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1o all whom it may éoncern:

Be it known that I, Haroro P. Donvg,
a citizen of the United States of America,
residing at -Belmont, Massachusetts, have
invented a new and useful Condenser, of
which the following -is a specification.

My invention relates to- condensers of

variable capacity and aims to provide a con-
denser of this character which will be rela-
tively small and compact, simple and inex-
pensive as to construction and which will
be capable of relatively fine adjustment and
therefore particularly . adapted for radio
telegraphy. .
. Another object of the invention is to pro-
vide a condenser which while compact in
form will be of relatively great capacity
and which when brought to the adjusted
condition will remain in that condition un-
til further adjustments aie desired.

A further object is to so construct the

- device that its action will be constant and

not subject to changes such as would result
from the wearing down of the dielectric
by frictional engagement of the condenser
plates therewith.

In the progress of the art of radio teleg-
raphy various tvnes of condensers have been
developed, they being an essential part of
both the receiving and transmitting equip-
ment.

The potentials in the transmitting circuit
are usually high and condensers for this
portion of - the apparatus have therefore
been developed mostly to avoid leakage and
hysteresis losses.

Condensers for the receiving apparatus on
the other hand have received less attention
even though they are an important part of
the equipment, as evidenced by the fact that
in some systems five or more condensers are
employed in each receiving set.

A type,of variable capacity which has
come into more or less general use is what
iz known as.the “rotary condenser,” consist-
ing essentially of two sets of semicircular
metal plates separated by washers, one set
being mounted on a shaft which rotates
through an angle of one hundred and eighty
degrees so that the plates thereon will inter-
mesh with the other relatively fixed set of
plates. The capacity of this condenser is
almost directly proportional te the move-

ment of the rotary plates and the instru-
ment while fairly satisfactory possesses cer-
tain serious defects. For one thing the per-
centage variation in capacity is small for
it is impossible to adjust with any degree of
accuracy below a certain point on the scale
(fifteen degrees). Also as air is the usual
dielectric in this instrument a small eca-
pacity occupies considerable space. Further
the rotating plates tend to throw the shaft
supporting them out of balance so that a
slight jar or movement is sufficient ordi-
narily to destroy the adjustment, this De-
coming quite a serious defect on shipboard.

These and other disadvantages have been

overcome and the objects set forth above

nave been accomplished in the present inven-
tion by employing a pair of condenser
plates, one of which is covered with a thin
layer of mica or like dielectric material, the
capacity being varied by the adjustment of
the plates with vespect to each other. A
special feature is the shifting of the plates
in a direct or non-rotating path toward
each other so as to avoid a rubbing engage-
ment of the plates with the interposed mica
or similar dielectric. :

Other features of the invention are the
mounting of the condenser plates within
a hollow supporting base and the provision
of indicating means for showing the ap-
proximate condition or relation of the con-
denser plates. Further features will become
apparent as the specification procecds.,

In the accompanying drawings I have
illustrated my invention embodied in prac-

Atical and preferred forms but I would have

it understood that changes and modifica-
tions may be resorted to without departure
from the veal spirit and scope of the in-
vention.

In said drawings:

Figure 1 is a plan view of the invention
embodied in a compact and practical form
for radio work.

Fig. 2 is a view in side elevation.

Ifig. 3 is a cross seetional view taken sub-
stantially on the plane of the line 8—3 of
Fig. 1, showing the. condenser plates in a
partially separated condition.

Fig. 4 is o similar view with less parts
appearing in seetion and showing the con-
denser plates brought together,
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Fig. 5 is 4 bottom plan view of the de-

vice with the -bottom cover removed.
Fig. 6 is a detail gectional view of one

of the binding posts showing the flexible

connection therefrom to the movable con-
denser plate, this view being taken substan-
tially on the plane of the line 6—6 of Fig. 1.

Fig. 7 is a cross sectional view of a

" glightly modified form of the invention.
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Fig. 8, is a bottom plan view of the main
portions of this device. o
Tig. 9 is a diagrammatic view showing
curves plotted from some of the results ob-

“tained with the device. -

Tn the first form illustrated a metallic
supporting base 10 is provided, the same
being generally . hollow in form to consti-
tute a casing for certain of the parts and
being furthermore formed on the under sur-
face of the top thereof as a plate or-con-
Jdenser element 11. The second condenser
plate is designated 12 and is shown as
housed within the hollow base opposite the
first condenser surface 11 and supported on
o movable head 13 carried by the stud 14,

said second condenser plate being insulated

from its support by a block of suitable in- -

sulating material 15 and having a central
passage through which the stud 14 extends.

The stud 14 is guided for vertical move-
ment in a passage 16 formed in the top of
the supporting base and the upper end por-
tion of the stud is screw threaded as in-
dicated at 17 to receive an operating nut 18,
a thrust resisting washer 19 being usually
interposed between. this nut and the top
of the casing. = - : -

The nut 18 is operated by suitable means,
in the present instance, by a finger hold or

‘handhold 20, said operating finger hold hay-

ing a collar portion 21 sleeved down over the

nut and adjustably secured on the nut by a:

clamping screw 22.- This -coristruction en-
ables a variable or adjustable connection of
the operating member with the nut.

A spring is shown provided at 23 encir-
cling the screw styd 14 and operating
against the underside of-the base at its

- upper end and against the supporting head
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13 at its lower end, it thus exerts its ten-.
“sion to shift the lower plate away from the

upper plate and thus separate the condenser

. plates when allowed to do $0- by the unscrew-.

ing of the control nut. " . - . .
A layer of suitable dielectric: material is
interposed between, the condenser plates,
mica having been found a desirable material
for this purpose and this dielectric which I
have indicated at 24 may be secured di-
rectly to the face of one of the condenser
plates, it being shown secured to the face
of the upper condenser plate in the illus-
tration. - The mica may be held in place on

the face of the condenser plate by suitable

lacquer. - :

1,240,958

To prevent attrition or wearing down of
the dielectric and consequent variation in
the operation of the device I provide means
for guiding the relatively movable con-
denser plate so as to prevent a rubbing en-
gagement with the dielectric, said means

. comprising, in the illustration, outstanding

guiding studs 25 dependent from the under-
qide of the top of the base and fitting in
slots 26 formed, in the first form of the in-
vention illustrated, in the edge of the mem-
ber - 13. carrying the movable "condenser
plate. . o

The guide studs in this first form are

‘shown set.in the insulation 27, but this is un-

necessary where, as in this case, the con-
denser plate 12 is insulated from the head
18 which supports it.

The supporting :base may be formed with
a suitable outstanding base flange 28 for
securing the condenser In position and the

- open, bottom of the base may be closed by a
snitable bottom cover 29. <
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Suitable terminals are provided fbr the

cireuit wires, said terminals being here illus-
trated as binding posts 30 and 31, the first
of these being suitably insulated from the
metallic supporting base as by -mounting it

“in an insulating block as indicated at 82 in

Fig. 6 and the second binding post makes di-

Tect electrical contact with the condenser

plate portion of the base a& indicated in Fig.
3. - Connection is made from the insulated

- binding post to the movable condenser plate

by a suitable flexible connection such as a

wire 33 as shown in Figs. 5 and 6.

From the foregoing it will be -apparent’
that by means of the screw connection de-

scribed the plates may be readily adjusted

with respect to each’other and with the inter-
posed dielectric and it furthermore will be
evident that by reason of the direct and non-
rotating movement of one plate toward the
other there will be no rubbing contact with

the dielectric and consequently no wearing

down or displacement of the dielectric. It

"will furthermore be evident that slow or

rapid adjustments may be made at will and
that the adjustments may be brought down
to 'a very fine point. Another important

feature of my invention is that the adjust-

mends are permanent in that the device will
remain in the condition in which it has been,

get, jarring and rolling motions having no

disturbing effect upon the adjustments.

. To aid in the attainment of the proper ad-

justments T have provided the device with
indicating means taking the form of a scale
34 provided on the.top of the supporting

"base and an index or pointer 35 carried by
the operatitng member and registering on

said-scale: - This scale may be calibrated in
units of capacity or the like or may be sim-
ply marked off in arbitrary divisions as
shown in the illustration. At opposite ends
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invention. in  this view ho horizo
ceraduations from “07 to “10” indicate
ures on the condenser seale an J the v

of the scale stops 86—37 may be provided to
prevent over-running the scale, said stops be-
g engaged, in the plesult 1natﬁnce, by the
outstandmo pointer 35.

The detachable connection of the hn%r
hold illustrated enables said finger hold De-
ing removed while making the preliminary
adjustment of the condenser plates. Ordi-
narily this preliminary adjustment simply
consists in turning the operating nut up far
enough to bring the condenser plates into
close engagement. The operating finger
hold is then ¢ applied with the pointer thel eof
in position engaging the final stop 37 (the
right hand stop in case of a right hand serew
such' as’ that indicated). 'The operating

‘member may then be turned to separate the

plates, the indicating pointer in such opera-
tion traveling back.over the scale to the
point of maximum separation of the plates.
It the initial adjustment has been inaccurate
or is unsatisfactory the handle may at any
time be Teadily removed and new adjustment
made.

The constructlon illustrated in <igs. T and
8 is similar in general respects to that al-
ready deqcubcd the main distinction being
that in this latter form the hollow base 10"
1s made of insulating material and it there-
fore becomes necessary to apply a separaie
metallic condenser plate 117 to the underside
of the base for codperation with the movable
condenser plate 127, the second condenser
plate, in this case, being shown sccured di-
rectly to the opemtmo serew without the
intermediacy of any insulation. In this
construction also the movable condenser
plate is guided in a straight path inte
engagement with- the other condenser
pldte by forming the guiding slots 267 di-
rectly in the penpheral portlon thercot to
receive the guide studs 25°. Also in this con-
striction the first binding post 307 is con-
nected with the movable condenser plate by
flexible connection 33’ and the second bind-
ing post 317 is connected with the stationar
condenser plate by a conductor 38.
feature of this construction is the pros
of a separate scale 847 secured on top of
insulating supporting base.

In Fig. 9 T have illustvated” graphic
some of the results obtained by means o

oraduations indicate capacity i mic
.1(]Q The x()]u] Llack Time nd 10
of ‘an actual test using an adj
ot Iw' tv-six threads to the inch
of control and the ease of 2
be “‘pp(n'om‘ from this curve,
line Indicates the caleulated vesulis
micy of approximately five ten ¢
inch thickness as the dielectrie an
and-dash line indicates calculated

e e o

O.oie ey -
Uwd o &S

without the mica. The dash line indicates
results using an adjugting screw of sixty-
four threads to the inch.

The capacity of the condenser without the
niiea, neglecting “edge effect”, would be in-
versely proportional to the separation of the
plates.  With the one plate however covered
with mica, which material has a dielectric
coustant of approximately six times that of
air, (the capacity increasing directly with
the dielectric constant), the capacity would

. . N
be inversely proportional to %—{—A: where

M equals thickness of the mica, XK equdls
diclectric constant of mica and A equals the
distance from the cuter surface of the mica
to the other plate.

From the shape of the curve of the actual
test (the solid line) it will be apparent that
this type of condenser is of special value for
use in a wave-meter, in audion wing-circuits.
Moreover the size of the device makes it
particularly useful for small portable re-
celving sets.

V‘*”hdt I claim is:

1. 4 condenser comprising a support hav-
ing o condenser surface thercon and pro-
vided with a passage therethrough, a second
condenser member for cobperation with ¢he
first condenser member provided with a serew

stud extending freely through the passage

in the Arst condenser m"‘nber. an interpoesed
dielectrie between the condenser members
cobperating gutdes on the support an ad the
second condenser member for guiding the
second condenser member in a str ‘llghu path
toward and awsy from the first condenser
member, a spring for s@pamtnw the con-
denser members and a nut engaging the serew
stnd -for drawing the second condenser mem-
ber toward the first condenser member.

2. .. condenser comprising a support hav-
ing a condenser snrtace ther con, a second
condenser member Tor codperation with the

fest e md”n’“v member, a screw stud con-
nectod id second condenser member,

01T

ating

meinhes 2 pm,l (o dle ﬁlqt mndmser

member, an interposed diefectric between the

cotidenser members, n finger hold engaging
l » the same, and means

H D"il

s Ld sCrew stnd for opet-

SSprmz
‘or s’h*’
mern!
men
O
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condenser member ‘in . opposition to the
spring, and means, for guiding the movable
condenser member non-rotatably in its move-

ments toward and away from the first con-

5 denser member. ,\
4. A condenser comprising a mietallic base
having an integral surface formed to con=
stitute a condenser member, a second con-

denser member mounted on the base and in-
sulated from the first condenser member, an
interposed dielectric between the condenser
members and means for shifting the second
condenser member toward and away from
the integral condenser surface of the metal-
lic supporting base.

o HAROLD P. DONLE.

10




