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The present invention relates to electrical con 
densers and, more particularly, to electrical con 
densers having metal foil electrodes and ter 
minal means therefor. 

Electrical condensers of the type above referred 
to usually comprise electrodes of metal foil wound 
With insulating sheets into a body in the ends of 
which the marginal edges of the electrodes are 
presented for connection, at one or more points, 
with a terminal lead or leads. The terminal 
means of certain known prior art devices of this 
character include terminal leads in the form of 
short lengths of conducting wire, secured me 
chanically or by fusion, such as by soldering, with 
the marginal edges of the foil electrodes. Such 
terminal means are often not sufficiently flex 
ible to withstand repeated flexing in use without 
breaking away at the joint or tearing out from 
the foiledges. 
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Various expedients have been employed here 
tofore to overcome the above and other weak 
neSSes in the terminal constructions of foil con 
densers and like electrical devices, but have not 
been of practical use because of increased cost, 
limited flexibility, increased size, lack of adapt 
ability to common forms of apparatus and lack 
of ability to withstand ordinary handling in pro 
duction and use. 

It is, accordingly, an object. of my invention 
to provide an electrical condenser having an im 
proved terminal construction whereby the above 
noted and other disadvantages inherent in known 
constructions are obviated. 
A further object of my invention is to provide 

an improved condenser having a plurality of 
terminal connections whereby the condenser body 
may effectively be supported without impairing 
the union between the condenser and the ter 
minal connections. 
A further object of my invention is to pro 

Wide an improved, flexible terminal construction 
for electrical foil condensers and the like which 
provides for easy attachment or removal of the 
terminal means, thereby facilitating manufac 
ture and repair, and prevents damage to the ele 
ments of the device by accidental breakage or 
removal of the terminal means. 
Another object of my invention is to provide 

improved, flexible terminal members for con 
densers of the character specified which are at 
tached thereto without the aid of solder. 
A still further object of my invention is to pro 

vide an improved electrical condenser of the 
metal foil type having detachable terminal means 
providing a relatively large contact area with the 
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electrode elements thereof and means for posi 
tively establishing and maintaining an electrical 
-Connection between said elements and said ter 
minal means. Y 
With the above and other objects in view, the 

invention resides in the novel construction, com 
bination, and arrangement of parts, the novel 
features of which are set forth with particularity 
in the appended claims. The invention itself, 
however, both as to its organization and its meth 
Od of operation, together with additional ob 
jects and advantages thereof, will best be un 
derstood from the following description of a spe 
cific embodiment, when taken in connection with 
the accompanying drawing, in which 

Fig. 1 is an enlarged sectional view of a metal 
foil condenser and terminal means therefor em 
bodying my invention; 

Fig. 2 is a fragmentary perspective view, on 
the same scale, of the condenser of Fig. 1, illus 
trating a step in the assembly operation wherein 
a terminal member is connected to one end 
thereof; 

Fig. 3 is a similar view illustrating the parts 
of Fig. 2 in detached, but assembled, relation 
With respect to One end of the condenser; 

Fig. 4 is an end view, on the sage scale, of a 
Condenser illustrating a modification of a ter 
minal attaching end plate shown in Figs. 1, 2, 
and 3; 

Fig. 5 is a fragmentary view, in elevation, and 
also on the same scale, illustrating a modifica 
tion of a locking bar shown in Figs. 1, 2, and 3; 
and 

Fig. 6 is a view, in elevation and on the same 
Scale, of certain parts in detached, but assembled, 
relation to each other, illustrating a further 
modification of my invention. 
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Referring more particularly to the drawing, 
wherein similar reference characters indicate cor 
responding parts throughout, a condenser, gen-. 
erally indicated at 0, comprises a plurality of 
suitable paper strips f, which are wound on a 
mandrel or arbor, (not shown), With a plural 
ity of strips of suitable metal foil 2 therebe 
tween, the foil strips 2 forming the electrode ele 
ments and being spaced edgewise to extend the 
marginal edge portions 3 thereof beyond the 
marginal edges of the paper strips for body of . 
the condenser to provide exposed terminal ends. 
for the electrodes. 
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In accordance with my invention, the con 
denser ?o is provided at each end with terminal 
means T. which is preferably constituted by a 
single length of suitable conducting wire 4 hav 55 
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ing one of its free end portions convoluted, as in 
dicated at 5, in a plane at right angle to the 
remaining or terminal lead portion thereof and to 
a diameter less than the diameter of the free 
ends of the condenser 0, as clearly shown in 
Figs. 1, 3, and 4. 
The terminal leads 4 are secured to the ends 

of the condenser 0, in contacting relation with 
the exposed convoluted edge 3 of each foil strip 
2, by means of a pair of discs or washers S and a 
locking bar 7. The washers 6, preferably of 
metal and of a diameter substantially equal to 
the diameter of the free ends of the condenser 
0, are each provided with a central opening 8 
having diametrically opposite rectangular re 
cesses or slots 9 cut, inwardly from the edge 
defining the opening 8 to form a key-hole. The 
washers G are further provided with a plurality 
of equally spaced minor openings 20 which are 
concentrically arranged about the opening 8. 
The locking bar consists preferably of a 

suitable length of hard fibre or the like, prefer 
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ably rectangular in . CrOSS Section, which is pro 
vided adjacent each of its free ends 2 with a 
plurality of rectangular slots, notches, or re 
cesses 22 which are cut inwardly from its opposite 
sides to form a key as clearly shown in Figs. 
2 and 3. 
In the attachment of the terminal leads 4 to 

the condenser 0, the straight portion of each 
of the members 4 is passed through one of the 
openings 20 in the washer 6 until the convoluted 
portion 5 abuts one face thereof. With the 
terminal leads f4 and the washers So assembled, 
the locking bar 7 is subsequently inserted in the 
central opening 23, extending lengthwise through 
the condenser f0, until the free ends 2 thereof 
project an equal distance beyond the ends of the 
condenser. An assembled terminal lead 4 and 
washer 6 are then placed on each of the pro 
jecting ends 2 with the convoluted portions 5 
of each member 4 in contacting engagement 
with the respective ends of the condenser 0. 
The condenser 0, with the locking bar T and 

the terminal leads 4 and washers is as a unit, 
is now inserted in a suitable press or other pres 
sure exerting means to compress the convoluted 
portions 5 of the terminal leads 14 into firm 
contact with the exposed foil edges of the con 
denser and the washers 6 into alignment with , 
the slots 22 in the locking bar 7. 
After the washers 6 have been compressed 

into alignment with the slots 22, the locking bar 
IT is given a quarter turn to cause the slots 22 
to lock the washers 16, in the position to which 
they have been compressed, by the cooperation of 
the slots 22 with the diametrically opposite edge 
portions of the openings 8 at points removed 90' 
from the slots 9. After the terminal leads 4 
have been so secured, the condenser is ready to 
be impregnated in a suitable dielectric Com 
pound, the minor openings 20, not occupied by 
the terminal leads 4, assisting the slots 9 in 
permitting ingress of the impregnating compound 
into the ends of the condenser under the Washers 
6 and into the central opening 2 occupied by 

the locking bar 7 whereby the said bar is also 
impregnated. . 
Among other things, impregnation of the lock 

ing bar T causes the said bar to shrink. This 
is highly desirable since shrinkage of the fibre 
locking bar 7, after the washers have been 
locked in place thereby, causes the said bar to 
maintain the washers under constant pressure 
contact with the convoluted portions of the 
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terminal leads 4 and the convoluted portions 
with the ends of the condenser ). 

In Fig. 4, there is illustrated a modified form 
of washer 25 having its peripheral edge scaloped 
to provide a series of circular segments 2 joined 
at their extremities by a series of radially ar 
ranged, inwardly extending slots 27, said slots 
being adapted to assist the central opening 28 
therein and the rectangular slots 29 associated 
with the opening 28 in permitting ingress of an 
impregnating dielectric compound into the Con 
denser structure, and also to provide an outlet 
passage for the free end portion of a terminal lead 
4 similar to the openings 20 shown in connecti 
with the washer fB in Figs. 2 and 3. 

Fig. 5 illustrates one end of a modified form of 
locking bar? 7 wherein a portion of the opposite 
side edges 30 is tapered or undercut, as indicated 
at 3 f, to provide shoulders 32 adapted for co 
operative locking engagement with either form 
of washer illustrated, in a manner similar to that 
hereinbefore described. From a consideration of 
the above, it will readily be apparent that, in the 
attachment of the terminal leads 4 to the con 
denser O by means of the washers and a lock 
ing bar, as exemplified in Fig. 5, the application 
of pressure to the washers need not be so regu 
lated as to insure the exact alignment of the 
washers with the rectangular slots 22, since 
the absence of shoulders opposite to the shoulders 
32, shown in Fig. 5, obviates the necessity for 
exact alignment and thereby facilitates the at 
tachment of the terminal leads 4 to the con 
denser f0. 
While I have described the locking bar as . 

being formed preferably of hard fibre or the like, 
and the washers f G as of metal, it is to be ex 
pressly understood that I consider it within the 
scope of my invention to employ a metallic lock 
ing bar and a washer of bakelite-or other form. 
of hard insulating material in lieu of the mate 
rials aforesaid. Moreover, I may also utilize a 
metallic, dished, spring washer having a scal 
loped peripheral edge, similar to the washer 2 
shown in Fig. 4, in conjunction with a locking 
bar of suitable insulating material or with a 
metallic locking bar. In the latter case, as shown 
in Fig. 6, an additional washer 34, of insulating 
material such as hard sheet fibre, having a short, 
annular flange 85 projecting centrally from one, 
side thereof, is preferably interposed between the 
metallic spring washer, 33 and the convoluted 
portion 5 of the terminal leads 4 with the an 
nular flange of the said additional washer pro 
jecting into the central opening 2 in the con 
denser 0 to insulate the end portion of the metal 
lic locking bar from the convoluted marginal 
edge of the foil layers, adjacent the axdal center 
of the condenser. 

Also, as shown in Fig. 6, in lieu of the form of. 
locking bar shown in Figs. 1, 2, 3, and 5, I may 
utilize a metallic bar 36, either rectangular or 
cylindrical, solid or tubular in Cross section, hav 
ing a slot 37 cut inwardly axially of its free ends, 
to divide each free end portion of the bar whereby 
a terminal lead , the intermediate flanged fibre 
washer 34, and the dished spring washer 83 may 
all be attached to each end of the condenser 
by separating the divided end portions of the 
bar over the outer surface of the spring washer: 
33 in a well known manner or, alternatively, the 
slots 37 may be dispensed with and the free ends 
of the bar may be simply upset or peened over. 
After the terminal leads 4 have been secured 

to the respective ends of the condenser in the 
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manner herein set forth, the condenser to is 
preferably inserted in a tubular container 38 
(Fig. 1) of suitable insulating material or, alter 
natively, in a wrapper of similar material. The 
container or wrapper is preferably of a length 
Substantially greater than the length of the con 
denser 0 to provide an opening 39 at each end of 
the condenser adapted for the reception of a 
Suitable sealing compound as indicated at 40, 
whereby the said condenser, with the attached 
ends of the terminal members 4, is effectively 
Sealed within the container. 

I claim as my invention: 
1. In a fixed condenser having marginal foil 

edges projecting from each end thereof and a 
central opening extending throughout its length, 
a pair of flexible terminal members each having 
an end portion thereof contacting one of said 
foil edges, clamping elements for said terminal 
members, provided, each, with an aperture in the 
form of a key-hole, a locking bar extending 
through said central opening and the aperture of 
each clamping element, and a key carried by the 
end portions of said bar for locking each of said 
apertured elements to its associated terminal 
member upon partial rotation of said locking bar 
whereby said terminal members are secured in 
abutting relation to the terminal means of Said 
condenser. 

2. In a fixed condenser of the rolled foil type 
having an axial opening throughout its length 
and presenting exposed foil-edges at the ends 
thereof, a terminal member for each foil edge, 
the said members each having a free end and an 
end angularly disposed thereto, the angularly 
disposed end of one member being in contacting 
engagement with one foil edge and the angularly 
disposed end of the other member being in con 
tacting engagement with the remaining foil edge, 
a pair of locks each constituted by a multi-per 
forated disc associated, respectively, with the an 
gularly disposed ends of the several terminal 
members and through each of which the free end 
of the respectively associated terminal member 
extends, a clamping member having oppositely 
located key-shaped ends extending through said 
axial opening and through said discs, the ends of 
the camping member and the perforations in the 
discs which accommodate them having such Con 
figuration that rotation of the said member with 
respect to the said discs gives rise to a locking 
action, a container for said condenser, and means 
for sealing said condenser within said container. 

3. The combination with an electrical con 
denser having a spiral electrode and an insulat 
ing body in which an edge of said electrode is ex 
posed as a terminal element therefor, of a flex 
ible terminal member for said electrode compris 
ing a convoluted wire portion arranged to lie in 
contact with the edge of said electrode, said con 
voluted portion having a terminal lead extending 
therefrom, a disc for engaging and holding said 
convoluted wire portion in direct contact with 
said exposed electrode edge, said disc having an 
orifice therein to accommodate Said terminal lead 
and a second orifice in the form of a key-hole, 
a locking bar having a key portion extending be 
yond the body of said condenser and through 
said key-hole and movable into locking engage 
ment with said disc, and means for anchoring 
said bar with respect to the body of said con 

3 
denser whereby said bar and disc frictionally and 
conductively engage said flexible terminal mem 
ber with the edge of said spiral electrode. 

4. In a condenser presenting an exposed mar 
ginal foil edge lying in the end of the body there 
of, a terminal member adapted to contact said 
foil edge, a disc for clamping said terminal mem 
ber against said foil edge, said disc having a slot 
therein, a locking bar extending through the body 
of said condenser and having a recessed end 
adapted to be passed through said slot in said 
disc and, by relative Inovement of Said rod and 
disc adapted to lock said terminal member against 
Said foil edge. 

5. The invention as set forth in claim 4 further 
characterized in this, that said locking bar is com 
posed of fibrous material treated to ensure shrink 
age whereby it exerts continuous pressure against 
said clamping disc. 

6. In an electrical device having an opening 
therethrough, terminal members contacting said 
device, a clamping rod extending through said 
opening and engaging Said terminal members, said 
clamping rod having a permanent shrinkage fac 
tor whereby said terminal members are main 
tained under pressure contact with said device. 

7. In an impregnated electrical device having 
a central opening throughout its length, ter 
minal members contacting the ends of said de 
vice, an impregnated clamping rod extending 
through said central opening and engaging Said 
terminal members, said clamping rod having a 
permanent shrinkage factor whereby said ter 
minal members are maintained under continuous 
pressure contact with said ends of said device. 

8. The invention as set forth in claim 7 further 
characterized in this, that said terminal members 
are orificed to permit impregnation of the in 
terior of said condenser after aSSembly. 

9. In a condenser having a plurality of metallic 
foils separated by insulating material and rolled 
into substantially cylindrical form with One mar 
ginal foil edge projecting from each end of said 
condenser, a pair of terminal members adapted to 
be secured in abutting relation with the project 
ing marginal foil edges and each having a ter 
minal lead extending from one end thereof, a disc 
cooperatively associated with each terminal mem 
ber, said discs each having an Orifice to accom 
modate said terminal leads, and a rod of impreg 
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nated fibre having a permanent shrinkage factor 
extending axially of said condenser and connect 
ing said discs for maintaining said terminal mem 
bers in contacting relation with the projecting 
foil edges of Said conden SerS. 

10. The combination with an impregnated elec 
trical apparatus having a body portion and elec 
trode terminals at each end, a detachable ter 
minal means therefor comprising a convoluted 
terminal member engaging said electrode ter 
minals, said members each having a terminal lead 
extending from one end thereof, and clamping 
means extending in partthrough Said body portion 
and mechanically connecting said convoluted ter 
minal members, the part of Said clamping means 
extending through said body portion being con 
posed of impregnated fibre and having a per 
manent shrinkage factor whereby said convoluted 
terminal members are maintained under constant 
pressure with said electrode terminals. 
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