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UNITED STATES 

1,478,342 
PATENT OFFICE. 

RALPH. C. LEWIs, OF PROVIDENCE, RHODE ISLAND, ASSIGNOR TO COTO-COIL COMPANY, 
OF BOSTON, MASSACEU SETTS, A CORPORATION OF MASSACHUSETTS. 

EECTRICAL AIR CONDENSER. 

Application filed January 31, 1921. 

To all whom, it may concern : 
Be it known that I, RALPH. C. LEWIs, a 

citizen of the United States, residing at 
Providence, in the county of Providence, 
State of Rhode Island, have invented cer 
tain new and useful Improvements in Elec 
trical Air Condensers, of which the follow ing is a specification. 
My invention relates to electrical air-con 

densers of the variable type and consists in 
improvements in the mechanical design and 
construction of the same. 
The principal object of the improvement 

is to simplify the structure and cheapen the 
5 cost of manufacture of the device while 
rendering it highly efficient for the purpose designed ed. 
Further objects of the improvement are 

set forth in the following specification 
which describes a preferred embodiment of 
the invention as illustrated by the accom 
panying drawings, in which like reference 
characters designate like parts. In the 
drawings: 

Fig. is a plan view of my improved 
air-condenser; 

Fig. 2, a vertical sectional elevation of the 
same taken on the line 2-2 of Fig. 1; and 

Fig. 3, a detail pian view showing the 
arrangement of the condenser plates. 
My improved air-condenser is of a well 

known type as used with radio apparatus 
and comprises in general a series of spaced 
apart plates arranged in fixed relation, with 
a second set of movable plates adapted to 
be swung between the fixed plates, in alter 
nate relation thereto, and with a variable de 
gree of overlap to regulate the capacitive 
effect. As before stated, my invention re 
lates particularly to the mechanical struc 
ture of the apparatus and consists in an im 
proved mounting for the plates and a sim 
plified method of assembling them thereon. 

Referring to the drawings, the mounting 
for the condenser-plates consists essentially 
of a metal, spider-like member 2 compris 
ing a hub or bearing 3 with arms 4 radiat 
ing from an axis in offset relation to the 
center of the hub. At the outer ends of the 
arms 4 are ring-like bosses 5 with ribs 6 extending longitudinally of the arms be 
tween the bosses and the hub 3 to reinforce 
the structure, see Figs, 2 and 3. On the top 
of the bosses 5 are cylindrical hubs 7 which 
are shouldered at 8 to adapt them to fit into the fixed plates 15, 

Serial No. 441,115. 

the ends of the bores 9 of the bosses. Simi 
lar hubs 10 are fitted to the bottom of the 
bosses 5 and with the upper hubs 7 form 
a continuation or extension thereof. The 
hubs 7 and 10 are constructed of hard rub 
ber, vulcanite, bakelite or similar dielectric 
material and are provided with axial bores 
for receiving rods 14 which hold the fixed 
condenser plates 15 on the spider or mount 
ing 2. The hubs 7 and 10 are preferably 
counterbored at 16 and with the bores 9 of 
the bosses 5 provide air spaces surrounding 
the rods 14 to insulate them from the metal 
of the spider 2. At the upper ends of the 
hubs 7 are counterbores 17 adapted to re 
ceive nuts 18 screwed onto the threaded 
ends of the rods 14. The rods 14 project 
down through the lower hubs 10 to adapt 
them to be inserted through holes in the 
fixed condenser-plates 15 which are ar 
ranged in Superimposed relation and held 
spaced-apart by a series of washers or col 
lars 19. 
As shown in Fig. 3, the fixed plates 15 

are of Substantially semicircular shape in 
outline and the three rods 14 pass through 
holes spaced equidistantly around their 
curved edges. Referring to Fig. 2, I have 
here shown twelve fixed plates but the num 
ber is arbitrary and may be varied at will. 
The plates 15 are held on the rods 14 by 
nuts 20 at their lower ends, which, with the 
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upper nuts 18 also serve to clamp the hubs 
and 10 in place against the bosses 5. The 

upper threaded ends of the rods 14 extend 
beyond the nuts 18 and are adapted to pro 
ject through suitable holes in a circular 
plate 21 which is constructed of hard rub 
ber or other suitable dielectric material and 
constitutes the cover or support for the con 
densers. In some cases the plate 21 forms 
the top or cover of a circular casing en 
closing the complete apparatus and nuts 22 
are screwed onto the upper ends of the rods 
14 against washers 23 to bind the hubs 7 
against the under side of the cover. 

Referring to Fig. 3, the movable plates 
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25 are of substantially the same contour as 
the fixed plates 15 except that they are cut 
away or rounded off at one end and are 
provided with offset tabs 26 by which they 
are attached to a rotatable spindle 27, see 
Fig. 2, by means of which they may be 
swung to different 

he spindle 27 is mount 
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itions in relation to 
0. 



c 

ed to turn in bearings in the hub 3 and car 
ries a knurled knob 28 at its upper end for 
operating it. As shown in Fig. 2, the bear 
ings for the spindle 27 are mounted in a 
bushing or thimble 30 adapted to be quickly 
and easily assembled in the hub 3 of the 
spider 2 and also providing for convenient 
adjustment of the spindie in the direction of 
its axis, whereby to a low for properly set 
ting the movable plates 25 equidistantly be 
tween the fixed plates 15. 
The thimble 30 is screw-threaded on its 

exterior and fits loosely within an enlarged 
bore 31 in the hub 3. Screwed onto its 

15 opposite ends are suitable nuts 33 which 
are tightened against the top 2nd botto En 
faces of the hub 3 to secure the bushing 30 
fixedly there with. By loosening one nut 
and tightening the other the himbie 30 

2) may be adjusted in either direction axially 
of the hub 3, whereby to accurately locate 

f 
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the spindle 27 with its plates 25 in proper 
relation with the fixed plates 15. The 
thimble 30 is provided with a bore 84. 
through which the spindie 2 passes with & 
clearance 3 round its sides, and ai, its iop 
and bottom are larger counterbores 35 and 
36 adapted to receive bearing-rings 3. 
The rings 3 are formed with agered bear 

8. 2) ing-faces sitted to the oppositely tapered. 
faces of two bearing-cones 39 &nd 40 Oz. ting 
3:)indie 27. The tower bearing-cc.e. 4.0 is 

rced O. “Sweated as to the Sindie 2 G 
hold iá, in fixed position, Yiiie 
cone 39 is free to side iongitudina, 
and is heid agains, its bearing 
Aeans of a coiied CORO'ession-Spring 

The Spring 4.1 is coiied aroufid the 
2. Withi: he coherbore 35 3. 

A% inder coin pression by a washer 4.2 . 
23 °S against & Co.123; 4.3 astened to 

by 2. See-Screw 4. 
Sied on the spindie 
to exier, 3usiciené, 
to provide 2, Silight E3: Sesis 

he turnizig novelinent of the Spindie 
- - , -- She is ter is turned iOS 

Éo the desired positio; th 
i&ict, clarge: Ci being 

siccia. The plates 25 
sia&ior. 9... the lower end 

inger-snob 28 s upper 2 
aneans of a Sei-Screw 48. Beneasil the 

of 28 is 3, circulias disk or dia: 50 gecured: 
so the hub of the zinc by a screw 52, 3ad 
provided "vish graduations 5% ox) is beveied 
2dge. The greditations 52 are adapted go 

gister with 3, index mari. 53 on the fixed 
sia, a 21 13 indicate the exiest, oi 3-cust 

essary for 
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ment of the swinging plates 25 under the 
turning action of the spindle 2. 
On the top of the plate or cover 2 are 

two binding-posts 54. and 55 of usual ar 
rangement, see Fig. , the post 54 being elec 
trically connected with the fixed plates 15 
by a wire 56 leading to one of the rods i4; 
while the other post, 55 has a wire 57 lead 
ing to the spindie 27 which carries the mov 
able plates. 25. The wire 57 is preferably 
fiat or ribbon-like and is coiled about the 
spindle 27 in a spiral so that the latter may 
be rotated freely without, interference. . 

ify improved condenser may be applied to 
lase in the position shown in the drawings 
with a cylindrical casing enclosing its parts. 
or it may be set into a vertical piate or board 
if desired. The device is connected in cir 
cuit, with the radio apparatus by aeans of 
the two binding-posts 54 and 55 and by turn 
ing the irob 28 he spindle 2 is rotated to 
swing the movable piates 25 between the 
fixed plates i5. The dia. 50 is fixed on the 
spindle 2 in such position that, wien its 
Zero mark registers with the inde: point 53 
on the cover 21 the piates 25 will be set, with 
their straight edges in parafiei spaced Feia 
tio). With the opposite straight, edges of the 
fixed pates 15 so that he capacitive effect, 
between the piaieg will be iii. Wher, how 
ever, the layoi 28 is turned in the direction 
indicated by 3row is fig. the shortex 
curved ends of iates 25 viii be swung 
in between the iz as show in Rig g. 
3. s lie Kno. 28 i faile; 
in A is directics). 
around to enter 
Wii 2.12 is crea. 
$6,607 : 
indic: , - *7i. 
a 376 a 20 inpiete overisp and the inaxinuin 

effect, will be secured. 
ge anderstood. 32, the aiove die 

d app3.2"estus as the Sane princi gie ci 
S. as Sai, Oi siRaia devices "Ve: 

2 in he 3ri, 8Gd, as before Coilted oyst, 
rove en resides in the one 

silicate 22d arrangennet, Oi 
tied that inst82d Ci 25 E Azii be - 

i tie usual heavy and expensive corn. 
tes Or grics spirica e S 3& Wee: 
2Odense piates are Supported . 

"eatively sight mounting or 
nprising the skeleton. Spider 

: Ray be constructed 
Jiu Failur. casting and 

gig aire cois'esgCincingly 
Weight and economical to lauf 

by Screw-machine processes. & is also 
jd that, Oliy One bearing is nec 

Operating-shaft, crispindle 
7inic 3&ries the novable condiese'-piates, 
and this is arranged substantially central of 

of the spindle. A particizia, the leag: 
32'3 C. i:33:07e Re.23% cog2Sists ig. Gise air 
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rangement whereby the bearing may be as 
sembled as a unit with the spindle and then 
applied to the mounting or spider-member 
2 and readily adjusted to position to set the 
two series of condenser-plates in correct rela 
tion with very little labor and practically no 
fitting. Another feature of the improve 
ment consists in the method of connecting 
the fixed plate supporting rods with the 
spider or mounting to provide an extended 
air-chamber or pocket surrounding the rods 
where they pass through the hollow bosses, 
on the aims, whereby to secure a minimum 
capacitive effect between the metal rods and 
the metal mounting. It is also brought to 
attention that while the complete device is 
particularly staunch and rigid in structure 
its weight is reduced to the minimum and 
the heavy, expensive composition plates and 
insulators have been eliminated. Further 
more, such parts of insulating material as 
are necessary are designed for strength, and 
constructed to minimize the danger of crack 
ing or splitting when assembled with the 
metal fastenings. 
The above description and the accompany 

ing drawings illustrate my improved device 
in its preferred form and slight variations in 
design and structure of the parts of the ap 
paratus may be made without departing 
from the spirit or scope of the invention. 
Therefore, without limiting myself to the 
exact embodiment of the invention as herein 
set forth, claim: 

3. 

: 

1. An electrical air-condenser comprising a single unitary mounting consisting in a 
spider-member having an extended bearing 
hub and a skeleton structure supported 
therefrom, a series of superimposed spaced 
apart condenser-plates suspented from said 
spider, a spindle journaled in the bearing 
hub and projecting downwardly therefrom, 
and a secoyad Series of superimposed spaced. 
apart innovable plates mounted on the pro 
jecting portion of the spindle below the 
hub to adapt them to be swing into posi 
tion between the fixed plates. 

2. An ejectrical air-conderser comprising 
a single unitary mounting having a bearing 

3 hub with arms extending substantially radi 
aily therefron, a Series of fixed condenser 
plates suspended from the ends of the arms 
in superimposed spaced-apart relation, a 
spindle journaled in a plurality of bearings 
in the hub and projecting downwardly 
therefronn, and a second series of nowable 
condenser-riates mounted in graperimposed 
spaced-apart, reiation or the projecting por 
tion of the spindle to adapt then to be 
Swling into position between the fixed plates. 

3. An electical air-condens& Comprising a single anizay Raounting, consi sisting in a 
aving a hub 7iši arms ra. 

22, 2, Series it y 
1. 
r: ; ; - is, C3: 33.3 53 

spider-iner be 
siating &ise: 
ser-plates Stig 

perimposed spaced-apart relation, rods ex 
tending through the plates and supported 
solely from their upper ends in the arms of 
the spider, means to secure said rods in the 
arms while insulating them therefrom, a 
spindle journaled in a plurality of bearings 
in the hub of the spider and projecting 
therebelow, and a second series of superim 
posed spaced-apart plates mounted on the 
spindle to adapt them to be swung into 
position between the fixed plates. 

4. In a variable air-condenser, the combi 
nation of a unitary mounting having a bear 
ing-hub with arms radiating therefrom, in 
sulating hubs supported at the ends of the 
arms, rods secured in the insulating hubs on 
the arms and projecting therebelow without 
other support, a series of superimposed 
spaced-apart condenser-plates held in sus 
pended relation by the rods below the mount 
ing, a spindle journaled in the bearing-hub 
and projecting downwardly therefrom, and 
a second series of movable condenser-plates 
secured in superimposed spaced-apart rela 
tion on the lower projecting portion of the spindle. 

5. In a variable air-condenser, the combi 
nation of a unitary mounting consisting of a 
spider-member having a hub and arms ra 
diating therefrom, with hollow bosses at 
their ends, insulating hubs fitted to the ends 
of the bosses on the arms, rods inserted 
through bores in the hubs, a series of fixed condenser-piates arranged in superimposed 
relation on the rods, means for holding said 
plates in spaced relation, nuts on the ends 
of the rods for securing the plates in posi 
tion and fastening the rods in the hubs, a 
spindle journaled in the bearing-hub and 
projecting downwardly therefrom and a 
series of superimposed movable plates 
mounted in spaced-apart relation on the pro 
jecting portion of the spindle. 

6. in a variable air-condenser, the combi 
sation of a mounting having a hub, a series 
of superimposed spaced-apart condenser 
plates supported from the mounting, a bear 
ing-thimbie adjustable axially of the hub, 
a spindle journaied in bearings in the hub 
to adapt it for axial adjustment there with, 
and a series of superimposed plates mounted 
in spaced-apart relation on the spindle to 
adapt then), to be swung around into over 
iapping relation with the fixed plates. 

7. Sin a variable air-condenser, the combi 
nation of a mounting having a bearing-hub, 
fixed condenser-plates attached to the 
mounting in superimposed spaced-apart re 
lation, a thimble extending axially of the 
bearing-hub, nuts on the ends of the thimble for adjusting it in the hub, a spindle jour 
Saaled it bearings in the thimble, and a se 
ties of superimposed spaced - apart plates 
carried by the spindle to adapt them to be 
says in r, ion betweet the fixed plates, 
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8. In a variable air-condenser, the combi 
nation of a mounting having a bearing-hub, 
fixed condenser-plates supported from the 
mounting in superimposed spaced-apart re 
lation, a thimble adjustable axially of the 
bearing-hub, conical bearing-rings in the 
thimble, a spindle extending axially of the 
thimble, bearing-cones on the spindle seated 
against the bearing-rings in the thimble, 
means to exert a resilient pressure to force 
the cones and rings toward each other, and 
a series of superimposed spaced-apart con 
denser-plates carried by the spindle. 

9. In a variable air-condenser, the combi 
nation of a mounting having a bearing-hub, 
fixed condenser-plates supported from the 
mounting in superimposed spaced-apart re 
lation, a thimble in the hub, means for ad 
justing the thimble axially of the hub, coni 
cal bearing-rings in the thimble, a spindle 
extending axially of the thimble, a fixed 
bearing-cone on the spindle adapted to seat 
against one of the bearing-rings, a second 
bearing-cone slidable on the spindle to seat 
against the other ring, a spring for pressing 
the slidable cone toward the fixed cone, and 
a series of superimposed spaced-apart con 
denser-plates carried by the spindle. 

10. In a variable air-condenser, the combi 
3. nation of a mounting having a bearing-hub 

and arms radiating therefrom with hollow 
bosses at their ends, insulating hubs fitted 

to said bosses, rods extending throughbores 
in said hubs, a series of superimposed con 
denser-plates mounted in spaced-apart rela 
tion on the rods, a cover-plate fastened to 
the upper ends of the rods, bearings adjust 
able axially of the bearing-hub, a spindle 
journaled in said bearings and adjustable 
axially therewith, a series of superimposed 
condenser-plates mounted in spaced-apart 
relation on the lower part of the spindle, a 
knob on the upper end of the spindle, and 
a dial rotatable with the spindle and pro 
vided with graduations on its edge adapted 
to register with an index mark on the cover 
plate. 

11. In a variable air-condenser, the com 
bination of a mounting having hollow 
bosses supported therefrom, insulating hubs 
mounted on the bosses and having counter 
bores forming extensions of the bores in the 
bosses to provide extended air-chambers, 
rods held in smaller bores at the outer ends 
of the hubs, a series of superimposed con 
denser-plates mounted on the rods in 
spaced-apart relation, a spindle journaled in 
bearings in the mounting, and a series of 
Superimposed spaced-apart plates carried by 
the spindle to adapt them to be SWung be 
tween the fixed plates. 

In testimony whereof affix my signature. 
RAILPH. C. LEWIS. 
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