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- Irving Rossi, West Orange, N.J. 
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5 Claims. (Cl 85-5) 

The present invention relates to improvements 
in clamping devices and methods of making such 
devices, more particularly to devices of this type 
also known as skin fasteners as used, e. g., in 
the manufacture of airplanes and which serve 
as temporary rivets for assembling or clamping 
together perforated metal sheets and other struc 
tures preparatory to and to facilitate the riveting 
thereof. - In my copending application, Serial No. 384- 0 
461, filed December 21, 1941, entitled "Clamping 
device,' ... and my U. S. Patent No. 2,339,881 of 
January 25, 1944, entitled "Skin fastener,' I have 
described devices of this character comprising 
essentially a body member or support provided 15 
with a circular opening, equal in diameter to the 
perforations in the sheets to be clamped, and 
a retaining or clamping element arranged in 
relatively movable relation with respect to said 
support, said retaining element, having a pair of 20 
resilient, legs or prongs provided with shoulders 
and projecting through said opening. A spread 
er interposed between said prongs and arranged 
in relatively fixed relation to said support also 
projects through said opening with the combined 25 
cross-sectional area of said prongs and inter 
posed spreader being equal to and filling said 
Opening. Normally, the spreader holds said 
prongs and shoulders in retracted spaced-apart 
position against their natural bias by the provi- 80 
sion of suitable spring means interposed between 
said spreader and retaining element and irging 
said prongs and shoulders towards said support 
to clamp a pair of sheets therebetween, while 
allowing said prongs and shoulders to pass be- 5 
yond said spreader and be operated towards each 
other against the action of said spring means 
in such a manner as to permit of ready inser 
tion in and withdrawal of said prongs from the 
aligned perforations in the sheets or other struc- 40 
tures. 
An object of the present invention is to pro-y 

vide a device of the above type embodying fea 
tures of improvement to increase its efficiency 
and reliability in operation. . . . . . 
A further object is the provision of a skin fas 

tener constructed in such a manner as to enable 
?uick and ready application to and removal from 
the perforations in the sheets to be clamped or 
assembled, . . 

above type which while small in size will permit 
of anplying considerable clamping pressure be 
tween a pair of perforated skin sheets sufficient 
to withstand the forces of a riveting operation. 55 

+. Another object is to provide a fastener adant 
ed to hold two or more perforated sheets or other 
structures in nerfect alignment in a tight and 
suhstantially vibration-proof grip. 

4. 

60 
Another object is to provide a fastener of the . . 

and re-assembled to speed production and for 
the quick interchange of repair parts. 

Still a further object is the provision of a fas 
tener which can be safely and readily installed 
in and removed from the sheets to be clamped 
with the aid of a suitable skin fastener plier or . 
equivalent device, 
Another object is to provide a skin fastener, 

for use in riveting operations especially in the 
fabrication of airplanes which will cause the 
perforations of two or more superposed plates or 
sheets to become readily aligned during the in 
sertion of the fastener and which will cause the 
fastener to be firmly locked against the edges 
of the perforations in the inserted or clamping 
position to insure a firm connection and vibra tion-free grip of the sheets or plates capable of 
withstanding the forces of a riveting operation. 
Another object is to provide a fastener of im 

proved construction and a special plier for in 
stalling and removing the same from the aligned 
holes to increase the operating safety and efn 
ciency. ; , . . ". . . . . . . 

The above and further objects and advan 
tages of the invention will become more apparent 
from the following detailed description taken 
with reference to the accompanying drawings 
forming, part of this specification and wherein: 

Figure 1 is a vertical cross-sectional view of 
a skin fastener embodying the principles of the 
invention; Figure 2 is a partial cross-sectional 
view taken on line. 2-2 of Figure 1; Figure 3 is 
a horizontal cross-section taken on line 3-3 of 
Figure 2; Figure 4 is an isometric view of the 
spreader element forming an essential part of 
the fastener; Figure 5/is a partial view similar 
to Figure 2 showing a modification of a skin fas 
tener according to the invention; Figure 6 is a 
horizontal cross-section taken on line 6-6 of 
Figure 5: Figure 7 is an isometric view showing 
the additional element provided according to 
Figures 5 and 6; Figure 8 is an elevational view 
of a fastener and improved operating plier show 
ing the position at the end of the first stage 
during the insertion cycle; Figure. 9 is a partial 
isometric view of the improved plier shown. in 
Figure. 8; Figures i0 and 11 are partial views 
of the upper and lower parts, respectively, of 
the fastener, illustrating the cooperation with 
the improved plier; Figures 12, and 13 are par 
tial cross-sectional views, showing modified 
housings for fasteners suitable for use with flush 
rivets and counter-sunk sheets as shown in Fig 
ure 14; and Figure 15 shows another improved 
housing for a skin fastener in accordance with 
the invention. ... Like reference characters identify like parts throughout the different views of the drawings. 

Referring to Figures 1 to 4, the numeral to 
Still a further object is to provide a fastener 0 indicates, the body member or support of my in 

which can be quickly and easily disassembled proved skin fastener which, in the example 

  



2 
shown, takes the shape of a cup or shell of cir 
cular cross-section provided with a flange f at 
its upper open end and having a curved or out 
wardly vaulted bottom f2. The latter has a cen 
tral circular opening 3 having a diameter equal 
to the diameter of the aligned holes or perfora 
tions in a number of superposed perforated struc 
tures such as a pair of sheets A and B shown in 
the drawings to be temporarily assembled or clamped together. 

I have further shown a clamping or retaining 
element 4 constituted, according to the present 
improvement, by a unitary resilient wire men 
ber of semi-circular or segmental cross-section 
bent into a U or hairpin shape to form a pair of 
legs or prongs with their flat surfaces facing. 
each other as shown in Figure 3. The prongs in 
the example illustrated are so shaped as to com 
prise a pair of substantially parallel upper sec 
tions 4a adjacent to the bent portion . 4d foll 
lowed by intermediate sections f4b spaced at a 
lesser distance than sections f4a and a pair of 
lower or outer sections lic having outward pro 
tuberances, or shoulders 5 and being bent in 
wardly at an angle to an extent normally to leave 
a slight opening or spacing between the opposite 
faces of said shoulders as shown at 5’ in Figure 
8. This spacing is so chosen as to enable an easy 
insertion of the prongs and shoulders 5 through 
the perforations in the sheets A and B in the 
manner described hereinafter while providing a 
sufficient resiliency to cause members with slight 
ly mis-aligned perforations to slide sufficiently 
to become readily aligned during the insertion of 
shoulders 5. . . . . . . . 
The retainer 4 in the operative position of 

the fastener as shown in Figure 1 projects 
through the perforations in the botton f2 and 
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5 

without jamming and interference with the easy 
application and withdrawal of the fastener. 
Since the distance between the prong sections 
4b and 4c is predetermined by the size of the 

holes in the members A and B to be clamped, and 
Since furthermore the size of the spring 20 is 
determined by the clamping pressure to be ob 
tained between members A and B, that is requir 
ing in most cases a Spring having a diameter sub 
stantially exceeding the spacing distance between 
sections b and f4c, it is advantageous to in 
crease the spacing between the upper prong sec 
tions a so as to conform to the inner diameter 

15 

20 

25 

30 

of the sheets. 

35 

in the sheets A and B and the sections.f4c. are . 
forced into a more or less straight shape in such 
a manner as to provide a slight wedging effect or 
camming with the inner edges of the sheet per 
forations through the provision of a T-shaped 
spreader having a portion or extension f6 inter 
posed between said prongs and a cross arm 
bearing against the inner surface of the botton 
2. This camming or wedging effect in a lateral 

direction against the edges of the perforations 
forms an important feature of the present in 
vention in that it insures the perforations in the 
sheets to be closed tightly, thereby holding the 
sheets in perfect alignment and in a tight and 
substantially vibration free grip. For this pur 
pose the length of sections 4c is so designed and 
related to the spreader portion 6; that is, that 
points y at the beginning of the inward bend of 

- sections 4b are at a predetermined distance from 
the upper edge of the spreader in the retracted 
position as shown in Figure 1 as to obtain a de 
sired alignment and camming of the sheets with 
out damage to or permanently deforming the 
same. In practice, this effect is obtained if the 
length of the lower bent sections f4c is of the Or 
der or somewhat less than the combined thickness 
of the spreader-arm T, the bottom f2 and the 
sheets A and B to be clamped, or, as pointed out, 
if the apex, y of the angle is slightly below the 
upper surface of the spreader or is positioned 
adjacent to the inner surface of the end wall 2 
in the retracted position of said retainer as shown in the drawings. 

- The position of points y is further determined 
by the angle at which sections 4c have to be 
flexed inwardly to obtain the desired canning 
with the inner edges of the sheet perforations 

40. 

45 

50 

30 

35 

70 

75 

of the spring as shown in the drawings in order to 
straighten or balance the entire assembly in a 
manner readily understood. On the other hand, 
if a Smaller spring of lesser diameter is sufficient 
the legs of prong 5 may be straight from the 
points y On upward and all the remaining ele 
ments like cup to and cap 2 f. may be reduced in size accordingly. 
The aforementioned feature of the invention 

together with the employment of a sufficient 
clamping force provided by a coiled tension spring 
of adequate strength and the concentration of 
the pressure to a narrow edge zone near the per 
forations in the sheets A and B to be described 
presently make it possible to temporarily connect 
one sheet to another or any other perforated 
structure with a tight grip substantially without 
the likelihood of relative shifts or loosening of 
the sheets, during the riveting of adjacent parts 

In the case of verythin sheets as 
used in airplane construction, this results in a 
taut skin surface-free from the slightest bulge or 
buckling effects as heretofore experienced when 
using, fasteners of inferior construction. 
The undersurface of the spreader cross arm fil 

is shaped to conform to the inside of bottom 2 
to normally, allow the spreader to be rotated rela 
tive to cup .0, or at least follow accidental twist 
exerted thereon through the prongs by the spring 
20 or due to inaccuracies in the plier or other ap 
plicator and other causes. In this manner jam 
ming or breakage of any part is avoided, while 
the bottom 2 cooperates with the spreader at 
all times in maintaining it, in a predetermined 
relation to the cup and the holes in the member A and B, respectively. 
I have furthermore shown means to relieve 

both the spreader and cup of excess stress ext 
erted by the spring 20, consisting in the example 
shown of an inverted cupped or dished washer 
placed over the spreader portion or cross arm , 
said washer being provided with a pair of di 
ametrical recesses in the cylindrical part thereof 
adapted to receive the outer ends of said cross 
arm (see Figure 3). The upper or flat part of 
washer 8 is provided with a suitable opening or 
perforation for passing and guiding the prongs 
4b of the retainer f4. . . . 
The upper sections 4a of the retainer f4 pro 

ject beyond the shell 0 and have secured there 
to a head-piece or cap 2 by the aid of a cross 
pin 24 passed through diametrical bores in said 
cap and embracing the upper bent portion 4d 
of the retainer. Cap 2 f is slightly tapered out 
wardly and provided with a curved top 22 and 
a lower annular recess 23 formed by a depend 
ing flange, said recess adapted to receive the 
upper end of a coiled tension spring to be de 
scribed presently. Pin 24 is locked in position 
by a slit resilient ring 25 placed in a circum 
ferential groove of the cap 2 to enable easy as 
Sembly and dis-assembly of the fastener during 

  

  



manufacture and for the interchange of repair 
s' parts. The locking ring 25 is advantageously 

life. Of the fastener. 

... . 
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made of resilient steel wire and slit with the 
open ends biased away from each other to in- v 
sure a tight fit and to allow of easy application 5 
to and removal from the groove in the cap 25. 
A coiled tension spring 20 of suitable size en 

circling the retainer f4 has its upper end ar 
ranged to engage recess. 23 as pointed out and 
has its lower end bearing against the upper sur- 10 
face of the washer 8 thereby resiliently. re 
straining both the washer 8 and spreader 6, 

against axial or longitudinal movement. 
Spring 20 is designed to provide a sufficient force 

3 to urge the projecting part of retainer f4 in a 15 
, direction inwardly of the body or shell fo to 
firmly lock shoulders 5 against the under sur 
"face of the lower skin sheet B in the operative 
position of the fastener as shown in the draw 
ings, or against the outer surface of the bottom 20 
2 in the normal or non-use condition of the 

device. 
The dished washer fa, besides taking the 

thrust out of the spring 20 and relieving the 
shell fo, has the further advantage that the spring 25 
pressure...is applied over a complete 360 circle 
compared with the substantially limited pressure 

is area or bearing surface of the cross arm 7 if 
the washer were omitted. This not only in 
creases the total effective pressure at the con- 30. 
tact or pressure zone near the edge of the sheet 
perforations, but results in a stiffening up and 
balancing of the entire assembly and improve 
ment of the locking effect and vibration free 

c. connection of the sheets. 
washer will relieve the shell. O of excessive wear 

Furthermore, 
resulting in increased efficiency and prolonged 

by combining the spreader and washer into a 

ing the prong sections 4 b. Such a spreader 
having a disc shaped flange as shown in greater 

A similar effect is obtained. 

as the spreader portion f7, whereby the spreader 
may follow the rotation of the retainer (4 pro 
vided the force applied is such as to overcome 
the friction between spring 20 and the upper sur 
face of washer 8. . . . . . . 
The outwardly curved or valuted shape of the 

bottom. 2 of shell fo has the effect that the clamping pressure exerted by spring 20 will be 
concentrated upon a narrow annular zone near 
the perforation in the upper skin sheet A oppo 
site to and substantially equal to the contact 

, or pressure area between the shoulders. 5. and 
the adjacent edge zone near the perforation in 
the lower skin sheet B. In this manner, un 
necessary pressure areas outside the effective or 
clamping zones are avoided, resulting in a small 
er clamping spring and a corresponding reduc 
tion of the all-over size of a fastener designed 
for holes of a given diameter and a predeter 
mined clamping force. The latter is determined 
by the fact found from experience, that for '4' 
holes it should have such a value that no less 
than 16 lbs. are required to Separate, a combina 
tion sheet thickness of 's', or no less than about 
35 lbs. to separate a combination sheet, thick 
ness of is 'to maintain a perfect and vibration 
free connection of the sheets or other members 
during a riveting operation. This minimum 
clamping force and the necessary size of the 
spring being therefore a given quantity, it has 
been the object and purpose of the invention to 
provide a construction of a skin fastener which, 
while complying with the above, requirements. 
results in a device of smallest possible size; and 

the .35 bulk, and which, nevertheless, is most efficient 
and durable even after extended use and can 
be applied to and withdrawn from the perfo 
rations in the sheets or other member, to be 
clamped in a quick and simple manner in addi 

single unit such as by giving the cross arm T 4), tion to other advantageous features described 
the shape of a flange or disc provided with suit 
able recesses, or openings for passing and guid 

and apparent from the remaining parts of the 
specification. . . . . . . . . . . . . 
An alternative construction for providing a 

concentrated pressure area near the perforations 
detail. in my above mentioned copending appli-45 is shown in Figures 5, 6 and 7. According to the 
cation. Serial No. 384,461, is difficult and expen 
sive in manufacture in that it involves a ma 
chining operation compared with the simple 
stamping of a T-shaped spreader shown in Fig 
ure 4 of the present application. On the other 50 
hand, the latter has the disadvantage as pointed 

: out, especially in a clamp embodying a heavy 
compression spring, that only a small portion of 
the spring bears against the narrow spreader 
cross. arm , resulting in, frequent canting and 55. 
unbalancing of both the spreader and the en 
tire clamp. structure and other drawbacks well 
understood. 
By the use of a simple washer is having at 

least one recess adapted to receive the spreader, so 
cross arm as shown and described and which 
may, also be manufactured by a simple stamping 
Operation, there is obtained the equivalent of a 
flanged spreader with all the attendant advan 
tages thereof as pointed out. - .. 

If desired, the lower edge of the washer. 8 
may be formed with a sharp corner as shown in 
the drawings at points ac in which case the latter 
will dig in or press against the inner surface of 
shell. Othereby preventing rotation of spreader 70 
6-7 by accidental rotation of retainer 14 

against the friction between the spring 20 and 
washer 8. Alternatively, the lower edge of 
washer 8 may be rounded so as to more nearly 

latter. I provide an additional flanged sleeve ele 
ment having a cylindrical portion 27 and a flange 
or annular portion 28 (see Figure6), said cylin 
drical portion being inserted in the perforation 
3 in the bottom f2 which latter in this case may 

be flat instead of curved, and said flange 28 rest 
ing against the inner wall of bottom 2 and be 
ing in turn engaged by the spreader portion-T 
and inverted cupped washer 8 in substantially 
the same manner as shown in Figure 1. It will 
be understood that in this case the inner diam 
eter of the sleeve 27 should be substantially equal 
to the diameter of the holes in the sheets A and 
B or, in other words... that it should conform 
substantially to the diameter of the combined 
cross-section of the spreader portion 6 and 
prong sections:4c. Prong 4, cap 2, washer. 8, 
and spreader 6, 7 form a complete self-con 
tained subassembly and in order to hold this 

5. Subassembly in the body or shell fo, depressions 
or indentations 30 (see Figure6) are applied to - 
the outer part of the shell close to the upper edge 
of the washer 8. These depressions which may 
take the form of, a continuous groove serve to 
retain the washer, 8 and spreader 6, 7 in the 
shell: 0 and maybe applied after the washer has 
been placed in position or previously in which 
case the washer is placed in position by pressure 
to pass the indentations. 30 with a 'snap action. 

conform to the bottom 2 in the same manner. An important advantage of the fastener de 
  

  



4. 
scribed hereinabove is the fact that it can be 
readily and easily assembled and dis-assembled 
by unskilled labor. Thus, for assembly, the re 
tainer 4 is passed through the opening in the 
washer 8 and the spreader 6, 7 is then in 
serted between the prongs of the retainer so that 
spreader portion IT equally projects from the 
opposite sides of the prongs and engages the re 
cesses in the cylindrical portion of the ...washer 
8. This sub-assembly is then dropped in the 

shell O so that the washer and spreader will 
rest against the inner surface of the bottom 2 
of the shell. Spring 20 is then placed around 
the retainer f4 to engage washer fe and cap 2 
applied to the outer bend 4d of the spring which 
is then compressed in a suitable jig or by means of 
a suitable skin fastener plier so that the upper 
bent portion 4d aligns with the diametrical 
perforation in the cap to enable cross-pin 24 
and locking ring 25 to be placed in position. 
Upon subsequent release of spring 20, the re 
tainer f4 will be moved in an upward direction 
until shoulders 5 camming over the suitably 
curved end of the spreader 6 and spread apart 
by the latter will engage the undersurface of the 

O 

s 

20 

25 bottom 2 adjacent to the opening 3 thereby 
holding the fastener in assembled condition. 

In order to apply the fastener to the holes of 
two or more skin sheets or other structures, such 
as sheets A and B shown in the drawings, the 

2,354,480 
32 of the plier is provided with an annular re 
cess 35 adapted to receive the flange f of shell 
0, thus insuring a perfect alignment and balance 

of the fastener in the pier and greatly facilitat 
ing the application to and removal thereof from 
the sheets A and B. 

Referring to Figures 12, and 13, I have shown 
a few modified designs of the shell O of a skin 
fastener according to the invention especially 
suited for fasteners designed for use in connec 
tion with flush rivets for press or machine 
counter-sunk sheets A" and B' compared with the 
standard rivet perforations of sheets. A and B 
as shown in Figure 14. These designs comprise 
a spherical or conical projection 3 and 37 (Fig 
ures 12 and 13, respectively) from the bottom 2. 
adapted to engage the counter-sunk rivet holes 
to properly align and centralize the fastener in 
the inserted position. This type of design fur 
thermore reduces the amount of over-hang pro 
jection of the prongs of the retainer f4 and the 
Spreader portion , thus making the fastener 
more rigid and safe for counter-sunk rivet ap 
plications. . . 

Finally, I have shown in Figure 15 a modified 
shell construction having a depending cylin 
drical flange 38 extending from the opening in 
the bottom 2, said flange being integral with the 
shell fo and taking the place of the separate 

30 
same is compressed by the aid of a suitable ap 
plicator or plier which may be of standard or 
preferably of the improved construction accord 
ing to the invention and described in the follow 
ing with reference to Figures 8 and 11. In the 35 
compressed position the prong sections 4c and , 
shoulders is passing beyond the spreader are 
operated towards each other as shown in Figure 
8 so as to enable their insertion through the 
holes in the sheets A and B until the bottom 12 
of shell Orests against the upper skin sheet A 
as shown in Figure 8. Upon release of the plier 
pressure the retainer will be drawn against the 
shell causing a clamping of sheets A and B along 
the narrow pressure zones of the bottom 2 and 
the shoulders is in substantially, the same way. 
as during the assembly of the fastener. . 
For disassembly, cap 2 f is again compressed 

towards cup 0 by means of a plier or in a spe 
cial jig. In this position ring 25 and pin 24 
may be removed, enabling a withdrawal of cap 
2 and resulting in expansion of spring 20 to its 
uncompressed condition. Spreader portion 6 is 
then pushed into the cup so as to cause shoul 
ders f S to approach each other and allow of 
withdrawal of prong f4 through the opening 3. 
The plier shown in Figure 8 has an upper jaw 
adapted to engage the top of cap 2 and a 

lower bifurcated jaw 32 engaging the underside 
of flange of the shell do, said jaws being piv 
oted at 33 in a manner well understood. An iso 
metric view of the plier is shown in Figure 9. 
The improvement according to the invention re 
sides in the provision of a recess 34 in the upper 
jaw 3 adapted to engage the tapering cap 2 
of the fastener, said recess having a taper some 

40 

45 

50 

55 

60 

5 

what less than said cap to secure a slight wedg 
ing effect and spacing of the curved upper sur 
face 22 of cap 21 from the inner surface of said 
recess 34 as shown more clearly in Figure 10. In 
this manner, the fastener is prevented from slip 
ping or twisting during compression of the 
spring 20, thereby greatly adding to its reliability 
and safety during use. In order to further in 
crease this advantage, the lower bifurcated jaw 

70 
... quenching in oil or the equivalent. 

s 

flanged sleeve 27, 28 of Figures 5 and 7 to obtain 
a pressure concentration near the holes or perfo 
rations of sheets A and B in the manner de 
scribed. The design of the fastener may other 
wise be similar to that shown in Figures 5 to 7 
This modification has the advantage of elimi 
nating the indentations or depressions 30 in the 
shell. Othereby facilitating the assembly and 
disassembly of the fastener. . . . . 
As will be evident from the foregoing, there is 

provided by the invention a temporary rivet or 
skin fastener especially, although not limita 
tively, suited to hold superposed sheets and other 
structures. Securely in position for riveting and 
in such a manner that the vibrations caused by 
the riveting operations will not loosen the fas 
teners, while at the same time allowing the fas 
teners to be easily installed and removed from 
the sheets. The fasteners completely fill the 
skin sheet holes by a slight wedge action and are 
well balanced in the inserted position, thereby 
holding the sheets in perfect alignment in a 
tight and substantially vibration-proof grip. 
Moreover, the colled tension spring automatically 
compensates for varying sheet thickness. A still 
further advantage of the fastener according to 
the invention is due to the straight line simple 
assembly, making it possible to carry out easy 
repairs when after long use interchange of parts 
may be required. This results in a substantial 
saving of both time and material. With a 
standard or special skin fastener plier for con 
pressing the tension spring the fasteners can be 
easily disassembled and reassembled without special tools. 
According to a further feature of the inven 

tion, the parts of the shell, O mostly liable to 
Wear out, such as the flange and bottom 2, 
are subjected to a localized hardening process 
by heating the same by means of an electric in 
duction heating coil and subsequent cooling or 

In this 
nanner, these parts, i.e., the perforation 3 sub 
ject to friction with the prongs and flange 
which has to withstand the pressure of the plier 
or other tool, will have the required strength 
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while the rest of the shell to will have a relative 
softness assisting in maintaining a slightly flex 
ible and well balanced assembly. The degree of 
hardness of bottom 2 may be chosen sufficiently 
high to substantially reduce the Wear on the 
edge of the perforation after repeated oper 
ation of the fastener while at the same time 
preventing, during the short period that the 
fastener is applied, deformation of the sheets if 
the latter are of a substantially softer metal or 
metal alloy than the hardened parts. 
While I have shown and described a few desir 

able embodiments of the invention, it is under 
stood that this disclosure is for the purpose of 
illustration and that various changes in shape, 
proportion and arrangement of parts as well as 
the substitution of equivalent elements for those 
herein shown and described may be made with 
out departing from the spirit and scope of the 
invention as set forth in the appended claims. 

I claim: 

t 

t 

() 

1. A clamp for temporarily assembling perfo 
rated members comprising a body having an end 
wall provided with an opening, a retainer having 
a pair of resilient legs slidable through said open 
ing and provided with shoulders at the outer 
ends thereof, a T-shaped spreader having a cross 
arm and a depending portion, said cross arm 
bearing against the inner surface of said end wall 
and said depending portion projecting through 
said opening and being interposed between said 
legs to form therewith a cross-sectional area of 
a diameter substantially equal to the diameter 
of the perforations in the members to be clamped, 
an inverted cupped washer having a fiat portion 
overlying said cross arm and a cylindrical fange 
provided with diametrical recesses, the ends of 
said cross arm engaging said recesses, and a coll 
spring encircling said retainer having one end 
engaging the inner end of said retainer and hav 

25 

30 

35 

40 
ing its other end engaging said washer, whereby 
to draw said legs inwardly of said body and to 
clamp the perforated members between said 
shoulders and the outer surface of said end wall, 
said legs upon compression of said spring to 
force said retainer outwardly of said body pro 
jecting beyond said depending portion and being 
operable towards each other to enable insertion 
through and removal from the perforations in 
said members. 2. A clamp for temporarily assembling perfo 
rated members comprising a body having an end 
Wall provided with an opening, a retainer com 

46 

SO 

prising a pair of resilient legs, said legs having 
inner parallel portions and free end portions 
Provided with shoulders and each bent angularly 
towards the other, a spreader in relative fixed 
relation to said body having a depending por 
tion projecting through said opening and inter 
posed between said legs to form therewith a 
cross-sectional area of a diameter equal to the 
diameter of the perforations in the members to be clamped, and spring means interposed be 
tween the inner end of said retainer and said 
body to draw said legs inwardly of said body and 
to clamp the perforated members between said 
shoulders and said end wall, the angularly bent 
end portion of each of said legs having a length 
approximately of the order whereby the apex 
of said angle of bend is positioned near the inner 
surface of said end wall in the retracted posi 
tion of said retainer. 3. A clamp for temporarily assembling perfo 
rated members comprising a body having an end 
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wall provided with an opening, retainer i s 

S 
able through said opening having a pair of resil 
ient legs, said legs having inner parallel portions 
and free end portions provided with shoulders 
and each bint angularly towards the other to 
normally leave a predetermined spacing there 
between, a spreader having a cross arm bearing 
against the inner surface of said end wall and a 
depending portion projecting through said open 
ing and interposed between said legs to form 
therewith a cross-sectional area of a diameter 
equal to the diameter of the perforations in the 
members to be clamped, and a coil spring en 
circling said retainer having one end engaging 
the inner end of said retainer and having its 
other end arranged to resiliently maintain said 
spreader in bearing engagement with said end 
Wall, whereby to draw said legs inwardly of said 
body and to clamp the perforated members be 
tween said shoulders and outer surface of said 
end wall, the angularly bent end portion of each 
of said legs having a length substantially of the 
order, whereby the apex of said angle of bend 
is positioned near the inner surface of said end 
wall in the retracted position of said retainer. 

4. A clamp for temporarily assembling super 
posed perforated members comprising a sleeve 
naving an inner diameter equal to the diameter 
of the perforations in the members to be clamped 
and provided with a flange at its inner end, a 
retainer comprising a pair of resilient legs slid 
able through said sleeve and provided with shoul 
ders at time outer ends thereof, a T-Sihaped 
spreader having a cross arm bearing against the 
inner surface of said flange and a depending 
portion projecting through said sleeve and inter. 
posed between said legs to form therewitna 
Cross-sectional area of a quameter equal to the 
inner sleeve 'alameter, a cupped wasner having 
diametrical recesses overlying said cross arl, the 
ends of said cross arm engaging said recesses, 
ind a coil spring encircling said retainer having 

one end engaging the inner end of said retainer 
and having its other end engaging said washer, 
to draw said legs inwardly of said sleeve and to 
clamp the perforated members between said 
shoulders and the outer edge of said sleeve. 

5. A clamp for temporarily assembling perfo 
rated members comprising a pody having an end 
Wall provided with an opening, a retainer having 

Pair of resilient legs slidable through said 
9pening and provided with snoulders at the outer 
ends thereof, a T-shaped spreader having across 

in and a depending portion, said cross arm bearing against the inner surface of sanded all and said depending portion projecting 
through said opening and interposed between 
said legs to form therewith a CrOSS-Sectional 
rea of a diameter substantially equal to the 

diameter of the perforations in the members to 
be clamped, a washer overlying said cross arm, 
said washer having at least one recess adapted 
to receive and to lock said cross arm with re. 
spect to said washer, and a coil Spring encircling 
said...retainer and having its other end ngaging 
said Washer, whereby to draw said legs inwardly 
of said body and to clamp the perforated mem 
bers between said shoulders and the outer sur 
face of said end wall, said legs upon compres 
sion of said spring to force said retainer out 
wardly of said body projecting beyond said de 
Pending portion and being operable towards 
each other to enable insertion through and re 
moval from the perforations in said members. 
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