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FRANK C, DOBLE, OF WINCHESTER, MASSACHUSETTS, 

INSULATING MEDIUM FOR TRANSMISSION OF INTELLIGBILE SOUNDS. 

Application filed August 2, 1920. Serial No. 400,741. 

To all whom it may concern; 
Be it known that I, FRANK C. DOBLE, a 

citizen of the United States, residing at 
Winchester, in the county of Middlesex and 

5 State of Massachusetts, have invented new and useful Improvements in Insulating 
Mediums for Transmission of Intelligible 
Sounds, of which the following is a specifi 
cation. 
The present invention is concerned with 

the electrical transmission of speech, and 
other intelligible sounds or audible signals, 
and with protection for the persons who 
receive or transmit such sounds and signals 
from the harmful effects of excessively high 
electrical potential conditions in the circuits 
and other electrical conductors employed in 
electrical sound transmission. Among the modes of transmitting sounds electrically 
contemplated in the foregoing statement are 
included telephonic speech transmission over 
metallic circuits, wireless telephony, wireless 
telegraphy, and the like. With the ordinary 
low tension telephone systems possibility, 
however remote, exists of the line becoming 
excessively charged, as by lightning dis 
charges, accidental connection with high 
tension circuits and currents, etc.; and there 
are other telephone systems, called high ten 
sion systems, of which the line wires are run 
in close proximity to high potential electric 
power transmission lines, which are liable to 
receive high potential charges directly or in 
ductively from the adjacent power trans 
mission lime, of a nature and from causes 
well known to those acquainted with the 
art. In the practice of radiotelegraphy the 
operator receives conventional signals audi 
bly through a telephonic receiver; and in 
radio telephony he both receives and trans 
mits articulate speech sounds through in 
struments similar to the receiver and trans 
mitter of ordinary telephone equipment. 
In either case electrical storms and lightning 
discharges are liable to create high poten 
tials in the antennae of the radio equipment. 
All such electrical disturbances are danger 
ous to persons using the apparatus at the 
time when they occur, and have on many 
occasions caused death or serious injury to 
such persons. 

It is the object of the invention to pro 
tect the operators of such systems and ap 
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paratus (and by the term “operator' as 
used in this specification I mean any person 
who uses the system) from harm from high 
potential conditions which may occur in the 
conductors of the system at the time of use, 
by an insulating medium which is also 
capable of efficiently conveying intelligible 
sounds; and the invention consists in such a 
medium, as well as in the combination there 
of with the electrical sound transmission 
apparatus in connection with which it is 
used. I have discovered that the medium 
in question causes certain improved effects in 
the transmission of sound, later explained in 
detail, and therefore assert that part of the 
invention or discovery which I desire to 
protect consists in the hereinafter described 
means for producing such effects, and all 
equivalents of such means. 
The following specification, in connection 

with the drawings forming a part thereof, 
discloses what at present I consider the 
best form or embodiment of my invention, 
and certain illustrative uses thereof, al 
though I have not attempted therein to 
describe all its possible uses. In the draw 
lings, 

Figure 1 is a side elevation of a combin 
unit apparatus embodying the invention. 

Figure 2 is a left hand end view thereof. 
Figure 3 is a longitudinal section on an 

enlarged scale, the terminal fitting being in 
elevation. 

Figure 4 is a cross section of the box 
element of the unit containing telephonic 
apparatus. 

Figure 5 is a plan view and partial section 
of the terminal fitting. . 

Figures 6 and are perspective views 
showing different modes of connecting the 
unit in a telephone line. 

Figure 8 is a diagram showing two tele 
phone sets including the novel features of 
the present invention in connection with a 
telephone line. 

Figures 9 and 10 are diagrams, illustrating 
the use of the invention to protect operators 
of wireless telegraph and wireless telephone 
apparatus, respectively. . 

Figure 11 is a diagram illustrating the 
use of my invention as a relay for transmis 
sion of speech between separate and uncon 
nected telephone lines, 

60 

65 

70 

75 

80 

85 

90 

0. 



2 

The same reference characters indicate the 
same parts in all the figures. 
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I will first describe the construction and 
parts of the combined apparatus shown in 
detail in the drawings, and then explain its 
uses and principles. 1 represents an elon gated sound-transmitting insulating body 
having two wholly enclosed and separate 
passages or bores, 2 and 3, extending 
through it from end to end, and to which 
at one end is connected a mouth piece 4 in 
exclusive communication with the passage 2 
and an ear piece 5 in separate communica 
tion with the passage 3. Any material 
which is at the same time an insulator and 
a good sound conductor when fashioned in 
hollow form may be used for making the 
body 1, and of the materials having these 
characteristics I prefer wood on account of 
its other useful qualities of strength and 
light weight. When wood is used it is pref 
erably impregnated with paraffin, or other 
wise made repellent to water, in order to 
avoid danger of its insulating property 

5 being lessened by absorption of moisture. 
This body is the insulating medium re 
ferred to in the introductory part of this 
specification. Structurally it is essentially 
a tube, and will be for convenience general 
ly referred to as such in the following de 
scription. It may also be considered as a 
double tube or as two tubes combined in 
One structure, and indeed for many pur 
poses two separate tubes are equivalent to 
such double tube; as also is the combina 
tion of one or more tubes, which in them 
selves each inherent stiffness or rigidity, 
with an extraneous member or structure 
possessing sufficient stiffness and so asso 
ciated with the tubes as to serve the pur poses set forth in this specification. 
The mouth piece and ear piece may be ar 

ranged at the end of extension tube leading 
from the bores of the double tube, of such lengths and disposition that said pieces may 
be placed respectively in front of the mouth 
and beside the ear of the operator at one 
time; and preferably they are parts of an 
integral metal casting, or other formed body 
suitably connected, detachably or perma 
nently, to the tube 1 and having integral 
passages. Practically it is necessary that 
the passageways through the insulating me 
dium to the two terminals, constituted by 
the mouth pieces and the ear piece respec 
tively, be entirely separate from one another, 
without intercommunication or any lateral 
outlet, in order to avoid confusion of the 
sound waves conducted to and from the 
several terminals, or loss of clearness or 
loudness of the sound. But I may insert 
diaphragms at suitable points to exclude 
moisture, etc. from the passages, since the 
value of diaphragms for such purposes may 
offset whatever slight obstruction they may 
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oppose to sound transmission. 4 and 5 in 
Fig. 5 indicate such diaphragms in the ter minal orifices. 
At the opposite end of the tube 1 from 

the terminals, the passage 2 is connected to 
a telephonic transmitter 6, and the passage 
3 is connected to a telephonic receiver 7. 
These last may be identical with any stand 
ard transmitter and receiver used in com 
mon telephone practice, or they may be of 
special design. For convenience they are 
secured in a box or case 8 which is connected 
to the tube 1 in a mechanical unit structure. 
Short tube connections 9 and 10, which may 
be flexible or rigid, continue the passage 2 
exclusively to the sound-admitting aperture 
of the transmitter, and the passage 3 ex 
clusively to the sound-emitting aperture of 
the receiver, in order to complete the ex 
clusive sound channels from the transmitter 
and receiver to the mouth piece and ear 
piece respectively. The same box prefer 
ably contains also a battery, induction coil, 
conductors, and switch; and also preferably 
carries protections such as are usually pro 
vided in telephone circuits and more par 
ticularly those used with high tension tele 
phone systems, to equalize the potential in 
both sides of the line. 12 represents the bat 
tery, a common dry cell type, and 13 repre 
sents the induction coil. The terminals or 
poles of the battery are in contact with two 
separated and insulated contact pieces 14 
and 15, from one of which a conductor such 
as 16 leads to the transmitter and from the 
other of which a conductor such as 17 leads 
to one end of the primary winding of the 
induction coil. Conductors such as 18 and 
19 lead respectively from opposite sides of 
the switch to the transmitter and to the 
outer end of said primary winding. The 
switch here shown consists of two separated 
plates 20 and 21 fixed to the rear wall of 
the box at opposite sides of a hole 22 in 
such wall, through which a plug may be 
inserted to bridge the gap between the 
plates. But any other type of switch may 
be there used. The receiver is connected by 
a conductor 23 with one terminal of the 
secondary winding of the coil 13, and by a 
conductor 24 with an external binding post 
25 on one side of the box; and the other 
terminal of said secondary winding is con 
nected by a conductor 26 with an external 
binding post 27 at the opposite side of the 
box. External conductors 28 and 29 pass 
from these binding posts and are adapted 
to be connected directly or indirectly to the 
line wires of the telephone system. The ap 
paratus just described may be used as a 
portable set or as a permanent installation: 
and when adapted for portable use, the con 
ductors 28 and 29 preferably have substan 
tial strength and are provided at their ends 
with hooks 30 and 31 whereby they may be 
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hung directly upon the wires of a telephone 
line (Fig. 6), or like hooks so suspended 
may be connected with the said binding 
posts by flexible conductors as shown in Fig. 
7. Otherwise, equivalent conductors of any 
nature may be used. The equalizing protection previously re 
ferred to is herein illustratively shown as 
furnished by a vacuum tube 33 and a horn 
gap 34 arranged in parallel between the ex 
ternal conductors. The vacuum tube is 
mounted in any convenient way inside the 
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box on a side wall thereof, and one end is 
connected electrically with an external plate 
35 in which the binding post 27 is set, 
while its other end is connected with a con 
ductor 36, conveniently a flat strip of cop 
per, passing around the box to a plate 37 
in which the binding post 25 is set. The 
horns of the horn gap are mounted adjust 
ably on the top wall 38 of the box and are 
connected to conductors 39 and 40 which 
pass along said wall into contact with the 
plates 35 and 37. Fig. 8 represents diagram 
matically, for greater clearness, the elements 
of two instruments such as that just de 
scribed connected in a line; and in said fig 
lure the same reference characters distinguish 
the diagrammatic representation of said ele 
ments, while pands indicate the primary 
and secondary windings of the induction 

The apparatus thus shown is essen 
tially like the ordinary bridging telephone 
set, but the showing is for illustration only, 
and other telephone connections and means 
of protection can be used as well, and in 
stalled in any suitable way or arrangement, 
whether that shown in the present drawings 
or otherwise without departure from the 
central idea of the invention which I desire 
to protect, as set forth in the appended 
claims. 
Also the two passages 2 and and 3 are 

there shown as separate tubes, both for con 
venience in the diagram and to indicate that 
two tubes are in principle equivalent to a 
structurally unitary double tube. 

In the combination thus described, the 
tube 1 is a sound conducting and electrically 
insulating medium enabling the operator to 
transmit and receive articulate speech and other Sounds through a telephone system 
without danger. It protects the operator 
against passage through his body to the 
earth of electrical charges and currents at 
high potential from the telephone line; the 
degree of protection thus given being a func 
tion of the length of the medium. I have 
found that a length of six feet of properly 
impregnated wood is sufficient, with an 
ample factor of safety, to protect the op 
erator against discharge of potentials up to 
30,000 volts. 
I have found also that the medium gives 

improved acoustical effects both in sending 

3. 

and receiving sounds, whether the medium is 
a tube with a double bore, or one with a 
single bore. These improved effects consist 
both in amplification of the sound trans 
mitted in either direction, and in an in 
crease in the range of vocal pitches possible to be used without production of disagree 
able and confusing reverberations or reso 
nances, when the diameter of the bore and its: 
length are in the proper ratio. In other 
words, the speech transmission is made both 
louder and clearer with the aid of this me dium properly proportioned than with the 
unaided telephone set. Without attempt 
ing at the present time to state exact dimen 
sions or proportions, or to formulate a gens. 
eral law applicable to the subject, I may: 
state the fact that I have obtained the re 
sults mentioned with tubes having a bore 
of one-half inch and lengths between three 
and ten feet, and also with tubes between 
ten and twenty feet in length having a bore 
of three-fourths of an inch. The values just given indicate approximately the correct. 
proportions necessary to obtain the im 
proved acoustical effects described. 
The tube or passage having the chari 

acteristics substantially as hereinbefore set 
forth, that is, the tube or passage which ex 
tends from the telephonic receiver to the 
ear piece, has the very important and valu 
able effect of diminishing to a safe degree 
the acoustical shock which occurs when a 
sudden extreme impulse is imparted to the 
diaphragm by electrical waves of high po 
tential and high frequency on the line. Such 
waves are imposed on the telephone line 
when an arcing ground or flashing of cur 
rent around an insulator, or analogous acci 
dent, occurs in a neighboring high potential 
electric transmission line; and are also 
caused by electrical storms and lightning 
discharges. Electrical waves of the sort 
here referred to are also called “steep front' 
waves. The effect of such waves upon the 
telephonic receiver is to give the diaphragm 
a sudden violent oscillation which, when the 
ear of the operator, is held in the ordinary 
close proximity to the receiver, causes a vio 
lent shock upon the ear. In extreme cases 
this shock may burst, the ear drum; and in 
any case it causes a nerve shock, and if re 
peated frequently enough it produces a pro 
found nervous reaction in the operator. 
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This danger to operators is so serious that 
the operation of telephone systems has been 
discontinued during electrical storms in preference to requiring the operators to ex 
pose themselves to that danger. The tube 
of my invention, by interposing an air 
column between the receiver and the op 
erator's ear, so softens the impuse deliv 
ered by the violent action of the diaphragm 
in the above described circumstances that 
danger of harm to the operator from these 
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causes is avoided, and in consequence tele phone lines may be continued in operation 
with the aid of the medium embodying this 
invention throughout the course of all such 
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05 ears by a headband. The receivers of such 

disturbances. 
So far as I am aware, the use or combina 

tion of a sound conducting hollow medium of 
this nature with an electrical sound trans 
mission instrument for and with the produc 
tion of such improved effects is a new inven 
tion or discovery, for which I claim protec 
tion herein. Such mediums adapted for the 
particular purpose last discussed may be used 
with telephones of any nature, with or with 
out the feature of insulation from electrical 
discharge, but preferably with that feature, 
all within the scope in which I claim pro tection. 
The term “electrical sound transmission 

instrument’ as here used, and likewise such 
terms as “electrical sound converting de 
vice,” “electrical telephonic device,” or 
words of similar import later used in this 
specification, include any means by which 
sound waves are transformed into electrical 
undulations, or vice versa, and specifically 
include all forms of telephonic transmitters, 
so-called, and telephonic receivers, so-called. 
Such instruments are forms of apparatus 
which are adapted to effect conversion be 
tween electrical effects and audible effects; 
or in other words to convert an electrical 
effect into sound, or an audible effect into an 
electrical effect. So far as concerns the 

35 broadest scope in which I claim patent pro 
tection for the invention embodied in the in 
sulating medium I do not limit such pro 
tection to so-called telephonic transmitters 
and receivers, but includes also such medium 
combined or applied for use with possibly 
other sorts of apparatus by which conver 
sions of the character indicated may be made. 
The combined apparatus with telephone 

set and sound-transmitting insulating me 
dium may be used in all conceivable rela 
tions and positions. It may be carried 
about and cut in on a telephone line any 
where and in various ways, some of which 
are illustrated in the drawings. In a per 
manent installation perhaps the most satis 
factory way is to mount the telephone on a 
wall with the insulating tube projecting 
horizontally at a convenient height for the 
operator, and the outer end of the tube with 
its terminal pieces may be enclosed in a 
booth; but these arrangements are optional 
and may be departed from at will. 
Some of the possible other uses of the 

sound-transmitting insulating medium are 
shown in the drawings. Fig. 9 shows its 
use for protecting a wireless telegraph op 
erator. Such operators receive signals 
through a pair of receivers held against the 
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pair and the headband are designated con 
ventionally as 41, 42, and 43, respectively. 
During electrical disturbances the operator 
cannot with safety allow the receivers to re 
main on his head, and at such times he is, 
of course, incapable of receiving signals. 
By connecting insulating sound transmis 
sion mediums 44 and 45, having ear pieces, 
to the receivers, the operator is enabled 
safely to listen for signals throughout an 
electrical disturbance. The same thing may 
be accomplished with wireless telephone ap 
paratus, as shown in Fig. 10 by connecting 
such a medium 46, equipped with a mouth 
piece 47 to the transmitter 48 of the set, and 
by connecting the same sort of medium, 49, 
equipped with an ear piece 50, to the re 
ceiver 51. In the latter case the mediums 
46 and 49 may be combined in a single unit 
tube structure having two bores, like that 
first described. I have not attempted here 
to show the complete circuits and equipment 
of the wireless telegraph and telephone ap 
paratus, for the use of my sound-transmit 
ting protection therewith does not involve 
any modification therein. In any other sit 
uation where a person is required to listen 
to sounds emitted from electrical apparatus, 
protection may be secured by like means in 
essentially the same way. 

Still another use of the invention is that 
of a relay adapted to connect telephones in 
different lines acoustically but without elec 
trical connection, and in fact with insula 
tion preventing current flow from one line 
to the other. Fig. 11 shows diagrammati 
cally an installation organized for that pur 
pose, where 52 and 53 are the transmitter 
and receiver of a telephone set in one line L, 
and 54, 55 are the transmitter and receiver 
of a telephone in a different line L. An in 
sulating tube 56, or equivalent sound con 
ductor, passes from the transmitter 52 of 
one instrument to the receiver 55 of the 
other instrument, and a like tube or medium 
57 passes from the receiver 53 of the first 
telephone to the transmitter 54 of the other. 
Thus an operator using any second tele 
phone on the line L can hold a conversation 
with an operator at any second telephone 
on the line L’; for when electrical undula 
tions in either line are converted into sound 
waves in the receiver connected in that line, 
such sound waves are conducted by the in 
termediate tube to the transmitter of the 
telephone in the other line, and are there 
transformed into electrical undulations 
which traverse the latter line. Laws or reg 
ulations prohibit direct electrical connec 

made between certain telephone tion bein 
lines, as for instance between a low tension 
public system and a high tension system 
near a power transmission line, but my in 
vention enables speech to be transmitted be 
tween more or less remote stations on the 
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different lines withoutputting either the 
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low tension system or its users in danger from the high potential conditions which 
are more liable to occur in the high tension 
system. In the case last described the 
sound conduits (56 and 57) may be ground 
ed at a point between their ends, if desired 
for additional protection. And in any case, 
the conduit or tube or equivalent medium 
may be made of sufficient length to obtain the needed insulating effect, being permissi 
bly constructed of separate lengths joined 
together end to end, when great length is re 
quired, and may be grounded from any 
point and in any use where grounding would 
be an additional safeguard to the operator 
or apparatus. 
I have intended to make it clear from the 

illustrative uses described in the foregoing 
specification that the fundamental idea of 
the invention is not limited as to the particu 
lar construction of the electrical sound con 
verting device (transmitter, receiver, or the 
like) with which my sound-conveying in 
sulating medium may be combined and used. 
I desire now to state further that such me 
dium is not necessarily required to be made 
as a tube, in the narrowest definition of that 
word, but that it may have any, form which 
enables it to conduct sound intelligibly. 
The term “tube' as herein used includes any 
hollow body or shell having a passage adapt 
led to conduct sound waves through it, 
whether such shell and passage are regular 
or irregular in shape and dimensions, pro 
vided always that the medium or tube is 
additional to the electrical device proper, 
and (except as to those uses previously de 
scribed which may be served without insu 
lation) is an insulating protector capable of 
preventing flow to ground of high tension 

45 

electrical potential. To be an insulating 
protector within the meaning of this speci 
fication, the medium must be capable of 
withstanding, without breaking down a sus 
tained electrical stress of at least one thou sand volts pressure (root mean square sine 

50 
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wave value) at any frequency. 
What I claim and desire to secure by 

Letters Patent is:-- . 
1. The combination with an electrical ap 

paratus adapted to effect conversion be 
tween electrical and audible effects, of a 
combined insulating sound conducting me 
dium and barrier including a channel for 
conveyance of sound waves, constructed and 
arranged to maintain safe separation be-, 
tween said apparatus and all parts of the 
person of an operator using it. 

2. The combination with electrical appa 
ratus adapted to effect conversion between 
electrical and audible effects, of a structure 
including a sound conducting channel and 
rigid supporting material, said channellhay ing an orifice designed to be placed beside 

the head of the operator, and the rigid struc 
ture being arranged to maintain said orifice 
at such a distance from the electrical ap 
paratus that in the normal use and handling 
of the combined instruments the operator is 
safely removed from the effects of high volt 
age at the electrical apparatus; said struc 
ture being of insulating material. 

3. The combination with an electrical ap paratus adapted to effect conversion between 
electrical and audible effects, of an insu lating Sound conducting tube having an ori 
fice adapted to be placed besides the head 
of an operator and being arranged to receive 
Sound waves from said electrical device; said tube being of a length between the said orifice and said apparatus greater than the 
length of a normal adult person's arm, and 
being further constructe separation between said orifice and the elec 
trical apparatus of a distance greater than 
the normal reach of an operator when placed 
with his head beside said orifice. 

4. The combination with an electrical de 
vice for converting electrical effects into 
sound, of a rigid insulating structure in 
cluding a channel arranged to conduct sound 

to maintain a . 85 
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from said electrical device and having an orifice adapted to be placed beside the ear 
of an operator, arranged and extended from 
said device to such a distance that all parts - of the operator's person using it are safely 
separated and insulated from the effects of 
electrical stress at high tension in said de 
WCe. 

95 

00 

5. A means for protecting an operator 
using an electrical telephonic instrument 
from the effects of high potential electric 
stress in such instrument and in the vicinity 
thereof, which comprises an insulating struc 
ture including a sound conducting passage 
having a terminal orifice, of such length and 
so extended that the orifice is at a greater 
distance from the telephonic device than the 
distance between the ear of the operator 
using it and the end of his extended arm. 

6. The combination with an electrical ap 
paratus adapted to transform sound waves 
into electrical effects, of an insulating struc 
ture having a sound conducting channel with 
an orifice adapted to be placed in front of 
the mouth of an operator, said structure 
having such length and arrangement that 
said orifice is separated from said electrical 
device by a distance greater than that to 
which the operator using it is able to reach 
when placed with his mouth in position to 
speak into said orifice. 7. The combination with an electrical ap 
paratus adapted to convert sound waves into 
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electrical effects, of an insulating medium 
including a channel for conduction of 
sounds, said channel leading from the elec trical apparatus and having anorifice, and 
said insulating medium being further con 30 



O 

(as 

structed and positioned to maintain a dis 
tance between the orifice and all parts of the 
person of an operator placed in position to 
speak into said orifice, sufficient to insulate 
such operator from the effects of electrical 
stress at high tension in and adjacent to said apparatus. 

8. A means for making safe the use of telephonic apparatus in the vicinity of high 
potential electric currents, comprising the 
combination with an electrical telephonic de vice adapted to be placed in position to re 

2) 

ceive electrical current or charge, of an in 
sulating holder of substantial length on 
which said apparatus is mounted and by 
means of which it can be placed in current receiving position, and a sound-conducting 
passage in association with said holder the 
walls of which are of electrically non-con 
ductive material throughout the greater part 
of their length, said passage being in sound 
receiving proximity at one end to said tele 
phonic device, and having an orifice remote 
from Said telephonic apparatus through 
which sound waves may pass. 

9. An electrical telephonic device com 
bined with a holder of substantial length 
made of insulating material on which said 
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device is mounted, said holder having a Sound-conducting passage through it termi 
nating in sound-receiving proximity to said 
device, and an ear piece in connection with 
the end of said passage rémote from the tele 
phonic device and adapted to be placed be 
side the ear of an operator; said holder adapted for manipulation to place the tele 
honic device in position to receive current 
rom a source of electricity and having a 
length sufficient to protect the user holding 
it at one end from the current in a high po. 
tential conductor with which its other end may come into contact. 

10. A means for making safe use of an 
electrical apparatus for the conversion of 
electrical into auditory effects, in the vicin 
ity of high potential electric currents, com 
prising the combination with such an elec 
trical apparatus adapted to be placed in 
position to receive electrical current or 
charge, of an insulating holder on which 
said apparatus is mounted, said holder being 
ortable and movable by an operator and aving a length and insulating strength 

sufficient to safeguard the operator from the 
effects of high tension electrical stress when, 
the operator holds said electrical apparatus 
in the vicinity of a conductor of high po 
tential electric current and the holder struc 
ture being associated with a sound conduct 
ing passage the walls of which are of electri 
cally non-conducting material, said passage 
being in sound receiving proximity at one 
end to said apparatus and having an orifice 
remote from the apparatus through which 

65 sound waves may pass. 

of insulating material an 

phonic apparatus is safely distant as to all 
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11. The combination with an electrical 
telephonic device adapted to convert sound 
waves into electrical effects of a structure of 
Substantial length made of insulating ma 
terial, which structure includes strength for Supporting and moving the telephonic de 
vice and a sound conducting channel leading 
from said device, and a mouth piece in con 
nection with the end of said channel remote 
from the telephonic device adapted to be 
placed in position to receive sound from the 
mouth of an operator; said holder structure 
being movable by the operator and having a 
length sufficient to protect the operator hold 
ing it at one end from the current in a high 
potential conductor with which its other end 
may come in contact. 

12. The combination with a telephonic ap 
paratus adapted to be used in proximity to 
conductors of highpotential electric current, 
of a combined holding and passage structure 

of a length so 
great that an operator whose head is at the 
remote end of said structure from the tele 
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parts of his person from the effects of an 
electrical stress at high tension in said appa 
ratus, and said passage being in sound con 
ducting proximity to said apparatus at one 
end and having an orifice at the opposite 
end. 

13. A protective telephonic apparatus 
comprising a box, a tube projecting from 
said box having two separate channels with 
distinct terminal orifices adapted to be 
placed respectively in front of the mouth 
and beside the ear of an operator, said tube 
being of insulating material, an electric tele phone apparatus including a receiver and a 
transmitter in said box, and exclusive tubu lar connections joining the passages in said 
tube with the transmitter and receiver, re spectively. 

14. A telephonic apparatus comprising a 
receiver and a transmitter, means for hold 
ing them adjacent to one another, a tube of 
insulating material having two separate and 
exclusive passages, means connecting one of 
said passages exclusively to the said trans 
mitter, means connecting the other of said passages exclusively to said receiver, and 
terminal fittings in exclusive connection with 
the respective passages. . O 

15. A telephonic apparatus as set forth in 
claim 14 wherein diaphragms for excluding 
moisture are interposed at suitable points 
near the respective orifices of said passages. 

16. An apparatus as set forth in claim 14 
in which a box encloses the telephonic appa 
ratus, and conductors in electrical connection 
with said apparatus are attached to the box 
and are provided with hooks enabling them 
to be hung on the wires of a telephone line. 

17. A means for making safe the use of telephonic apparatus in the vicinity of high 
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potential electric currents, comprising the 
combination with an electrical telephonic de 
vice adapted to be placed in position to re 
ceive electrical current or charge, of an in 
sulating medium having an interior sound conducting passage in sound-receiving prox 
imity at one end to said telephonic device 
and having an orifice remote from said tele 
phonic device through which sound waves may pass, said medium being so disposed 
that said orifice is at a distance from said 
telephonic apparatus greater than the reach 
of an operator when placed with his ear ad 
jacent to such orifice. 

18. A means for making safe the use of 
telephonic apparatus in the vicinity of high 
potential electric currents, comprising the 
combination with an electrical telephonic de 
vice adapted to be placed in position to re 
ceive electrical current or charge, of an as 
sociated holder and sound conducting tube 
made of insulating material, on the holder 
part of which association the telephonic ap 
paratus is mounted and which the tube por 
tion of which association said apparatus is 
in sound-conducting connection, said holder 
being operable to place the apparatus in cur 
rent-receiving position, and the tube having 
an orifice remote from said apparatus. 

19. The combination with a telephonic 
receiver of a sound conducting tube extend 
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ing from said receiver and having an ear 
piece adapted to be placed beside the ear of 
an operator, said tube having abore of ap: 
proximately one-half an inch and a length of : 
at least approximately three feet, whereby 
the contained air column diminishes to a 
safe degree the acoustic shock carried b 
electrical waves of high potential and hig 
frequency on the line. 20. An electrical apparatus adapted to ef 
fect transmission between electrical and 
audible effects, combined with a tubular 
sound conductor leading from said appara 
tus and adapted to conduct sound waves be 
tween the same and a distant orifice; the 
ratio of the bore of said tube to its length 
being so small as to damp sound reverbera 
tions, and at the same time so large as to 
conduct sound without substantial diminu 
tion of the clearness and loudness of trans 
mitted words; said ratio being within the 
following named limits, to wit; a bore of 
approximately one-half inch diameter for 
tubes between 3 and 10 feet in length; and 
a bore of approximately three-fourths of an 
inch in diameter for tubes from 10 to 20 feet 
in length. In testimony whereof I have affixed my 
signature. 

FRANK C, DOBLE, 
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