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My invention relates to condensers and - ‘Referring riow more in detail to my in- 55
has to do mare particularly with variable ‘vention as illustrated in the accompanying
condenser with an air dielectrie. such as-are  drawing,’ the condenger comprises’ a fixed
now in general use in wireless sets, and an- plate element A, » rotatable plate element

8 objiect of my invention is the provision of - B; operatively associated with-the. fixed plate
an improved condenser of the variable type, - element A. "I also provide ‘a fixed "plate 60
which is provided with structural features in""element C independent of thé élement A and
combination with novel assemnbly features, ‘which: has assoclated “therewith a- movable
which - combination produces an improved " plate element D, which may be moveqd inde-

10 condienser of the above type.- i pendently ‘of the rotatable element B.'

~_ The condenser of my” invention 1s of the . The fixed plate element A comprises a plu- 63
decremeter type, in which a rotating plate ralitv of semi-cireular plates' 2, of suitable
element and its supjporting shaft, ass whole, metal; such as aluminum. each being pro-
1s eccentrically located in relation to the cir- " vided with orifices of a size’ to receive rods 3.

15 cular tixed plates so that the capacity ‘of the “The rods 8 are inserted a]ttérnatelv‘\th'rough
condenser may be made to vary as the square the orifices of the plates 2, and sp'a".ém"'. vash- 70
of the angle of rotation of the. rotatable ele- ‘ers 4, and their ends’ which ‘are threaded,
ment, which, of course, is well known in the “havea screw-threaded ‘engagement with-the
art.” T ' studs'5 and 6, which are provided-with suit.”

2077 A feature of my invention is the ‘associa- able tappeéd orifices to clamp the plites 2-in
tion of a fine' adjustment element with the “position upon-the tbds 3. The element C 75
variable’ condenser element for finer tuning ‘also comprises a’circular ‘plate 12, which is
‘purposes, and its association with the vari- 'also'providéd"with-joriﬁ'c.és;;andfan"_i‘n'térme-

~ able condenser rotary movable element. diate.basé 8 of ‘suitable. insilation ‘material’

2 Another feature of ‘my invention is the “such as bakelite. is provided. and orifices in
provision of a novel fine adjustment clement * the. base 8 in-alignment with the orifices of 80
which comprises a stationary plate and a': the plate 12, are’ addﬁteﬂ"tdfrék:éivé::"rods' 9
‘movable plate, which is controlled by means” which‘pass throfigh ‘the ‘openings in theé in-
of a longitudinally’ movable shaft which; in _"(.éi-médiz{tp:basé"S‘,'t'heii"‘thi-éél"dq'd-'éh'as’lna{;;hg

35 association-with 4 knob when rotated to the- screw:threéaded engagemienit ‘with the tapped
vight_or left, to 'decrease or Increase - the ‘orifices in ‘the 'studs 6.’ “Insulation® washers 85
capacity of the said fine adj ustment element, 10 are also provided which’slip over the rods

“as the-case may be] causes the shaft to which 9 ‘and’ rést @gainst’ the bottom’ face of the

-the movable ‘plate is secured to move end- - plate 12, and insulation sleeves I are also "

10 wise or laterally in relation ‘to the rotatable “-provided ‘which slip over the rods o and are
variablé condenser shaft to decrease or in-""for ‘purposes ‘ds ‘will“presently be’described. 90
crease the space between the stationary ‘and” "' The rotatable plate element-B comprises a
movable plate of the vernier element of the' plurality of “suitably. formed ‘plates-15, de-
condenser. The above feature of -y in- signéd according to the decremeter eéquation:™

45 vention as well as others will be ‘more ap- - for developing the boundary ciirve'of the ro-
parent by a reading of the specification. =~ - tatable element, of this type: The plates 15 95

For a more complete understanding of my 'are provided ‘with openings 16 of a size to
invention, reference may be had to the ac- permit the passage of the shaft' 17 of the ro-
companying drawing, in which liké refer- " tatable element B ‘associated with' the fixed™s

50 ence characters in the several views denote -plate’portion A of the condenser. The shaft
like parts, and in which: D { { passes‘alternately through the openings 100

- Fig. 1is a front elevation of the condenser - 16 of the plates 15" and the spacer washers
of my invention; ' 18, and when the requisite iumber are shpped
Fig. 211s a plan view of Fig. 1; and " upon the -shaft ‘17, its end"17’. which s

55 Fig. 3 is a sectional view along the line -threaded, receives-a nut 19° which tightly
3—3 ot Fig. 1 to clearly illustrate the rotary - clamps them upon the shaft 17. The plates 105
plate shaft assembly and the actuating 15 are also “provided :with ears 20 inte-
means of the fine adjustment element in asso-  grally formed therewith, and provided with
ciation with the rotatable plate element. - “openings of a size to receive a rod 91 which=s
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passes alternately through the openings in’
said ears 20 and spacer washers 22. The
ends of the rods 21 are threaded to receive
auts 23 which clamp the free ends of the
plates 15 in proper spaced relation with
each other and, at the same time, hold the
plates 20 in alignment with each upon the
shaft 17.

The movable plate element D of the fine
adjustment portion V of tlre condenser, com-
prises a semi-circular shaped plate 30 and a
shaft 31 upon which the plate 30 is secured.
The shaft 31 has its one end 31’ threaded
and a nut 82, having screw-threaded engage-
ment with the threadeq end 31 of the shaft
31, clamps the plate 30 upon the shaft 31.
The niovable plate 30 is provided with ori-

fices 33 in alignment with the rods 9 and are .

of a size to slip over the sleeves of insula-
tion 11, which ave supporied on the rods 9.
When the movable plate 30 is in position as
illustrated in Fig. 1, the rods 9 and the-sup-
ported insulation sleeves 11 serve as guides
for the movable plate 30 as it is moved later-
ally with relation to 1its associated stationary
plate 12, as wiil be mare fully, hereinafter,

-deseribed. .

The construction and assembly of the fixed
plate elements A and C and the rotatable
plate element B and the movable plate D
having been described, I will now describe
the assembly of the elements A, B, C, and
D, as a whole, to form the completed eon-
denser of my invention. The fixed plate ele-
ment A of the variable condenser is. placed

-upon thé intermediate base 8, and the orinces

_in the basc are made to register with the
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tapped orifices. in the studs 6. Now, when

the element A is in this position, the rods 9
are inserted into the orifices in the base 8,
and their threaded ends are -threaded into
the tapped orifices of the studs 6. The plate
19 of the fixed element C of the fine adjust-
ment portion V of the condenser which. is

provided with_suitable -orifices which regis-
ter with the rods 9, is mow slipped -on.the .
rods 9 and spacer washers 35 are placed be-

tween the base and the plate 12 to keep the
said plate 12 praperly spaced from the bot-
tom face of the base 8. Insulation washers
10 are provided which are now slipped over

the rods 9 as are also the sleeves of insula-

tion 11 for purposes as will presently be de-
scribed. The movable plate 30 of the mova-
ble element D of the portion V of the con-
denser, is secured to one-end of the shaft 31
as already described and is provided with
orifices which are adapted to-register with
the rods 9 and are of a size to permit it to

De slipped over the insulation sleeves 11

which surround the rods 9. The intermedi-
ate base 8 is provided with an orifice 36 of
a size to permit the insertion of the shaft
81, and ‘when the shaft 31 and its associated
plate 30 are in position, as illustrated in the
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drawing, a base plate 87 provided with ori-
fices which register with the rods 9 1s shippea
on the said rods 9 and the protruding ends
of the said rods 9 which are threaded, re-
ceive nuts 38 which, when tightened, hold the
fixed plate 12 of the portion V of the con-
denser between the intermediate base 8 and
the base plate 37. The shaft 17 of the ro-
tatable element I3 of the condenser, 1s pro-
vided with a central orifice 39 extending its
length and is of a size to permit its being
slipped over the shaft 31 of the movable
plate element C of the portion V of the con-
denser and when in the position as shown
dotted in TFig. 2, the said rotatable ele-
ment B is slipped over the shaft 31. When
the plates 15 of the rotatable element B, reg-
ister with their respective spaces 40 between
the plates 2 of the fixed plate element A a
top plate 42, having an orifice 43, permits
the shaft 17 to extend therethrough ana
serews 44 pass through suitable orifices 1n
the plate 42 and have screw-threaded engage-
ment with the studs 5. The end of the shaft
31 is provided with a tapped orifice 45 and
the stem 46 of the control button or knob 76
having a threaded portion 47, is adapted to
have a screw-threaded engagement with the
tapped orifice 45 in the shaft 31 and whien,
when in position in operative relation with
the shaft 81, has its shoulder 46" engaging
the end face 48 of the shaft 31. This stem
46 of the-control knob 76 forms a connecting
link between the ‘movable plate 30 of the
vernier portion V of the condenser and its
rotary movement in relation to the longitudi-
nal movement of the shaft 31, will presently
be deseribed.. = .

The stem 46 of the knob 76 is provided
with an apnular groove 49 which is adapted
to receive 3 U-shaped retaining member 50
and which rests.in the enlarged opening 51
in the end of the shaft 17. The wall of the
shaft 17 protrudes slightly above the face of
the member 50.and this portion is spun over
to retain the stem. 46 of the knob 76 in po-
sition against lateral movement, but permits
the same to be rotatéed. ‘When the stem 46
of the.knob 76 and shaft 31 are connected
and the end.face of the shaft 31 engages the
shoulder. 46" -of the stem 46, the movable
plate, 30 of the element C.of the vernier

portion V of the condenseér rests against the

insulation spacer washers 10 which keep the

‘movable plate 30 and stationary plate 12 of

the portion V of the condenser in proper
spaced relation and in the position as illus-
trated, the fine adjustment portion V of the
condenser is at its greatest capacity. When
the stem 46 of the knob and shaft 31 are
connected by means of the threaded connec-
tion and secured in position as described, the
rotation of the knob 76 in a clock-wise or
counter-clockwise direction causes the shaft
31 associated with the portion V of the con-
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denser to be moved longitudinally in rela-
tion to the rotary motion of the stem 46 of

the knob 76, due to the well known screw

principle, and which operation will be more
fully, hereinafter, described. - - i
A portion- of the stem 46

ing for the same when rotated and the said

‘orifice 39 also forms a’bearing for'the longi-
tudinally movable shaft 31. "To prevent ro-
tation of the shaft 31 when the knob 76 is -

rotated, I have provided the portion ‘of the
shaft 81 which extends through the shaft
17, with two flattened faces 60; and  a- re-

tamning -plate member 614--‘px'ovid.ed"~with A
bifurcated end 61°, straddles theshaft 31 -

to engage the flattened faces 60 on' the shaft
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31 thus preventing' rotary movement of ‘the
shaft 31. The plate 61 is secured to the bot-
tom face of the base 8 by means of 'a-screw
65 and nut 66. - ¢ .0 ool
A combined ‘thrust' and frictional leaf

element B which is provided with ari-orifice
68 through which the shaft 31 extends:i The
spring 67 is secured to the base: 8-by’means
of the screw 65 and nut 66, its-one end- being
provided: with an‘angular-extending tongue
67" which rests in a' suitable-orifice.in" the
base 8 ‘and. prevents: rotation of- the said

-spring 67. - The tension-of ‘the spring 67 is

such as to- bear ‘against the bottomr face of
the shaft 17 to place’its face in frictional'en-
gagement with ‘the bottom face'of'said shaft
so-that as the rotatable’element B'is Totated
for tuning purposes, it will reinain’ i any
position 1t 1s set due to thisfiictiondl ‘en-
gagement. The spring 67 also acts as a
thrust means ag the tension of the spring 67
is stich as to force the shaft 17 and its parts
as a whole upward in relation to Fig. 1 and
if any downward pressure is exerted upon
the shaft 17, the tension of the spring 67
is such as to prevent the shaft from being
forced downward and cause the rotatabla
plates 15 to engage the fixed plates 2 to dis-
charge the condenser when in use.

A suitable dial 75 is secured to the shaft
17 by suitable means to permit the ready
manipulation of the rotatable element B and
the knob 76, and its stem 46 permits the
ready manipulation of the movable element
D of the portion V of the condenser. A ter.
minal 77 is secured to the base 37 by means
of a screw 78 and is connected by means of
a flexible lead 79 to the terminal 80 of the
movable plate-80 of the fine adjustment por-
tion V of the condenser, forming connection
means for the external circuit.

Having described the apparatus which
comprised my invention, I will now de-
scribe the method of manipulating the con-
denser of my invention for tuning pur-
poses. When the dial 75 is turned, the ro-
tatable element B is rotated independent of

“plate 30 away from its gssociated

8

the shaft of the movable elenient D of the
fine adjustment portion V and when proper

tuning is ‘accomplished through the medium

“of “the rotatable element I3 in association
“with the-fixed ‘element 4, the said ‘element
extending into -
‘the orifice 39 of the shaft: 17, forms a bear-

B'is held in-position by meésns of the spring

67, 'If a finer tuning is desired to clarify,

the Lknob 76, associated with the portion V,
is ‘rotated in a counter-clockwise direction

for the purpose of description. The stem +

46-is zlso rotated in a counter-clockwise di-

“ rection’ and, due to ‘the screw-connection
“47-—45 betwcen the stem 48 and the shaft

31, the said-shaft ‘31 is moved iongitudi-
nally in"a downward ‘direction and, as the
miovable“plate ‘30 of ‘the portion V of the
ccondenser | is ‘also se¢ured ‘to the ‘shaft 31,

“the plate 30 is moved away from its asso-

ciated stationary plate 12. The rods 9 foru

‘guiding means for the movable' plate 20 to
“permit free movement of the shaft 31 in a
-“longitudinal direction.
*spring 67 is provided: for the rotatable plate -

The 'shaft 31, when
moved in a downward direction, carries the
' stationary
plate 12 to decrease the capacity ef the por-

“'tion -V of the condenser and; fo again -

crease the capacity; the knob 76 is turned in

-a-clockwise direction causing its aszociated

stem 46 to rotate in the same direction and,
due to the screw connection 47—45 between )
‘the stem 46 and shaft 31, this rotary motion

-of -the stemi 46 transmits longitudinal mo-
~tion to the shaft 31 and caiises the shaft 31
‘to be moved -up to carry the plate 30 closer
“to' its astociated stationary plate 12 to in-
“crease’ the-capacity' of:thg adjustable: por-

-tion 'V’ of the condenser: .+ -
~* “While I have described the variable con-
+denser ‘of“'my ‘invention

1n its preferred
form, it is to be understood that changes
and modifications will readily suggest them-
selves by those skilled in the art, and I de-
sire to cover all such changes and modifica-
tions as come within the spirit and scope of
the appended claims.

aving described my invention what I
claim as new and desire to secure by United
States Letters Patent is:

1. In a device of the character described
including 2 fixed element and a rotatable
element, a shaft for said rotatable element,
a second fixed element, a movable element
associated with said second fixed element,
a shaft for said movable element extending
through the shaft of said rotatable element,
and means rotatably secured in said first
shaft for moving the shaft of said movable
element longitudinally in the first said
shaft.

2. In a device of the character described,
including a fixed element and a rotatable
element, a shaft for said rotatable element, a
second fixed element, a movable element asso-
ciated with said second fixed element, means
for rotating said first shaft, a shaft for aid
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movable element extending through the shaft
of said rotatable element and slidable longi-
tudinally therein, and means rotatably se-
cured in said first shaft for moving the shaft
of said movable element longitudinally inde-
pendent of the rotary movement of said first
shaft. '

3. In a device of the character described
including a fixed element and a rotatable
element, a shait for said rotatable eleent,
4 second fixed element, a movable element
associated with said second fixed element, a
shaft for said wmovable element extending
through the shaft of said rotatable element,
a knob provided with a stem which has
screw-threaded engagement with said shaft,
rotatable to impart longitudinal movement
to said shaft of said movable element.

4. A condenser comprising a fixed ele-
ment and a rotatable element, a second fixed
element, a movable element associated with
said second fixed element, concentric shafts
for said rotatable element and said movable
clement for controlling the same, means for
turning the shaft of said rotatable element,
and means rotatably secured to the shaft of
said rotatable element for moving the shaft
of said movable element longitudinally.

5. A condenser comprising two sets of sta-
tionary plates, a set of rotatable plates asso-
ciated” with one of said sets of stationary
plates, 2 movable plate associated with said
other stationary plate, concentric shafts for
caid rotatable element and said movable ele-
ment for controlling the same, means for
turning the shaft of said: vofatable element,

and means associated with the shaft of said ..

movable element for longitudinally moving

1,633,870

“said shaft independent of the rotary move-
ment of the shaft of said rotary elencat.

6. In a device of the character described

including a set of stationary plates and a set-

of rotatable plates associated therewith, a
stationary plate and a movable element asso-
ciated therewith, concentric shafts for said
rotatable element and said movable clement,
means for rotating the shait of said rotat-
able elemgent, a knob provided with a stem,
which stem extends into the shaft of said
rotatable element, means for rotatably secur-
ing said stem in said shaft, a screw conkec-
tion [ink between said stem and the shaft of
said movable element having threaded en-
gagement with shaft of said movuble ele-
ment to impart longitudinal movement to
the shaft of said movable element when said
knob and said stem as a whole is turned.

7. In a device of the character described
including a rotary element and a fixed ele-
ment, a second fixed element and a movable
element associated therewith, concentric
shafts for said rotary element and said mov-
able element, rotatable means for the shalt
of said rotary element, a stem rotatably
secared in the shaft of said rotary element
and rotatable independent of the shaft of
said rotary element, a threaded extension of
said stem engaging a threaded orifice in the

‘shaft of said movable element to impart
jongitudinal inovement to the shait of said
movable eiement when the stem is rotated.
_Signed by me at Chicago in the county of
(ool and State of Illinois this 24th duy of
_January 1923. :

© 7 EARL F. POTTER.
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