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.~ This invention relates-to mounting means for
connecting electrical terminals, contacts and the
like to a support therefor.- More particularly, the
invention is an improvement over the connecting
-or mounting clamp disclosed in the copending ap-
blication of Sydney R. Smith, Jr., Serial No.
25%,317, filed November 20, 1951, and assigned to
the same assignee as the instant application.
The single one piece-U-shaped clamp disclosed
in the Smith: application is suitable for those
applications where the-support to which the piece
is ‘applied ‘has clamping surfaces substantially
parallel to the inside opposite mating surfaces of
the legs.of the U~-clamp and where the distance
between the clamping surfaces 6f the support or
the ‘thickness -thereof is only slightly less than
the distance between the inside opposite mating
surfaces of the clamp. “However, in the case of
insulating supports- of porcelain material, the
permissible manufacturing tolerances of necessity
are quite liberal so that the manufactured spacing
between the outstanding legs of metallic U-shaped
clamps of one piece construction must be made
relatively large to slide easily over all clamping
surfaces of porcelains, bhoth large and small.
Consequently, when the clearance, before clamp-
ing, between legs of the one piece clamp and the
support to which it. was to be clamped happen to
be excessive, only the free ends of the clamp legs
were drawn in against the porcelain as the clamp-
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ing nut was drawn up on the clamping bolt he-

cause the rigidity of the clamp where the legs are
joined by a-cross piece prevented the portion of
the legs intermediate the cross piece and the free
ends of the legs from being drawn in sufficiently.
In other words, the clamping engagement be-
tween the porcelain and the clamp amounted to
anundesirable -line or- edge engagement rather
than a desirable surface engagement.  Neverthe-
less, as pointed. out in the above-mentioned co-
bending application, the general idea of bolting
hardware to a porcelain support in itself is a de-
sirable feature provided the electrical creep or
strike distance between hardware at different po-
tential can be held at a suitable maximum value
which, of course, was one of the features resulting
from the distinctive configuration of the insulator
disclosed and claimed in the Smith application.
-Consequently, it would be desirable to retain the
bolting feature provided a clamp could be fur-
nished which would. overcome the disadvantages
‘inherent in the rigid one-piece. U-shaped clamp.
It is, therefore, an object of. my invention to
‘provide @ connecting or mounting clamp which
“will adjust itself to the surfaces of the support to
‘which it is applied or clamped, : :
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It is another object of my invention to provide
a U-shaped clamp of either two-piece or three-
piece construction which is self-aligning in that
the elements of the clamp will separately adjust
themselves to engage the contour of the support
clamping surfaces.

It is a further object of my invention to provide
clamps of either two piece or three piece construc-
tion which will elamp to all support clamping sur-
faces by distributing the clamping pressure over a
blane irrespective of variations in thickness re-
sulting from reasonable manufacturing variables
of porcelain.

The invention will be better understood from
the following description when taken in connec-
tion with the accompanying drawing and the
scope of the invention will be pointed out in the
appended claims. In the drawing, Fig. 1 is a side
elevation of a fused disconnecting switch or cut-
out embodying mounting clamps of the invention
and showing the switch in the circuit closed posi-
tion; Fig. 2 is a section taken on the line 2—2 of
Fig. 1; Fig. 3 illustrates an enlarged view of the
elements of a three-piece clamp in perspective
with two of the elements in assembled relation-
ship; Fig. 4 is an exploded view of the three-piece
clamp in perspective; Fig. 5 is an end elevation
view of a two-piece clamp and Fig. 6 is a side ele-
vation view of the clamp of Fig. 5.

In Fig. 1 the support insulator 10, the bracket 1§
including the contacts and other elements mount-
ed thereon, the hook-shaped bearing member 12
including the contacts and other elements also

- mounted thereon, the hanger arm (3 and the con-
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-With an aperture such ag
-transversely therethrough and a portion 2i with

tact bridging means 52 are identical to those illus-
trated and fully described in the above-mentioned
copending Smith application and, therefore, con-
stitute no part of this invention. Insulator ig,
however, does serve ag g typical application to
better emphasize the advantages of the clamps
of the instant application since in clamping the
bracket If, the hanger arm {3 and the bearing
member 12, the webs {4 extending axially or
paraliel to the longitudinal axis of the insulator
10 and to which the clamp is applied have clamp-
ing surfaces 5 and {§ which are not parallel but
which converge outwardly from the core portion
17 of the insulator as better illustrated by Fig. 2.

Referring now to Figs. 1 to 4, inclusive, one of
the pieces of the three-piece clamp of my inven-
tion comprises a member 18 having a portion (9
the circular opening 20

an elongated slot 22 transversely therethrough
while. the other two . pieces comprise plate mem-
bers 24 and 21 respectively having tongue bortions
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25 and 28 for extension through the slot 22 of
member i8. Members 18, 26, and 27 may be of
steel or any other material having proper strength
characteristics. ~Actually, the member 3 illus-
trated is channel or U-shaped with porticn 19
comprising one of the flanges or legs thereof while
the portion 21 comprises the other and relatively
short fiahge or leg thereof interconhécted with l€g
{9 by a web portion 23. The distance between
the opposite or the orposing

surfaces of the legs *

is fixed so as to be substantially greater than the

distance between the clamping surfaces of any
support to which the clamp Thay be applied:
Tongue portion 25 of plate mEmber 2% extends
transverse to a face 26 thereof, as better illus-
trated by Fig. 4, while tongue poition 28 which s
Jonger than the tongue 95 also extends transverse
to a face 29 of plate member 21.
which will become apparent hereinafter, each
fonete portion has s thicknessless than the width
“opeding of the slot. pertures 38 and 31, simi-
STar in gize to theaperture 20in Y~-gkared member

" 4§ mre respectively provided in plates ‘28 and 21

‘i 'so Yocated therein that the vertical distance
A between the center of the aperturs 41 andthe
gpper-surface of tongue 28 is ‘approximately equal
‘to'or'slightly gréater than the distance B between
thecenter of aperture 30 and lower edge ‘of plate
24, while the vertical-distances petween theupper

stirfaces of the tongues to the apertures-areequal.

A ‘miore -clearly illustrated by mig. ‘2, hanger
arm 13 is welded or otherwise fixedly -connecied
ifp the ‘Y~shaped member 48 of ihe three-piece
clamp, and bracket 41 ant bearing memher 42-are
Jikewise respectively connected to this member
¢f ofhier ‘three ‘piece clamps.

In the -course -of mounting ene of my clamps
‘6n’a suppori, such %56 web portion i4 of support
4risulator 49 having an aperture 32 transversely
sherethirough, ‘plate 24 ‘s fArst
Yre U-shaped ‘member gdjacent the relatively

‘shott leg 21 ‘therecf, -as shown in Fig. 4, and i3
‘fhen ‘moved so that the tongue ‘portion 23-extends
“through ‘the slot ‘22 as-shown in g, 2 while the
Frce 29'0f plate ¥t is placed in iengagemient with
“the ‘Tace of ‘plate 24 opposite ‘the 'face 28 theveof
with'the rélatively long tongue28 extending under
the lower edge 6f plate'28:and glso through: glotzl.
Because «of -the equality in -distance between the
tongte porticns and apertures jn'plates 24 and 21
‘aspointed out ereinbefore, and the difference in
‘Histance between the tongue rortion and the sper-
fureof plate FT-compared with the lower edge and
gipérture -of ‘plate 24, 1t ‘will be-Observed that the
-gertures 30 and 31 'may he aligned-as betterillus-
“trated by the upper ‘portion-of Fig. 3:showing the
‘gssembled ‘relationship -of plates ‘24 and 27 we-
sfeved from the U-shaped member n‘the interest
gt clarity.  However, slot 22 i so located inrela-
tively -short Yeg ‘24 -of ehannel member 18 that

spertires -30 -and 134, after insertion of ‘tongues

.95 ‘and ‘28 through the slot, may ‘also be alizned
“with ‘aperture 20. Tnereafter, the ‘cldmp, wwith
the ‘torigues 25 and 23 extending through slot 22,
15 ‘moved ‘or slipped ‘Over support web 4 50 that
“Yeg 19:0f channel:member {8 ‘willbe adjacent one

‘of “the ‘converging surfaces 15, for example, of
ithe Web ‘and the plate 21 will be adjacent the op-

-posite converging surface 15 thereof and the aper-

‘tures 20,30, 31 :and 32 are all in-alisnment. The
#hree -elements -of the clamp ‘are next bolted ‘to-

‘gether and to-the web Dby means.-of a bolt 33 and

(gt 34 threaded thereon. To serve:as acushion

‘tosprotect the porcelain web ‘14 from mechanical

$hock ‘transmitted {fhrough the ‘mstal iclamps in
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service, so-called shakeproof or metal washers 39
and 38 having resilient or springing characteris-
tics may first be interposed respectively between
surface 16 and leg {9 and between surface 15 and
plate 27 with the bolt 33 passing through the
washers as illustrated in Fig. 2. Prior to final

drawing up of nut 34 on bolt 33, means sach as the

end of a screw driver may be inserted in‘the space:
37 (Fig. 3) between tongues 25 and 28 to force the
‘edges thereof in engagement respectively - with
wpposite edges 38 and 39 of slot 22.

From an inspection of Fig. 2, which illustrates
the clamp with ‘the nut tightly drawn up on the
threads of the Wolt so that the clamp is firmly
clamped to ‘the support, it will be observed that
thiis .clamp is self-aligning and that the elements
thereof are parallel to or have adapted them-
gelves ‘to the surfaces (5 and 1€ notwithstanding
the fact that the surfaces are not parallel. Fur-

' thermote, ‘it ‘can-ibe -seen that the same clamp

could ‘be made tolikewise firmly clamp :a similar
support ‘having a -slightly narrower -or fthicker
web, such variation in thickness being - within
reasonable manufacturing tolerances expected for
porcelain. Thus, the loads transmitted 4o and
from the porcelain insulator-are not-concentrated
throiigh line engagements between the hardware
and ‘porcelain but are easily distributed over -or
through surfsce:engagements. PFurthermore, be~
cause of the engagement of elements 25 and 28
respectively with -edges 38 ‘and 39 of :slot 22, it
should ‘also e observed that :any ‘force -or load
transmitted from theinsulator through the:clamp
to the hanger :arm 43 ‘and ‘tending to rotate ‘the
clamp ‘about the bolt axis.as a -center, will mot
:only be takeniby member | 8 but will:also'be taken
up-partially by ohe of the plates 24.0r 21 depend-
ing wpon the direction of rotation.

The -above recited advantageous results will
‘pe realizedl regardless -of the configuration tof
tongues 26-and 28 in plates 24 and 271, However,
tongue 25 is'provided with an ‘ear portion 40 ex-
tending transverse to the:direction of ‘projec-
tion ‘of the tongue from the face 26:0f the plate
so -85 to -define -a‘noteh -or slot @44 in the :outer
-gdge ‘of ‘the tongue while tongue 28 isalso pro-
vided ‘with-an iear *portion 42 :defining @ motch
43 therein. TIn. addition, the width ‘opening ‘of
‘elongated ‘slet 122 s not ‘only provided :larger
than ‘the ‘thickness -of each itongue ‘but is. pro-
vided '§o as ‘to besegual ‘to or slightly iin excess
of the sum of ‘the ‘thicknesses ‘of hoth tongues
25 and -28. Upon :dassembly, the tongue 25 s
fArst inserted through the :slot 22 .and ‘moved
laterally ‘and -upwardly 'so that noteh 4| dherein
engages ‘edge ‘38 of the slot and the upper sur-
face -of the ‘tongue ‘engages the upper longitu-
dinal ‘edge ‘6f the ‘slot. Theén tongue 28 isin-

-serteq under tohgue 23 and ‘through rthe 'slot 22

aifter 'which it is:moved laterslly so that moteh
43 fherein -engages isdge :39 of the slot. There-
nfter, ‘the upper ‘surface ‘of tongue 28 may the
‘moved-upwardly inte engagement with'the:upper
-gdge of :slot ‘22 or, tongue 28 ‘may Dbe:lowered, to
align ‘the ‘apertures 30 and 31. "Thus, the ithree
elements «of the ‘clamp -are 'theréby :placed-in
interlocking iengagement with each ‘other which.

.prevents the stendency ‘of ‘the. slot 22 moving ‘out

of ‘engagement with the tongues upon the im-
‘position of 'some ‘bending forces .on -the :hard-
ware such -as -a. force :on-the hanger :arm 43, for
example, parallel “to the :bolt axis. ;

‘As part -of my invention,. T shave also ‘illus=
trated in Figs.:5:and 6:atwo=piece clampcom-
prising a channelor :W-shaped yaember 44 -hav-
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' “ing a leg or flange portion 45:with an.aperture
- 46 transversely therethrough and g relatively
“short leg or Aange 47 having an elongated slot
‘48 iransversely therethrough. The other. piece
-of the clamp comprises a plate member 49 hayv-
ing an aperture 50 transversely therethrough and
a tongue portion 51 projecting or extending
transverse to a face thereof and engageable with
the slot 48. As illustrated, the position of slot
48 and the free clearance provided by the excess
dimensions of the slot over those of the tongue
permits alignment of apertures 46 and 50. Like
the clamp of the three piece _embodiment, it
~will be apparent to those skilled in the art with-

out further elaboration that the elements of this:

clamp will also adjust themselves to the sur-
faces of the support to which it is applied.

- While I have shown and described particular’

embodiments of my invention, it will be .ob-
served that changes and modifications can be
made without departing from the invention in
its broader aspects and I, therefore, aim in the
appended claims to cover all such changes and
modifications as fall within the true spirit and
scope-of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A three piece clamp comprising a channel-
shaped member having a leg with an aperture
transversely therethrough and a relatively short
leg with an elongated slot therethrough, a plate
member having an aperture transversely there-
through aligned with said aperture in said
channel-shaped member and a tongue portion
projecting transverse to a face of said plate
member extending through said slot and in en-
gagement with an edge thereof, a second plate
member having . an aperture therethrough
aligned with the apertures in said channel and
said first-mentioned plate member and having
a tongue portion projecting transverse to g face
of said plate extending through said slot and in
engagement with the opposite edge thereof, and
bolt means extending through said apertures.

2. A three piece clamp comprising a U-shaped
member having a leg with an aperture trans-
versely therethrough and a relatively short leg
with an’ elongated slot transversely there-
through, a plate member positioned between
said apertured leg of said U-shaped member and
the slotted leg thereof, a second plate member
positioned between said apertured leg of said
U-shaped member and said first-mentioned plate
member, said plate members respectively hav-
ing apertures’ transversely therethrough in
alignment with said aperture in said apertured
leg of said U-shaped member and tongue por-
tions extending respectively transverse to faces
of said plate members through said slot and
respectively in engagement with opposite edges
thereof to limit the rotation about the common
axis through said apertures of said plates and
said U-shaped member with respect to each
other, said tongueg respectively having ear por-
tions extending therefrom transverse to the di-
rection of extension thercof through said slot
and defining notches for interlocking engage-
ment respectively with said opposite edges of said
slot to limit movement in a direction parallel to
said common axis of said plates and said U-
shaped member with respect to each other, and
fastening means extending through said aper-
tures. :

3. Clamp means for mounting an element on
2 support having a portion defining a pair of
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‘versely through said
‘nel-shaped member

through said slot

6

“elamping: surfaces projecting . therefrom and an

aperture éxtending between said surfaces trans-
portion comprising, a chan-
having a leg with an aper-
ture therethrough disposed adjacent one of said
clamping surfaces of said support with the aper-~
ture therein in alignment with the aperture in
said leg and a relatively short leg with an elon-
sated slot therethrough,; 3 plate member having _
an aperture transversely therethrough disposed
between said relatively short leg of said chan-
nel-shaped member.and the:other of said clamp-
ing surfaces of .said support with the aperture
in said plate in alignment with . the apertures
in said support. and said ‘channel-shaped mem-
ber, said plate member having a tongue portion

‘Projecting transverse to a face thereof extending

through said slot and in engagement with an
edge thereof, a second blate member disposed
intermediate said other clamping surface of said
support and said first-mentioned plate meniber,

-sald second-mentioned plate member having an

aperture therein in alignment with the apertures
in said support, said channel-shaped member and
said first-mentioned plate and having a trans-
versely - projecting tongue portion extending
and in engagement with the
opposite edge thereof, a bolt having threads ad-
jacent an end thereof extending through the
apertures in said support, ‘said plate members
and said channel-shaped member, -and a nut
in threaded engagement with said threads to
maintain said mounting means on said support,
said element being fixedly connected to the por-
tion of said channel-shaped member intercon-
necting said legs. : :

4. Clamp means for mounting an element on
a support having a web portion projeécting there-
from and defining g -pair of clamping surfaces

‘with an aperture extending transversely through

said web portion comprising, g channel-shaped
member having.a leg with an aperture there-
through disposed: adjacent one of said clamping
surfaces of said web with the aperture therein
in alignment with the aperture in said leg and
a relatively short leg with an elongated slot
therethrough, a plate member having an aper-
ture transversely therethrough disposed between
said relatively, short leg of said channel-shaped
member and the other of said -clamping sur-
faces of said web with the aperture in said plate
in alignment with the aperture in said web and
said channel-shaped member, said plate mem-
ber having a. tongue portion projecting trans-
verse to a face thereof extending through said
slot and in engagement with an edge thereof,
a second plate member having an aperture trang-
versely therethrough disposed between said other
clamping surface of said web and said frst-
mentioned plate member and having a face in
engagement therewith, said aperture in said sec-
ond plate being in alignment with the apertures
in said web, said channel-shaped member and
said first mentioned plate, said second mentioned
blate member having g tongue portion project-
ing transversely to said face in engagement with
said first-mentioned plate extending through
said slot and in engagement with the opposite
edge thereof, a washer of resilient material with
the aperture therein in alignment with the aper-
ture in said web interposed between and in en-
gagement with said web and the leg of said
channel-shaped member having the aperture
therein, a second washer of resilient material
with the aperture web therein in alignment with
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said web interposed between and in engagement
with said other clamping surface of said. web
and said second plate member, & bholt having
threads adjacent an end thereof  extending
through the apertures in said washers, web,
channel-shaped member, :and: said plate: mem~
bers, and a nut in.threaded engagement with
said threads to maintain said mounting . means
on said ‘web, said element being fixedly .connected
to the.portion .of said channel-shaped member
interconnecting said Jegs.

5. A three piece clamp comprising a U=ghaped
member having one leg slotted and shorter than
the other leg, a plate between said legs having
2 tongue projeeting into the slot of said one leg,
another plate between. said other leg and .said
first mentioned plate having a ftongue ‘project-
ing into the slot of said one leg, :said tonguas
each engaging an edge of said slot and iying

in substantially the same plane, and means for 2

fastening said other lég and said second men-
tioned plate in fat bearing engagement with a
flat surfaced mmounting member.

6. In.a three picce clampasin claim 5, wherein

the portions of said tongues engaging the edges

of said slot each have .an ear formed thereon;
said ears engaging the outer surface of said one
leg.

7. A clamp comprising -a U-shaped member
having two legs interconnegted by a ‘hase portion,
one -of said legs being shorter ihan the other
of said legs, said shorter leg having a slot therein
extending generally parallel o sald. base por-
tion, a first plate positioned between said legs,

said first plate having a tongue extending there~ =

from into said slot and abutting an .end edge
of said slot, 'a second plate positioned between
said first plate and other leg, said second plabe
having a tongue extending therefrom into said
slot and. engageable with an oppesite -end -edge
.of -said. slot, said first-and second plates super-
posed with respectto.each other, and said tongues
lying in -substantially the same plane, .said
tongues when lying in said same plane having
9, combined width not greater than the length
.of .said :slot, -said tongues when superposed with
respect to each. other having a combined thick-
ness not greater than the width of said slot, the
portions-of said tongues engaging said end edges
of said slot having ears formed therepn, said
ears extending iopposite to each other beyond
said end edges of said slot and engaging the
outer surface of said ene leg, and fastening
means extending through aligned aperfures in
said plates and other leg.

8. A clamp comprising a member baving a leg
portion, a first plate positioned opposite to said

leg portion and spaced therefrom, another por--
tion of said member having an elongated slot
therethrough, said first plate having a tongue
extending therefrom into said slot and abutting
an end edge thereof, a second plate positioned be-
tween said leg portion and said first plate and
spaced from said leg portion, said second plate
having a ‘tongue ‘extending therefrom into -said
slot and - abutting -an opposite end edge of said
slot, said plates superposed with respect to each
other and said tongues lying in substantially the
same plane, said tongueswhen lyingin said-same
plane having :a combined width not greater than
the length of s2id slot, said tongues when super-
posed with respect to each other having -a com-
bined thickness not greater than the width of said

. slot, the portions of said tongues abutting said end
edges of said slof having ears formed thereon, said
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ears extending opposite to each other beyond said
end edges of said slot, and means for fastening
said clamp about a web shaped support portion
whereby said leg portion and said second plate
will engage opposite sides of saidweb shaped sup-
port portion.

9. A clamp comprising .a member having a leg
portien; a first plate positioned opposite to said
1eg portion:and spaced therefrom, another portion
of said member having an €longated slot therein,
sairl first plate having a tongue extending there-
from and abuiting -an end edge of sa‘d slot, a

second plate positioned opposite to said leg por-

tian.angd spaced therefrom, said second plate hav-
ing & tongue extending therefrom into said slot
and abutting an opposite end edge of said slot,
said tengues lying insubstantially the same plane
and having a.comb'ned width not greater than the
length.of said slot, said tongues when superposed
with ‘respeet to each other having  a combined
thickness not greater than the width of said slot,
the portions of said tongues abutting said end
edges of said slot having ears formed thereon,
said ears extending opposite to each other and
beyond said end edges, and means for fastening
said elamp about ancther member whereby said
another member is .disposed between said leg
portion and plates. : '

: RUDOLPH W. STROBEL.
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