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The invention relates to a line fit connector of
the type which is employed to connect a tap to
a main power line. In such situations it is usu-
al that the diameters of the bundle of conduc-
tors which form the core of the main power
line is of much greater diameter than the bundle
of conductors which form the core of a tap lead-
ing therefrom, and the present disclesure is par-
ticularly designed to fit the requirements of
electrically and mechanically connecting con-
ductors of radically different cross sections of ma-
terial. It has been known to clamp small diam-
etered taps to large diametered main lines be-
tween V-face clamping jaws drawn into squeez-
ing position by a tightening bolf, but in these
devices no consideration has been given to the
fact that the V’s were intended to receive differ-
ent diameters of conductors, and as a result the
contacts of the conductors beth between them-
selves and the connector were dquite apt to be
casual, often with a limited area of inter-engag-
ing surfaces. It is the intent of the present dis-
closure to have the connector snugly fit the diam-
eters of both the main line and the tap conduc-
tors for which it is intended, even to provide a
precision fit between conductors and the con-
nector and for this reason the disclosure herein
is designated as a line fit connector.

. The present disclosure is not particularly de-
signed to connect two main lines of substantially
equal diameter but to connect two conductors
of unequal diameter. In screw actuated clamp-
ing devices now known for electrically connect-
ing a small diametered tap with a larger diam-
etered main line, the entire reaction to thse
crushing strains on the two sets of conductors
comes on the screw of the tightening bolt thus
placing a high degree of friction on the bolt,
which, of course, renders it difficult to turn espe-
cially during the last few turns and which last
few turns are necessary to distort the conductors
from their original cross sectional contours into
such distortion as is requisite to effect the re-
quired engagement. Any loose binding even
when apparently tight results eventually in a
tendency of the jaws to relax their squeezing ef-
fect on the conductors by reason of the vibra-
tion of the main line and tap in actual service. It
5o ‘happens that with these known devices the
fastening bolt must be engaged on the under-
side of the connector to operate it. This means
that the linesman must manipulate his wrench
while in an inconvenient position and more seri-
ously the wrench is quite apt to become entangled
in the tap falling from the connector. It must be
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"appreciated that such connectors are usually in-

stalled by a linesman working high in the air
while reaching out from a line pole and operat-
ing with gloved hands, often in cold and stormy
weather, and having available only his muscular
energy to screw down the tightening boit.

The primary object of the invention is to pro-
vide a simple form of fit line connector of the
ninged jaw clamp type which can be easily and
quickly installed in position under such adverse’
cenditions; which can be simply hung on the
line with the assurance that it wili stay there
while the linesman is inserting the tap and tight-~
ening the jaw elements without possibility of ik
accidentally toppling off the line, and which
tightening kolt may be operated by a wrench
working in the clear space above the connector
and thus free of the depending tap.

As o general rule a linesman can exert a man-
ual torque only of about one hundred and fifty
pounds pressure on such clamps, but this is not
sufficient to insure the desired permanency of
clamping effect on the conductors. The present
disclosure features the use of a form of jaw clamp
comprising levers organized to provide such a
mechanical advantage that the linesman can
manually exert the required powerful squeeze
pressure on the conductors to insure a good me-
chanical and electrical connection and which
connections will be permanently maintained un-
der all usual service conditions. ’

The disclosure particularly features the pro-
viding of a rugged form -of hinged jaw clamp
preferably formed of bronze or non-magnetic
stainless steel to avoid corrosion and metal relaxa-
tion, the strain transmitting jaws of which may
be readily separated at their hinged connection to
open the clamp and thus permit the connecior to
be hooked over the line, and in which the jaws
form a compact system organized so that the
linesman with his ordinary long wrench can
manually exert such a powerful squeeze action on
the conductors as will cause them to distort each
other into the desired mutual fized and bind-
ing relation necessary in connecting a tap to a
main power line.

In the accompanying drawings: .
" Ig. 1 is a view in front elevation showing a
line fit connector constituting a preferred em-
bodiment of the invention clamped in operative
position making connection between a main
power line and a tap depending therefrom;

" Fig. 2 is a similar view showing the disclosure of
Fig. 1 in rear elevation and showing a tight-
ening wrench in ghost outline;
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Fig. 3 is a plan view looking down on the dis-
closure of the preceding figures;

Fig. 4 is g transverse sectional view taken on
the broken line 4—4 of Fig. 1 looking in the direc-
tion indicated by the arrows and showing in side
elevation the disclosure of the connector of the
precedlng figures;

Fig. 5 is g transverse sectlonal view taken on
the line 5—35 of Figs. 1, 2 and 6;

Fig. 6 is a view in section longitudinally of the
line and taken on the line 6—6 of Fig. 4 looking
in the direcfion indicated by the arrows; . .

Fig. 7 is a plan view looking down on the lower

10

clamp element, removed from the assenibly showrn

in the preceding figures; )

Fig. 8 is a similar view of the underside of the
upper clamp element when viéwed upwardly, and;

Fig. 9 is an explanatory view showing the first
step in the mounting of the connector, hooked 6n
the line before the bolt is moyed towards its fully
trghtened positioh shown best in Figs. 4 and 5:

There is disclosed an electrrc main power ling
A 1nclud1ng its bundle of main conductors B and
ehcasifie insulation C. The insulation has been
citt away to expose the line connectors B and to
show tHé connection theréto of the bent énds of
thé bundle of eohductors D of an insulated tap E.

The tap E 1s connected to the mam line A by
stltutmg the novel feature of thls disclosure, and
comprises prnnarlly three imain parts; a top
cluteh jaw i, & lower cluteh jaw 12, and a
thiféaded fastemng means 13 therebétween, form-=
ed of a bolt 14 and & long nut 15,

THe jaws i1 and i2 are hmgedly connected ‘at
one ‘side, hereinafter referred to a§ the rear side,
by inesns of g readily demountable ‘hinge connec-
tion (6 a,rranged to periiit the jaws to articulate
aboiit & horizontal axis offset réarwardly from the
ngin line A and herein referred to as the l'unge

wardly into a flat 1 upper apertured boltmg B} ge
It}“havmg a recessed upper face 19 for reoelvmg

ing from Tfrofit to reéax for loosely recelvmg the
shahk 6f the bolt the

séction as shown in Figs. 4, 5 anhd’ 9
thus Th ' Cross sectlon the channel is of sufficient
radius to receive therein the bundle of conductors
Band compared to the cross section of the bundle
of tap conductors D ig rélatively. large

The underside of the “chdnnel 21 rounds’ down-
wardly from a top medial hne 22 (sée Fig. 5) ‘and
which ¢hahnel is §lightly convexed when con51d-
éred anng ‘this medial line 22 in ofder to snub
the line as shown in F1g 6. A ‘pair of shoulder
pleces or dampening wings 23 and 24 projest be-
yond the cap at opposite “sidés ‘thefeot to form
upwardly rounded extensions of the ‘top ‘su
of the inverted channel 21, This stiucture tends
to avoid the forming 6f ‘sharp edges “at, opposite
ends of the channel and tends to dampen the

channel Torm two dependlng walls
25°and 3 rear wall 26, which act to
spreadmg of the conductors B of “the Tifie A'as
best shown in Fig. 4. ]

The rear wall 26 is formed in part’ v the ub-
standing part of a J-shaped ‘tongue “or hook 27
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of less than width than the cap [1 as shown in
Fig. 2 and forms the male element of the de-
mountable hinge connection {§8. The tongue is
provided on its upper side with a groove 28, a little
less than half round and facing both upwardly
and rearwardly and adapted to receive a hinged
bar forming part of the lower jaw (2.

The front wall £5 is interrupted to form & clear-
ance 23 best shown in Fig. 1 to permit the bolt
to rock therein from front to rear without inter-
férence from any part of the top jaw.

The lower jaw 12 is likewise a rugged casting
and is provlded centrally thereof with a saddle 30
for receiving the bundle of conductors D of the
tap. 'The saddie is provided with an upwardly
facing gioove 31 or line receiving seat disposed
in opposition to the channel 21 and of materially
less diameter than the channel as the cross sec-
tion of the bundle of conductors D of the tap is
relatively small as shown in Figs. 4 and 5, The
groove 31 is more deﬁmtely vishapé in €ross sec-
tion than is the ore roundéd U-shapéd ¢h
21. This groove 81 is slightly coficaved wheri
sidered lengthwisé as in Fig. 6 and coacts with
thie concaved channel 21 to help elinch the cons
ductors B and D along theéir liré of mterengag’e-
ment. Just in advance of the groove 31 thi
an upstanding front wall 32, thé inner side of
which is rounded to form a half barrel when
viewed in plan as shown in Fig. 8 and i§ désighéd
to partially encircle the nut {3, The wall 32
in the clearancé 29 as shown in Fig. 1 and s
thus guided between the dependmg portxons of
the front wall 25 as the fastenmg méans 16 i
tighténed into its jaw clampmg posrtlon )

A forward extension of the saddle, forms %
lower bolting nange 33 underlappmg iz Upper
bolting flange 8. The flange 83 is provided ceftix
trally thereof with a bolt hole 34 of materially
greater diameter than that of the hut 5 to B
mit & free rocking movement of the lowelr eng’
the fastehing means. ‘

The underside of the portlon of the ﬁange 3 i
the part thereof contammg ‘the ‘bolt hole ‘3

of

5 recessed to provide ‘4 pair of dependlng s1des 35

and 26 between which fits the headed ‘end of ‘ths
nut 5 and which sides thus act to resmt tuise
ing of the nut ‘relative to the lower jaw 12,

From the ¢pposite or rear s1de of he saddie uﬁ
the lower jaw extends upward]y at ‘dn a’
about 45° to form & rear extension 31 ]
tension is prov1ded w1th 2 squared op
Best shown for receiving the J- sha,ped tongiie 27
The opening Torms at its rear ehd of the® exﬁe‘m
sion a hanging or hinge bar 38 Which fits in the
groove "28.

‘It is noted ‘that the bolt 14 is sohd and'féla—
tively short so that the full strength of
is maintained and as practlcally the &l
is threaded all of the threads a‘re at &
or otner ‘engaged by the Tong' threaded
tion of the nut 15 and in that Way all of the Bo%
is utilized. )

The bolt 14 is provided at ifs (ppe

15 8 hexagonal head 48 and 1s prov

The hore of the nut'is -threaded onTy at its up, e1

5 eiid to form threads 44 and is siiooth 35 shdwn
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at 45 and with a diameter fo receive the upsst
flange 41. :

A lock washer 46 is located in bearing engage-~
ment with the face {9 and between the bolt head
40 and the upper bolting flange (8.

A socket wrench or similar tool F is provided
with a head G to fit over the bolt head 40 and is
provided with a long handle H to provide the
necessary leverage to permit the linesman to ef-
fect a powerful effect on the jaw elements which
react with a mechanical advantage sufficient to
squeeze the line and tap conductors B and D ini¢
position and szcured mechanically and eleetri-
cally as shown in Figs. 1, 4, 5 and 6.

In operation and assuming that it is desired
to take current off the main line A through the
tap E, the main line insulation C ig stripped ba«ch
to expose a portion of its conductors B. One ena
of the tap is prepared by stripping back its in-
sulation to expose its conduciors D which are
then bent at right angles to the balance of the
tap to form a terminal. The line &t connector {8
is prepared first by loosening the fastening means
until the jaws ¢{ and {2 are fully separated an

extent to permit the siripped conductors of the.

line A to pass freely therebetween. The top
cluteh jaw {4 is then hooked over the iine A with
the lower cluich jaw (2 hanging loose on the nut
as indicated in Fig. 9. The parts are so bhal-
anced at this point that the connecior is sus-
pended in position without necessity of being fas-
tened to the line while the linesman is complet-
ing the fastening operation.

In order to obtain this result the paris are so
designed and proportioned that the center of
gravity or mass of the connector is the vertical
line c—d (¥Fig. 4) and somewhere below the axis
of the bundle of conductors B so that in Fig. ¢
the connector is suspended as if it were a weight-
ed pendulum with sufficient frictional resistance
hetween the conductors B and the sides 25 and 26
to avoid any tendency of the connector rocking
on the line A. The linesman then swings the
lower ciutch jaw 12 to the right and upwardly
from the position shown in Fig. 5 rocking ths
bolt counter-clockwise about the flange {3 acting
as a fuicrum, and hooks the hings bar 38 over
the right end of the J-hook 27 and then with &
short inward movement locates the bar &3 in the
groove 28. During this moveraent the boit i4
is free to swing first counter-clockwise and then
clockwise as viewed in Fig. 9, by reason of the
clearances provided by the bolt holes 28 and 24,
As the hinge connection i§ is thus formed, the
forward end of the lower clufch jaw is free {o ad-
just itself on the bolt and nut assembly at the
front of the device.

At this time the lower jaw is supported at its
rear end from the hook 27 and at its front end
from the lowered nut {5 and inclined down-
wardly from right to left, as viewed in Figs. 4, 5
and 9, thus providing a clearance between the
underside of the conductors B and the top or
grooved side of the saddle 38. A usual practice
would be for the linesman to locate the wrench
P in position and take a few turns on the Lol
head 4% to practically close this clearance leav-
ing just sufficient room to permit the insertion
of the bent terminal end of the conductors D.
The bent terminal forming end of the bundle of
conductors D is then inserted endwise into the
clearance and lowered into the groove 3i.

The linesman then locates the head G of the
tool F in turning engagement with the head 48
of the nut if not already there and by rotating
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6
the tool in thé proper direction causes the bolt
14 to work down into the nut 15 and by reaction
lifting the left end of the lower clutch jaw 12, -
thus tightening the connector and incidentally

- causing the jaws .1l and 12 to exert a squeeze

pressure on the conductors B and D with a re-
sulting tendency of the conductors to crush into
each other as suggested in Figs. 4, 5 and 6.

In this disclosure it is assumed that the con-
nector has been selected from stock to provide
a size particularly designed to fit the line A.
However, taps of different sizes may be connected
to.that particular size of main line by the illus-
trated size of connector. In the illustrated
showing and particularly referring to Fig. 5, it
may be assumed that the bundle of conductors
are of usual size and thus will bring the nut 15
to above midlength of the threaded shank of the
bolt 14. For another illustration let it be as-
sumed that the tap E is a single strand con-
ductor and thus of relatively small diameter.
The fastening means are tightened as before de-
seribed with the lower clutch jaw {2 rocking a
little further about the hinge axis a—b than as
before with perhaps a slight bodily shifting of the
jaw 12 to the left and thus a shifting inwardly
of this axis and with the upper conical end of
the barrel 42 moving towards and perhaps in-
truding into the bolt hole 28 with an incidental
swinging of the bolt {4 clockwise about its head
A43. On the other hand the conductors D might
have a diameter almost egual to that of the con-
ductors A and still &t the illustrated connection.
In general the connector is designed to accom-
modate all the sizes of taps usually employed with
the instant size of main line A.

Due to the fact that the opposing line engaging
faces forming the channel 2| and groove 3{ are
respectively convex and concave and with the
concave face of less length than the convex face
as shown in Fig. 6, both sets of conductors are
bent in the same downward direction and thus
out of their respective straight lines. This has
the effect of snubbing both sets of conductors
relative to each other and in this way adds to the
tendency of the device to defeat any possibility
of either main line or tap slipping relative to
the connector and. thus relative to each other.

Referring to Fig. 4 for an explanation of the
clamping action let it be assumed that the upper
jaw is fixed in space and that the fastening
means 13 is asting to rock the free forward end
of the lower jaw 12 upwardly, that is clockwise,
about the fulerum at the hinge line a—b.

The bolt and nut assembly forming the fas-
tening means {3 defines a vertical line of thrust
along the axis e—f and the resistance of the
conductors to being deformed from a vertical line
of resistance along the axis c—d. In one physi-
cal embodiment of the invention the axis e—f
is spaced seven unit distances from the vertical
containing the axis «—b and the axis c—d is
similarly spaced four unit distances from the
axis ¢—b. Thus the conductors are nearer the
fulerum of the leverage system than the fas-
tening means {3, thus forming a lever of the
second class providing a mechanical advantage
of 134:1 or almost doubling the squeeze action
which the linesman can exert on the conductors
assuming the same pitch of threads on the bolt 14.

It is also noted that the forces acting on the
connector are substantially balanced about the
almost centered plane c—d passing through the
centers of the bundles of conductors B and D

756 and this acts to avoid tendencies prevalent with




2,569,187

other styles:.of connectors which tend to. twist.the:
main line conductors during the final bolt tight-
ening movement.

‘In designing the connector illustrated an ef-
fort has been made to form it as compact as. pos=

sible, thus utilizing the smallest possible amount.

of material distributed and proportioned to; give
strength, particularly where most needed; and
it is a feature of this disclosure to avoid as far as
possible any distortion of either the jaws or the.
fasfening means when subjected to the pressure
strains for which the connector is designed, and

sharp edges have been aveided so as to avoid: in-

terference with the final tape-over operation.

I claim:

1. A compact: clamp for squeezing together
under screw load two parallel conductors of dif-
ferent. sizes, comprising a. pair of rugged arch-
shaped castings forming opposing and super-
posed clutch jaws, each jaw reduced in cross sec-
tion of material to formi at one end an outstand-
ing bolting flange and at its other end. provided.
with. an angled extension, both of the bolting
flanges. having their outer faces recessed to pro~
vide outstanding paraiiel reinforcing side walls
forming beaving faces therebetween and forming
nut stops, said extensions provided at their free
ends with means for hingedly connecting the
jaws, said bolting fianges provided adjacent their
free forward ends with aligned bolt holes, a bolt
passing loosely through the bolt holes and having
a head for imposing a load on the bearing face of
the upper- flange, and a long nut threaded on the
bolt, having a head contained between the asso-
ciagted. stop walls for imposing a load on the
bearing face of the lower flange, extending

through- its boit hole towards the upper flange,

the upper flange provided on ifs under side and
in close relation to its bolt hole with an inverted
U-shaped depression whose crotch forms a
downwardly facing channel of relatively large
radius -and whose sides are widely diverging from

each other, the lower flange provided on its upper:

side and-in close relation to its bolt hole with &
deep recess whose crotch forms an upwardly fac-
ing groove of relatively small radius and whose

sides are widely diverging, said recesses providing,

a space between the channel angd groove-for re-
ceiving the conductors; the lower flange provided
between its groove and bolt hole with an unstand-
ing reinforcing front wall of half-barrel form
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open: at. its outer- side and in. which barrel the:
nut loosely fits and projects above the same, the
upper flange provided with a mutilated front wall
forming a. pair of depending arms spaced apart:
on opposite sides of its bolt hole and the space
outwardly between. the depending arms and. out-
wardly: of the upstanding half-barrel front wall,
coacting to provide a.clearance for the nut as it
may be moved: into.the same by. the rocking of:
the bolt, said half-bariel front wall fitted. he- -
tween the depending arms of the mutilated front
wall, said half-barrel front wall, nut and depend-
ing arms outlining the forward side of the re-
cesses forming said conductor-receiving space,
and the two angled extensions outlining the rear
side of the recesses -forming said conductor-
receiving space.

2. The device defined in claim 1 wherein the
upper jaw is provided with integral dampering
wings- projecting- beyond its side faces forming
extensions of the part of the upper jaw defining
the crotch of the channel.

JEROME B. CLAFP.
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