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The present invention relates to operating 

tools for high tension electric lines, and is par 
ticularly concerned with telescoping insulating 
sticks adapted to be used for supporting discon 
nects and various other types of tools or for use 
in measuring distances. . 

This application is a division of my prior ap 
plication on Operating tools for high tension 
electric lines, ñled August 13, 1941, Serial No. 
406,665. 
One of the objects of the invention is the pro 

vision of an improved telescopin‘g disconnect 
stick which is adapted to be used for handling 
blade disconnects or fused cutouts of any style, 
and which is of light weight and collapsible, to 
be packed in a very limited space. 
Another object of the invention is the provision 

of an improved telescoping insulating stick of the 
class described, which has a high mechanical and 
dielectric strength, a low moisture absorption, 
and which is adequately insulated so that it may 
be used on high tension circuits. 
Another object of the invention is the provi 

sion of an improved telescoping insulating stick 
having an improved latching arrangement, all 
of the exposed parts of which may be made of 
insulating materials, and by means of which any 
or all of the sections may be latched in the ex 
tended position. 
Another object of the invention is the provi 

sion of an improved telescoping insulating stick 
which is provided with an improved structure for 
preventing rotative motion between the various 
sections of the stick so that it may be used for 
exerting a relatively strong torque. 
Another object of the invention is the provi 

sion of improved forms of latching mechanism 
for telescoping disconnect sticks or tools by 
means of which the sections may be secured in 
extended position or they may be collapsed at 
will. 

Another object of the invention is the provi 
sion of an improved telescoping insulating stick 
adapted to be used for measuring the height or 
spacing of conductors. 
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Another object of the invention is the provi- ` 

sion of an improved telescoping insulating stick 
adapted to be used with a universal head so that 
it is available for connection to a multiplicity 
of different types of tools and which is also pro 
vided with automatic latchîng means for latching 
the sections in extended position. 
Other objects of the invention will be apparent 

from the following description and the accom 
panying drawing, in which similar characters of 
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reference indicate similar parts throughout the 
several views. 
Referring to the single sheet of drawings, 
Fig. 1 is an elevational view of a telescoping 

insulating stick constructed according to the 
invention embodied in a disconnect stick, with 
its parts in collapsed position; 

Fig. 2 is a similar View of the same disconnect 
stick with the sections fully extended; 

Fig. 3 is a fragmentary sectional View taken 
on a plane passing through the axis of the stick 
and through the axes of the latches showing the 
details of construction; 

Fig. 4 is a transverse sectional view taken on 
the plane of the line 4_4 of Fig. 3 looking in the 
direction of the arrows; 

Fig. 5 is a fragmentary elevational View in par 
tial section showing the details of construction 
of the joints between sections of the stick and 
arrangements for preventing relative rotation; 

Fig. 6 is a fragmentary elevational view in 
partial section showing another type of tool 
which may be carried by the end of the stick; 
and 

Fig. 7 is a View similar to Fig. 6 of another 
type of ñtting to be carried by the end of the 
stick, this being a universal fitting for attach 
ment to various types of tools at various angles. 
Referring to Figs. 1 and 2, these are elevational 

views of an operating tool embodying the inven 
tion which may be embodied either in a measur 
ing stick or a stick for supporting various tools. 
The stick itself is made up of a plurality of tele 
scoping tubes arranged in a series and adapted 
to be telescoped into each other to collapse the 
stick into a minimum length. 
The tubes may be made of a canvas-base lam 

inated plastic tubing having a low rate of moist 
ure absorption and a high mechanical strength. 
In some embodiments of the invention the tub 
ing may comprise tubes of an índurated über. 
All parts of the stick are preferably made of in 
sulating material, there being no metal used ex 
cept the metal ñtting at the end where such a 
ñtting is employed and the metal springs which 
are used in the latches. 

For example, such a measuring stick, including 
nine sections, each of which extends to about 
three feet, makes a 27 ft. insulating rod for meas 
uring conductor heights. The sections can be 
provided with foot and inch markings, printed or 
painted on the sections, :but the tubes are pref 
erably not weakened by any marking grooves, 
since that Would have an undesirable weakening 
effect on the stick when extended. 



Such a measuring stick will readily indicate 
the length by the extension or" a predetermined 
number of its sections and the distance between 
the end of a multiplicity of extended sections 
and the conductor to be measured, can readily 
be determined by the use of a rule, and added to 
the extended length of the stick. 
The endmost section 82 is preferably made 

longer and larger than the other sections, but 
its length is also definite so that from the end 
of the plug 84 to the end of the collar 93 of this 
section the distance is either three or six feet. 
Each of the successive sections of the series is 
of such size that it is slidably received in the 
tube of the next larger size adjacent to it so that 
the sections will all slide or telescope into each 
other to form a collapsed structure such as shown 
in Fig. 1. ‘ I 

The endmost section 82 may be closed by 
means of a wooden or other insulating plug hav 
ingra shank which ñts in the bore of the tube 82 
and a half round knob which terminates flush 
with the outside of the tube 82. An insulating 
pin 85 secures the plug 8d in place. Both the 
pin 85 and the plug 85! may also be cemented in 
place. 
As all of the `ioints and latchingv mechanisms 

are similar, only one need be described in detail. 
In Fig. 3, 82 indicates the end of the larger of 
the sections, and 83 indicates the adjacent end 
of the smaller of the sections. 
The tube 83 (Fig. 3) is closed at its right end 

by a similar wooden plug 8i having a, tight fric 
tional fit in the end of the tube 83, and also se 
cured by means ofv a transverse insulating pin 
85. Both the pin 85 and plug '84 may be ce 
mented in place. 
At a point spaced from the end of the tube 

83, the plug 85 is provided with a transverse cy 
lindrical bore 86, and the tube 83 is provided with 
a smaller counterbore 8l. The counterbore 8l 
is adapted to receive the cylindrical body 88 of a 
latching button 89. A vcircular head 8i! on the 
latching button 89 is received in the bore 86, and 
the head limits the outward movement of the 
button. 

AV helical compression spring 8l is located in 
the bore 88 and engages the heads »9| of twoof 
the buttons 58, to urge them outward. Each but 
ton 88 preferably has the end of its body 88 pro 
vided with a rounded, tapered, or partially spher 
icalsurface, 82, to aid in bringing about the re 
traction of the button by camming action. 
The larger tube 82 is provided on its end, sur 

rounding the tube 83, with a cylindrical ferrule 
93 of the same insulating material, having a 
tight frictional ñt about the tube 82 and secured 
in place by cement and by means of a plurality 
of through pins '913 of insulation. 
The Íerrule 93has a radially inwardly extend 

ing annular flange 95, which is provided with a 
circular aperture 98 for slidably receiving the 
tube 83. 
The iiange 85 is spaced from the end surface 

81 of the tube 82 sufficiently to provide space for 
the latching button or pin 89. 
At two diametrically opposite points the insu 

lating tube 83 is provided with the tapered slots 
`88, adapted to engage the rounded end 92 of the 
latching button 89 and to cam the button inward 
when the buttons are in registry with the slots 
98 and the two sections are pushed toward each 
other in such manner as to telescope the section 
83 -into section 82. 
In some embodiments ofthe invention the space 
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between the end 97 and flange '55 may be an an 
nular groove so that the sections are not secured 
against rotation relative to each other, but are 
secured against collapse when each latching but 
ton 89 is rotated away from its release chute 88. 

In other embodiments of the invention the in 
ner tube 82 may have axially extending shoul 
ders in the annular groove which receives the 
latching button 89, the annular shoulders engag 
ing the button to prevent relative rotation be 
tween the sections. In such casegthe sections 
can be used to exert a torsion or a twist on a 
tool, as well as a pull or push. 
The insulating plugs and pins which are used 

may be made of any suitable electrical insulat» 
ing material such as a molded phenolic conden 
sation compound or indurated über as well as 
wood, and the same is true of the sleeves, col 
lars, and latches. 
As previously stated, any number of sections 

may »be employed. The endmost section 2! may 
have the open endV of its tube 58 closed by an 
insulating plug 55 of wood or other suitable insu 
lating material, such as über, or a molded phe 
nolic condensation compound, such as “Bake 
lite.” 
This insulating plug has a cylindrical portion 

which ñts inside the tube 54, and has an annular 
shoulder engaging the end of the tube. The 
outer end 58 of the plug may be partially spher 
ical, and the plug has a frictional nt in the tube 
54. It is, however, preferably secured in place 
by means of the disconnect pin 58, which passes 
through the through-bores in the tube 5i and 
plug 58. The disconnect pin 58 comprises a sub 
stantially cylindrical pin, provided with a cylin 
drical head 63 carried by the cylindrical shank. 
The pin is preferably canvas base phenolic ma 
terial. 
The head 6i may be chamfered, giving it a ta~ 

pered outermost portion, which is more easily in 
serted into an aperture of a cover or a disconnect. 
The shank is securedin the bore by means of a 
transverse pin which may be of insulating fiber 
or metal, and the transverse pin has a tight fric 
tional iit in the disconnect pin 58, in the wooden 
plug-58 and the tube 51%. 

Referring to Fig. 6, this is a fragmentary ele 
Vational view in partial section of another form 
of head for the end oi the tool. In this case the 
end assembly comprises a metal member Sii, hav 
ing a cylindrical portion t5 íitting in the end oi 
the tube 58, and having an annular shoulder 8l 
engaging the end. 
The cylindrical portion 88 is secured in place 

by a transverse headless rivet 88, which passes 
through the cylindrical portion 68 and tube> 54. 
The ñtting E5 has a cylindrical shank 89 provided 
Witha conically pointed end portion i8. 
The cylindrical shank 18 has a transversely ex 

tending arm lí at right angles to the shank £5, 
and preferably of smaller size, and the arm li 
may be tapered toward its outer end portion, 
where it is provided with a circular head i2. The 
circular head has an abrupt shoulder i3 on its 
inner side, and it is tapered around it at nearI 
its outer face l5. 
Thetapered or rounded surface it is adapted 

to facilitate the entry of the headl2 into a hole 
in a cover 0r disconnect. The abrupt shoulder 
‘i 3 is adapted to retain the arm 'Il in such a hole. 
The axially extending-shank Sëlfin combination 

with the transverse arm ll is useful-‘in pushing 
members-connected with a -transmission line, and 
the tapered -or-conical Apoint- 'id servesl to: permit 
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the shank 69 to be inserted in apertures more 
readily. 
In addition to the tight frictional fit between 

the closure plugs, rivet pins, interlocking sleeves, 
and tubes, these members may be cemented in 
place wherever they are supposed to be ñxedly 
secured to another member. 

It should be understood that wherever a tight 
frictional ñt is specified for iixed securement, ce 
ment may also be employed, and the cement is 
preferably of an insulating character. 

Referring to Fig. 7, this is a view similar to 
Fig. 6, showing a universal head for use on the 
insulating stick of Fig. 1 or Fig. 2. This universal 
head is of the type having a securing shank 66 of 
cylindrical shape adapted to fit in a tube 54, and 
with an annular shoulder 6l so that it is secured 
to the stick in the same manner as shown in 
Fig. 6. 
The universal head has a substantially circular 

ilange 'I6 carried by the shank 66, and having a 
centrally located threaded through aperture ‘l1 
for receiving the wing nut '18. The face 19 of 
the universal head 80 toward the head of the 
bolt 'I8 is provided with a plurality of regularly 
spaced lugs 8| arranged in a circle and separated 
Iby slots of the same width as the lugs 8|. Thus 
this universal head is~ adapted to be attached to 
any of a multiplicity of tools, with the tool at var 
ious angles, the tool having a circular flange sim 
ilar to the ñange 16, except that it has a slot 
instead of an aperture l1. 
The wing nut 'I8 and lugs 8l serve to secure the 

tool in any of a plurality of angular positions. 
Among the tools which may be used on the end 

of a stick provided with such a universal head 
are clamp stick heads, wrenches, wire tong heads, 
tie stick heads, fork heads, ratchet wrench heads, 
cotter key remover and replacer, cotter key puller, 
locating pins, chuck blanks, fuse pullers, screw 
drivers, insulation knife, paint brushes, insulator 
brushes, folding rules, bolt headers, ball socket 
adjusters, mirrors, hack saws, pruning saws, etc. 
The operation of the operating tool as a meas 

uring stick is as follows: 
The largest section of the tube is of deiinite 

length from its extreme end to the farthest end 
of the collar 93 which it carries and this length 
is known by the operator to be three or six feet or 
some other predetermined length. The length 

^ of the additional sections is such that when they 
are in extended position `they each add a prede 
termined length to the stick, such as three feet, or 
some other known distance. 
Thus, those sections of the stick which are , 

collapsed are not to be used but when they are 
extended, it is only necessary to count the num 
ber of extended sections and to multiply and add 
t0 the length of the large 0r housing section to 
determine the length of the extended stick. The 
accurate measurement is then secured by using 
a ruler at one end of the stick to determine the 
number of inches. 
In order to extend the stick, it is only neces 

sary to pull on the appropriate collar 93 of a 
smaller section and to grasp hold of and pull on 
the larger section 82. The latches 8S Will then 
spring out into the annular groove between the 
collar 93 and the end of each section and prevent 
further extension of the sections beyond the de 
sired position. Collapse of the sections can then 
be prevented by twisting all of the sections in 
such manner that the pins 92 do not register with 
the beveled slots 81. 

If it is desired to use the pole to apply rotative ` 
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force, the telescoping sections will, of course, be 
turned in the opposite direction to that in which 
the handle is to be twisted when the pole is to 
be used. This will take up all of the clearance 
between the latching plungers 92 and the slots in 
the ends of the tubes in which they are received. 
When it is desired to collapse the stick, it is 

only necessary to rotate any section to be col 
lapsed until its plunger 92 registers with the ta 
pered slot 8l and a push on the smaller tube 
will cause it to telescope into the larger while 
the camming surface 8l causes the plunger 92 to 
be retracted against the spring S l. 

It will thus be observed that I have invented 
a telescoping tool for use on live transmission 
lines, which is adapted to be collapsed to a mini 
mum length or extended to provide an insulating 
pole for tools of various types. All of the ex 
posed parts of the telescoping stick or pole are 
made of insulating material, and the stick is 
adapted to have a high insulating value. It has 
a high mechanical strength and may be used with 
various types of tools for transmitting torsion, 
push, or pull, or combinations of these forces 
upon the tool and the devices on which the tool 
works. 

I have found that the mechanical strength of 
the stick is high enough to use on hot wire clamps 
of all kinds and on various types of tools custom 
arily employed on the end of a wooden or other 
insulating stick. 
While I have illustrated a preferred embodi 

ment of my invention, many modiiications may 
be made without departing from the spirit of the 
invention, and I do not wish to be limited to the 
precise details of construction set forth, but de 
sire to avail myself of all changes within the 
scope of the appended claims. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters Pat 
ent of the United States is: 

l. An extensible tool for transmission lines, 
comprising a pair of telescoping sections of tubu 
lar insulating material, the smaller of said sec 
tions being adapted to slide into the larger of 
said sections, and a latching mechanism be 
tween said smaller and larger sections, compris 
ing a guide ' 

tion for engaging said latching member, said op 
positely located shoulders comprising 

transmission lines, 
comprising a pair of telescoping sections of tubu 
lar insulating material, the smaller of said sec 
tions being adapted to slide into the larger of said 
sections, and a latching mechanism between said 
smaller and larger sections, comprising a guide 
carried by said smaller section, resilient means 
in said guide, a latching member slidably mount~ 

engaged by said res1l1ent means, and oppositely 
located shoulders on said larger section for en 
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the latching member may be cammed inward ̀ by 
the telescoping movement _of said sections when 
the latching member is in registry with said ita 
pered slot. , 

3. In a telescoping electrical tool., the _com-bina 
tion of a telescoping stick, comprising a plurality 
of insulating tubular sections of successively 
smaller size, each smaller section sliding into the 
next larger section, with an electrical tool car 
ried by one end of said telescoping stick, latch 
ing means operating between said sections for 
securing said sections in extended position, 
means ior preventing relative rotation between 
said sections when the sections are in extended 
position, and means carried by one of said sec 
tions and acting on said latching means for ef 
iecting a retraction of the latching means upon 
predetermined movement of one section relative 
to the other. 

4. In a telesccping electrical tool, the combi 
nation of a telescoping stick, comprising a plu 
rality of insulating tubular sections of succes 
sively smaller size, each smaller section sliding 
into the next larger section, with a universal 
ñtting having an attaching flange and a threaded 
member for securement to various tools carried 
by said telescoping stick, latching means operat 
ing between said sections for securing said sec 
tions in extended position, means for preventing 
relative rotation between said sections when the 
sections are in extended position, and means 
carried by one of said sections and acting on 
said latching means for eiîecting a retraction of 
the latching means upon predetermined move 
ment of one section relative to the other. 

5. In a measuring stick for use on high tension 
lines, the combination of a plurality of tubular 
sections oi electrically insulating material ar 
ranged in a series, each oi said sections having 
an outer diameter of such size that it slidably 
fits in the next adjacent larger section, and a 
collar carried by each of the larger sections, said 
collars having an inwardly extending flange en 
gaging the next smaller section and insulating 
latch means carried by the smaller sections and 
adapted to be engaged between the iiange of said 
collars and the end oi each larger section. 

6. In a measuring stick for use on high ten 
sion lines, the combination of a plurality of tu 
bular sections of electrically insulating material 
arranged in a series, each of said sections hav 
ing an outer diameter or" such size that it slid 
ably fits in the next adjacent larg-er section, 
and a collar carried by each of the larger sec 
tions, said collars having an inwardly extending 
flange engaging the next smaller section and 
insulating latch means carried by the smaller 
sections and adapted to be engaged between the 
flange of said collars and the end of each larger 
section, and an insulating plug for enclosing each 
of the end sections. 

7. In a measuring stick for use on high ten 
sion lines, the combination of a plurality of 
tubular sections of electrically insulating mate 
rial arranged in a series, 
having an outer diameter of such size that it 
slidably fits in the next adjacent larger section, 

each of said sections . , 
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and a collar carried by each of the larger sec 
tions, said collars having an inwardly extending 
flange engaging the next smaller section and 
insulating latch means carried by the smaller 
sections and adapted to be engaged between the 
flange of said collars and the end of each larger 
section, and an insulating plug for enclosing 
each of the end sections, one of said plugs being 
provided with a transverse outwardly projecting 
pin adapted to be used as a disconnect. 

8. In a measuring stick for use on high ten 
sion lines, the combination of a plurality of tu 
bular sections of electrically insulating material 
arranged in a series, each of said sections hav 
ing an outer diameter of such size that it slid 
ably ñts in the next adjacent larger section, and 
a collarcarried by each of the larger sections, 
said collars having an inwardly extending flange 
engaging the next smaller section and insulating 
latch means carried by the smaller sections and 
adapted to be engaged between the ilange of 
said collars and the end of each larger section, 
and an insulating plug for enclosing each of the 
end sections, one of said plugs being provided 
with a notched disc having a threaded member 

` threaded into said disc for engagement with a 
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similar disc in securing tools in any of a plural 
ity of different angular positions. 

9. In a measuring stick for use on high ten 
sion lines, the combination of a plurality of tu 
bular sections of electrically insulating material 
arranged in a series, each of said sections hav 
ing an outer diameter of such size that it slid 
ably íits in the next adjacent larger section, 
and a collar carried by each of the larger-_ sec 
tions, said collars having an inwardly extending 
flange engaging the next smaller section and 
insulating latch means carried by the smaller' 
sections `and adapted to be engaged between 
the flange of said collars and the end of each 
larger section, and an insulating plug for enclos 
ing each of the end sections,»said sections also 
having plugs located in the smaller of two en 
gaging sections, said plugs having transverse 
bores for housing said latching means. 

l0. In a measuring stick for use on high ten 
sion lines, the combination of a plurality of tu 
bular sections of‘electrically insulating material 
arranged in a series, each of said sections hav 
ing yan outer diameter of such size that it slid 
ably ñts in the next adjacent larger section, 
and a collar carried by each of the larger sec 
tions, said collars having an inwardly extend 
ing flange engaging the next smaller section and 
insulating latch means carried by the smaller 
sections and adapted to be engaged between the 
flange of said collars and the end of each larger 
section, and an insulating plug for enclosing each 
of the end sections, said sections also having 
plugs located in the smaller of two enga-ging 
sections, said plugs having transverse bores for 
housing said latching means, and said latching 
means comprising a pair of insulating plungers 
engaged by a compression spring in the bore of 
said latter plug. 

DAVID C. HUBBARD. 


