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Be it known that I, WILLIAM DumLmR, 
a citizen of the Unitedv States, and a resi 
dent of vNew York, in the county of New 
York and State of New York, have invented 
certain new and useful Improvements in 
Electrical Condensers", of which the follow 
ing is a speci?cation. - I _ - 

I have perfected an improvement invelec 
trical ‘condensers; ‘and particularly con- - 
densers designed for use upon oscillatory or 
high‘ frequency alternating circuits. ‘ _ 
The primary object of my invention is to 

provide a condenser which can be employed 
to advantage upon high potential as well as 
low potential circuits; whichican be‘ easily 
constructed at comparatively small cost; 
which will be e?icient, convenient to manage 
and satisfactory in operation; and in which 
the losses and other drawbacks usually met 
with will be practically eliminated. _ 
These and other objects and advantages of 

my invention are set forth in the following 
description, taken in connection with the ac-. 
companying drawings; and the characteris 
tics of my condenser are preciselyv de?ned in ’ 

' - the appended claims. I disclose herein the 
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drawings: _ . Figure 1 is a vertical sectional view, 1llus-' 

best form of my condenser now known to 
me; but this form is to be taken" as merely 
typical of numerous constructions in- which 
the principle of my invention may be em 
bodied; and I reserve the right to make, 
changes in the shape, size and arrangement 

. . ,, .__ of parts to the full extent indicated by the 
35 general or broad meanings of the terms in 

which the claims are expressed' On the 

trat' diagrammatically a condenser made 
accor ing to my invention; and . ‘ 

' Fig.- 2 is a perspective‘ view of the con 
struction shown in Fig. 1. _ ' 
The same numerals of reference indicate 

the same parts throughout. 3 . 
The nature of my invention will be best 

understood and appreciated by considering 
?rst a condenser element, consisting of two 
conductor plates or “armatures,” separated 
by a body of insulation, or dielectric. It is 
well known that. the capaci of such a de 
.vice‘~is directly proportiona to ;the_dielec— 
tric constant; and when high potentials are 
employed, the dielectric must be stronger 

- than when low ‘potentials are utilized- Fur 
7 55 ther, as the'potential di?erence between the 
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condenser plates becomes greater, an increas 
ing amount of brush discharge takes place 
at'the edge of these plates and the dielectric; 
and since this loss varies as the square of 
the voltage, a limit is soon reached beyond 
which the practical usefulness of the con 
denser ceases. ‘Hence it is very important 
to keep the ‘potential difference between ad 
joining conductor plates as low as possible. 
Another effect of this brush discharge, 

and of the heat- generated __in the condenser. 
under such conditions, is that the dielectric 
becomes injured and liableto fail. between 
the plates; and in consequence the el?ciency 
of the condenser is materially decreased. It 
is also very di?icult "when the conductor 
plates are to be subjected to high voltages, 
to construct a condenser in which brush dis 
charges and other disadvantages, such as 
hysteresis, ohmic resistance losses, etc., ‘can’ 
be‘prevented; hence to these vconsiderations 
speclal attention must be given. Moreover, 
it 1s necessary to keep a1r, molsture and 
spaces containing vacua, away from the sur- ' 
faces of the conductor plates, because evenv 
small traces of air and moisture may so re 
duce the strength of the dielectric and the 
ei?ciency of the condenser as to cause a 
breakdown. , e 

To obviate the great losses that might ?ow 
‘from brush discharges at high potentials, I 
constitute my condenser of a plurality of 
sections, each of which comprises a number 
of such condenser elements; and I construct 

' these parts so that they can readily be as 
sembled into a compact unit“ By this 
method, the potential difference between any 
two plates is kept within proper limits; that - 
is to'say, the line potential, which. at the ter 
minals of the condenser, may be very high, 
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is“ divided, so to speak, and graded downy‘ 
so that‘ any pair of plates in the condenser 
is subject tojonly a part or fraction of the 
total potential. As the number of such con 
denser elements maybe increased at will, a 
condenser of this ‘sort can be successfully 
employed for the highest voltages that have 
yet been obtained; a thing which has hereto 
fore. beenimpracticable. In order to pre 
vent brush dischargesvoccurring with such 
voltages as actually exist between adjacent 
oppositely charged plates, I make use of a 
special arrangement of the sheets or plates. 
ofvinsulation'or dielectric and I most e?ec 
tually'avoid letting an‘, moisture or vacua 
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exist in the condenser near any of the metal 
plates by securing a perfect,- intimate con 
tact between the-metal plates and the dielec 
tric over the entire surfaces. By such de 
tails of mechanical structure, the best pos 
sible results can be secured by the method 
just outlined. . 

Referring now to the drawings, I employ 
the numerals 1 and 2 to indicate the ?rst 
two sections of my condenser each including 
several condenser elements; and similar sec 
tions are indicated by the numerals 3, 4, 5 
and 6; The sections 1 and 2 are separated 
by an insulating plate 7, preferably of mica, 
which best answers my purpose; and a simi 
lar plate separates the sections 2 and 3, 3 
and 4, 4 and 5, and 5 and 6. I also apply 
insulating plates 8 to the outer "face of. 
the sections 1 and 6; and dispose all of the 
sections between end plates 9, having feet 
10, to rest upon any suitable supporting sur 
face. The end plates 9 and the sections will 
be held together by bars 11 to ermit the 
condenser to be' handled as a single unit. 
Each end plate 9 will have a binding post 12 
for the line conductor, and the metal plates 
13 of the sections 1 will be joined to a com 
mon terminal, adjacent the top of the con 
denser, and connected to the late 9 adjacent 
to it. . A like connection will be provided 
for the plates 13 of the section 6. 
Each section is depicted as consisting of 

elementsin the shape of metal plates 13 and 
14, between which are sheets of mica 15. 
The plates 13 of each section are joined to a 
common terminal adjacent to the top of the 
condenser; and the plates 14 of each section 

. to a common terminal near the bottom. 
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Also the lates 14 of the section 1 are con-' 
nected, be ow, to the lates 14 of the section 
2; the plates 13 of t e section 2, above, to‘ 
the plates 13 of the section 3; the plates v14 of 
the section 3, below, to the lates 14 of the 
section 4, the plates 13 o the section 4, 
above, to the plates 13 of the section 5; and 
the plates 14 of the section 5, below, to ‘the 
plates 14 of the section 6. The sections are 
thus placed in series between the end 
plates .. , ' ' ' 

Hence when the total or line potential is 
applied to the posts 12, this line potential 
will be divided among the sections and pre 
vented from 'ving rise to the numerous 
di?iculties which I seek to-avoid. If the 
line potential be 15,000 volts, and my con 
denser includes, say ten sections,the highest 
potential in any one section will not be more 
than 1,500; and the losses are not nearly so 
great as they would be if the condenser were 
otherwise constructed. While more lates 

condenser, the heat liosses 
and the conduction is bet 

ter; for the wer. taken by each plate is 
relative] mnc less. Sincethe losses due to' 

brush discharge will beproportional, to 

dielectric. , For this purpose, the condenser 
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the square of the voltage, as above stated, 
one can realize‘ that the losses in my con 
denser will be but a very small percentage of 
what they would be if the line potential ex 
isted between any two neighboring conduc 
tor plates. 

It will also be observed that the inner 
ends of the lates 13 and 14 are short of the 
adjacent en s of the mica sheets 15 between 
them; that is, the mica sheetsoverlap the 
inner ends of the metal plates of the con 
denser sections. Hence the tendency of ad 
jacent plates to discharge at their edges is 
nulli?ed; and brush discharges between any 
two sections are similarly avoided by mak 
ing the plates 7 between the sections 1 and 2, 
3 and 4, 5 and- 6 project upward; and the 
plates 7 between the sections 2 and 3, and 4 
and 5, to roject downward. By making 
the ends of) the plates 7 thus project alter 
nately upward and downward the joining of 
the terminals of the conductor plates of ad 
jacent sections in pairs is facilitated; and . 
the projecting ends of the plates 7 intervene 
between sections having t eir terminals so 
connected, and neighboring sections at both 
the bottom and the top of the condenser. 
For the plates 9 I refer to utilize cast 

ings of 1i ht weight, ut lar 0 surface. I 
may emp oy aluminum; and I give the 
plates a number of transverse ribs 16 on 
their outer surfaces, with recesses or de 
pressions 7 between them. These ribs, with 
the recesses, not only increase the area of 
the outer surface of the plates, so as to make 
them radiate such heat as is generated in the 
condenser more quickly, but they make the 
plates stronger and stiffer, without making 
the“ condenser any heavier. The bars are. 
fastened-.by bolts engaging threaded-holes. 
in the ends of ‘the ribs 16. . 
In practice the condenser will not be so 

thick, relatively to its height as-illustrated 
in Fig. "1; this ? re not being drawn to 
scale, but being argely diagrammatic in 
order that the parts'may be portrayed with 
greater clearness. I of course may vary the 
relative dimensions as convenience or neces 
sity may dictate. ’ 
My condenser must be manufactured ac 

construction is desired, in order to eliminate 
air, moisture, and small spaces containing 
vacua betwen the conductor plates and the 

will be given a bath in an insulating ad 
hesive of suitable ,. composition, ‘after the 
parts are assembled; and then subjected to 
pressure so that the adhesive will permeate ‘ 
the whole structure; 
layers between the con ctor plates 13 and 
14, the mica sheets 15, and the lates 7. 
This adhesive _must be carefully osen, to 
avoidwlii?steresis, and only certain kinds of 
we! . __ answer. ‘ 
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The condenser is‘ therefore set up by jux 
taposing the sections, . applying the end 
plates 9, and pressing the sections and end 
plates together. The bars 11 are then put 

5 on, and the whole immersed in ‘liquidwax' 
and heated. The heating expels air bubbles 
and moisture and the wax impregnates the 

' whole structure; gettingin' between the in 
. 'sulation and the condenser platesthrough 

10 out the entire condenser structure.‘ As a 
result, the sheets 15 and plates 7 - will have 
a thin'coating of wax when the condenser 
is ?nished, and the conductor plates '13 and 
14 will have intimate contact with the in 

15 
bubbles or vacua will be left. _ j 

The insulating‘ adhesive bath is ‘supple 
mented by the action of a vacuum, which 
makes the expulsion of the air from the con— 
denser complete. ‘ I mayv either arrange to 
have the condenser and the vessel contain 
ing the Wax in‘ a vacuum while the bath is 
taking place; or I may subject the condenser 
after the bath to theaction of a suction 
or vacuum pump. In either case, the de 
sired result will be gained. When the con 
denser is taken out of the vacuum,vthe nor 
mal pressure. of the atmosphere will com 
press the parts of the condenser into a solid 
mass; making even more perfect the contact 
between the conductor plates and the dielec 
tric. As it ..cools off, the end plates 9 may 

‘ be caused to prevent the condenser from sub 
- sequently- expanding; andthe bars 11 may 
35 be‘ especially. constructed for this purpose; 

' as‘ by slotting the ends, and screwing up the 
.fastening .bolts when the condenser- has 
cooled and its smallest volume been reached. 
Of course other insulating or dielectric 

must be homogeneous and able to withstand 
' the tension and heat by which high poten 
tials are attended; and any required number 
of sections chosen when a given set of con 

45 
or condenser elements in each- section can 
also be varied as desired or as may be nec 
essary- ’ - ' ‘ . 

A condenser built as above will ‘be a ,sin le 
50' unit, admirably adapted for hi h potentia s, 

with practically no danger o in]ury,'and 
the complete elimination of heavy losses. 
It will be relatively small, compact, port 
able, easy to handle, and can be made at 
comparatively little expense. At the same 
time its adaptability for low potentials is 
,maintained ‘to the fullest extent.’ ' . 

Having described my invention, what I 

55 

‘believe to be new, and desire to secure and’ 
60 protect by Letters Patent - of the United 
-- States is: . I 

1. A high tension condenser unit consist 
ing of sections for dividing the potential 
among them beyond brush discharge volt 

65 age, and comprising incasilng means ‘for, 

sulation over their entire surfaces. No air’ 

material than mica can be employed; but it‘ 

ditions are to be met. The number of plates ' 

' 8 

providing heat radiating and conducting 
surfaces associated with said sections. 

2. A condenser unit consisting of a ‘plu 
rality of sections alternately connected to 
;gether at one end, means'for insulating said 70 
sections from each other and projecting be‘- _, 
yond ‘the same alternately at'the opposite 
ends and means comprisin heat radiating 
surfaces for holding the unit together.v _ 

, 3. ‘A condenser unit comprisingsecti'ons, 75 
and insulating plates between‘ the sections, 
said‘ plates being arranged to project‘ alter 
nately in opposite directions, whereby the 
terminals ofthe sections can be joined to 
gether alternately, in pairs. 80. 

4. A condenser unit comprising sections, 
and insulating plates between-the sections, , said plates being arranged to have their” 
ends projecting alternately in opposite di 
rections, whereby the terminals of the sec 35 
tions can be joined together in pairs at both 
ends of said plates, the projecting ends of 
the plates ‘intervening between the sections 
havingtheir terminals so connected, and ad 
‘jacent sections. _ 

5. A condenser unit comprisin conductor 
plates with intervening‘ sheets 0 insulation 
constituting a dielectric, and end plates of 
relatively small mass and relatively large 
surface, acting to compress the sections and 95 
hold the same together. - ' 

6. A condenser unit including sections, 
each comprising conductor plates with in 
tervening sheets of insulation constituting 
a dielectric, said sheets having a layer of 100 

90 

insulating adhesive between them and the 
conductor plates, and being arranged vto 
Overlap the ‘edges of said conductor plates,‘ 
and insulating plates between the sections, 
arranged to have their ends project 'alter- 105 ‘ 
nately in opposite directions, whereby the 
terminals of the sections can be joined‘ to- v 
gether in pairs between said projecting ends. 

7. 'A condenser unit including sections, 
each comprising conductor plates with in- 110 

' tervening sheets of insulation constituting a ' 
dielectric, said sheets having a layer of in 
sulating adhesive between them and the con- ' 
ductor plates, and being arranged to over-v 
lap the edges of the conductor plates, insu-. 115 - 
lating plates between the sections, arranged 
to have their ends project alternately in op- , 
posite directions, whereby the terminals of 
the sectionscan be joined together in ‘pairs 
between said projecting ends, and end'plates 120 
for the condenser of, relatively small mass ' 
and relatively large surface. I j 
, 8. The method of making a condenser 
unit which consists in providing sections by 
associating insulating sheets' with conductor 125. 
plates, arranging said sections side by side 
with plates of insulation between them, so‘ 
that the plates of insulation will have their 
ends projecting alternately in opposite di— 
rections, whereby the terminals of thevsec- 130 ‘ 



tions can be joined in pairs between'said 
projecting ends, disposing said plates‘ of 1n 
sulation and said sections between end plates 
and applying means to bind the end plates 
and sections together, impregnating the con 
denser with insulating adhesive, and sub 

’ jecting it tolthe action of heat and a vacuum, 
- and ?nally to pressure to make a solid mass. 

10 

15 

25 

30 

35 

40 

45 

9. A condenser unit made up of a plu 
rality of sections connected so that theppo 
tential applied to the unit is divided among 
the sections, the ends of said sections being 
alternately connected‘ together, and means 
between the sections and rojecting beyond 
the unconnected ends an sections for in 
sulating the sections and connections from 
one another. 
10. A condenser unit comprising sections, 

and insulating plates between the sections‘, 
said plates being arranged to project be 0nd 
the sections alternately in opposite 'rec 
tions, whereby the terminals of the ‘sections ' 
can be joined together alternately in pairs. 

11. A condenser unit comprising sections, 
and insulating plates between the sections, 
said plates being arranged to have their 
ends projecting beyond the sections alter 
nately in o posite directions, whereby the 
terminals 0? the sections ‘can be joined‘ to 
‘gether in pairs at ends of said plates, the 
ends of the plates of adjacent sections hav 
ing terminals so connected. 

12. A condenser unit including sections, 
each comprising conductor plates with in 
tervening sheets of insulation constituting 
a dielectric, said sheets having a layer of 
insulating adhesive between them and the 
conductor plates, and being arranged to 
overlap the edges of said conductor plates, 
and insulating plates between the sections, 
arranged to have their ends project alter 
nately in opposite directions beyond the sec 
tions, whereby the terminals of the sections 
can be joined togetherjn pairs between said 
projecting ends. 

13. A condenser unit including sections, 
each comprising conductor plates with in 
tervening sheets-of insulation constituting 
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a dielectric, said sheets having a layer of 
insulating adhesive between them and the 
conductor plates, and being arranged to 
overlap‘the edges of the conductor plates, 
insulating plates between the‘ sections, ar 
rainged to have their ends project alternately 
in opposite directions beyond the sections, 
whereby the terminals of the sections can be 
joined together in pairs between said pro 
jecting ends, and end plates for the con 
denser of relatively small mass and rela 
tively large surface. ‘ 

14. A condenser comprising a group of 
juxtaposed units, each unit comprising in 
terleaved condenser elements of opposite po 
larity, a series of conductors alternately con— 
necting corresponding elements of positive 
or negative polarity of adjacent units, in 
sulation se arating said units and project 
ing beyond) adjacent connected groups of 
terminals and connections. 

15. A condenser comprising a plurality of 
juxtaposed units, each unit comprising a 
group of interleaved condenser elements of 
opposite polarity, terminals for said two 
groups of elements disposed respectively at 
opposite ends of the ,units, connections ex 
tending between adjacent pairs of like ter 
minals, insulation separating said units and 
projecting beyond adjacent connected groups 
of terminals and connections. _ 

16. A condenser com rising a‘ group of 
juxta osed condenser e ements, and termi 
nals or said condenser comprising plates of, 
large heat radiatin surface disposed on op-g. 
posite sides of sai group. 

17. A condenser com rising a group of 
juxta osed- condenser e ements, and termi~ 
nals or said'condenser comprising plates of 
lar heat radiating surface disposed on op 
’posite sides of said group, and means acting 
to compress said elements between said ter 
minals. ' ' 4 

Signed at New York, in the .county of 
New York, and State of New York, this 
11th ,day of January, A. D. 1916. 

WILLIAM DUB'IIJIER. 
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Disclaimer in ~Let'tel's Pate'ntNo. 1,2293 ‘1'75 j 

Disclaimer in‘ 7 Letters Patent N0. l,229,9l5. 

DISCLAIMER; 
. < ‘ , 

‘1,229,915.- William Dulrilier, New York, N. Y. Emcmm. CONDENSER. - Patent 
I‘ .dated June 12, 1917. Disclaimer ?led March 16, 1920, by the assignee, by ' ‘ 

mesner assignments, Dubi'l'ier Condenser 0'0. Inc. 
' Enters its disclaimer-—, " > v * I a A y _ 

“To such parts of the thing patented. as it does not choose to claim or to hold 
By virtue of the abo ve-mentioned patent or assignments as follows: ' i 
“To that portion ,of the speci?cation,_page 3, lines 39 and 40, which reads——‘ Of 

, course other insulating or dielectric material than mica can be employed; ’ 

' “To high tension condenser units ‘consisting of sections forv dividing the potential 
among themi-beyond brush discharge voltage, and _ comprising encasing meansfor 
providing heat'radiating and conducting surfaces associated with said sections, as. 
speci?edin claim ‘1, except in regard to such condenser units wherein the sections 
have a mica dielectric.” ' ' 

[O?ciol Gazette March 30, 1920.] 

DISCLAIMER. , I 

1,229,915Q-W1'1liu1riDabilienNewYorkuN. Y. Ememwn. Connrmsan. ‘PM, 
dated June 12., 1917._~ FDisclaimer' ?led November 5, 1920, by the assignee, 

Dabil'ier Condenser 00., Inc. 
Enters its disclaimer 

“To snch parts of the thing patented as it does not choose to claim or to hold ' - 

by virtue of the above-mentionedv patent or assignments,'as follows: 

“To claims 3, 4,9, 1o, '11, 14, and 15.” I 

Gazette November 16', 1920].] 


