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This invention relates to improvements In
electrical condensers, particularly condensers
of variable capacity. - :

-An object of the invention is to provide

s an electrical condenser of such construction
that precise adjustment can be obtained ac-
cording to conditions in the circuit with which
the condenser is connected ; and a further ob-
ject of the invention is to provide a condenser
adapted especially for use with radio ap-
paratus and comprising fixed and movable
electrically conductive elements, so mounted
that when adjusted to alter the capacity in
accordance with a change in the wave length,
the degree of relative movement of said ele-
ments will be proportionate to ‘variations in
the wave lengths with which the apparatus 18
set to operate.

The above and further objects and advan-
tages of this invention will appear from the
following description, taken with the accom-
panying drawings which illustrate several
formsd in which the principle of my invention

is embodied; and I, of course, reserve the
25 right to make changes in details; particularly,
 as to shape, size and arrangement of the
various parts; within the scope and spirit of
the invention as indicated by the broad and
general meanings of the terms in which the
appended claims are expressed.

On the drawings,

Figure 1 is a top plan of a condenser ac-
cording ‘to my invention;

Tigure 2 is a side view thereof;

Figure 3 is a side view partly in section of
another type of condenser according to my
invention; _

Figure 4 is a top plan thereof;

Figure 5 is a top view of another modifica-
tion; and Figure 6 is side view of what
is shown in Figure 5.

The same numerals identify the same parts
throughout.

Tn Figures 1 and 2 1 show a plate or ele-
ment 1 of electrically conductive material
associated with a gimilar plate 2; the plate 1
having a transverse rib or offset 3 at one end
and the adjacent end of the plate 2 being
secured to a transversely disposed angle bar
50 4;thisrib3andbar4 being joined by resilient
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means such as a spring 5 secured to the rib
and the bar by rivets 6. Between the plate

9 and the bar 4 is a piece of insulation 7, and
the plate 2 and bar 4 are attached together
by means of rivets 8 passing through the 55
plate, the insulation and the bar, and inter-
posed between the upper heads of the rivets

8 and the bar 4 is an insulating washer 9,
the holes for the rivets through the bar being
larger than the rivets, as indicated at 10 in 6o
Tigure 2, so that the rivets do not make con-
tact with the bar 4, and the plates 1 and 2
are always electrically separated from each
other. On the face of the plate 2 presented

to the plate 1 is a sheet of insulation such as 65
mica 11 held fast by an adhesive or any other
suitable means.

The plate 1 is provided with an extension
12 having threaded bearing openings to re-
ceive a plurality of parts such as screws 13%, 70
13 and 13¢, the ends of these screws being
tapered in varying degrees as indicated by
the characters 142, 14> and 14°. These tapered
ends or points of the screws project between
the adjacent edges of the plates 1 and 2 and 75
each screw has a knob 15 to enable it to be
turned. With the screw 13, the two plates
will be separated by a_greater amount for
the same degree of rotation of the screw, than
by the rotation of the screw 13°; and with the so
serew 187, the point of which 1s longest, all
these screws being of the same diameter, a
still finer adjustment can be obtained.
Hence, in practice, the condenser can be seb
first with the screw 18°, and then successively 85
nicer adjustments can be secured by means
of the screws 13 and 13; thus the capacity
of the condenser can be varied with the full
degree of precision desired.

n Figures 3 and 4, the plate 1 and plate 2 90
with the insulation 11 secured to the face of
the plate 2 as before, are secured together
along one end by means different from the
spring 5. The ends of the two plates remote
from the bearing 12 are each provided with 95
a hollow projection or -rectangular rim 16
and in the bottoms of these projections are
holes which give passage to suitable binding
screws; the holes, for example, in the plate 1,
are provided with insulating bushings or 100
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linings 17, the holes in the other plate being
of about the same size, and screws 19 are
passed through the bushings 17 and holes 18,
these screws being insulated from the plate 1
by the lining 17, and being small enough. to
be out of contact with the edges of the holes
18 in the plate 2. Surrounding these screws
and bearing against the bottoms of the pro-
jections 16 in the plate 2 are insulating wash-
ers 20, and surrounding the screws at both
ends are compression springs 21, bearing
against the linings 17 and washers 20. The
head 22 of each screw is provided with a kerf
to enable it to be engaged by a tool and this
head and washer 20 confine one of the springs
of each screw 21 between them; while the
other end of each screw is threaded and re-
celves a binding nut 23 to press the other
spring 21 against the lining 17. Hence, by
turning the nuts 23, the degree of compres-
sion of the springs 21 can be altered. The
binding screws 19 can be caused to draw the
adjacent ends of the plates 1 and 2 together
to such an extent that the plate 1 will make
contact with the insulating sheet 11; if noth-
ing else is between the plates 1 and 2; or if
desired, I can interpose between the plates 1
and 2 a spring or cushion or other resilient
spacing element which can be compressed to
draw the adjacent ends of the plates 1 and 2
together, as the springs 21 are compressed
by turning up the nuts 23, as indicated in Fig-
ure 3 at 25,

The plate 1 may be substantially rectangu-
lar in shape and it has a central projection 12
at the end opposite the end carrying the lin-
ing 17, with a threaded bore to receive a sin-
gle adjusting part or screw 13 with a taper-
Ing point 14 to project between the adjacent
ends of the plates 1'and 2 and carrying on its
opposite extremity a knob 15. The shape of
the upper plate 2 may be as indicated in Fig-
ure 4. It will be widest at the end where it is
engaged by the screws 19, and its sides will
converge towards the opposite end which is
forced away from the plate 1 and allowed to
approach this plate according to the position
of the tapered end 14 of the screw 13. The
portion .of the upper plate 2 which always
moves through the greatest -distance when
this type of condenser is adjusted, is the small
or narrow end, and the portions of the plate 2
at successive points between the narroyw end
and the larger or rear end will move to a less
and less extent, and the rear edge where this
plate is broadest hardly moves at all, but re-
mains stationary practically to the same ex-
tent as if it were hinged to the plate 1. Thus
a sufficiently good and. fine a justment can
be obtained by turning the screw 13 and ow-
ing to the tapering outline of the u per plate
2, the degree of movement of the plate 2 will
be proportional to chan es in the wave length
whenthe capacity of the condenser is to be
altered for variation in wave lengths upon
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which the apparatus for which the condenser
is intended is operated; that is to say, with
the condenser plates 1 and 2 set to give the
desired capacity for a corresponding wave
length, the amount of displacement which the
plates 1 and 2 must receive for a change in
capacity corresponding to another wave
length will always be proportional to the
wave lengths in question.

Of course, in the form shown in F igures 1,
2, 8 and 4 the screws having the heads 15
must not short circuit the plates 1 and 2.
For this purpose the serews should be of insu-
lation or at least the cone shaped points there-
of should be of some non-conductive material,

Figures 5 and 6 show another condenser
comprising a top 26 and a bottom 97 of in-
sulation secured together by rods 28 having
heads 29 at one end countersunk in the bot.
tom 27 and riveted over at the opposite ex-
tremities 30 to engage the top and thus hold
the top and bottom together. Between the
top and bottom are several pairs of plates 31
and 32, the former having substantially the
same-shape as the
4 and the latter, substantially the same shape
as the plate 2 of the form shown in Figures
3 and 4, the plates of each pair being sep-
arated one from another by intervening in-
sulation or dielectric 33. All of the rods
28 pass through the elements 81; while the
elements 32 are engaged by only two of the
rods adjacent one end of the condenser ; that
1s to say, only by the two rods 28 which pass
through the ends of its longer side; each pair
of elements 81 and 82 with the dielectric 33
between them being spaced from the ofher
pairs by insulating sleeves 34 encircling all
four rods 28. These sleeves 34 on the two
rods 28 at the left, with reference to Figures
5 and 6, may be separated by the plates 31
and 32 and the insulation 33; while the
sleeves 84 on the other two roda 28 may be
separated from one another by only” the
thickness of the plates 31 and the thickness
of the insulation 33; if the plates of insula.
tion or dielectric 33 are wide enough to spread
over and ~over the lower face of the plate 31.
If, however, these plates 31 are intended to
be associated and to be of substantially the
same outline as the plates 32, then the sleeves

"84 on these two other rods 98 will be sep-

arated from one another ‘
only the plates 81. N ormally, the plates 32
which may be made of some resilient meta]
will lie flat against the insulation 83 and even
press it upon the lower surfaces of the plates
81. The free or narrow ends of the plates
32 between the two posts 28 through which
the narrow portions of the plates 32 extend
are controlled by means of a screw 35 pags-
ing through a threaded opening in the top
26 and upon the narrow ends of the plates
32 below this screw are disposed and secured
projections 86 of some insulating material

at their ends bv

plate 1 of Figures $ and
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held in place upon these plates in any suit-
able manner, the projections 36 being all in
alinement, and the projections 36 of all of
these plates 32, except possibly the upper
plate 32 being long enough to contact with
the lower surface of the plate 32 immediate-
ly above in each instance, so that when the
serew 35 is turned down it can be made to-
depress all of the plates 32 in unison. Upon
the bottom of the lower-most plate 32 is a
projection 37 to engage a spring 38 received
in a recess 39 in the bottom 27, this spring
tending to force upward all of the plates 32
to hold them against the insulating plates 33
and to keep these insulatin plates against
the lower surfaces of the pﬁttes 31. I pre-
fer to make these plates 83 of such a shape
that they are similar in outline to the plates
31 and are engaged by all four of the posts
98, that is, these insulating plates 33 as well
as the plates 31 will extend between the ends
of the sleeves 34 on all of the posts 28.
Hence, -only the plates 32 will be movable
and the spring 38 as stated, will normally
tend to force the plates 32 upward so as to
hold the plates 82 as close to the plates 31
as the intervening plates of dielectric 83 will
permit. The screw 35 will have an operat-
ing head or knob 40.

Tn operation, the turning of the screw 385
<0 as to force down the ends of the plates 32
will lower the capacity of the condenser, the
plates 32 being flexible will bend downward
at their ends beneath the screw 85 and these
ends will be moved the farthest towards and
from the plates 31, the intermediate portions
between the wide ends and narrow ends of
the plates 32 moving to a less extent, and
with this form of condenser a sufficiently fine
adjustment can -be obtained as before, and
the degree of movement of the plates 82 will
likewise always be proportionate to changes
in the wave lengths for which variations in
capacity are required.

In all of the forms of condensers described
herein, the conductive elements or plates are
held together in effect at one end, and the ad-
justment is produced by causing the plates i¢
sparate or approach at their opposite ends.

‘411 of the condensers above described can
of course, be enclosed in a suitable container
or mounted upon & switchboard or panel with
+he knobs in accessible position and conduc-
tors leading to the plates 1 and 2 or the plates
31 and 32 in any suitable manner. Such con-
ductors are indicated diagrammetically inthe
ceveral views by the numerals 41 and £%.

Having described my invention, whal |
helieve to be new and desire o
protect by Letters Patent ox
States is—

“

¢l

1. A condenser comprising & top 22d i
tom, elements of conductive m

tween said top:and bottom and
separated from each other, each &

3

of said elements having a projecting end, and
a screw mounted in said top to cause pressure
to be exerted upon said projecting ends to
bend said alternate elements and vary their
distances from the other elements to change
the capacity of the condenser.

9. A condenser comprising a top and & bot-
tom, rods for securing said top and bottom
together, a plurality of pairs of plates be-
tween said top and bottom, insulation be-
tween the plates of each pair, said plates and
said insulation being mounted by means of
said rods and spaced apart by insulating
sleeves encireling said rods, one plate of each
pair having a free end with a projection
thereon, said projections being in alinement,
a spring tending to move said plates into close
relation with respect to the remaining plates,
and a screw engaging the top to enable pres-
sure to be exerted upon said ends, in opposi-
tion to the spring, and thus effect separation
of the plates of each pair to a greater or less
extent to vary the capacity of the condenser.

In testimony whereof T affix my signature.

WILLIAM DUBILIER.
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