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lo all whom it may concerwn:
- Be 1t known that I, HENRY P. CLAUSEN, a

citizen of the United States of America, and

a resident of Chicago, Cook county, lllinois,
§ have invented a certain new and useful Im-
- provement in Electriec Condensers and Meth-
ods of Making the Same, of which the follow-
ing 18 a specification. |
My invention relates to electric condensers
10 and the method of making the same, and has
for its object the provision of a condenser of
the class described that shall be cheap and
simple to manufacture, efficient in operation,
and one that can be easily inspected and re-

15 paired without entirely unfolding or unwrap-

ping the same. The use and advantage of
such condensers in and about telephone sys-
tems are well understood at the present day;

but it has been impossible to construct them

20 of an efficient pattern or type and at the same
time provide a simple and easy method of in-
specting and repairing them without a com-

plete dismembering or unwrapping of the

whole device. Such a method of inspection

25 or repair is expensive, and it is found about
as cheap to substitute new condensers as to

- undergo this laborious and expensive process.
Again, in the old style of condenserin which
each layer consists of a separate metallic

30 sheet and the several layers are laid one upon
another with an interposed dielectrie, besides
other disadvantages considerable effective
space or surface of the tin-foil or material
forming the condenser-plates is lost, owing to

3t the fact that it is necessary to keep 1t some
distance away from the four edges of the di-
electrie in order that the condenser sheets or
plates cannot by any possibility come into
contact with each other. A condenser of the

40 well-known roll type avoids to a certain ex-
tent this objection, since in it it is only nec-
essary to keep the metal plates at a distance
from the two edges of the continuous sheets

of dieleetric; but there is no facility in such

45 a condenser for making repairs or inspecting
the interior of the same in case the dielectric
becomes broken down or for any other reason
without unrolling the condenser. My inven-
tion is designed to avoid these several objec-
so tions by providing a condenser embodying
the advantages of a roll or other condenser as

1

i

regards etfective plate-surface, chieapness of
manufacture, and efficiency of operation,
while at the same time permitting a ready
means of inspecting and repairing the same
at any point without unwrapping or unfold-
ing the other parts thereof or opening the
same at any point except at the places de-
sired. -

It therefore consists, preferably, of contin-
uous sheets of paper or other dielectrie, with
an interposed sheet or layer of tin-foil form-
ing the condenser-plate or any other suitable
material and combinations of material to form
vhe dielectric and condenser-plates, and at
least, two strips or sheets of such layers are
placed at right angles to each other and are

55

60

folded over each other alternately back and

forth to build up the condenser, each such
metallic sheet when thus folded providing a
number of the condenser-plate strips. After
being doubled or folded up in this way to the
required extent the pack or bundle of folded
sheet material is compressed to the desired
degree, and it may then be boiled in paraffin
or otherwise treated to keep out the damp-
ness and make a finished product. Termi-
nals may then be added and the whole in-
closed and sealed in a suitable tin or other
case to also keep it dry and prevent mechan-
ical injuary.

Theinvention further consists in the novel

construction and parts hereinafter fully de-
scribed, and particularly pointed out in the
claims, reference being had to the accompa-
nying drawings, forming & part hereof, in
which the same reference-figures designate
like parts throughout the several views, and
in which— ,

Figure 1 is a perspective view of the con-
denser in compressed form. IFig. 2 isa simi-
lar view showing the first stages of manufac-
ture or folding. Fig. 38 1s a side elevation of
the device before being compressed, showing
the terminal attached to one of the condenser-
plates. Fig. 4 is a similar view of the side at
richt angles to the other, showing the termi-
nal attached to the other plate; and Kig. 5 is
an elevation view showing how the condenser
may be stretched out for purposes of inspec-
tion or repair.

Referring to Fig. 2, the sheets or strips 2

70

75

20

Q0

95

10O




10

I5

20

35

40

50

55

60

2 709,205

and 3, which form the layers of the condenser, | tact with the tin-foil, said sheets having pro-

are each composed, preferably, of two bheetb
or strips of paper 4, (see Figs. 3, 4, and 35,)
suitable for a dielectric with an mterposed
sheet or strip 5 of tin-foil, which latter are
designed to act as the plates of the condenser.
Other arrangements of these several plates
could beemployed, the only requirements be-
Ing that when completed the plates of the
condenser shall be continuous sheets or strips
and that there shall be a dielectric between
the plates of theseveral folds or layers of the
condenser.  Any suitable substance instead
of paper may be used for the dieléetric, and
other substances cvould be used for the con-
denser-plate, but those described are consid-
ered preferable for the purposes. As stated,
the combination of two sheets or strips of pa-
per and one of tin-foil placed together to form
a continuous sheet or strip is preferred; but
other combinations might exist, as qevem]

sheets of paper to one of the dielectric and

others. It will be understood, too, that the
condenser-plate, so far as contact with the
other plates is concerned, can reach substan-
tially to the edges of the dielectric sheets,
thus gaining over both the old forms men-
tioned; but they are preferably a little nar-
rower, 80 a8 not to reach quite to the edges

thereof to prevent injury thereto or connec-

tion therewith from outside sources. Again,
the metallic sheets at the folds extend en-
tirely therearound apnd that much plate is
gained over the old built-up or separate-sheet
structures. When ‘‘continuous sheets” are
referred to herein, it is of course intended to
distinguish thereby from separate sheets for
the several layers and not that the plates or
dielectric may not consist of spliced sheets or
more than one sheet connected together end
to end or overlapping or in any other desired
manner, for such an arrangement would ob-
viously be the equivalent of the other. The
term °*continuous sheet” must therefore be
so understood. In the first stages of mann-
facture these built-up sheets or strips 2 and
3 are piaced,preferably,at right angles to each
other, as in Fig. 2, their ends overlapping, as
at 6 and 7, Fig. 2. The free ends Sand 9 are
then folded back and forth alternately over
each other to form theseveral layersof the con-
denser until the desired amount is thus folded
or stacked up, or nntil the wanted number of
layers 18 obtained, as in Figs. 3 and 4, when
the same is compressed to any desired degree,
forming a compact quadrangular block, as
seen in Ifig. 1. Thiscompressing may not be a
necessary step in the manufacture, cL(,.wrdmﬂf
to the care taken in folding the bbllDS over,

but is recommended as I]ildklnﬂ‘ the COHdGDbBI‘
more compact. The packs are so terminated
that a different strip and therefore different
plate forms the outer layer at eachend, where-
by to connect an electric circuit therewith a
sheet of copper 10, preferably of the size of
the layers of the pack, may be inserted be-

but 1ts addition is advantageous.

jecting tabs 11, Wlth which the wires from an
electrie eircuit may be connected, as by sol-
dering, by means of binding-posts 12 or in
any other preferred manner. Other means
could be employed for this purpose, so far as
some aspects of myvinvention are concerned,
but that described is preferred. 1t will be
seen that these metallic¢ sheets or strips con-
stitute the corresponding plates of the con-
denser and are carried throughout the whole
series of layers with but little waste material
at the edges of the samne, since, as explained
above, the plate-sheets may reach practically
to the edges of the dielectric sheets without
fear of contact, and that substantially the
only waste surface of the condenser-plate is
at the two aforesaid faces of the pack or the
upper and lower faces, each plate acting upon
the other adjacent platethroughout the series.
There 1s also no waste at the folds, since the
plate extends entirely around the fold. In
fact, an advantage results therefrom, since
the size of the plates are increased ]l.lbb that
much. After the strips are so folded up they
are preferably compressed to any desired ex-
tent and may as a further improvement then
be treated as is usual in condensers by boil-
ing them in paraffin or by any other desired
‘rle&tmeub to accomplish the results—that is,
of keeping the condenser dry and in workmf‘r
order under all conditions of use. This step
may be omitted and good results obtained,
If pre-
ferred, the same may be inclosed in a tin or
other case and hermetically sealed to provide
a condenser which will be free from all me-
chanical injury; butsuch a case is not shown,
as 1t forms no part of my invention.

It 1s not necessary to use built-up strips of
equal widths, which results in a square con-
denser, as shown, but the strips may be of

different widths, which results in a rectan-.

gular condenser. It will also be understood
that the thicknesses of the several metallic
and paper sheets are greatly exaggeldted in
the drawings.

When it 1s desired to I‘epdll‘ the condenser,
it may be pulled open endwise, as shown in

Kig. 5, by a sort of bellows or accordion ac-

tion, which gives access to any part of the
sheet or dielectric for inspection and which
can be readily repaired by simply inserting
a small sheet of paper or other substance over
the injured portion. Forexample, if a break
in the dielectric occurs at 13, Fig. 5, it is only
necessary in order to repair it to pull the con-
denser open at thisfold and insert a sheet or
piece of the paperoverit. When thisisdone,
the condenser can be again compressed and
restored toits normal eondmon all in a very
simple, convenient, and easy manner. Should
this operation become necessary before the
treatment with paraffin, as above referred
to, it would ounly be necessary to open the
sheets or layers of the pack; but if it is nec-
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would probably have to first be heated in or-
der to melt the paraffin before it could be
opened for inspection and repairs.

By construeting the condenser- plates of
strips of material which are arranged cross-
wise or at right angles and folded back and
forth upon each other it will be seen that
I provide a condenser composed of superim-
posed plates or sheets of suitable metal and
dielectric and that when finished and com-
pressed intosuitable form the alternate plates
have oppositely-arranged flexible or yielding
connections at their edges, whereby the mass
of plates or sheets may be drawn apart to an
extent sufficient to expose their surfaces, but
without disconnecting them from each other.
In other words, the condenser thus construct-
ed 1s practically composed of two series of in-
sulated metal plates, the plates of each se-
ries being flexibly or yieldingly connected at
their edges, so as to permit of a folding or
hinge-likeaction. This, asstated, permitsthe
condenser-plates to be drawn apart for the
purpose of exposing their surfaces, and, as
shown in Fig. 5, this separation of the plate-
surfaces is accomplished without disconnect-
ing the plates from each other. Further-
more, this construction and method of manu-
facture insures compactness and rigidity and
tends to prevent the condenser from getting
out of shape. The sheets or strips of mate-
rial when properly folded present a plurality
of bends of flexible connections on all four
sides of the condenser. This, as explained,
permits the condenser to be drawn apart or
extended substantially in the manner shown
in Fig. 5, wherein it will be seen that the
surfaces of the plates are drawn apart to an
extent to permit inspection and cleaning. It
will also be seen, however, that, owing to the
method of folding, the relative positions or
arrangements of the plates are practically re-
tained, the plates dropping or falling natu-
rally into their places as soon as the inspec-

tion 18 over and the distended part of the

condenser is adjusted back into place. In
this way the method of folding not only in-
sures & maximum of condensing-surface, but
1t also insures an arrangement and construc-
tion which will afford ample opportunity for
ready and convenient inspection of the con-
denser-plates. -

What I claim as my invention is—

1. An electric condenser comprising super-
imposed plates of suitable metal and dielec-
tric arranged in two series, the said plates or
sheets of each series being flexibly connected
together, and the said sheets or strips when
in place presenting flexible connections on
all four sides of the condenser, whereby the
superimposed plates or sheets of metal and
dielectric of which the condenser is composed
can be drawn apart without disconnecting
the plates or sheets of one series from the
plates or sheets of the other series, substan-
tially as deseribed. -

2. An electrie condenser composed of suit- |

S

able sheets or plates of metal and dielectrie,
the said dielectric being in the form of two
strips of suitable material arranged cross-
wise and folded back and forth alternately
upon each other, the superimposed sheets or
plates thus arranged presenting flexible con-
nections on all four sides of the condenser,
whereby the condenser plates or sheets may
be drawn apart without disconnecting them
from each other, substantially as described.

3. An electric condenser composed of su-
perimposed sheets or plates of suitable metal
and dielectrie, the said metal sheets or plates
being in the form of two strips arranged cross-
wise of each other and folded back and forth
alternately in such manner as to present
bends or flexible connections on all four sides
of the condenser, substantially as and for the
purpose set forth.

4. An electric condenser composed of su-
perimposed sheets or plates of suitable metal
and dielectric, the said sheets or plates being
so folded and arranged as to present a plu-
rality of bends or flexible connections on all

four sides of the condenser, whereby the con-
denser can be extended for the purpose of ex-

posing the surfaces of said sheets or plates,
substantially as described.

9. T'he method of making electric condens-
ers, which consists in combining suitable
sheets or strips of metal and paper, arrang-
ing sald sheets or strips crosswise and fold-
ing them back and forth alternately upon each
other, 80 as to provide a condenser composed
of superimposed plates or sheets of metal and
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dielectricso connected and arranged as to pre-

sent a plurality of bends or flexible connec-

tions on all four sides of the condenser, suit-

ably compressing this mass or bundle of sheet
material, and then suitably treating the same
with paraffin, sibstantially as described.

6. The method of making electric condens-
ers, which consistsin suitably preparing and
combining sheets or strips of suitable metal
and dielectrie, arranging these said strips or
sheets of metal and dielectric crosswise of

| each other, folding the said strips or sheets

H

alternately back and forth upon each other,
thereby causing the same to present a plural-
ity of bends or flexible connections on all four
sidesof the condenser, and then suitably com-
pressing or otherwise treating this mass or
bundle of sheet material, substantially as de-
scribed.

7. In an electric condenser, the combina-
tion with strips of metal at right angles and
folded back and forth over each other alter-
nately and forming the plates of the con-
deunser, of a dielectric between the folds.

3. In an electric condenser, the combina-
tion with strips of metal at right angles to
each other and folded back and forth alter-
nately over each other to form superimposed
layers, of a dielectric between the layers, and
terminals for connecting with the plates.

9. A condenser, comprising continuous

sheets or strips composed of tin-foil and pa-
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per, said sheets or strips being at right an-
oles to each other and folded back and forth
alternately over each other, the whole being
compressed into a compact bundle.

10. A condenser composed of continuous

strips of tin-foil and paper on both sides of |

the tin-foil, said strips being at right angles
and folded back and forth alternately over

" each other, the whole being compressed i1nto

a compacb mass, and boiled or soaked in par-
affin or like substance

11. In a condenser, two continuous strips
composed of strips of paper with an inter- |

posed strip of tin-foil, said strips being at
right angles to each other and folded back 15
and forth alternately over each other, and
terminals for the condenser comprising a me-
tallic plate, as copper, placed next the tin-foil
at one end of each strip.

Signed by me, at Chicago, Cook county, Illi- 2o
nois, this 23d day of Ma,r{,h 1901.

HENRY P. CLAUSEN.

Witnesses:
CHAS. C. BULKLEY,
IHARRY P. BAUMGARTN:
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