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

CONDENSER.

SPECIFICATION forming part of LettersfPatent No 793,777, da.ted July 4, 1905. |
Application filed March 30, 1905, Serial No. 252,944, |

To all whom it may concern: .

Be 1t known that I, REcinALD A. FESSEN-
:DEN, a citizen of the United States, residing
at Washington, District of Columbia, have
1nvented or discovered certain new and use-

tul Improvements in Condensers, of which
improvements the following is a specification.
The mmvention described herein relates to

certain improvements in condensers whereby .

a high efficiency in all electrical work where
condensers are employed is obtained, but

especlally in the generation and transmission

of electromagnetic waves.

. One of the most serious difficulties encoun-
tered In connection with the generation of

-~ electric oscillation has been the impractica-—

- strength and other characteristics.
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bility of obtaining a condenser having a di-
electric suitable or sufficient as regards its
The
condensers heretofore known and used are
deficient for the generation, transmission,

and reception of electrical oscillations in the

following particulars: -
(@) The dielectric may change its specific

inductive capacity with the potential and

thereby distort the wave form, as was dis-

water and certain liquids.

(@) T have ascertained that when water :
and certain other liquids are used as dielec-

trics a change of potential will produce a

change 1n the specific inductive capacity of
the dielectric, causing a distortion of the

wave form and thereby rendering a sharp
tuning impossible. To some extent distor-
tion of the wave form for the same reason
occurs when glass is used as a dielectric.
. (b) The dielectric may change its capacity
with the frequency and with the temperature.
These defects, which are common to nearly
all dielectrics cause considerable loss and
prevent the maintenance of accurate tuning.
(¢). Losses of energy and heating of the
dielectrics and a consequent lowering of reso-

nance may occur through dielectric hystere-

sis and through electrical conductivity of the
dielectric. o

- (d) The dielectric may give brush dis-
charges when subjected to high potential,

years ago by me, as regards |

causing serious loss. I have ascertained by
actual measurement that the possible loss

from this source with glass-plate condensers
may be equal to fi

Ity per cent. (50%) of the
energy. - Air under ordinary pressures is
also subject to similar loss.

(¢) The condenser may be weak dielec-
trically, rendering necessary a large increase
in the bulk of the condenser with consequent
Increase in cost, as in condensers using oil or
alr under ordinary pressures as a dielectric.

(f) The dielectric may not endure under
extremes of temperature, as for example, a

paraffin will soften and break down at ordi-

nary summer temperature, while a mixture
of rosin and beeswax will crack and break
down at a low temperature.

(¢g) 1t 1s dulicult to attach the condenser-
coatings to the dielectric without including
air or other substances. As I have hereto-
fore shown the imperfect contact between
the coating and the dielectric causes heating
with consequent loss and ultimate destruc-
tion of the condenser. -

() The presence of foreign matters effects
the resistance or dielectric strength of the di-
electrics, as in the case of oil-condensers.

(2) Where 1t 1s necessary by the reason of
the weakness of the dielectric to increase its
size to obtain the desired capacity, the ter-
minals required by the increase in bulk, have
so much self-induction as to greatly reduce
the eificiency of such condenser, which is also
objectionable by reason of its size.

By reason of these and other defects, uni-
formly reliable results cannot be obtained in
the generation, transmission and reception of
energy by electromagnetic waves, as even
comparatively small losses greatly affect
resonance. 1 havefound that although two
condensers may appear equally efficient, one
will give practically twice as much resonance
as the other.

The mvention described herein has for its
object the provision of a condenser having a
dielectric which being practically free from

ik L

defects, present in condensers heretofore

known and used, may properly be termed a
perfect ‘‘dielectric.”
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The mvention also has for its object the

combination of such a condenser with ele-
ments or mechanism employed in the genera-
tion, transmission and reception of energy by
elmtromaﬂnetm waves. The invention 1s

hereinafter more tully described and claimed.

In the accompanying drawings 'forming 2
part of this specification Blcrure 1 1S a sec-
tional elevation of my 1mp10vcd condenser
Fig. 2 is a sectional plan view, the plane of
section being mndicated by the hne 1L 1I;
Figs. 3 and £ are stmilar views illustrating a
modﬂmatlon Ifig. 5 1s a sectional elev&tlon a
combination of a form of my 1mproved con-
denser with a transformer or inductance and
a spark-gap; Fig. 6 1s a top plan view of the
same; Ifig. 7 1s a _sectional plan on a plane n-
hcated bv the line VII VII; Fig. 8 1s a top
plan view of the construction shown in g, 5,
the cover and parts carried thereby bemg re-
moved; Fig. 9 1s an enlarged sectional view of
the transformer or inductance; Kig. 10 is
sectional elevation showing a condenser in-

ductance and spark-gap terminals and means.

for adjusting the inductance; I'ig. 11 1s a sec-

tional plan view on a plane indicated by the

line X1 XI Fig. 10; Fig. 12 is a sectional ele-

vation of acombined condenser adjustablein-

ductance and spark-gap terminals and ig.

13 1s a sectional plan view on a plane indi-
ated by the hine X111 X111 Fig. 12.

The facts that compression improves the
insulating character of gases and t
are seif- 1"eatornw as regards themr 1 1&-,1111;&1110
qualities, do not im ply that com pressed gases
are suitable as a dielectric for (;ondensorw as
will be readily perceived when 1t is ¢ onsidered
that oil, which has high msulation and is seli-

restoring, is objoctunml)lc for many reasons,

some of which have been stated. 1 have
found that a great factor in the efficiency of
compressed -air condensers is that above a
certain pressure, apparently varying with
the structure (but 1s generally above SIXtY
pounds per square inch. ), the static discharge
and its accompanying loss of energy, Whlch
may amount to filty per cent. (509%) in air at
ordinary pressures, seems to dlmppeu‘ e1-
tirely.

A r:,,.dle[u] examination of a condenser hav-
mg an alr dielectric under a pressure from
one hu wdred and fifty to two hunderd puuﬂdg
with plates one-twelfth (,1,) of an inch apart,
lmle a
up to the moment of the breaking down.
the pote

(_) n

wtial bemg gradually raised from
twenty thousand f0 twen ty-seven thousand
five hundred very many times, no brush dis-
charge was visible at any time and there was
not any apparent loss of energy at twenty-
eight thousand volts, while at twenty-eight
thousand five hundred volts, the spark passed
In each case. By taking advantaﬂ*e of the
dl‘a@OVBlle I have made in this wgmd; it 1s

hat gases

to disclose any VIH]blG brush dischar oe

1

‘members of such series.

793,777

practicable to make condensers of reasonable

05

size and cost and having a higher efliciency

than condensers with any other dielectric. 1
have found that my improved condenser,

when applied to wireless telegraphy, is much

more efficient than any other condenser, es-
pecially when used in connection with a

spark-gap, also under pressure as described,

and claimed in Let tels Patent No. :06,{41
granted to me August 12, 1902.

A simple form of my 11111)1'0ved condenser

1s shown in Figs. 1 and 2. The two series of
metallic or conductuw members are formed
by the tubes 1 and 2 Lhe tubes of one series
being arranged inside of the tubes of the
other series. The pairs of tubes are properly
spaced within a tank or shell 3, which may be
formed of any desired 111&1:811&1 but prefer-
ably of metal. When the tank is formed of
metal the inner tubes are secured, preferably
by upsetting, in holes in the ends of the tank,
so as to be electnc‘ﬂly connected therewith.
The exterior tubes are held in position by

&nnulm stools 4 of msulatmrr material, which

1in turn are held in position b}?' the inner tubes
or members. Passages are formed, prefer-
ably through the biool to p{"lllllt the en-
trance of comple%ed f"ra,s arid under this
term 1s included atr or any other suitable oas,
between the tubes.
or both of its ends are formed of metal, and

one series of members are secured thereto in
the manner described, such

tank or end
thereof serves to electrically conmect the
The members of
the other series as the tubes 2 are connected
by wires as shown, and a wire or wires 5 con-
nected to one or more of the members is
passed through a plug 6 of insulating mate-
rial secured to the tank or shell,

In the construction shown in Figs. 3 and 4

the.concentric tubes 7 and 8 form one mem-
ber of the condenser and are held in position
by stools 9, preferably of conducting mate-
rial, wher C-by such tubes are ele(.,tuc 13 CON-
nected to the containing tank or shell. The
other member of the condenser is - ormed by
a tube 10 arranged intermediate of and con-
centric with the tubes 7 and 8. . This tube is
supported and held in position bv stools 11
of insulating material. The tube 10 18 con-
nected with a binding-screw by a wire pass-
1ng through the plug 6 of isulating material.
The tanls are pmtu ably pmmdcd with pres-
sure-gages 12 and valved inlet-pipes 13
wher ehy they may be connected with a suit-
able COMPressor..

In Ifig. 5 1is ahown a form of my improved
condenserwith an inductanceora transfor mer
and the spark-gap underpressure. The tank
or shell 14 which may be of any suitable ma-
terial as iron, brass, or aluminium, is prov ided
with a removable mp or cover lwl(l[ in posi-

tion by bolts, the joint between the cover and

When the tank or one .
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~ “ported within the tank or shell.
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1inner surfaces.
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shell being'made hermetic by a suitable pack-
1ng.. One seriesof plates 150f asuitablemetal
- .as-brass, or aluminium, are secured to metal |

rods 16, whilethe plates 17 of the other series

former, which can also beused as an induct-

ance by omitting a -coil orset of coils, con-
sists of coils 20 and 21, éither of which can be
used as primaries andthe otherassecondaries.
These coils are arrangéd between -non-con-

ducting plates 22 and 23, preferably porce-

lain, -provided with spacing-ribs 24 on their
' One of the plates is support- -
ed In any suitable manner by the top plate of |
‘the condenser, being arranged in an opening
1n the top porcelain disk 19: '
are .preferably made of hard drawn brass or |
phosphor-bronze; are secured at oene end to

one of the non-conducting plates and the op-
posite ends are secured to the other plate 22

so that by shifting the top plate 22, these coils

- may be extended or compressed, thereby va-

rving the inductance of the secondaries and
ymg

- primaries while maintaining theratio of trans-

30

35

4.0

formation practically constant. A conven-
ient means for shifting the plate 22 consists
~of a threaded rod 25 rotatably connected: to

the plate.and extending through a threaded
opening in the top or cover and provided with

a knurled head. - It is preferred that a scale
a should be arranged in operative relation to |
- same and. indicating-point. on the threaded
rod, as its head, so that.the wave length pro-

duced by the adjustment of the transformer

or inductance, may be read off the scale: It
will be understood that by omitting one of
the coils as 21, the-other coils 20 may be em-
. ployed as an.inductance. The spark-gap is

~ formed by terminals 26 and 27, one which

45

55
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consists of a disk and the other of a small
point.
rod 28 extending down into a glass tube 29
and the point is carried by a.post or standard
30, secured to the upper disk 19 and extend-

g up into the glass tube 29 which commu-

nicates with the interior of the tank so that

the spark-gap is subjected to the pressure in |-
the tank.  EKlectrical connection with the
parts.of the apparatus within the tank is had
by conductors 31 extending through plugs 32 |
formed of non-conducting material and hav-
ing tight joints with the cover of the tank.
It 1s preferred to place in the tank a vessel 33 |.

contaiing a suitable chemical, as lime, for

absorbing any nitrous fumes which may be
generated by the spark.. The advantages of |
-this form of oscillating circuit are many.

First. Itisverycompactasin asingle tank
one foot I diameter and i ﬁ
be placed as much capacity as can be ob-

The trans-

. T'he coils, which -

~wireless telegraphy that it is very hard to ob-
tain perfectly-uniform radiation or to obtain

The disk 1s attached to a threaded

ve Teet long may

| tained from ninety pieces each fifteen inches

square and twelve imnches high, such as are
now ordinarily sold on the market for con-

densers for wireless telegraphy:
-which-alternatewith the plates:15are secured |
to metal rods 18. These rods.16 and 18 are
secured.1n: disks 19 formed of-a non-conduct-
- Ing material as porcelain,-and -suitably sup- | .

Second. It is self-contained and the whole
apparatus can be made ready for use by con-

| necting the terminals.

8

Third. Itisindestructibleasnothingis used

In 1ts construction except metal and poreelain:

i If the dielectric breaks down it at once renews
itselt on the current, being brought to its

original strength, and in fact it becomes
stronger with longer usage, this being prob-
ably due to the fact that the percentage of
nitrogen continually tends to Increase until
ultimately .the tank-contains nothing but
pure nitrogen. - o
Fourth. Itisunaffected by extremesof tem-
perature.. B - a
- Fifth. There 18 no dielectric hysteresis or
brush discharge and apparently no losses of
any kind, and almost any degree of reso-

nance appears to be obtainable by its means.

Sixth. "Allobjectionable noise is done away
with, as the only noise from the discharge is

| a slight metallic tinkling when the spark

passes, which 1s practically unobjectionable.
Seventh. The period of the oscillations and
hence of the frequency of the wave produced,

appears to remain absolutely constant irre-

spective of the temperature and other condi-
tions so far as can be measured, 4. e. to within
about one-tenth to one per cent. as deter-
mined by the hot-wire barretter. .
Kighth. Theradiationforany givenapplied
voltage and current is extraordinarily con-
stant. It 1s a fact well known to workers in

the same amount of radiation on one that is
on another, owing to slight changes in the
quality of the spark. It is a remarkable
thing that with this form of apparatus an ad-
justment can be found where variations in

-spark length produce little or no variation in
‘the amount of radiation and for this reason

extremely satisfactory electrical measure-
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ments can be made by its means, more espe-~

clally when used in connection with the se-

lector device described in United States ap-
plication Serial No. 254,129 the selector-ter-
minals being worked electromagnetically af-
ter being placed inside of the compressed-air
tank; this however, is not shown or claimed

‘herem as it forms the subject of aseparate
‘application. = o

- In Kigs. 10 to 13 I have shown desirable
modifications of my improved “apparatus.

Thecondenser-plates 34 and 35 arealternately

secured to rods 36 and 37 secured to insulaf-

‘Ing-supports 38 within the tank orshell 39. In

the construction shown in Figs. 10 and 11, an

inductance formed by coiling wire 40 on a

drum 40 of insulating material, is supported

IIS
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by a rotatable shaft 41 extending through a
stuffing-box Into the tank or shell. A con-
tact-point 42 i1s adjustably mounted on an
extension of one of the rods, to which one se-
ries of condenser-plates 1s attached. This
point 1s in constant contact with the coil 40
and by rotating the drum its position can be
changed, thereby wvarying the imductance.
The spark-gap 1s formed by terminals 43 and
44, one being connected to one of the con-
denser-plates and the other to the 1nduct-
ance.

In Figs. 12 and 13 the inductance 1s formed
by two series of rings 45 and 46. 'The rings
of one series adapted to project between
those of the other series. The rings of each
series may be formed integral with each
other as shown in series 46 or independent of
each other as shown in series 45. The rings
are adapted to be shifted relative to each
other so as to vary the inductance. In the
construction shown one series of rings 1s se-
cured to a plate 47 of insulating material sup-
ported on the rods 36, 37 and the other series
of rings 18 secured to a similar plate 48 at-
tached toamovable rod 49 extending through
a stuffing-box into the tank or shell. In this
construction the terminals 49 and 50 forming
the spark-gap are secured respectively to one
of the condenser-plates and the msulating-
plate47, the latter terminal is electrically con-
nected to the inductance.

It will be understood that compressed gas
may be used in combination with other di-
electrics, as for example, in Ifig. 10 I have
shown the condenser-plates 34 and 35 insu-
lated from each other by dry paper. The em-
ployment of compressed air in connection
with other dielectric improves the efliciency
of the latter, as 1t seems to stop or prevent
static leakage, with its accompanying disin-
tegration of the dielectric.

I claim herein as my invention—

1. A condenser having in combination the
two conducting surfaces and a dielectric of
cas under pressure.

2. A condenser having in combination two

793,777

series of conducting surtaces or members,

the surfaces of one series alternating with
those of the other series and a dielectric of

ogas under pressure.

3. A condenser having in combination a
tank or shell, two conducting members ar-
ranged in the tank, and a dielectric formed
by gas under pressure. '

4. A combination with a tank or shell of

two conducting members, spark-gap termi-
nals, an inductance or transformer, said part
being arranged within the tank or shell and
surrounded by a gas under pressure.

5. The combination with a tank or shell of
two separated conducting members and
spark - gap terminals arranged within the
tank or shell and surrounded by a gas under
pressure.

6. The combination with a tank or shell of
two separated conducting members, spark-
cap terminals arranged within the tank or
shell and surrounded by gas under pressure

and means extending from the tank for ad-

justing one of the spark-gap terminals.

7. The combination with a tank or shell of
two separated conducting members, an 1in-
ductance or transformer and spark-gap ter-
minals arranged within the tank or Sheh and
surrounded with gas under pressure and

| means external of the tank or shell for ad-

justing the inductance or transformer.

8. An oscillating electric circuit and a fre-

quency-determining element surrounded by
a gaseous dielectric under pressure.

9. The combination of two conducting-
surfaces and an inductance or transformer,
sald parts being surrounded by a gaseous di-
electric under pressure.

10. The combination of two conducting-
surfaces and two dielectrics, one of which 1s
formed by a gas under pressure.

50

55

Ho

70

75

30

In testimony whereof I have hereunto set

my hand.
REGINALD A. FESSENDEN.
Witnesses:
TaoMas P. Brown,
JESSIE 1. BENT.




	Drawings
	Front Page
	Specification
	Claims

