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Cairns. 

My invention relates to insulators comprising 
WOOd or other insulating material and provided 
With fittings for Securing the device in service. 
One of the objects of my invention is to pro 

wide an insulator in which the stresses tending to 
Shear the insulating inenbei are transferred 
from a Small section of the insulating member to 
a larger area thus reducing the shear stress per 
-unit area of the Wood. 

Other objects of my invention will be disclosed 
in the description to follow. 
My invention resides in the new and novel con 

struction, combination and relation of the parts 
shown in the accompanying drawing and de 
Scribed in the following Specification and as par 
ticularly pointed out in the claims. 

In the drawing:- 
Fig. 1 is a face View of my invention. 
Fig. 2 is an edge view of Fig. 1. 
Fig. 3 is a partial Section on the line 3-3 of 

Fig. 1. 
Fig. 4 is a face view of the inside plate which I 

employ. 
Fig. 5 is an end view of Fig. 4. 
Fig. 6 is a section of Fig. 4 on the line 6-6. 
Fig. 7 is an edge WieW of the Wedging menber 

I employ. 
Fig. 8 is a plan view of Fig. 7. 
Fig. 9 shows two force diagrams as later eX 

plained. 
Fig. 10 is a partial section on the line 3-3 of 

Fig. 1 showing a modified construction. 
Fig. 11 is an end view of a modified form of 

inner plate ShoWn in Fig. 5. 
In the construction of high Voltage lines, it is 

Often desirable and Very advantageous to employ 
insulators in which Wood is the insulating medi 
un-as it ends itself to the economical and praC 
tical construction of insulators suitable for ex 
tremely high Voltages. 

In the past the constructions of Such insulators 
have been such as did not permit putting to full 
use the ultimate Safe Strength of the insulating 
material as such past, constructions limited the 
portion of the wood member to which the Working 
stress was applied thus Subjecting such limited 
portion to a high unit streSS and endangeling the 
device to a breakdown mechanically at a low Value 
as compared with the total Value of tha Wood 
portion and greatly reducing reliability and de 
pendability. 
In my improved construction I transfer the 

working load applied to the device from one of 
Shear over a limited section of the Wood to a 
shear over practically the entire cross-section of 
the Wood, thus reducing the shear stress per unit, 
area of the Wood, which genitS the application 
of a greater mechanical stress to the insulator or 
of increasing the celiability at a lower StireSS. 

In the preferred construction of my invention 

1935, Serial No. 13,525 
(CI, 173366) 

enploy a pair of parallel and Spaced Inel (Jes 
of insulating material, preferably Wood, On ac 

count of its cheapness and ease of forming to the 
shape and size desired and its proven adaptability 
for the purpose required. To the ends of the 
members are Secured a series of fittingS through 
the medium of which attachinents may be made 
to the device and whereby increase in StreSS upon 
the device Will automatically increase the COm 

5 

pressive stress upon the wood members thus re- lo 
lieving the shear on the Wood back of the botS 
(between end of members and bolts) and trans 
ferring Such shear to the full Section. Of the WOOd 
ahead of the botS. 

. The end fittings comprise Outer plates 2, inner là 
plates 3, Wedge attachment members 4 and the 
holding bolts and nuts 5. 
The faces of the cooperating members 3 and 4 

have Wedge bearing Surfaces 6 and 7 respectively. 
I prefer to have the cooperating members 3 and 20 
4 provided with a plurality of Wedge Surfaces in 
place of a singie Wedge Surface, as it is possible 
to Wary the angle Of the Wedging Surfaces and 
thus vary the wedging force Without Varying the 
spacing between the members , as Will be noted 
in Fig. 7. The Wedge as shown is provided with 
two wedging Surfaces on each face and if this 
member Were furnished. With Single Wedge bearing 
Surfaces on each face Such Surfaces WOuld cor 
respond to the dotted lines d. Such Wedge Would 
have the same Spacing as the Wedge as ShoW in 
full lines with double Wedge Surfaces but the 
Wedging action Would be much greater than in the 
double Surface Wedge. 

If the Wedge shown in Fig. 7 were constructed 
With Single Wedging Surfaces corresponding to 
the dotted lines b it would give the Same Wedging 
effect as the double Wedge Surface, but the Spacing 

"...of the members Would be increased. It is desir 
able to keep all parts as close to the longitudinal 
or neutral axis of the device aS poSSible. 
The inner plate 3 is shown with wedge bearing 

surfaces midway of the sides and corresponding 
to those on the Wedge, and the sides 8 are tapered 
in order that the compressive forces applied to 
the Wood members by the Wedging action of 
the members 3 and 4 will be distributed more 
unifornly throughout the portion of the men 
bers Subjected to such force. If the Wedge 
members 4 were made the full width of the plate 
3 then the plate 3 could be made of substantially 
uniform construction throughout, but in my pre 
ferred construction I find it possible to Subject 
a rather limited portion of the inner plate to the 
Wedging force and, therefore, to distribute the 
stress uniformly over the plate I find it advisable 
to taper the side portions 8. 
The side walls 9 of the inner plate act as lat 

eral guides for the Wedge member 4 thus keeping 
it aligned with the longitudinal axis of the device. 
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In Fig. 11. I have shown a modification of the 

inner plate which is Substantially uniform in 
thickness but provided with the upstanding side 
members G for guiding the wedge member 4. 
This form is adapted where the StreSS upon the 
device is of limited character. - - 

The outer plates 2 are shown as of uniform 
cross-section throughout but may be arched or 
ribbed if so desired to distribute the stress. 
The outer plates 2 and the inner plates 3 are 

each provided with holes and 2 respectively 
to receive the bolts 5. The members are also 
provided with openings 3 to receive the bolts 5. 
The wedge member 4 is provided with an open 

ing 4 by means of which attachment may be 
made theretO. 
The selection of the angle for the Wedging 

surfaces can be considerably varied and the re 
Sults materially changed. The angle of the Sur 
faces 6 and will depend upon three factors, 
namely, (1) the relationship of the longitudinal 
force placed upon the device to the perpendicular 
force to which it is desired to Subject the men 
bers f; (2) the separation of the members ; 
and (3) the amount of yield of the members 
and stretch of the bolts which must be con 

pensated for by longitudinal movement of the 
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Wedges. 
In order to reduce the shear in the portions C 

and d back of the bolts 5 and transfer such shear 
to the Wood members ahead of the bolts 5, as at e, 
it is necessary to place Sufficient compression 
upon the members between the plates 2 and 3 
to distribute the longitudinal stress as much as 
possible uniformly over the entire end portion 
of the members and it is evident that this com 
pressive force can be varied by changing the an 
gle of the wedging surfaces as shown in Fig. 9 
by the diagram of forces. - 

If the wedge angle is m as in Fig. 9A, the lon 
gitudinal force np will exert upon the Wood mem 
ber a compressive force Op while if the Wedge 
angle is r as in Fig. 9B, then the longitudinal 
force St, which is shown as equal to the longi 
tudinal force 72p, Will produce a compressive 
force upon the members equal to ot, which is 
somewhat less than half of the force op. The 
Wedging angles should be Such that the com 
pressive or transverse force upon the members 
f shall be large as compared with the longitudi 
nal force. 
The openings , 2 and 3 are made to re 

ceive the bolt 5 with practically no clearance, 
therefore, the plates 2 and 3 and bolts 5 are fixed 
relative to the members and any relative move 
ment which takes place between the parts is that 
between the members 3 and 4 due to the afore 
said yielding of the parts and 5. 
The use of two parallel insulating members in 

place of a single member has particular advan 
tage where the device is used on high tension lines 
Subject to lightning disturbances and electrical 
discharges which would form over or through 
the members and would tend to shatter the 
Same and thus destroy its mechanical value. 
Where a plurality of members are used, the 
chance of total destruction of the device is great 
ly reduced which is not true if the device is con 
Structed of a single strain member. 

It is quite evident that if the direction of slope 
of the Wedging surfaces 6 and be reversed then 
a compressive force can be applied to the mem 
bers 4 in a longitudinal direction and the device 
employed as a Supporting element in compres 

2,055,650 
sion in place of a supporting element in tension 
as shown in FigS. 1 and 2. 
In Fig. 10 I have shown the inner plate 2 as a 

plain plate 5 and the wedge 6 made of Such 
width as to extend the full width of the Space be 
tween the bolts , thus the bolts A Will act as 
guides to maintain the wedging member 6 in 
aligned relation with the longitudinal axis of 
the device and the compressive stress Set up Will 
be directly distributed over a larger area of the 
members f. 
Wood has a tendency to shrink regardless ap 

parently of the degree to which it has been dried 
and With a constant force applied to the mem 
-bers 4, the compression upon the members 2 
will be constant regardless of the shrinkage 
therein within reasonable limitS. 

Modifications will Suggest themselves to those 
skilled in the art, hence I wish to be limited only 
by my claims. 
I claim:- 
1. A strain device comprising in combination 

a stress member comprising a pair of Spaced 
elongated and parallel members of insulating 
material having parallel outer and inner faces, 
a metallic plate positioned on opposite outer faces 
at each end of the stress member, a metallic plate 
positioned on the opposite inner faces at each 
end of the stress member, each of the last Said 
plates having one or more tapered Surfaces, a 
wedge member positioned between the last said 
plates at each end and having one or more Wedge 
surfaces on opposite faces of the wedge member 
corresponding and coacting with the Wedge Sur 
faces on the inner plates tending to Spread the 
plates when a longitudinal stress is applied to 
the Wedge members tending to Separate the 
plates in a transverse direction, fastening means 
holding the said spaced members from Separating 
when the wedge members are strained in a lon 
gitudinal direction and So interlocked With the 
plates and stress members as to prevent relative 
movement between these parts and means. On the 
wedge members to make an attachment thereto 
and means on the inner plates to guide the Wedge 
member and prevent transverse displacement 
thereof. - 

2. A stress device comprising in combination 
an elongated stress member of spaced and par 
allel members of insulating material, metallic 
plates at each end of the stress member on its 
Outer opposite faces and fastening means extend 
ing through the plates and stress member to 
hold the parallel members against separation be 
yond a predetermined spacing and hold the 
plates and parallel members against relative 
movement, a one-piece slidable Wedge member 
positioned between the parallel members at each 
end and having a wedging bearing surface and 

'60 means for attachment thereto, plates interposed 
between each wedge member and each parallel 
member and having wedging bearing surfaces to 
be engaged by the corresponding surfaces on the 
wedge member, the coacting wedging surfaces 
being clamped tightly together by the fastening 
means and resisting movement of the wedge 
members relative to each other. When a force is 
applied to each tending to change their longi 
tudinal relation. - 

3. A stress device comprising in combination a 
StreSS member having a pair of spaced elongated 
members of insulating material and means ex 
tending transversely through the spaced mem 
bers to maintain them against separation beyond 
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2,055,650 
a predetermined amount, wedging members posi 
tioned between the spaced members and having 
wedging bearing surfaces and attaching means, 
guide and stress distributing plates interposed 
between the Wedging members and the Spaced 
members and having wedging bearing Surfaces 
cooperating with those on the wedging members 
and tending to further separate the spaced mem 
bers when stress is applied to the Wedging mem 
bel's in opposite directions. 

4. A stress device comprising in combination a 
stress member having a pair of Spaced members 
of insulating material, holding means interlocked 
with the Spaced members to maintain them 
against separation beyond a predetermined 
spacing, metallic means positioned against the 
inner faces of the spaced members and held in 
fixed position relative to the spaced members by 
the holding means and spreading means posi 
tioned between the said metallic means to main 
tain the predetermined separation of the spaced 
neinbers and cooperating With the metallic 
iileans to resist slipping of the Spreading means 
and exert a further spreading force upon the 
spaced members when longitudinal strain is 
placed upon the spreading means. 

5. A stress device cornprising in combination a 
stress innember having a pair of Spaced members 
of insulating material, holding means interlocked 
With the Spaced members to maintain then 
against separation beyond a predetermined spac 
ing, retallic means positioned against the inner 
faces of the spaced members and held in fixed 
position relative to the Spaced members by the 
icoiding means and spreading means positioned 
between the said metallic means to imaintain the 
predetermined separation of the spaced mem 
bers and Cooperating with the metallic means to 
resist slipping of the spreading means and exert 
a further spreading force upon the spaced mem 
bers when longitudinal strain is placed upon the 
Spreading means and means on the confronting 
faces of the metallic means cooperating with the 
Spreading means to maintain the spreading 
ine253 in alignment with the longitudinal axis 
Of the StreSS member. 

6. An insulator comprising in combination, a 
pair Of Spaced elongated insulating members, 
plates positioned against the inner faces of the 
Said meinbers adjacent their ends and having 
Wedging bearing surfaces on their inner faces, 
One-piece StreSS members of less width than the 
said plates positioned between the plates and 
having Wedging bearing surfaces cooperating 
With those on the plates, and means holding the 
Spaced member against further separation when 
the stress innenbers are subjected to longitudinal 
forces and preventing relative movement of the 
plates and Spaced members. 

'i. An insulator comprising a stress member 
having a pair of Spaced elongated insulating 
members, Inetallic plates disposed on opposite 
sides of each spaced member adjacent the ends 
thereof and arranged to grip the spaced mem 
bers, the inner plates provided with inclined 
bearing surfaces on their inner faces, strain 
inenbei's positioned between the inner plates 
and having inclined bearing surfaces cooperating 
With the bearing surfaces on the plates, means 
interlocked with the Spaced members to hold the 
said parts in assembled relation and resist the 
spreading of the spaced members when the strain 

3 
members are placed under stress and guide the 
strain members for longitudinal movement. 

8. A stress device comprising a StreSS member 
having spaced members of insulating material 
and an outer and an inner gripping plate en 
gaging each spaced member adjacent its end, 
the confronting faces of Said inner gripping 
plates, each having an inclined bearing Surface 
thereon, means holding the said parts in fixed 
relation and the spaced members against Spread 
ing, strain fittings of less width than the 
inner plates positioned between the inner 
piates and having inclined bearing Surfaces to 
exert a wedging force pressing the inner plates 
against the spaced members and transferring 
the strain placed upon the strain fittings to the 
spaced members connecting the gripping plates 
and means to prevent lateral movement of the 
Strain fittings relative to the plates. 

9. An insulator comprising a pair of Spaced 
elongated insulating members, holding plates en 
gaging the adjacent inner faces of Said members, 
said holding plates having Wedging bearing Sur 
faces on their adjacent inner faces, a stress 
member positioned between said holding plates 
and movable relative thereto in a longitudinal 
direction and having wedging bearing SurfaceS 
cooperating with the Wedging bearing surfaces of 
said holding plates and means holding said 
Spaced insulating members from further Separa 
tion when said stress member is Subjected to a 
load tending to produce relative movement of 
said cooperating Wedging Surfaces. 

10. An insulator comprising a pair of elongated 
insulating members, holding plates engaging the 
adjacent inner faces of Said membel's adjacent 
each end thereof, said holding plates having 
wedging bearing surfaces on their adjacent inner 
faces, a stress member disposed between the 
plates at each end of Said insulating meinberS 
and movable relative to the plates in a longitu 
dinal direction, said stress members having Wedg 
ing bearing Surfaces cooperating With the Wedg 
ing bearing surfaces of Said holding plates and 
means holding the Spaced insulating nenberS 
from further separation when the stress members 
are Subjected to longitudinal forces tending to 
produce relative movement of said cooperating 
wedging bearing Surfaces and guide the move 
ment of the streSS members in a longitudinal 
direction. 

11. An insulator comprising a stress member 
having a pair of Spaced members of insulating 
material and gripping plates in pairs and each 
pair of plates comprising an inner and an Outer 
plate engaging With and gripping an end of One 
of said spaced nenbers and the plates of each 
pair having a plurality of registering Openings, 
the inner plate of each pair having a plurality of 
inclined bearing Surfaces on One face, a Strain 
fitting having a plurality of inclined bearing Sur 
faces to engage and coact with the bearing Sur 
faces on two adjacent and inner plates for trans 
ferring the load on the strain fittings to the 
stress mennber and cause each pair of plates to 
grip its spaced members and transversely dis 
posed means extending through the openings to 
interlock with the plates and Spaced members 
to hold them against relative movement and 
guide the Strain fittingS. 

WADE. H. BURLESON. 
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