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To all, Luhon, it invaly concer'7. 
Beit known that we, JOHN C. LEE, residing 

at Brookline, WILLIAMR.WESTCOTT, residing 
at Cambridge, and ERNEST C. ROBEs, residing 

5 at West Medford, in the State of Massachu 
setts, have invented certain Improvements in 
Electrical Condensers and the Art of Manul 
facturing the Same, of which the following is 
a specification. 

Io The present invention relates to improve 
ments in electrical condensers and in the art 
of manufacturing the same; and it consists 
in a condenser of the construction hereinaf 
ter specified and in a method or process by 

I5 which they may be made continuously and 
with comparative rapidity, without the aid of 
skilled labor, at very much reduced cost per 
unit of capacity and in a much more compact 
form than they are produced by the present 

20 method of manufacture. 
Ordinary electrical condensers, such as are 

employed in the commercial or industrial ap 
plications of electricity, consist, essentially, 
of two large conductive surfaces (technically 

25 termed “plates”) provided with terminals for 
connection with the circuit or circuits in in 
timate inductive relation with one another, 
but conductively separated by a thin inter 
posed layer of suitable non-conducting ma 

3o terialforming the dielectric. The usual mode 
of constructing them heretofore has been to 
pile up alternate layers of tin-foil and sheets 
of paraffined paper and to electrically unite 
all of the alternate conductive plates in two 

35 series, each plate of each series being sepa 
rated from its neighboring plate of the other 
series on both sides by the interposed sheets 
of the dielectric. When the mass has been 
thus prepared, it is subjected to pressure and 

4o is placed in a suitable casing, the two oppos 
ing plates consisting of a number of conduct 
ing-sheets being each fitted with its appro 
priate terminal attachment. 
Condensers have also been made by rolling 

45 up together in the form of a cylinder alter 
nate layers of conducting and non-conduct 
ing material in sheets of preferred form, but 
So far as we know these have failed, for the 
reason that no efficient plan has been devised 

5o for applying to them a sufficient pressure to 

give them proportionately an electrostatic ca 
pacity comparable to that of those made in 
the flat form, in which by applying such ex 
treme pressure the opposed plates can be 
brought very close to each other. 55 
Condensers made by the former plan are 

bulky, of inconvenient shape, and Very ex 
pensive, and the process itself is slow and 
cumbersome, involving an undue expendi 
ture of time and labor. 
The object of the present invention is to 

shorten and reduce the cost of manufacture, 
to produce a condenser of lesser bulk and 
convenient form, and to make condensers 
having a shape so nearly cylindrical as to be 65 
available for use under conditions which 
make that form desirable, which, however, 
shall possess such excellence and efficiency 
in use as heretofore have been found in the 
flat form only. 7o 
The electrical condenser forming part of 

our invention consists of a flat rectangular 
solid having rounded ends made up of con 
tinuous alternate strips, sheets, or layers of 
the conductor and non-conductor or dielec- 75 
tric and provided with suitable terminals. 
The process or method of our invention 

consists in unwinding long strips from rolls 
of the conductor which is to constitute the 
plates and the non-conductor which forms 
the dielectric in winding them into a roll 
substantially flat or elliptical in form, heat 
ing the said roll to a temperature sufficiently 
high to remove the moisture and to soften 
the dielectric and not high enough to injure 85 
the same, and in subjecting it to suitable 
pressure, whereby it is forced into the form 
of a thin flat parallelepipedon with rounded 
ends, which is placed and sealed up in a 
suitable box or case. 
The tin-foil and paraffined paper are ob 

tained from the manufacturer in desired 
width tightly rolled upon reels or drums. 
These rolls are mounted in bearings in a suit 
able frame, so that the material may be 95 
reeled off without much friction. On the same 
frame is mounted a revolving shaft carrying 
a flat rectangular frame capable of being 
readily disjointed or taken apart. The ends 

9o 

I of the strips of the tin-foil and of the dielec- Ioo 
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tric al'e then attacled to this flat frame ii) 
Such Order that when the fame is 'evolved 
the strips of foil and of insulating material 
al'C Wound together on the frame in alternate 
layers. 
The layers of dielectric may be composed 

each of one or more sheets or plies of suit 
able material. When sufficient material has 
been wound on to give the desired surface to 
the plates, the strips of foil and dielectric 
are cut off, and the flat frame with the roll 
is removed from its learings and the former 
taken to pieces, so that the roll may be re 
moved. The roll of foil and paraffined pa 
pel' is then placed in an oven and maintained 
fol' six or eight houl's at a temperature be 
low that which will cause destructive distill 
lation of the dielectric, but sufficiently high 
tO d1ive Off moisture and soften the same. 
The Poll is then put under pressure and 
forced into a thin flat rectangular solid or 
parallelepipedon with rounded ends, press 
ing Out ally Superfluous insulating material 
and greatly increasing the electrostatic ca 
pacity by 'educing the distance between the 
electrodes. 
The condense-terminals may be made of 

(uite thin brass strips, which are slipped in 
dulling the process of windling, at the begin 
lling or at the end of the process, and are 
pl’eferably soldered to the electrodes. The 
substantially flat form of the roll made by 
this method, which gives it a rectangular 
CrOSS-Section, enables it to be subjected to 
the same pressure that is applied to flat mul 
tiple sheet-condense's with all of the advan 
tages accruing therefrom, together with the 
increased electrostatic capacity which is due 
to the large size of the piates for the same 
volume of material. Moreover, the character 
Of the method reduces the Gost of the manu 
facture very materially. 
We are not restricted to the use of paraf 

filled paper as a dielectric, since other non 
COnducting material, such as oiled silk, can 
be employed for the same purpose, and in 
that event the condenser-roll will not require 
to be Subjected to heat. In such a modifica 
tion the pl"ocess is therefore shortened by one 
Of its steps, and when the rollis removed from 
the reel it can be placed immediately in the 
preSS and compressed to the desired linen 
Sions. 
The method will now be described in coln 

lection with the accompanying drawings, of 
Which 

Figure I represents a side view of tile con 
denser-Winding apparatus; Fig. 1, a view of 
the frame upon which the condensel-plates 
and dielectric are Wound. Fig. 2 shows an 
end View of the condense) when removed from 
the Winding-frame. Fig. 3 represents the con 
densel's in a heating-Owen, and Eig. 4. the same 
When pressure is applied. Fig. 5 represents 
an end view, and Fig. Ga perspective view, of 
a Condenser completed and ready to be sealed 
into an insulating and protecting box. 
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TReferring to ligS. 1 and ', 1 is a bed or 
frame which may be placed upon any suitable 
Support, as a table, or upon legs, and 3 and 
4 are pairs of standards bolted to the frame 
1, two at each end, having slotted bearings 5, 
into which the axles of the rolls () and 11 are 
inserted and rotate. 

2:2 are standal'ds bolted to the Celtic) flane 
1 and al'e provided with bearings upon their 
tops. The upper part of the bearings are 
represented as being pivoted at One side, 7, 
and provided with a handle G at the opposite 
side. S is a shaft, arranged to rotate in the 
bealings upon the Standards 22 and is 'O- 
Vided with a crank C upon One end. 
C is a frame supported by the shaft, S and 

is constructed in any suitable manner, so that 
it can be readily taken apart. It is show in 
as having end pieces, consisting of hubs, Se 
cured to the shaft, with aims 99 projecting 
from oppositesides thereof. The connecting 
bai's 12 12 are arranged to slide off from the 
ends of the arms 99. 
The materials for making the conclense's, 

consisting of rolls of tin-foil (, and Ct. and of 
rolls of paraffined paper lo l, wound upon the 
drums Ol' axles 11 11, are placed in the bear 
ings 55 in the standards 3 and -4. The foil (t. 
and the paper U, from, say, the left-handl rolls 
C and 0 l), are unrolled and Secured to the 
frame C, at one edge thereof, and the paper 
and foil from the right-hand rolls to land 
Ct are unwound and secured to the opposite 
edge of the frame, which is then rotated by 
means of the clank C in the direction of the 
arrow until a Sufficient amount has been uln 
wound from the rolls and wound upon the 
frame C to make a condenser of the required 
capacity, whereupon the foil and paper are 
cult off by any Suitable means. The shaft, 
with the frame C, is then removed from its 
bearings, the clamps f, which hold the tipper 
sides 6 thereof, being unfastened, so that they 
can be swung back by their handles and the 
condenser pushed to one side, carrying with 
it the bars i212, which are easily replaced. 
Thin brass terminals for each plate may be 

slipped in between the foil and paper as the 
Windling is being done and soldered, if cle 
sired. When a sufficient number of col 
densel's have been wound, as described, they 
are placed in a heated oven and kept at a 
temperature sufficiently high to draw out the 
moisture alnd to Soften the paraffined paper. 
Each condensel is then placed in a press and 
Subjected to great pressure, compressing it 
into a thin, flat parallelepipedon with two 
opposite ends rounded, as shown in Figs, 5 
alci (3. 
The condensel is now ready to be sealed 

and insulated in a suitable box and the two 
braSS terminals connected to appropriate 
Screw-posts upon the box. 

Laving thus described our invention, we 
claim 

1. The improvelinent in the art of nanu 
facturing electrical condensers, which con 
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sists in winding strips of the material consti 
tuting the plates, such as metal foil, and of 
the dielectric, such as paraffined paper, in 
alternate layers into a flat roll; in heating the 
roll for a suitable time at a temperature suffi 
ciently high to drive of moisture and to soften 
the dielectric Without injuring the same; and 
in subjecting the rolltopressure great enough 
to compress it into a flat, rectangular solid 
having rounded ends, as set forth. 

2. The herein-described method or process 
of manufacturing electric condensers, which 
consists in simultaneously unwinding long 
strips of the material constituting the plates 
and the dielectric from rolls of the same, and 
in continuously winding them together in 
alternate layers into a flattened roll; then 
heating the roll to a temperature sufficiently 
high to remove the moisture and to soften the 
dielectric; and finally forming it by pressure 
into a flat rectangular solid having rounded 
ends, as set forth. 

3. The herein-described method or process 
of manufacturing electric condensers, which 
consists in winding strips of the material con 
stituting the plates and of the dielectric, in 
layers into a flattened roll, and in subjecting 

g 
up 

it to pressure whereby the material of the 
dielectric is caused to yield, and the strips 
constituting the plates and dielectric are 
brought into intimate contact and caused to 
cohere, thereby forming the roll into a thin, 
flat, rectangular solid having rounded ends, 
as set forth. 

4. As an article of manufacture, an elec 
trical condenser in the form of a flat rectan 
gular solid having rounded ends, and com 
posed of alternate layers of a conductor and 
a non-conductor, wound together to consti 
tute plates and dielectric of like contiguity 
throughout, the conductor-layers being pro 
vided with suitable terminal attachments, 
substantially as described. 

In testimony whereof we have signed our 
names to this specification, in the presence of 
two subscribing witnesses, this 4th day of 
June, 1896. 

JOHN C. LEE. 
WILLIAM R. WESTCOTT. 
ERNEST C. ROBES. 

Witnesses: 
GEO. WILLIS PIERCE, 
KATHARINE DURFEE, 
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