Oct. 26, 1926. 1,604,552
L. A. HAMMARLUND

CONDENSER

Filed Jan. 10, 1925 2 Sheets-Sheet 1




Oct. 26, 1926. 1,604,552
L. A. HAMMARLUND

CCNDENSER
Filed Jan. 10, 1825 2 Sheets-Sheet 2
o 4,
ditg. 9.
&£
I/ —~ra —’42

' "I I
i
i " |
‘ URIB

‘\u

!
|

INVENTOR



T4

20

25

30

44

45

50

Patented Oct. 26, 1926.

UNITED STATES

1,604,552
PATENT OFFICE.

LLCYD A. HAMMARLUND, OF FLORAL PARK, NEW YORE, ASSIGNOR TO THE JIAMIAR-
LUND MANUFACTURING COMPANY, INCORPORATED. OF NEW YOREK, N. Y., A CGR-

IGRATION OF NEW YORE.

COXDENSER,

Applcaticnt filed Jannary 10, 1825, Serial No, 1.515.

My invention relates particnlarly to a
variable eapacity device intended for use in
so called radio reeeiving sets, and tuning
circuits.

The main object is to provide a construc-
tion which iz efficient and reliable. I have
sought particularly to reduce leakapge patis
and losses 1o a minimum.

Another object is to construct and arrange
the parls so that they can be readily made
with aceurately predetermined character-
istics.

Another objeet is to provide a sirong and
rigid framework,

Another object is to facilitate adjustment
o the bearings and yet prevent accidental
disturbance,

Amnother nhiject is to simplify the assembly
and truing up of the parws and to ensure
stable characterisiics.

Fig. 1 is a perspective view of one form
of condenser embodying my invention,

Fig. 2 iy an enlarged [ragmentary cec-
tional view showing the construction and
support of the rotor,

Fig. 8 i= a fragmentary view showing the
rear bearing far the retor and the method
of clamping it in position.

Fig, 4 is an “exploded” perspective view
showing most of the principle parts of the
device escept the- bearings.

Fip. 5 is a fronl view of the stator {rame
eonstruction.

Fig, 6 is o plan view of a split stator,

The main {rame of the condenser consists
of the front plate 10, buck plate 11, and the
corner posis 12, 18, 14, and 15, held together
by screws such ag 18, The front and back
plates nnd eormer posts are preferably of
aluminum.

The stator consists of a plurality of plales
such as 17 of suitable design secured 1o end
bars 18 and 19. These plates and bars are
preferably of brass and the plates are sol-
dered in slots in the bars. These bars- 18
and (9 are iIn turn supported frem the re-
speclive corner posts hy ineulating bars 20
and 21. The insulating bars may be con-
veniently secured to the corner :posts by
means of tubular rivets, such s 22 and 23,
The insulating bars are preferably provided
with channels such as 24 inte which the end
bars of the stator fit. A single serew 25
passes through the inselating bar 20 and

into the end bar 18 to hold the bars together,
The ends of the insulating bar 20 are pref-
erably previded with channels to receive the
corner posts 12 and 13. Electrical connee-
tion with either end bhar of the stator may
be effected by means of a soldering lug 26
andsor g binding serew 27,

The rotor consists of a shaft 30 and a
series of plates 31 adapted to swing hetween
the plates of the stator. The shaft «f the
rofor is supporied in bearings 32 and 33
which screw into the front and rear plates
16t and 11, respectively. The rotor shaft is
provided with a conical bearing surface 34
which fits in the rear of the bearing 32. At
the rear the rotor shafc has a conieal seat
35 for the ball 36 which iz centered in the
rear bearing 33, Itach of these bearings
32 and 33 is adjustable for the purpose of
aveurately locating the rotor with respect to
the stator and alse for the {:urpose of takirg
up wear.in the hearings. Each ¢f the bear-
ings is mormally clamped in position by
reans of a serew 37 the head of which en-
gages a flange 38 which extends from the
periphery of the cerresponding bearing.
This flange is preferably provided by means
of a sepurate washer which surrcunds the
outer end of the bearing and bas a Jugr 39
which extends into one end of ils screw-
driver slot. By loogening the screw 37 (he
bearing 33 may be rotated Lo adjust it. Fhne
serew 37 is then tightened so as to clamp
the flange of the washer to the supporting
plate. . A very slight movement of the screw
37 serves to loogen or tighten 1t. Turther-
more the clamping of the serew 37 does not
change the adjustment of the bearing, The
front hearing 32 is elamped in a similar
manner by a gerew 39.

To the rear plate I secure & stud 40 which
is connected to the rotor by a pigtail spring
41 =0 as to ground the rotor cn the Trame.
The rear end of the rotor is provided with
an sxtension or stop 42 adapted to engage
the front end of the stud 40 so as to limié
the rotation of the rotor when the parts are
in their normal position. The stud 10, how-
ever, has a shank 43 which is horizonially
adjustable i a slot 44 in the rear plate so
that the stud may be réleased and moved out

of the path of the stop 42 so as.to permit

the rotor te be freely revolved for the pur-
vose of facilitating truing up of the plates
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afier the rotor has been asserabled in the
frame with the stator,

Although the Dbearings ave acjusted so
as 1o suppori the rotor in proper relation
to the stator, it is proper to provide addi-
tional frieijonal resictance 20 as to hold the
redov in any desired position, This may
be effected in any suitable manner, as for
ingtance, by means of clamping jaws 45
which are adjustable by a screw 46, These
jaws grip the shaft of the rotor in a sair
able manner so as to provide the requisite
irictional grip. The lower ends of tho jaws
44 enguge u stop 47 to prevent them from ro-
tating with respect Lo the votor.

The criive frame may be suilably secured
t¢ a pancl or olher support, for instanece. by
means of posts and screws such as 48,

In the construction herstofore described,
the stator is supported at both ends. This
stator might, however, be divided or split
and have its opposile ends separately sup-
ported. For instance, Fig. 6 shows one-half
of the stator in which the plates 17" are se-
cured in the end bar 1% whieh would be
mounted in a erossbar such as 21, a5 previ-
ousily described. Obviously the stator and
retor might be divided inte o number of
parts so as to constitute & plurality of con
densers. )

In assembling the [orm shewn in Iigures 1
to b, the stator plates are mounted in the end
hars 18 and 19. Puairs of cotrner posts are
seciired to insulating erosshars, as shown in
Fig. 4. Two posts together with their cross-
bar constiture an end unit. Onz of these
units is then secured to each of the end bars
8 and 19 so as te constitute what may be
termed the stator frame which can be von-
veniently handled. The rear plate 1 is
then secured to the rear ends of the posts 12,
13, 14, and 15. The bearings 32 and 33 can,
of course, be assembled and handled with the
front and rear plales regpectively. The ro-
tor can convenlently oe assembled 1n the
bearing in the front plate. The ba:l-bear-
ing 36 1¢ then inserted in the rear plate and

the rotor and fromt plate then socured in-

position,  The bearings can then be adjusted
so as to locate the-rotor in its proper posi-

tion with respect to the stator.

1t will be noted that the insulating sup-
ports 20 and 21 are placed at poinis where
the eleetrostatic field is at a minimum
strength so that losses due to dielectric ak-
sprption are minimized.

The small size of the bars 20 and 21 also
tends 10 keep the diclectric absorption loss
verv low. Tt will also be scen that the con-
struction is such that the leakage paths from
stator to rotor are narrow and quite long in
order to keep the losses by surface leakage
as low as possible commensurate with rugged
mechanical construction.

While T have described all of the vari-
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ous features of my construction as contribut-
ing to the general desirability and efficiency
of the device, it should be understood that
many of the advantages of the complete
construction may be secured by the use of
various lealures even though not combined
as herein shown and described. The claims
of the putent are, therefore, not to be con-
strued us lmiled to the precise construction

"herein shown except as they may be re-

stricted by their rerms.  While the device is
particuiarly consirueted for use in radio
work, it should be understood ihat the par-
tieylar use to which the concenser is put
Is lminalerial to the invention set forth.

I claim:

L. A condenser comprising front and rear
plates, two pairs of rietalhic posts rigidly
connecting said plates, a single insulating
bar connecting the two posts of each pair,
a single device at each end connecting said
end 1o its supperting post, a stator having
end bars connected to said insulating bars
and a rotor =apported in said front and rear
plates and coacting with said stator.

2, A condenser comprising a front plate,
two parallel supporting pests secured to one
edge of said plate, an insulating cross bar,
a single fastening device for securing each
end ol said eross bar to one of said posts, a
series of siator plates, an end bar conpecting
said stutor plates. a single fastening device

" securing said ead bar to said cross bar and a

rotor mounted in said front plate and coop-
eraling with said stator plates.

3. A vondenser comprising front and rear
plates, a puir of metallic posts rigidly con-
necting said plates, a single insulating bar
connesting sald posts, n stator having an end
bar and a single screw connecting said end
bar to said Iinsuluting bar, and a rotor sup-
ported in said front and rear plates and co-
acting with said stalor.

1. A condenser comprising front and rear
plates, a pair of metaliic posts rigidly con-
necting said plates. a single insulating bar
connecting the mid points of said posts, 2
stator having an end bar whose mid point is
connected to said insulating bar, and 2 ro-
tor supported in said {front and rear plates
and co-acting with seid stator,

5. A condenser comprising front and rear
plates having screw threaded passages, a
threaded bearing member adjustable in each
passage, 2 rotor supported in said bearin
members, o washer rotatably connected with
each bearing member and means for clamp-
ing each washer to its coacting plate without
affecting the pressure of the bearing member
against the rotor. . )

8. In a condenser, a pair of metallic sup-
porting posts, a cobnecting insulating bar
and & single rivet connceting each end of
said bar to one of said posts, and s stator
mounted ¢n said bar.
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7. A condenser comprising a frame hav-

ing front and rear plafes, a stator supported .

by said frame, a rotor supported by said
plates, at least one end of said rotor having
a bezring member with a screw thread ad-
justable in one plate, a washer interlocked
with sald bearing wmemnber and rotatable
therewith and = screw engaging one edge of
said. washer for clamping =aid bearing in
place.

8. A condenser comprising a frame hav-
ing front and rear plates, a stator rigicly
supported by said frame, a roter supported
by said plates, snid rotor having threaded
hearing members adjustable in said plates,
washers interlocked with said bearing mem-
bers and rotatable therewith and screws en-
gaging the edges of said washers for clamp-
ing said bearings in place.

9. A condenser comprising’a frame hav-
ing Tront and rear plates, a stator supported
by said freme, n rotor supported by said
pfates, bearing members with screw threads
adjustable.in said plates, each bearing mem-
ber having a flange rotatable therewith, and
g screw engaging one edge of said flange
for ¢lamping its bearing in place.

10. A condenser comprising a frame hav-
ing front and rear plates, a stator supported
by said freme, s rotor supported by said
plates, slotted bearing members with screw
threads adjustable in said plates, a washer

‘having a lug interlocked with. the slot of

each bearing member and rotatable there-
with, and o screw engaging one edge of
said washer for clamping 1ts bearing in
place. .

11. A condenser comprising two pairs of
metallic posts, insulating bars connecting
the posts of each pair, a stator supported be-
tween said bars, & plate secured to said posts
and having an adjustable bearing, & second
plate secured to said posts and having an
adjustable bearing, & rotor having a ball
bearing in one of said bearings and having
a shaft passing through the other bearing
and means for frictionally holding said
shaft. : . i

12. A condenser comprising two pairs of

posts, insulating bars connecting the posts
of each pair, a stator supported between
said bars, a plate secured to said posts, and
having an adjustable bearing, a second plate
seeured to said posts end having an adjust-
able bearing, a rotor having o step in one of
said bearings and having a shaft passing
through the other bearing, and means for
[rictionally holding said shaft.

13. A condernser comprising a frame hav-
ing front and rear plates, a stetor and rotor
mounted therein, a stop secured to one of
said plates, said rotor having a projection
adapted to engage said stop when said stop
is in its path, said stop being movable out
of the path of said rotor prejection, and a
spiral member. electrically connecting said
gtop and said rotor.

14, A condenser comprising a frame hav-
ing frant and rear plates, a stator and rotor
mounted therkin, a stop secured to one of
said plates, said rotor having a projection
adapted to engage said stoi)' when said stop
is in its path, said stop being adjustable
out of the path of said rotor projection, and
o pig-tail spring clectrically conneeting said
stop and said rotor.

15. A condenser comprising a frame, &
series of stator and rotor plates mounted
therein, a stop mounted in said frame, said
roler having a projection adapted to en-
gage said stop when said stop is in ita path,
said stop being movable out of the path of
said rotor projection to facilitate truing of
said plates and an electrical connection be-
tween said rotor and said frame,

16. A condenser comprising s plote, a
rotor having s bearing adjustably mounted
in said plate, said plate having & slot ex-
tending away from said bearing, and an
adjustable stop for said rotor mounted in
said slot. -

17. A condenser comprising a plate, a
rotor having a bearing adjustably mounted
in said plate, said plate having a slot ex-
tending away from said bearing, and an

" adjustable stop for said rotor mounted in

said slot and connected to said rotor.
LLOYD A. HAMMARLUXND.
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