. 

Each toggle-link -55 is formed at its outer end 
With a cylindrically-contoured terminal 57 of 
considerably more than a half-circle in extent 
and Snugly fitting into a cylindrically-contoured 
groove 58, one of which is formed in the inner 
portion of each of the lugs 49 respectively form 
ing integral parts of the jaw-carriers 44-44, as 
is especially well shown in Figs. 13 and 15. 
Each groove .58 is of greater extent than a 

half-circle in a transverse direction so that when 
one of the cylindrically-contoured terminals 57 
is installed therein by edgewise insertion, the ad 
iacent toggle-link '55 will be coupled to the ad 
jacent ja:W-carrier 4 so as to, when needed, ex 
eit an inward draft thereon, in a manner as will 
hereinafter appear. The respective cylindrically 
contoured terminals 57-57 and their comple neiatal cylindrically-contoured grooves 58-58 
provide the means for connecting the respective 
toggle-links 55-55 to the complemental jaw-car 
riers 44-4 or their equivalent. 
Operation of the structure of Figs. 12 to gi, 

inclusive 
As previously indicated, the chuck structure 

of FigS. 12 to 15 inclusive is primarily designed 
for use in gripping interior surfaces of work 
pieces by moving its jaw-carriers outwardly away 
from each other, though available for other 
SeS. 

If the parts are considered as being in their 
retired positions as shown in Fig. 15, a forward 
thrust applied to the actuating-rod 53 will move 
the operating-head 52 forwardly. The described 
forward movement of the Operatiing-head 52 
Will similarly move the respective inner ends of 
the toggle-links 55-55, which latter will pivot 
about their respective pivot-pins 56-5s and 
upon the curved bottoms of their respective 
recesses 54-54. Through the intermediary of 
the respective terminals 57-57 and goOWes 
58-58, the said toggle-links will exert a pOWerful 
OutWard force upon the jaw-carriers 44-45 until 
ultimately the parts reach Substantially the 
positions in which they are shown in Fig. 13. 
As the inner ends of the toggle-links 55-55 

are noved forwardly as above described, the rate 
of outward movement of the jaw-carriers 4-44 
Will progressively diminish, while the effective 
force applied to the said jaw-carriers will cor 
respondingly progressively increase until the 
toggle-links 55-55 have assumed Substantially 
their dead-center positions in which they are 
indicated in Fig. 13, and in which position they 'are Substantially self-locking. 
When it is desired to retire the jaw-carriers 

44-44 inwardly to release the grip lupon the 
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interior surfaces of a work-piece, the actuating 
rod 53 may be moved rearwardly from the posi 
tion in which it is indicated in Fig. 3 into the 
position in which it is indicated in Fig. 15, there 
by inwardly collapsing the said jaw-carriers 
44-44 and such gripping-jaws (if any) as may 
be carried thereby. 

he invention inay be carried out in other 
Specific ways than those herein set forth with 
out departing from the spirit and essential chair 
acteristics of the invention, and the present en 
bodiments are, therefore, to be considered in all 
respects as illustrative and not restrictive, and 
all changes conting within the Yeaning and 
equivalency range of the appended claims are 
intended to be embraced therein. 

claim: 
1. A chuck Of the character described and in 

cluding in combination: a body; a plurality of 
gripping-jaWS carried by and Iowable with re- . 
Spect to the said body toward and away froin. 
each other; and operating-means concurrently 
moving the Said gripping-jaws as described, the 
said operating-means including an Operating 
head reciprocatively connected to the said body 
and movabie with respect thereto in Substantial 
parallelism with the central-longitudinal axis 
thereof, a plurality of reciprocative jaW-Operat 
ing plungers also reciprocatively connected to 
the said body for movement substantially per- : 
pendicularly with respect to the direction of 
movement of the Said Operating-head, a plu 
rality of toggle-links each having its Outer end 
pivotally connected to one of the Said jaW-Oper 
atting plungers and each having its inner end 
pivotally connected to the said operating-head, 
and a plurality of jaw-operating levers pivotally 
connected intermediate their respective opposite 
ends to the said body and each having One end 
pivotally connected to one of the Said jaw-oper 
atting plungers and each having its opposite end 
pivotally connected to one of the said gripping 
jaWS. 

2. A chuck of the character described and in 
cluding in combination: a body having an axial 
recess; a plurality of gripping-jaws carried by 
and movable with respect to the said body to 
Ward and away from each other; and operating 
means concurrently moving the Said gripping 
jaws as described, the said operating-means 
including an operating-head reciprocatively 
mounted in the recess in the said body and now 
able with respect thereto in Substantial parallel 
ism with the central-longitudinal axis of the 
said body, a plurality of reciprocative jaw 
operating plungers also reciprocatively connected 
to the said body for movement Substantially 
perpendicularly with respect to the direction of 
movement of the said operating-head, a plu 
rality of toggle-links each having its outer end 
pivotally connected to one of the Said jaw-Oper 
atting plungers and each having its inner end 
pivotally connected to the said operating-head 
Within the said body, and a plurality of jaw 
operating levers pivotally connected interne 
diate their respective opposite ends to the said 
body and each having one end pivotally con 
nected to one of the Said jaW-Operating plunger's 
and each having its opposite end pivotally con 
nected to One of the said gripping-jaWS. 

3. A chuck of the character described and in 
cluding in combination: a body; a plurality of 
gripping-jaws carried by and movable with re 
spect to the front portion of the Said body to 
ward and away from each other; and operating 
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8. 
means concurrently moving the said gripping 
jaws as described, the said operating-means in 
cluding an operating-head reciprocatively con 
nected to the rear portion of the said body and 
movable with respect thereto in substantial par 
allelism with the central-longitudinal axis there 
of, a plurality of reciprocative jaw-operating 
plunger's also reciprocatively connected to the 
rear portion of the said body for movement Sub 
stantially perpendicularly with respect to the 
direction of movement of the said operating 
head, a plurality of toggle-links each having its 
Outer end pivotally connected to One of the said 
jaw-operating plungers and each having its 
inner end pivotally connected to the said oper 
ating-head, and a plurality of jaw-operating 
levers extending from front to rear in the said 
body and pivotally connected intermediate their 
respective opposite ends to the said body, each 
of the said levers having its front end pivotally 
connected to one of the said jaw-operating 
plungers and each having its rear end pivotally 
connected to One of the said gripping-jaws. 

4. A chuck Of the character described and in 
cluding in combination: a body; a plurality of 
gripping-jaWs carried by and movable with re 
Spect to the front portion of the said body toward 
and away from each other; and operating-means 
Concurrently moving the said gripping-jaws as 
described, the Said operating-means including an 
Operating-head reciprocatively connected to the 
rear portion of the said body and movable with 
respect thereto in Substantial parallelism. With 
the Central-longitudinal axis thereof, a plurality 
of reciprocative jaw-operating plungers also re- . 
ciprocatively connected to the rear portion of 
the said body for movement substantially per 
pendicularly With respect to the direction of 
movement of the said operating-head, a plurality 
of toggle-links each having its outer end pivot 
ally connected to one of the said jaw-operating 
plungers and each having its inner end pivotally 
Coinnected to the said operating-head, and a plu 
rality of jaw-operating levers extending from 
front to rear in the said body and pivotally con 
nected intermediate their respective opposite 
ends to the said body, each of the said levers 
having its front end pivotally connected to one of 
the Said jaw-operating plungers and each having 
its rear end pivotally connected to one of the said 
gripping-jaws. 

5. A chuck of the character described and in 
cluding in combination: a body; a plurality of 
gripping-jaws carried by and movable with re 
Spect to the said body toward and away from each 
other; and Operating-means concurrently moving 
the said gripping-jaws as described, the said Op erating-means including a reciprocative operat 
ing-head carried by the said body and movable 
With respect thereto in substantial parallelism 
With the central-longitudinal axis thereof, the 
Said operating-head being provided in its outer 
periphery With a plurality of notches, a plurality 
of reciprocative jaw-operating plungers carried 
by the said body, a plurality of toggle-links each 
having its outer end pivotally Connected to one 
of the said jaw-Operating plungers and having its 
inner end extended into one of the notches in the said operating-head and pivotally connected 
thereto, and a plurality of ja-W-Operating levers 
pivotally connected intermediate their respective 
opposite ends to the said body and each having 
its rear end pivotally connected to one of the said WOperating plungers and each of the said 
JaWoperating levers having its forward endi 
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otally connected to one of the said gripping-jaws. 

6. A chuck of the character described and in 
cluding in combination: a body; a plurality of 
gripping-jaws carried by and movable with re 
Spect to the said body toward and away from 
each other; and operating-means concurrently 
moving the said gripping-jaws as described, the 
Said Operating-means including a reciprocative 
operating-head carried by the said body and 
movable with respect thereto in substantial paral 
lelism with the central-longitudinal axis there 
of, a plurality of reciprocative jaw-operating 
plungers carried by the said body and each hav 
ing a notch in its inner end, a plurality of toggle 
links each having its outer end extended into the 
notch of one of the said jaw-operating plungers 
and pivotally connected thereto, each of the said 
toggle-links having its inner end pivotally con 
nected to the said operating-head, and a plurality 
of jaw-operating levers pivotally connected in 
termediate their respective opposite ends to the 
Said body and each having its rear end pivotally 
connected to One of the said jaw-operating 
plungers and each of the said jaw-operating 
levers having its forward end pivotally connected 
to one of the said gripping-jaws. 

7. A chuck of the character described and in 
cluding in combination: a body; a plurality of 
gripping-jaws carried by and movable with re 
Spect to the Said body toward and away from 
each other; and operating-means concurrently 
moving the Said gripping-jaws as described, the 
Said operating-means including a reciprocative 
Operating-head mounted in the said body and 
movable with respect thereto in substantial paral 
lelism with the central-longitudinal axis thereof, 
the said operating-head being provided in its 
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outer periphery with a plurality of notches; a 
plurality of reciprocative jaw-operating plungers 
carried by the said body in locations radially out 
Wardly with respect to the said operating-head, 
the Said jaw-operating plungers each having a 
notch in its inner end and being reciprocative in 
the Said operating-head in substantially-radial 
directions and in substantial parallelism with re 
Spect to the direction of movement of one of the 
Said gripping-jaws; a plurality of toggle-links 
each having its outer end extended into the notch 
Of One of the said jaw-operating plungers and 
pivotally connected thereto, each of the said 
toggle-links having its inner end extended into 
One of the notches in the said operating-head 
and pivotally connected thereto; and a plurality 
of jaw-operating levers extending in substantial 
parallelism with the direction of movement of 
the Said operating-head and pivotally connected 
intermediate their respective opposite ends to the 
said body, each of the said levers having its rear 
end pivotally connected to one of the said jaw 
Operating plungers and each having its forward 
end pivotally connected to one of the said grip ping-jaws. 
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