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To all, whon, it may conce7'72: 
Beit known that I, WARREN J. BELCHER, a 

citizen of the United States, residing at Hart 
ford, in the county of Hartford and State of 
Connecticut, have invented certain new and 
useful Improvements in Insulators, of which 
the following is a specification. 
This invention relates to insulators; the ob 

ject being to furnish an improved insulator 
or connection of that class adapted for elec 
trically separating two conductors having an 
end connection, the invention being especially 
applicable to the insulation of a conductor of 
a high-tension main, such as an over-head 
conductor for an electric railway system, 
from the guy-wire usually connected to and 
supporting such high-tension conductor. 

In the drawings accompanying and forming 
a part of this specification, Figure 1 is a side 
elevation of an insulator embodying my in 
vention. Fig. 2 is a longitudinal section of 
the same, in line a-c, Fig. 4. Fig. 3 is a 
transverse section thereof in lineb-b, Fig. 1. 
Fig. 4 is a side elevation of the same, corre 
sponding in position to Fig.2 and showing the 
Outer insulation, or non-conductive mass, re 
moved. Fig. 5 is an end elevation, looking 
from the right hand in Fig. 1, and also show 
ing the outer insulation removed. Fig. 6 is 
a detail, side elevation of the insulating press 
ure-plate for electrically separating the op 
positely-disposed members of the joint. Fig. 
7 is a similar view of one of the conductive 
plates or members for interlocking the several 
parts of the joint and which will be herein 
after more fully described. Fig. 8 is a similar 
view of one of the connecting links co-oper 
ating with the conductive plates, and it will 
also hereinafter be more fully described. 

Similar characters designate like parts in 
all of the figures. 
... My improved insulator consists of two con 
ductive, opposing, principal members, each 
of which, in the preferred form thereof herein 
shown, consists of two parts operatively con 
nected with each other, and an intermediate, 
insulating member arranged in the combina 
tion to hold said principal members sepa 
rated by its resistance to compression, and 
also adapted, by reason of this construction, 
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and the relation thereof to said principal 
members, to hold these conductive parts rota 
tively and transversely separated, notwith 
standing the covering mass usually employed 
for protecting the directly coacting parts of 

: the device may be omitted; or, having been in 
place, may have been removed, by accident or 
otherwise. My improved insulator, therefore, is in the nature of a safety-device, and is espe 
cially intended for use in connection with elec 
tric-railway apparatus, where great strength 
is required, and where positive means should 
be provided for preventing short-circuiting 
of the oppositely-disposed conductive mem 
bers, or tension-members of said insulator. 
The two principal or tension-members of 

the insulator are, or may be, as herein shown, 
of duplicate construction, and are linked to 
gether the one through the other, an insulat 
ing pressure-plate being interposed between 
and separating said tension-members, and 
engaging said members to limit the transverse 
movement of one of such members relatively 
to the other, and to thereby positively hold 
said tension-members longitudinally and ro 
tatively out of contact. 
The tension - members are shown formed 

and longitudinal direction and having bear 
ing faces for directly compressing the inter 
mediate insulating member, to thereby en 
tirely relieve the insulating member from ten 
sile and shearing strain. These tension mem 
bers, which are designated in a general Way 
by A and B, are each composed of a bearing 
plate or stress-exerting member, and a loop 
or link, forming a strain-receiving member; 
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with their ends overlapping, in transverse - 

and these two parts are preferably made sepa- . 
rate and connected with each other, as will 
be more fully described hereinafter. 

In the preferred embodiment thereof, here 
in shown and described, D-D designate in a 
general way a pair of conductive stress-ex 
erting members or plates, preferably dupli 
cates in their construction, and hence in the 
organization of their parts. . Each of these 
plates is shown herein as having a pair of 
relatively-small, peripheral recesses, such as 
2, and a pair of relatively-large, peripheral re 
cesses, such as 3, the similar recesses being 
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shown disposed, each pair, upon one of the 
axes of the plate, so that such axis will pass 
through the centers of the corresponding re 
cesses. It is not essential, however, that these 
recesses should be disposed in the manner 
just described, the principal requisite being 
that each of said conductive plates shall have 
one pair of substantially similarly - disposed 
and relatively-small recesses, and that each 
plate shall also have a pair of substantially 
similarly- disposed and relatively - large re 
CeSSeS. 

For the purpose of electrically separating 
the conductive members or plates, D, from 
each other, I have shown herein an insulating 
member, such as a plate, I, interposed between 
said conductive members. This insulating 
member is preferably of high resistance, and 
should be capable of withstanding a consid 
erable amount of compression. For the pur 
poses hereof I have found that gutta-percha, 
or hard rubber, forms a suitable means for elec 
trically separating the conductive elements 
of the joint. This insulating plate engages 
the tension - members to limit the rotative 
movement of one of said members relatively 
to the other, and said plate is shown herein 
as having an interlocking engagement with 
both of said members in transverse direction, 
it being provided with a plurality of periph 
eral recesses 4, which recesses correspond in 
conformation and location with the relatively 
small recesses, 2, of the conductive plates. 
The walls of said recesses 4, constitute lock 
ing means for engaging the strain-receiving 
members of the joint and maintaining the 
principal conductive members, A and B, 
against rotation, relatively to each other, in 
lateral direction. 
As a means for Securing the conductive and 

insulating members in operative relation to 
one another, I provide a pair of connecting 
members, such as the links L-L, which are 
adapted to engage the walls of the relatively. 
small recesses 2, or the faces of the conduct 
ive plates adjacent to the walls of said re 
cesses, and thereby hold said plates. These 
recesses 2 are shown herein as having those 
walls which are engaged by the links L., bev 
eled, so as to positively hold the headed ends 
of Said links. Each of the links or strain-re 
ceiving members L, is shown as comprising 
two similar, longitudinally-ranging arms 5, 
connected by a U-shaped bend and having 
their free ends headed, as shown at 6, and 
preferably beveled on the under sides of said 
heads, to engage the corresponding beveled 
walls of the recesses 2. The two arms of said 
links or strain-receiving members are prefer 
ably disposed at a slight inclination to, and 
away from, each other, for a purpose which 
will be hereinafter more fully explained. 
In assembling the several operative ele 

ments of my improved insulator the insulat 
ing pressure-plate, I, is placed intermediate 
of the overlapping ends or plate-portions, D, 
of the tension-members, with the relatively 
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small recesses, 2, of one of the plates D reg 
istering with one pair of the corresponding 
recesses, 4, in the plate I, and the relatively 
small recesses, 2, of the opposite plate D reg 
istering with the other pair of recesses, 4, in 
said plate I. One of the links or strain-re 
ceiving members, L, is then sprung over the 
insulating pressure-plate, and over the con 
ductive plate-which is remotely disposed 
relatively to said link,-and is engaged in the 
recesses 2, of the said conductive plate, and in 
the corresponding, registering recesses of the 
insulating plate, so that said insulating plate 
will be intermediate of the ends of the link, 
and the heads, 6, of said link will engage the 
beveled walls of the recesses 2. The other of 
the links L is then sprung over the insulat 
ing plate, and over the other conductive 
plate, which is also remotely disposed rela 
tively to the second link, and this link is en 
gaged in the recesses 2 of said other, conduct 
ive plate and in the other pair of corre 
sponding, registering recesses in the insulat 
ing plate, and the heads 6 of such second 
link will also engage the beveled walls of the 
recesses 2 engaged thereby. When the parts 
are thus assembled, it will be evident that 
each of the tension-members is linked through 
the other, and is held in interlocking engage 
ment against rotation relatively to the insul 
lating pressure-plate, and is also positively 
held out of contact, in rotative and longitudi 
mal direction, with the other tension-mem 
ber, so that a double, locking action is ex 
erted by the insulating plate upon the con 
ductive members of the joint. 
The advantage arising, from Organizing the 

several parts so that each pair of the locking 
recesses of one member will be disposed upon 
a line perpendicular to the line intersecting 
the opposite recesses of said member, will be 
apparent. By reference to Fig. 5 it will be 
evident that each of the arms of each link L, 
where said arms pass through the relatively 
large recesses of the conductive-plate of the 
opposite tension-member, will pass through 
the center of the relatively large recess and 
will, therefore, lie at the same distance from 
one conductive wall of said plate as it does 
from the other, so that every portion of the 
arm of the link will be at the greatest possi 
ble distance from every portion of the con 
ductive plate of the opposite tension-member, 
through which a short-circuit might be ef 
fected. As the interlocking engagement of 
the insulating and conductive plates and the 
links is, as before pointed out, positively 
maintained in lateral direction, it will be seen 
that a very perfect insulator is formed and 
one in which it is practically impossible to 
short-circuit the members and ground the 
current. 
In order to maintain the positive interlock 

ing of the tension-members D and I, in longi 
tudinal direction, the links L are preferably 
formed, as herein before stated, with their 
arms 5-5 converging toward the bend or el 
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bow of the link, so that a direct strain, ex 
erted substantially along the longitudinal 
axis of the insulator, and toward the elbow of 
said link, will tend to wedge said tension 
members more firmly in position relatively to 
each other. By this construction and organi 
Zation of the several elements a very perfect 
interlocking engagement is effected, in both 
lateral and longitudinal direction, and it will 
be practically impossible to disassemble the 
Several elements of the joint, when opera 
tively connected, by any ordinary amount of 
rough handling. 
The corresponding members of the insu 

lator, viz: the links on the one hand, and the 
conductive plates on the other hand, are, as 
before stated, preferably duplicates, so that 
the several, similar parts of said insulator 
will be interchangeable, whereby simplicity 
of construction is assured. 
In order to more perfectly protect the insu 

lator from outside influences, and to more per 
fectly bind the parts together, I have shown 
in Figs. 1, 2 and 3, the usual incasing, non 
conductive mass, or sheath, applied thereto, 
preferably in the form of a ball of insulating 
material, S, such being the usual and most 
convenient form in which to apply a protect 
ive covering. When this binder is in posi 
tion it will be evident that it will be impos 
sible for a short-circuit to be formed through 
the bridging of the conductive elements by 
rain or ice, or by any other means due to out 
side influences; and the high insulation of 
said conductive members, which is normally 
perfectly maintained by the insulating press 
ure-plate I, is rendered absolute by this pro 
tective covering. 

Having thus described my invention, I 
claim 

1. In an insulator, the combination with two 
tension - members linked one through the 
other, of an insulating pressure-plate between 
and separating the tension-members and en 
gaging said members to limit the rotative 
movement of one of said members relatively 
to the other of them, whereby the tension 
members are positively held longitudinally 
and rotatively out of contact, substantially 
as described. 

2. In an insulator, the combination with two 
tension - members linked one through the 
other, of an insulating pressure-plate between 
and separating the tension-members and en 
gaging said members to limit the rotative 
movement of one of said members relatively 
to the other of them whereby the tension 
members are positively held longitudinally 
and rotatively out of contact, and a non-con 
ductive mass incasing said tension-members 
and the pressure-plate, substantially as de 
Scribed. 

3. In an insulator, the combination with two 
tension - members having their inner ends 
Overlapping both longitudinally and trans 
versely, of an insulating pressure-plate lo 
cated between the overlapping portions of 

said members and in transverse interlocking 
engagement with both of Said members, sub 
stantially as described. 

4. In an insulator, the combination with two 
tension - members having their inner ends 
overlapping both longitudinally and trans 
versely, of an insulating pressure - plate lo 
cated between the Overlapping portions of 
said members and in transverse interlocking 
engagement with both of said members, and 
a non-conductive mass incasing said tension 
members and the pressure - plate, Substan 
tially as described. 

5. In an insulator, the combination with two 
tension-members linked one through the other 
and each having a transverse stress-exerting 
unember and a pair of longitudinal arms se 
cured thereto, and each having also a pair of 
transverse openings in position and adapted 
for receiving the longitudinal arms of the op 
posite tension-member and non-contiguous to 
said arras; of an insulating member between 
and separating said stress-exerting members 
in longitudinal direction, and in transverse 
interlocking engagement with the longitudi 
inal arms of the tension - members, substan 
tially as described. 

6. In an insulator, the combination with two 
tension-members linked one through the other 
and each having a transverse stress-exerting 
member and a pair of longitudinal arms se 
cured thereto, and each having also a pair of 
transverse openings in position and adapted 
for receiving the longitudinal arms of the op 
posite tension-member and non-contiguous to 
said arms; of an insulating member between 
and separating said stress-exerting members 
in longitudinal direction and having trans 
verse openings corresponding in number with 
the longitudinal arms of the tension-members 
and in position and adapted to receive said 
arms and to hold the tension-members against 
rotative movement relatively to said insulat 
ing member, substantially as described. 

7. In an insulator, the combination with two 
tension-members linked one through the other 
and each having a transverse stress-exerting 
member and a pair of longitudinal arms se 
cured thereto at the peripheral edges thereof, 
and each having also a pair of transverse 
openings in position and adapted for receiv 
ing the longitudinal arms of the opposite ten 
sion-member and non-contiguous to said arms; 
of an insulating member between and sepa 
rating said stress-exerting members in longi 
tudinal direction and having peripheral re 
cesses corresponding in number with the lon 
gitudinal arms of the tension-members and 
in position and adapted to receive said arms 
and to hold the tension-members against ro 
tative movement relatively to said insulating 
member, substantially as described. 

S. In an insulator, the combination with two 
tension-members linked one through the other 
and each having a transverse stress-exerting 
member formed with a pair of oppositely 
disposed and relatively-small peripheral re 

75 

9 O 

95 

I o5 

II5 

25 

I 30 



O 

2C) 

25 

35 

45 

cesses and with a pair of relatively-large pe 
ripheral recesses intermediate of said rela 
tively-small recesses, and each of Said tension 
members having also a pair of connected ion 
gitudinal arms in position and adapted to pass 
through the relatively - small recesses of its 
stress-exerting member and to hold said mem 
ber and adapted also to pass through the rela 
tively-large recesses of the other stress-exert 
ing member and non-contiguous to said mem 
ber; of an insulating member between and 
Separating said stress- exerting members in 
longitudinal direction, and having relatively 
small peripheral recesses registering with the 
recesses of the stress-exerting members and 
adapted to receive the longitudinal arms of 
the tension-members and to hold the tension 
members against rotative movement rela 
tively to said insulating members, substan 
tially as described. 

9. In an insulator, the combination with two 
tension-members linked one through the other 
and each having a transverse stress-exerting 
member and a pair of diverging longitudinal 
arms secured thereto, and each having also a 
pair of transverse-openings in position and 
adapted for receiving the longitudinal arms 
of the opposite tension-member and non-con 
tiguous to said arms; of an insulating member 
between and separating said stress-exerting 
member in longitudinal direction, and having 
transverse openings corresponding in number 
with the longitudinal arms of the tension 
members and in position and adapted to re 
ceive said arms and to hold the tension-mem 
bers against rotative movement relatively to 
Said insulating member, substantially as de 
Scribed. 

10. In an insulator, the combination with 
two tension-members linked one through the 
other and having interchangeable stress-ex 
erting plates formed with a pair of oppositely 
disposed and relatively-small peripheral re 
cesses and with a pair of relatively-large pe 
ripheral recesses intermediate of said rela 
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tively-Small recesses, and Said tension-mem 
bers having also interchangeable links formed 
with longitudinal arms adapted to pass 
through the relatively-small recesses of its 
stress-exerting plate and hold said plate and 
adapted also to pass through the relatively 
large recesses of the other stress-exerting plate 
non-contiguous to said plate; of an insulating 
plate between and separating said stress-ex 
erting plates in longitudinal direction and 
having relatively-small peripheral recesses 
registering with the recesses of the stress-ex 
erting plates and adapted to receive the lon 
gitudinal arms of the tension-members and to 
hold the tension-members against rotative 
movement relatively to said insulating-plate, 
substantially as described. 

1l. In an insulator, the combination with 
two tension-members linked one through the 
other and having interchangeable stress-ex 
erting plates formed with a pair of oppositely 
disposed and relatively-small peripheral re 
cesses and with a pair of relatively-large pe 
ripheral recesses intermediate of said relative 
ly-small recesses, and said tension-members 
having also interchangeable links formed with 
diverging longitudinal arms adapted to pass 
through the relatively-small recesses of its 
stress-exerting plate and hold said plate and 
adapted also to pass through the relatively 
large recesses of the other stress-exerting plate 
non-contiguous to said plate; of an insulating 
plate between and separating said stress-ex 
erting plates in longitudinal direction and 
having relatively-small peripheral recesses 
registering with the recesses of the stress-ex 
erting plates and adapted to receive the lon 
gitudinal arms of the tension-members and to 
hold the tension-members against rotative 
movement relatively to said insulating-plate, 
substantially as described. 

WARREN J. BELCHER, 
Witnesses: 

FRED. J. DOLE, 
S. W. POTTS. 

55 

7 O 

75 

85 

  


