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 UNITED STATES PATENT OFFICE.

REGINALD A. FESSENDEN. OF WASHINGTON, DISTRICT OF COLUMBIA,

ASSIGNOR TO THE NATIONAL ELECTRIC SIGNALING COMPANY, OF

PITTSBURG, PENNSYLVANIA, A CORPORATION OF NEW JERSEY.
~ CAPACITY. '

No. 814,051.

~ Bpecification of Letters Patent -_
. Application flled December 14, 1004,

'Patented March 13, 19086.
Serial No. 336,868,

To all whom it may concern:

DEN, a citizen of the United States, and a
resident of Washington, District of Colum-

bia, have invented certain new and useful Im-

nrovements in Capacities, of which the fol-
lowing is a spectfication. ~ '

The invention herein described relates to
improvements in condensers, especially con-
densers for use with alternating currents of

" high frequencies, and still more especially to

135
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- and the dielectric.

condensers for use in wireless telegraphy.
The invention is hereinafter more fully de-

scribed and claimed.

ires 1, 4, and 6

odying my 1m-

part of this specification, g
show views of condensers em
provement. Figs.2, 5, and- 7 show sections
of the same, and Fig. 3 shows an arrangement
of circuits for use 1n connection with my in-
vention. |

'n the accompanying dra;;gs, forming a.

Heretofore there has been gfqa.t difficulty
in obtaining condensers for use with alternat- |

ing currents of high potential, and more espe-

cially high potential and high frequency such.
a3 are used in wireless telegraphy.

For low potentials specially-prepared par-
aflin condensers have been used; but they
are objectionable in many cases on account
of the paraffin becoming chemically changed

under the action of the high potentials and
‘because the paraffin becomes soft at compar-
“atively low temperatures, such as are met
01l condensers have been. |
Glass has:

heen very generally used for this work; but I

with 1n summher.
used, but are bulky and heavy.

Liave found that the use of glass condensers
as ordinarily constructed is objectionable on

account of the presence of very heavy losses

and objectionable heating.

In applying -(:u:‘)mpara;twelf' large metallic
sheets to the surface of a dielectric 1t 18 prac-
tically impossible to prevent the formation of
minute pockets betweén the metallic sheets
These pockets contain
fluids which cannot be removed and the pres-
onv e of which give rise to large losses.

I have discovered that one of the chief dif-
{iculties is due to the irregular or non-—contig

<o uous contact between the metallic coatings

of the condenser and the dielectrie material

hetween the coatings and have given a mathe-

matical explanation of this effect in a paper |

iy,

= .

Be it known that I, REGINALD A. FESSEN-

r
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]

!

between adjacent areas permitting

- N
* . H

. .Ir [
W

on insulation’ |
Institute Electrican Fngineers, 1898.)

~ As the result of numerous axperimenta I
have found that this difficulty can be over-
‘come by making the metallic coatings in such

manner that they are non-integral—. e., are
formed of a large number of small areas ar-
ranged in such relation to each other that
while currents can freely pass from one area
to the next there will be openings of spaces
| y g the re-
moval or escape of fluids from between the
metallic sheets and the dielectric. By rea-
son of the small extent of the areas the for-
mation of continuous contact between the
areas and the surface of the dielectric can be
'ea,silir and‘surely attained. . As the areas are

small,

lation’ and conduction. (American

55

60

_ 70
the openings or spaces between adja-
cent areas are numerous, (permitting thé free
‘evaporation or extraction of the solvents
which may be used in the cement or of air or
gases which would otherwise remain between

75

the. metallic coating and the dielectric.) As

a further improvement I have found it ad-

vantageous to cover the edges of the coatings -
by an additional layer of insulating material,

electric lying between the coatings.

In Fig. 1, 1 is a plate which may be of mica,

and 2represents small areas of tin-foil fa,pé)lied
so asto bein continuous contact.” A conduct-

ing-plate from one area to another isformed by

preferably of the same character as the di- 80

causing adjacent areas to overlap to a certain

electric openings or spaces should be left for

extent. In applying these areas to the di-

the escape or removal of fluids, &e. Fig. 21s

a sectional view of the same, showing the

‘mica plate 1, the tin - foil coating 2, and a

9¢

protecting layer of mica 3 covering theedges

of the tin-foil coatings, so as to prevent dis-
charges from the edges of the coatings.” -
__In the construction shown in Kigs. 4 and 5
a large sheet of metal, as tin-foil, isdivided up
into small connected areas 4, forming holes

or openings 5 through the sheet, said holes or

openings being sufliciently numerous and so
distributed as to afford ample opportunity
for the escape of or riemovaﬁ’ of
from between the metallic coating and the sur-
face of the dielectric. B

Fir. 6 shows still anogher form in which
a plite metallic coating consists of areas
formed by flattening a sheet of wire-gauze, as

100
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by passine it between rolls, and causing 1t to
present an alimost [“)L"‘lfﬂ{ﬂ\ cONUNUOUS sur-
face, with, however, small mterstices to per-
it of the mmm ation, removal, orrenewal by
a Vet - pump of nh]mtmuable flutds or
cases which might otherwise eX151 hetween
{he coatings andd the dielectrie.

RES 11111%1;1{11‘1“ the improved results ob-
tatied by this novel method of cnn»-,u ue tmn
fwo condensers. were L iken. both having
similar plates of mica, but the metallie r*(}.;lt—
tmes of one formed of two SINgIe pleces of t111-
foil, whiie the metallic coatings of the other
were Tormed of 2 tmml or of small areas ar-
ranged as deseribed. Both condensers werye
tested with the saine alternating - current
voltage, and whereas the one w hose coatings
were formed of Jaree pieces of tin-foil hecame
very hot and broke down in a few minutes
ol twelve thousand {ive hundred volts, the
one whose coatings were formed of a number
of sinutl areas of tin-foil 1 continuous contae
with the diclecirie at the end ol one houy i
not only not broken {l{mu but was so cod

that a piece of parallin placed upon & s |

not soltened.

[ donot Hmit myself to any particulas kind
of dicleetric or 1o any particular kind of me-
talhic coatimgs, as T have found this n wthud
applicable to many types of condensers.  In-
stead of Inica, h ward rubber or even in soine
LHIHL"*H“L{H'- 111.;1\ he used, and the coatings may
be applied airee 41y
or may be applied with suitable cemmlt--—¢1-,
for ﬁ\ampltﬂ a solution of shellac—or may be
viddeamzed in position.

The solvent and gases mayv be removed by
baking under heat ’mm or without pressure
or by o vacuum with or without pressuve.
In ull cases, however, the conductimg-coat-
s should he so arranged as to 11111‘19 cood
continuous contact with the dwh}( trie *md to
avoid the retention or entrance of objection-
able flulus or gases between the metallie coat-
Ings uml the diclectric. |

Fie. 3 shows sending and receiving stations
tnﬂ;mlvmu the 1111”@11{1011 herein deseribed.
518 1%@11{1111” conductorgr mmded ab 0. 101s

o condenser of the form hu cin deseribed. 11

1s & spark-zap.  121s a source of alternating

]

as i the caseol f?rulfl 1{1;11 |
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current: 13, a sienal-kev; 14, a transtormer.
On depression of “the k oy 13 the condenser 10
s chareed and discharged across the gap,
thewlw emitting the waves which are re-
cerved  upon e receiving - conduetor 19,
which 1s oper atively connected to the re-
ceiver 11 of the ty pe described in United
States Patent No 706,735, said receiver ‘){‘-mff
arranged in a closed tllI]t‘d crrendt which 1s
piefombl‘; tuned to the same {requency as
the receiving-conductor 15, sending-condue-
tor 1, and the Jocal SPIHHHG-{’HLUHJ ontain-
g the condenser 10 and spars-gap. 11, 16

an indicatine instruraent, and 17 is & loc al
} attervy.

i claiin herein as my 11”1"&1'{—&11{1[}1*--“*
A condenser ha vIng N coinbination !
(lwlmtf ¢ and metalhie C()dtlll“‘a mm\mﬂed of

G Tiumber of small areas Ll("(‘tflt& ly con-
J'.,“!'m L(./(_l

2. A condenser hm*mtr in f-umbnmtlon &,

hde{*h i and metallic LOatlllin in continuous
contact with the dielectric (J\(‘{q_:t at suchpor-
tions as the areas contact W 1ith each other,

3. A condenser hatving n wmhummm &

dielectric and metallic coatmwb (;01}1{}059{1 of
a number of small areas electilm v oeon-

nected and in continuous contact W uh the
dmlut‘tnc

A condenser having in combination a
soli(l dielectric and metallic coatings m con-
timmu*—a contact with the dielectric and hav-
ing th{-"lt odges protected by solid msulating
111‘5. t erial. |

. A condenser having i combination wu
uwlo(,u*w and non-integr al metallic ¢ atings
n eh ctrical contact.

A condenser having 1n mmﬂmmtmn )}
dlel(mtrlc and non- 11‘*1,0'}1&1 metaliic {*mmmwb
1 electrical contact wi ith one another and in

""}1

continuous contact except at such pmtmm

as the areas contact with esch other with the
diclectrie.

Siened at Washington, Dist riet of Colum-

'~ bia, This 14th dav of Decembrﬂ, AL B 1904,
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Witnesses:
Turovas F. Browy,
Jrssiy B, BrENT.
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