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(54) CONDUCTOR SPACERS FOR MULTI-CONDUCTOR ELECTRICAL OVER-
" HEAD TRANSMISSION LINES o

(71) - ‘We, METALASTIK LIMITED, a
British Company, of Evington Valley Road,
Leicester, do hereby declare the invention,
for which we pray that a patent may be

granted to us, and the method by which it is

to be perfomed, to be particularly described
in and by the following statement: —
. 'The invention concerns improvements re-
lating to .conductor spacers for electrical
overhead transmigsion lines having a plura-
lity of spaced apart conductors. o
The - primary function of a conductor
spacer is to maintain the spaced apart con-
ductors of a set or bundle of conductors at
a desired minimum spacing relative to each
other despite wind movements and, possibly,
unequial stretching, whilst at the same time
accommodating limited relative longitudinal
movements of the conductors due to these
causes. R . T _
The spacers constitute nodal points where
clamped to each conductor. Difficulties arise
due ‘to low frequency vibrations of the in-
dividual conductors between - these nodal
points and between the suspension nodes of

~ the conductors on. the towers or pylons, in-

duced by air movement, causing wear and
strain on the conductor spacers and particu-
larly on the clamps of the spacer and fatigue
failure of the conductor strands at the sus-
pension nodes. It has been noted that such
low frequency vibrations occur mainly in a
direction horizontally transverse of the con-
ductors, although wind induced vertical
vibrations do also occur. ,
- -An object of the invention is to provide
a conductor  spacer ‘which. acts to absorb,
damp out and. break up such horizontally
transverse low frequency vibrations of the
individual -conductors by the use of energy
-absorbing spring elements of rubber or the
like imaterial . (hereinafter. referred to
generally 'as. “‘rubber”) incorporated .in the
spacer,. and ‘which spacer at the same time
. the ' primary
“‘spacer” function. LT

- According to the: invention, there .i,s::pro-
[Price 5s. 0d. (25p)]

the joint means, the mass

vided a conductor spacer for electrical over-
head- transmission lines having a' plurality
of spaced apart conductors, comprising a
rigid spacer frame, a plurality of clamp

means, one clamp means to grip each of the
. Spaced apart conductors, and respective
 flexible rubber joint means by which each

clamp means is connected to the spacer
frame so as to permit limited longjtudinal
amovements of the-conductors relative to
one another and allow each clamp. means a
predetermined range of movement - relative
to the spacer frame and. the -other clamp
means in a direction transverse of the con-
ductors in use of the ‘spacer, each clamp
means comprising jaw means to grip the re-
spective conductor and an arm extending be-
tween said jaw means and the respective
rubber joint means, the arrangement being
such that the effective-moment arm of the
Jaw means and conductor gripped thereby
about the rubber joint means in rest condi-
tion is inclined at an acute angle to a
direction vertically transverse of the conduc.
tor and the flexible rubber joint means allow
the relative longitudinal movement - of the
conductors mainly by deformation of the
rubber of the joint means conically in com-
pression and the relative transverse move-
ment of the clamp means mainly by tor-
sional shear deformation of the rubber of
of said spacer

frame, the flexibility of said rubber joint

‘means and the angles: which :said effective

moment arms make to the direction ver-

,tically. transverse of the conductors.in rest
condition being chosen such that, in use of
the spacer, the spacer acts to absorb, -damp
out-and break up transverse low frequency
~.vibrations of the conductors within a pre-

determined range. . .
Suitably esch clamp means is connected

‘to the spacer frame by a respective .single

flexible rubber joint means.

- Each rubber joint means- preferably com-
-prises rubber bushing disposed with an axis

‘fhe spacer-frame to limt the.extent of
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Referrmg to Figs. 1 and 2, a quadruple
conductor spacer is shown as used for a set
or bundle of four conductors C to be spaced
apart 50 as to be disposed in transverse sec-
tion at the corners of an imaginary quad-
rangle having horizontal and vertical sides.

“The spacer comprises four clamp means 10
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quadrangularly disposed one to grip each
conductor and -connected to-a rigid spacer
frame 11 each by a flexible rubber joint
means 12 having an axis 13 extending in a
direction longitudinally of the conductors.

- Each'clamp means 10 comprises jaws 14,
15 connected by a hinge pin 16 and drawn
together by a swing bolt and nut means 17
to grip the respective conductor. A lever
arm 20 integral with the inner jaw 14 ex-
tends between the jaw means at the outer
end of the arm and -the respective rubber
‘joint at the inper end of the arm.

The spacer frame is of generally H-form
and comprises a pair of separate parts 11
each having an integrally weighted cross-
piece 21 and generally vertically extending
side pieces 22 -presenting respective upper
and lower members 23.

Each arm 20 is mounted between the re-
spective members 23 of the frame, by means
of the respective rubber joint. Each rubber
joint comprises a cylindrical rubber bush 30
disposed on the axis 13 and having inner
‘and outer metal sleeves 31 and 32 bonded
or otherwise united with the respective inner
and outer surfaces thereof. The inner metal
sleeve projects beyond the end of the rubber

‘bush at each end and is clamped endwise

between the frame members 23 by bolt and
nut - securing means comprising a bolt 35
lying along the joint axis and passing
through the inner sleeve and through align-
Jing holes in the frame members. The outer
metal sleeve 32 is force fitted in-a corres-
ponding bore in the arm:20 so that the bush
is fixedly housed in the bore and transverse
-angular or rotational movement of the arm
‘20 with respect .to the spacer frame is

A spacer accordlng tgo ®hpa

wei ght renovabl y,. Fdﬁi 20e ﬁ'ﬁ‘hé‘ﬁ‘{’ fiy the directior ;i of \%@F‘%‘?‘:&ﬁ%%‘?h
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In the present example the angle A is less

than 45° and approaches nearer to 0°, being
suitably a small angle of about 20° as shown.
Thus, each clamp means with. its conductor
is allowed movement. relative to the spacer
frame and the other clamp means in a direc-
tion transverse of the conductors, mainly in
the horizontal tramsverse direction, mainly
by the torsional shear of the rubber within
the predetermined range of movement im-
posed by the stop means 11a, 20a. -
_. Relative vertical movement of the clamp
means and conductors are permitted to a
much lesser extent than the relative horizon-
tal movements and with much less freedom
because of the small: angle the arms 20 make
with the vertical.

In the longitudinal direction of the con-
ductors, the conductors are permitted to
make relative longitudinal movements
mainly by deformation of the rubber bushes
conically in compression.

The transverse movement of the clamp
means and conductors allowed by the rubber
joints with respect to the spacer frame take
place in response to low frequency vibra-
tions of the individual conductors, particu-
larly in a horizontal transverse direction of
the conductors and such vibrations are, in
consequence, damped and broken up. Low
frequency vibrations of the conductors in a
vertical  transverse - direction are - also
‘damped and broken up. : : :

'As the range of relative angular move-
ments of the clamp means and the frame
are posrtrvely limited by the stop means 11aq,
20a, a minimum spacing is maintained be-
tween the conductors- by the spacer which
thus- performs its primary function.

If three of the conductors are regarded
as fixed, relative transversé movement of
the fourth- conductor is accommodated 125
solely by. the rubber joint assoclated with
the fourth conductor. However, in practice,
‘transverse movements of one conductor tend -
to be transmitted to the others through the
spacer frame. Accordmgly, transverse hori- 130
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The spacer shown in Figs. 3 to 5 is again

. a quadruple conductor spacer for four con-

ductors C to be spaced a:fa.rt in a disposition
sumlar to that already described, and com-
prises four clamp means 40A, 40B, 40C, and
40D connected to a rigid spacer frame 41
each by a respective flexible rubber joint
means 42, basically as described above.
Each clamp means comprises jaws 44, 45
of spade form. The inner jaw 44 is integral
thh a lever arm 46. The outer jaw has a
pair of retaining ears 47 turned in at each
side of the inner jaw and arm unit. The
jaws are drawn together by a bolt means 48
to grip the respective conductor. The bolt
may be then spot peened to retain it. The
arm 46 extends between the jaw means at
the outer end of the arm and the respective
rubber joint at the inner end of the arm.
The upper clamp means 40A and 40B are
of somewhat different configuration to the
lower clamp means 40C and 40D so that the

. inner jaw unitary with the lever arm overlies
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the respective conductor and outer jaw in a
near horizontal attitude which may assist
installation.

The spacer frame 41 is of open rectangu-
lar or square form and comprises a pair of
separate parts 41' each having a pair of
horizontal sides 49 and a pair of vertical
sides 50. The four corners of the frame parts
present opposed Jomt locatmg format:ons

Each arm 46 is mounted between the re-
spective formations 51 of the frame, by
means of the respective rubber joint. Each
rubber joint comprises a cylindrical rubber
bush 52, an inner metal sleeve 53, and bolt
and nut means 54, substantially as above
except that the rubber bush at its outer sur-
face js bonded or otherwise united or force
fitted directly in the corresponding bore 55
in the lever- -arm, again so that the bush is
fixedly - housed in the bore and transverse
angular or rotational movement of the arm
with respect to the frame is allowed by tor-

a direction transverse of the conductors, to
an equal or substantially equal extent in
both the horizontal and vertical transverse
directions, by the torsional shear of the
rubber, so as to have the same distortion
damping characteristics in the horizontal
and vertical directions. Otherwise, the spacer
functions as described with reference to the
example of Figs. 1 and 2.

A triple conductor spacer according to
this invention may be constructed generally
as described with reference to Figs. 3, 4 and
5 but employing a triangular, rigid spacer
frame of two part construction like the
frame 41 and three clamp means such as
described with reference to Fig. 3 for the
conductors connected to the spacer frame
each by a respective flexible rubber joint
means such as 42.

In the rest condition, the eﬁectwe moment
arm of each clamp jaw means and conduc-
tor gripped thereby about the respective
joint axis would make an acute angle with
the vertical for example so that each clamp
means with its conductor is allowed move-
ment relative to the spacer frame and the
other clamp means, in a direction trans-
verse of the conductors, to &h equal, sub-
stantially equal, or different extents in both
the horizontal and vertical transverse direc-
tions so as to function as described with re-
ference to the example of Figs. 1 and 2 or
the example of Figs. 3, 4 and 5.

A twin conductor spacer accordmg to this
invention may be constructed as in the upper
part of Fig. 3 so as to comprise a pair of
clamp means such as 40A, 40B, connected
to a rigid, straight, bar-like spacer frame
of composite construction, each by a re-
zgectlve flexible rubber jomt means such as

‘The frame in this case may comprise a
pan' of separate. parts presenting at each end
opposed. joint locating - formations such as
51, and the lever arms such as 46 of the
c_-:lamp means are mounted between the re-
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novenents of the conductors relative to one spacer frane. 45

anot her and all ow each cl anp neans a pre-

8. A spacer according to any

preceding 110 determ ned range of novenent relative to claimwherein said

angle is less than 45.

t he spacer franme and the ot her

cl anp neans 9. A spacer according to any preceding in a direction
transverse of the conductors claiml to 7 wherein said angle is approxi-

in use of thge spacer, each clanp neans g%

50 prising Jaw neans.to grip..the.respe

mately 45[err].

Trt?g con- . 10. A spacer. accor‘fﬂ'i'ng
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‘Thus, the spacer may function as des-
20 cnbed with reference to the example of Flgs
1and20rF1gs 3,4-and 5.
One or both of ‘the frame parts may have
a- weight removably or permanenily at-
. tached thereto to increase the inertia damp-
25 ing effect-and the weight or weights may be
carried inside a housmg formed by the
frame parts.
Where ‘movement of any clamp means
. and conductor has been described as being
30 horizontally or vertically transverse of the
conductors, the covers movement having a
transverse horizontal or vertlcal component
of movement.
WHAT WE CLAIM IS:—
35 " 1. A conductor spacer for electncal
overhead transmission - lines having a plura-
lity of spaced apart conductors, comprising a
rigid spacer frame, a plurality -of clamp
means, one clamp means to grip each of the
40 spaced apart conductors, and respective
flexible rubber joint means by which each
clamp means is connected -to the spacer
frame so as to- permit limited longitudinal
movements of the conductors relative to one
45 another and allow each clamp means a pre-
determined range of movement. relative to
the spacer frame and the other clamp means
in a direction transverse of the conductors
in use of the spacer,- each clamp means com-
50 prising jaw means to grip the respective con-
ductor and an am extending between said
jaw means and the respective rubber joint
means, the arrangement Jbeing such that the
effective moment arm of the jaw means and
55 conductor gripped thereby about the rubber
* joint.means in rest condition is inclined at an
‘acute angle to the direction vertically trans-
verse of the conductor and- the flexible
rubber joint means allow the relative longi-
60 tudinal movement of the conductors mainly
- by-deformation of  the rubber of the"joint
means conically in' compression and the re-
Iative -fransverse “movement of -the clainp
méans mamly by tofsional shear :deforma-
65 tion of the rubber of the joint mieans; the

acts™ to’ -absorb,5 ampr opid and bt rqppped

ST

hétbrihie 18 bikind 11GR&RAGST
am @hoh tlamj Ineamdi i eohrected we kel cal | y
pr rgqlq]by a respectlve single flexible

saal}nhpropget ween
vmetem cH aib &l Jaﬁec Qi comprB&C 801 NY
rubber bugiing dispdied svith aamiymtend-of t he
ing in’ a direction - longttudmalll of the con- :
ductors’ in ‘use of thé spacer.

4. A spacer according to claim 3 where-
in the rubber bushing comprises a substan- 85
tlally cylindrical rubber -bush.

5. A spacer according to any preceding
clarm wherein each rubber joint means com-
prises-a- substantxally cylindrical rubber bush
disposed with an axis extending in a’ direc- 90
tion longitudinally of- the -conductots; an
inner - metal sleeve: .bonded or: otherwise
united with an inner surface of said bush,
and securing means clampmg said sleesve
endwise * between a pair - of “appropriate 95
spaced parts of the ‘spacer frame, an outer
surface of said bush’ mg umted w1th the
respectwe clamp means.

6. A spacer according to_any preoedmg _
claim wherein stop means is provided to 100
limit the degree of transverse movement of
each- clamp means relatlve to the spaoer
frame :

7. A spacer’ accordmg to claim 6 where-
in the arm"of each clamp means and the 105
spacer frame' present complementary stop
formations to limit the degree of transverse
movement - of the clamp relative to the
spacer frame. -

8. A spacer accordmg to any preceding 110
clalm wherein said’ angle 15 less than 45°.

9. A spacer according to‘any precedmg
clanm 1 to 7 wherein- sa1d angle is approx1-
mately 45°.

10. A spacer according to any precedmg 115
clalm wherein the arm of each clamp means
presents a bore in which a substanually
cylindrical rubber “bush of the respectlve
Tubber joint' mearns is fixédly housed.

-11. A spacer according to any precedmg 120
‘claim wherein the spacer frame comprises ‘a
pair of separaté parts with the rubber joint
means clamped endwise’ therebétween: by
securing mieans lying along the axes of the
rullaber joint means. dmg 125
. 12" A spacer accof toanyprecedmg '
claim ‘wherein there: arg foiir clamp nieans
quadrangulafly dls%)osed and respectlvely
conneécted by way of four rubber Jomt means
to the- spacer frame, -~ 130

s
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conductor spacer described above.

In the rest condition of the twin spacer
just described the effective moment arm of
each clamp jaw means and conductor
gripped thereby about the respective joint
axis makes an acute angle with the vertical.
This angle may be equal to or approximately
45° or less than 45°. From this intermediate
rest position the stop means allow a range
of movement of approximately 20° in either
direction.

Thus, the spacer may function as des-
cribed with reference to the example of Figs.
1 and 2 or Figs. 3,4 and 5.

One or both of the frame parts may have
a weight removably or permanently at-
tached thereto to increase the inertia damp- -
ing effect and the weight or weights may be -
carried inside a housing formed by the
frame parts. ’

Where movement of any clamp means
and conductor has been described as being
horizontally or vertically transverse of the
conductors, the covers movement having a
transverse horizontal or vertical component
of movement. :

WHAT WE CLAIM IS: —

1. A conductor spacer for electrical
overhead transmission lines having a plura-
lity of spaced apart conductors, comprising a
rigid spacer frame, a plurality of clamp
means, one clamp means to grip each of the
spaced apart conductors, and respective
flexible rubber joint means by. which each
clamp means is connected to the spacer
frame so as to permit limited longitudinal
movements of the conductors relative to one
another and allow each clamp means a pre-
determined range of movement relative to
the spacer frame and the other clamp means
in a direction transverse of the conductors
in use of the spacer, each clamp means com-
prising jaw means to grip the respective con-
ductor and an am extending between said
jaw means and the respective rubber joint
means, the arrangement being such that the
effective moment arm of the jaw means and
conductor gripped thereby about the rubber
joint means in rest condition is inclined at an
acute angle to the direction vertically trans-
verse of the conductor and the flexible
rubber joint means allow the relative longi-
tudinal movement of the conductors mainly
by deformation of the rubber of the joint
means conically in compression and the re-
lative transverse movement of the clamp
means mainly by torsional shear deforma-
tion of the rubber of the joint means, the

L

30 . 5 :
mass of said spacer frame, the ﬂexibili‘?'%f

aid rub%pr io t means and _the
hich QR WicHle MPRER arrhOhale)
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acts to absorb, damp out and break up
transverse low frequency vibrations of the
conductors within a predetermined range.

2. A spacer according to claim 1 where-
in each clamp means is connected to the
spacer frame by a respective single flexible .
rubber joint means.

3. A spacer according to claim 1 or 2
wherein each rubber joint means comprises
rubber bushing disposed with an axis extend-
ing in a direction longitudinally of the con-
ductors in use of the spacer. : .

4, A spacer according to claim 3 where-
in the rubber bushing comprises a substan-
tially cylindrical rubber bush. -

5. A spacer according to any preceding
claim wherein each rubber joint means com-
prises a substantially cylindrical rubber bush
disposed with an axis extending in a direc-
tion longitudinally of the conductors, an
inner metal sleeve bonded or otherwise
united with an inner surface of said bush,
and securing means clamping said sleeve )
endwise between a pair of appropriate 95
spaced parts of the spacer frame, an outer
surface of said bush being united with the
respective clamp means. '

6. A spacer according to any preceding
claim wherein stop means is provided to
limit the degree of transverse movement of
each clamp means relative to the spacer
frame. '

7. A spacer according to claim 6 where-
in the arm of each clamp means and the
spacer frame present complementary stop
formations to limit the degree of transverse
movement of the clamp relative to the
spacer frame. .

8. A spacer according to any preceding 110
claim wherein said angle is less than 45°.

9. A spacer according to any preceding
claim 1 to 7 wherein said angle is approxi-
mately '45°. :

10.” A spacer according to any preceding 115
claim wherein the arm of each clamp means
presents a bore in which a substantially
Cylindrical rubber bush of the respective
rubber joint means is fixedly housed.

11. A spacer according to any preceding 120
claim wherein the spacer frame comprises a
pair of separate parts with the rubber joint
means clamped endwise therebetween by
securing means lying along the axes of the
tubber joint means. -

12. A spacer according to any preceding
claim wherein there are four clamp means
quadrangularly disposed and respectively
connected by way of four rubber joint means
to the spacer frame.
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joint means to the spacer frane. described with reference to

and/or as illus- 5 14. A spacer according to any of clains trated
i n the acconpanyi | ;
means respectively connected by three rubber joint For
the Applicants: - means to the spacer frane.
GRAHAM WATT & CO., 15 A spacer according to any preceding
Chartered Pat ent Agents 1ﬁl%yvnere| n the mass of the spager frame
3/ 4 Soul_h_Squar_ﬂ._____i_s_Lm.d.Lsuch_as_t g of
G ays . Inn 13. Aspaceraacmdxhgmdnabfﬂamuenm Arconﬂurgc& rbqwlaaamyal
LondQ.a, |11 wherem there gw,@g?é ngqsmg a§ 15
0
Print ed f =N l@ﬂﬁ%ﬁ&‘e ke ché‘é'ﬁ ‘[BE ﬁ%l ngdon) ,
Ltd.-1951. 14 Aspaceracoordmgto any B ﬂalnhﬁ
Sout hanpt éro ijhe@hmg}stt;eatedhd@damy\ﬁﬁahilAY  For the Aoplicant
cS 0 (¢ o1 O cants:
from whi cf %[@Yegsc pEgieh & by gistecrPhRet] Rl e vggTT o,
15. A spacer accordmg to any preceding Chartered Patent Agents,
10 claim wherein the mass of the spacer frame 3/4 South Square,
is made such as to obtain inertia damping of Grays Inn,
- a particular frequency or range of frequency London, W.C.1.

of transverse vibration of the conductors.
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