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The present invention relates to a device for 
discharging electricity from charged bodies. 
While not limited thereto the discharging device 
of the present invention is particularly well suited 
for quietly discharging static electricity ac 
cumulating on aircraft in fight so that inter 
ference with radio reception is prevented. 

Aircraft, when flying through precipitation 
areas become charged to potentials sufficiently 
high with respect to space as to cause corona, dis 
charge from various projecting parts of the air 
craft. Such discharges are of the so-called blunt 
point type which, if permitted cause severe radio 
interference which hampers and sometimes 
completely precludes use of radio receiver equip 
inent on board the aircraft. In order to prevent 
this difficulty attempts have been made to dis 
charge static electricity from the aircraft by 
means of relatively silent type discharge points 
mounted at the extremities of the aircraft. Such 
points, because of their characteristic non-linear 
increase in current with increasing voltage, tend 
to maintain the charging potential at a value be 
low that to cause corona, from the ship's noisy 
blunt-points. 
At the present time fairly good results are ob 

tained by using a static discharger which com 
prises a cotton wick extending from a metallic 
retaining tube. The tube is arranged so that 
the wick projects into the air-stream, the wick 
being made electrically conducting by filling it 
with ethylene glycol. However, this type of dis 
charger has the disadvantage that the ethylene 
glycol evaporates so that the wick must be re 
filled from time to time, thereby giving rise to 
a maintenance problem. Also the wick collects 
dirt which tends to interfere with its discharge 
properties. A further difficulty with this type of 
discharger is that while it is relatively quiet when 
discharging at a negative potential relative to the 
surrounding space, it is noisy when discharging 
at a positive potential. It has been found that 
aircraft may accumulate either a positive or 
negative charge while flying through space de 
pending upon atmospheric conditions and there 
fore it is apparent that to be completely satis 
factory from the standpoint of reducing radio 
interference, a static discharger should be rela 
tively quiet when discharging potentials of either 
positive or negative polarity. - 
An object of my invention is to provide an im 

proved static discharge device and a method for 
making the same. - - - - - 

Another object of my invention is to provide a 
static discharge device for aircraft which will i 
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quietly discharge accumulated charges on the air 
craft of either polarity. 
Another object of the invention is to provide a 

static discharge device which requires very little 
maintenance. 

Further objects and advantages of my inven 
tion Will become apparent and my invention will 
be better understood from the following descrip 
tion refeiring to the accompanying drawing and 
features of novelty which characterize my inven 
tion will be pointed out with particularity in the 
claims annexed to and forming a part of this 
specification. 

In the drawing 
Fig. 1 shows my improved static discharge de 

vice mounted on the wing of an aircraft. 
Fig. 2 is a longitudinal cross-sectional view of 

the device taken along the line A-A of Fig. 1. 
Fig. 3 is an exploded view showing the arrange 

ment of parts prior to assembly. 
Fig. 4 shows a woven tape used in making the 

device. 
Fig. 5 shows the manner in which the tape is 

Wrapped. 
Fig. 6 is an enlarged view of a part of the de 

vice shown in Fig. 1. 
I have found as a result of extensive investiga 

tion that a bundle of glass threads, when specially 
treated to make the threads electrically conduct 
ing, acts as an excellent discharger for discharg 
ing static electricity from the charged bodies in 
that the discharge occurs with production of a 
very small amount of radio noise. Also for rea 
sons not thoroughly understood, I have found 
that a bundle of conducting glass threads pro 
jecting into an air stream will discharge static 
electricity equally well when charged to a positive 
or negative potential relative to the surrounding 
atmosphere. 
According to the present invention the unique 

discharge properties of Specially treated glass 
threads, which I have discovered, are used to ad 
vantage in providing a new and improved static 
discharge device for aircraft and other moving 
vehicles. Also, according to the invention I pro 
vide a method whereby a glass thread type of 
discharger suitable for use on aircraft can be 
manufactured in a simple and relatively inex 
pensive manner. 
Referring to Fig. 1 of the drawing, I have 

shown a typical installation of my improved 
static discharger mounted adjacent the trailing 
edge and near the tip of an aircraft wing . As 
shown the discharger comprises a supporting rod 
2 one 'end of which is clamped to a metallic 
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bracket 3 which is in turn fastened to the sur 
face of the aircraft wing in any Suitable man 
ner as by screws 4. A clamp 5 holds the rod 
2 in position on the bracket 3 and to further in 
sure against axial movement of the rod under 
the force of the air stream the inner end of the 
rod is provided with a head portion 6 which is 
received in a complementary depression 7 in the 
raised surface 3a of the bracket 3. 
The outer end of the rod 2 which projects into 

the air stream is provided With a reduced por 
tion 8 from which extends a bundle of glass fibers 
or threads 9. The glass threads 9, which are ren 
dered electrically conducting by a process which 
will subsequently be described, are electrically 
connected to the body of the aircraft through a 
wire O which runs through the supporting rod 
2. Electrical contact between the body or skin 
of the aircraft and the wire f may be made aS 
shown by means of a metal tab f, One end of 
which is fastened to the wire O while the other 
end extends through the rod and is clamped 
against the metallic support 3. Electric charges 
accumulating on the aircraft in flight are there 
fore conducted to the bundle of glass threads 9 : 
from which they are discharged into the air 
stream from the tips of the threads which con 
stitutes a multiplicity of fine discharge pointS. 
As shown in Fig. 1 the supporting rod 2 is pref 
erably mounted so that it extends from an eX- : 
tremity of the aircraft such as the Wing tip and 
points towards the rear. Also to aid in the dif 
fusion of the electric charges from the glass 
threads into the air Stream, the rod 2 is pref 
erably cocked at an angle relative to the line of 
flight So that the outer extrenity of the rod 
carrying the glass threads projects to Some ex 
tent Sideways into the air stream. In order to 
protect the glass threads from undue vibration 
and oscillation in the air stream a protective 
shield or tip 2 is provided which extends out 
wardly on the windward side of the discharge 
threads. 
A method by means of which the glass threads 

may be made electrically conductive and may be 4. 
conveniently embodied in a structure of the type 
shown in Figs. 1 and 2 of the drawing Will noW 
be described. 
Woven glass tape formed of fine threads of 

glass suitable for use in my discharger is now 
commercially available. For example, tape which 
I have found satisfactory is supplied in rolls 1 
inch wide, the tape having a thickneSS of .003 
inch. In making my improved discharger I have 
used a piece of this tape which is indicated by the 
numeral 3 in FigS. 4 and 5 of the drawing. 
As a first step in the process a section of glass 

tape of suitable dimensionS is treated by a known 
process to make the glass threads or fibers elec 
trically conducting. One way in which this can 
be done is to heat the Section of glass tape in the 
presence of tin chloride vapor and a small 
amount of Water vapor. When this is done me 
tallic tin combines with the glass and forms a 
thin conducting layer. In carrying out this proc 
ess care should be used not to heat the glass tape 
beyond 300 degrees C. as otherwise the glass 
threads may become brittle So that they break off 
easily when subjected to a high velocity air 
stream. An atmosphere of tin chloride vapor can 
be produced by simply heating crystals of stannic 
or stannous chloride in the oven used to heat the 
tape. 

After the glass tape has been treated, a section 
pf the tape is frayed by removal of the cross 
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4. 
threads as indicated by the numeral 4 in Fig. 4 
of the drawing. As a means of Supporting the 
glass tape and also for providing means for mak 
ing electrical contact with the conducting glass 
threads, a sheet 5 of conducting material, Such 
as copper, is wrapped and crimped about the un 
frayed portion of the glass tape. The sheet 5 
is shown prior to Wrapping and crimping in Fig. 
5 of the drawing and after wrapping and crimping 
in Fig. 3 of the drawing. Prior to the Wrapping 
operation the glass tape may be folded over one 
or more times in Order to more nearly approach 
the desired circular cross-section. In order to 
provide additional Support for the glass threads 
in the frayed section of the tape, the sheet 5 is 
provided with a forwarding extending tab 6, 
which is crimped around the glass threads as 
shown. Also, the end of the conducting wire 
is conveniently attached to the conducting sheet 
5 by the crimping operation as shown. 
The Supporting rod 2 may be conveniently 

formed from two Semi-circular moldable Sections 
and 8 which may be forined of a Suitable 

Inolding material Such as a condensation prod 
uct of phenol and formaldehyde. Also a semi 
flexible naterial which retains a certain degree 
Ci fiexibility at low temperatures such as poly 
wiry chloride may be used to advantage for Some 
applications. The assembly comprising the coin 
tact, tab f, the wire (, the crimped conducting 
sheet is and the glass threads 9 is then placed 
between the two noidable Sections and 8 and 
the entire aSSembly Subjected to heat and pres 
Sure to mold the integral Structure shown in Figs. 
i and 2 of the drawing. Preferably preformed 
grooves 9 and 23 and recesses 2 are provided 
in the Sections and 3 to receive and cen 
tralize the encased conductor assembly. As best 
ShoWin in FigS. 2 and 6 the arrangement is such 
tilat after the molding operation the glass threads 
9 project beyond the reduced tip 3 so that when 
the device is mounted as shown in Fig. 1 the glass 
threads extend into the air stream. One of the 
molded Sections such as is provided with an 
extension 2 which, as mentioned before, pro 
vides a shield on the Windward side to prevent 
violent oscillation of the glass threads in the air 
Stream. 
From the foregoing it will be apparent that I 

have provided an improved Static discharge de 
vice for aircraft which is simple and inexpensive 
to manufacture. Flight tests have indicated that 
Static discharger's built in accordance with the 
above description are very effective in reducing 

5 radio noise regardless of the golarity of the 
charges accumulating on the aircraft. Especially 
in the case of large aircraft improved results may 
be obtained by employing Several dischargers lo 
cated at the extremities of the aircraft such as 
at the Wing-tip, on the tail, etc. A very important 
advantage of my in proved discharge charger is 
that it is dry and for that reason it does not de 
teriorate from evaporation, as in the case of the 
cotton-wick type discharger mentioned above. 
Although I have shown and described particu 

lar embodiments of my invention, I do not desire, 
to be limited to the particular embodiments de 
Scribed, and I intend in the appended claims to 
cover all modifications which do not depart from 
the Spirit and Scope of my invention, 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
1. A method of making a static electricity dis 

charge device comprising the steps of subjecting 
a heated woven glass tape to tin chloride vapor 
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in the presence of a small amount of water vapor UNITED STATES PATENTS 
to make the majority of the individual fibers 
within Said glass threads of the tape electrically n6:1 sm?T- April 914 
conducting, the removal of cross threads from one i41526. Howard June 13, 1922 
end of said tape, and then Wrapping the other end s 1553,087 ina. Sept. 8, 1925 of Said tape so that a bundle of unidirectionally 2113755 Littleton May 24, 1938 
running threads projects from the wrapping. 2.293.913 Planiol III. Alig.25, 1943 

2. A device for discharging static electricity 2305.003 Cadwell ----------- NOW. i. 1942 
from aircraft comprising a glass tape which is 2,309,584 George ------------ Jan. 26, 1943 
electrically conductive by reason of the presence 10 2,318,340 Thacher ----------- May 4, 1943 
in the surface of the glass of a reaction product 2,320,146 Leake ------------- May 25, 1943 
of moist tin chloride and glass, One end of Said 2,333,144 Bennett ------------ Nov. 5, 1943 
tape being without cross threads, the remaining 2,341,219 Jones -------------- Feb. 8, 1944 
threads being divergent and affording a plurality 2,429,420 McMaster ---------- Oct. 21, 1.94 
of electrically conductive glass threads compris- 15 2466,024 Hall --------------- Apr. 5, 1949 
ing a multiplicity of fine, individually Eric; 2,466,311 Hall --------------- Apl'. 5, 1949 conducting glass fiber discharge points an s 
means for connecting said tape to a body to be FOREIGN PATENTS 
discharged. Number Country Date 
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