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CoNDENSER. 
Application filed January 26, 1923. serial No. 614,964. 

My invention relates to condensers and 
has to do more particularly with variable 
condisser with an air dielectric, such as are 
now in general use in wireless sets, and an 
object of my invention is the provision of 
an improved condense of the variable type, 
which is provided with structural features in 
combination with novel assembly features, 
which combination produces an improved 
codenser of the above type. 
The condenser of my invention is of the 

decremeter type, in which a rotating plate 
element and its supporting shaft, as a whole, 
is eccentrically located in relation to the cir-. 
cular fixed plates so that the capacity of the 
condenser may be inide to vary as the square 
of the angle of rotation of the rotatable ele 
ment, which, of course, is well known in the 
art. f 

A feature of my invention is the associa 
tion of a fine adjustment element with the 
variable condenser element for finer tuning 
purposes, and its association with the vari 
suble condenser rotary movable element. 25 
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Another feature of my invention is the 
provision of a novel fine adjustment element 
which comprises a stationary plate and a 
movable plate, which is controlled by means' 
of a longitudinally movable shaft which, in 
association with a knob when rotated to the 
right or left, to decrease or increase the 
capacity of the said fine adjustment element, 
as the case may be, causes the shaft to which 

- the movable plate is secured to move end 
wise or laterally in relation to the rotatable 
variable condenser shaft to decrease or in 
crease the space between the stationary and 
movable plate of the vernier element of the 

The above feature of my in condenser. 
vention as well as others will be more ap parent by a reading of the specification. 
For a more complete understanding of my 

invention, reference may be had to the ac 
companying drawing, in which like refer 
ence characters in the several views denote 
like parts, and in which: . . . 

of my invention; - 
Fig. 2 is a plan view of Fig. 1; and 
Fig. 3 is a sectional view along the line 

3-3 of Fig. 1 to clearly illustrate the rotary 
plate shaft assembly and the actuating 
means of the fine adjustment element in asso 
ciation with the rotatable plate element. 

element A. 
element Cindependent of the element A and 
which has associated therewith a movable 
plate element D, which may be moved inde 

Fig.1 is a front elevation of the condenser 

Referring now more in detail to my in 
vention as illustrated in the accompanying 
drawing, the condenser comprises a fixed 
plate element A, a rotatable plate element 
B, operatively associated with the fixed plate 

I also provide a fixed plate 

pendently of the rotatable element B. 
The fixed plate element. A comprises a plu 

rality of semi-circular plates 2, of suitable 
metal, such as aluminum, each being pro 
vided with orifices of a size to receive rods 3. 
The rods 3 are inserted alternately through 
the orifices of the plates 2, and spacer, wash 
ers 4, and their ends' which are threaded, 
have a screw-threaded engagement with the 
studs'.5 and 6, which are provided with suit 
able tapped orifices to clamp the plates 2 in 
position upon the rods 3. The element C 
also comprises a circular plate 12, which is 
also provided with orifices, and an interme 
diate.base 8 of suitable insulation material 
such as bakelite is provided and orifices in 
the base 8 in alignment with the orifices of 
the plate 12, are adapted to receive rods 9 
which pass through the openings in the in 
termed iate,base 8, theirth readed ends having screwthreaded engagement with the tapped 
orifices in the studs 6. Insulation washers 10 are also provided which slip oyer the rods 
9 and rest against the bottom face of the 
plate 12, and insulation sleeves 11 are also provided which slip over the rods 9 and are 
for purposes as will presently be described. 
The rotatable plate element B comprises a 

plurality of suitably formed plates 15, de 
signed according to the decremeter equation 
for developing the boundary curve of the ro 
tatable element of this type. 
are provided with openings 16 of a size to The plates 15 
permit the passage of the shaft 17 of the ro 

16 of the plates 15 and the spacer washers 
18, and when the requisite number are slipped 

15 are also provided with ears 20 inte 
grally formed therewith, and provided with 
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tatable element Bassociated with the fixed: 
plate portion A of the condenser. The shaft 17 passes alternately through the openings 00 

upon the shaft 17, its end 17, which is: 
- threaded, receives a nut 19 which tightly 
clamps them upon the shaft 17. The plates 05 

openings of a size to receive a rod 21 which 
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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 
nuts 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 the 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 32, having screw-threaded engage 
ment with the threaded end 31 of the shaft 
31, clamps the plate 30 upon the shaft 31. 
The movable 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 are supported 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 its associated stationary 
plate 12, as will be more fully, hereinafter, 
described. 
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 the intermediate base 8, and the orifices in the base 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 
12 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 now slipped on the 
rods 9 and spacer washers 35 are placed be-, 
tween the base and the plate 12to keep the 
said plate 12 properly 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 

80 

orifices which are adapted to register with 
the rods 9 and are of a size to permit it to 
be 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 
31, 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 37 provided with ori 
fices which register with the rods 9 is slipped 
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 B of the condenser, is 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 Fig. 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 and 
Screws 44 pass through suitable orifices in 
the plate 42 and have screw-threaded engage 
linent 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 which, 
when in position in operative relation with 
the shaft 31, 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 described. . . . . . The stem 46 of the knob 76 is provided 
with an annular groove 49 which is adapted 
to receive a 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 rotated. 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 condenser 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. 
A portion of the stem 46 extending into 

the orifice 39 of the shaft 17, forms a bear 
ing for the same when rotated and the said 
orifice 39 also forms a bearing for the longi 

preventro tudinally movable shaft 31. To is a -s 
tation of the shaft 31 when the knob T6 is rotated, I have provided the portion of the 
shaft 31 which extends through the shaft 
17, with two flattened faces 60; and a re taining plate member 61 provided with a 
bifurcated end 61, straddles the shaft 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. . . . . . . . . . . . . . . . . . . 
A combined thrust and frictional leaf 

'spring 67 is provided for the rotatable plate 
element B which is provided with an-orifice 
68 through which the shaft 31 extends. 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 bottom face of 

. 
rror. 8 as a . . . . . . the shaft. 17 to place its face infrictionalen 

gagement with the bottom face' of said shaft 
so that as the rotatable' element. Bis rotated for tuning purposes, it will reimain in any 
position it is set due to this fictionail en 
gagement. The spring 67 also acts as a 
thrust means as the tension of the spring 67 
is such 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 rotatable 
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 30 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 

65 

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 

3. 

the shaft of the movable elenient i) of the fine adjustment portion V and wien proper 
tuning is accomplished through tine innedin 
of the rotatable element IB in association 
with the fixed element A, the said element 
Bis held in position by means of the spring 
67. If a finer tuning is desired to clarify, 
the linob 76, associated with the portion V, 
is rotated in a counter-clockwise direction 
for the purpose of description. The stem 
46 is also rotated in a counter-clockwise di 
rection and, due to the screw-connection 
47-45 between the stem 46 and the shaft 
31, the said shaft 3 is moved iongitudi 
nally in a downward direction and, as the 
niovable plate 30 of the portion V of the 
condenser is also secured to the shaft 21, 
the plate 30 is noved away from its asso 
ciated stationary plate 12. The rods 9 fernu 
'guiding means for the movable plate 30 to 
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permit free movement of the shaft 31 in a 
-longitudinal direction. The shaft 31, when 
moved in a downward direction, carries the 
plate 30 away from its associated stationary 
plate 12 to decrease the capacity of the por 
'tion V of the condenser and, to again in 
crease the capacity, the knob '76 is turned in 
a clockwise direction causing its associated 
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, notion 
of the stem 46 transmits longitudinal mo 
tion to the shaft 31 and causes the shaft 31 
to be moved up to carry the plate 30 closer 
to its associated stationary plate 12 to in 
crease the capacity of the adjustable por 
tion V of the condenser:. . . 

: While I have described the variable con denser of: my invention in its preferred 
form, it is to be understood that changes 
and modifications will readily suggest then 
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. 
Having 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 a 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 said 
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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 shaft for said rotatable element, 
a second fixed element, a movable element 
associated with said second fixed element, a 
shaft for said novable 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 
element 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, a movable plate associated with said 
other stationary plate, concentric shafts for 
said rotatable element and said movable ele 
ment for controlling the same, means for 
turning the shaft of said rotatable element, 
and means associated with the shaft of said. movable element for longitudinally moving 

1,633,87o 

said shaft independent of the rotary move 
linent of the shaft of Said rotary elies: ii. 

6. In a device of the character described 
including a set of stationary plates and a set 
of rotatable plates associated there with, a 
stationally plate and a movaile element asso 
ciated there with, concentric shafts for said 
rotatable element and said novable element, 
means for rotating the shaft of said rotat 
able element, a knob provided with a stem, 
whichstein extends into the shaft of said 
rotatable element, means for rotatably secur 
ing said stem in said shaft, a screw connee 
tion link between said stem and the shaft of 
said novable element having threaded en 
gagement with shaft of said movable 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 shaft 
of Said rotary element, a stem rotatably 
Sectured in the shaft of said rotary element 
and rotatable independent of the shaft of 
Said rotary element, a threaded extension of 
Said stern engaging a threaded orifice in the 
shaft of said movable element to impart 
iongitudinal novement to the shaft of said 
movable element when the stem is rotated. 
Signed by me at Chicago in the county of 

Cook and State of Illinois this 24th day of 
January 1923. 

EARL F. POTTER. 
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