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"My invention 1e1f1tes to variable elements,
transformers or inductances and has to:do
more particularly with a pair of coils, one

stationary and the other rotatable, inside of
the stationary coil' and- is- ‘ld&pt&d particu-
larly for use in radio receiving systems and

an ob]e(t of my invention 1s to produce a
device compact, and sunple in construction,

- light yet durable, efficient in operation and
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relatively low in cost of manufacture.

The variable inductance or element of my
invention is particularly adapted for use in
radio receiving systems which are equipped
with. stages of radio frequency and adapted

itself ‘[01 use as a radio frequency trans-

former in which the rotor winding of the
rotor element is used as the primary. of a
transformer and the stator or stationary

winding as the secondary of the trans-

former. The design of my variable element
or Inductance petm1ts the same to be easily
adjusted through a.wide range of values and
also accommodates a large range of wave
lengths. Due to the constructlon of my va-

riable element, a device 1s provided: whlch 1S

of relatively low and constant electrical re-
sistance and of low or Small distributed ca-

pacity.

A feature of my invention is a prowsmn
of an improved rotor and. stator assembly

in which the stator element is in the form _of.

a pair of semi-circular members which are
provided. with concave portions. which form
a spherical opening - when the members. are
clamped together to form a cylindrical mem-
ber. The rotor element is adapted to rotate
in said spherical opening and 1s rotatably
supported by a pair of shafts which main-
tain the said rotor element. in. concentric
relation with the spherical opening.
~Another feature of my invention 1s the

“provision of a novel terminal arrangement to

which the out'side terminal ends of the re-

spective primary rotor winding and second-

ary stator winding are secured, and. means
provided 1in association. with the said tex-
minals for permitting the. respective. ter-

minals. to be connected to the external clr—j

cutts.
Still anothier feature of my 1nvent1011 1s the

'meam provided whereby the variable ele-

ment of my invention 1s adapted for either
panel or socket mounting.

For a more complete understanding of

my invention reference may be:had to the

‘Serial’ No. 689 434

B 1663010

accompanymg drawing in which like refer-

ence characters in the several views denote
like parts and 1n which -

Fig. 1 1s an elevation of the Varlable ele-
ment of my invention;

Fig. 2 is a left end view of Fig. 1

Flg 3 1s a right end view of Fig.

- Ig. 4 1s a sectional view alontr the line
4 4 of Fig. 1 to clearly illustrate the. struc-
ture of the variable element.

Fig.

Fig. 6 is a sectional view along the line

- 6—0 of Fig. 3;

Fig. Tisa ncrht end view of Fig. 6

Flg 8 is a left end view of Fig. 6

Fig. 9 is a sectional view along the lme
9—9 of F1g. 5-and

Fig. 10 1s a sectional Vlew alonﬂr the lme
10—10:0t" I1g. 5. -

Referrmﬂ* NOwW more 1n detall to my inven-
tion as illustrated in the accompanying
drawing- the variable element of my' inven-
tion comprises a- spherically shaped rotor
element 2 provided with a central orifice 3
at right' angles to its rotating axes.
coll or winding 4 of the rotor element is
wound upon the. spherical surface of the
rotor 2 and the respective terminal ends 5
and 6 of the rotor winding 4 are lead to
suitable terminals as will presentl be de-
seribed. The cylindrical member A which
sapports the stationary or stator windings
¢ and 8 and also rotatably supports the
rotor element 2-and 1ts winding 4 comprises
a pair of semi-circular members 9 and 10,
which are fastened together to form the
cylindrical member A b means of screws

11, which pass through allo'ned openings 12

in the respective semi- cuculal members 9
and 10, and nuts 13 which have screw

thleaded engagement Wlth the screws 11.

Countersunk orifices 14 in the semi-circular
members 9 and 10 are provided in which the
heads of the screws 11 and the nuts 13 rest.
The plane face 15 of the semi-circular mem-
ber 9 1s provided with a concave portion 16
and the plane face 17 of the semi-circular

member 10 is also provided with a concave

portion 18 and these concave pertions 16 and
18 in the faces 15 and 17 of the semi-cir-
cular members 9 and 10 are in alignment or

‘match and when the semi-circular members

9 and 10 are secured together they form a

b 1s'a plan view of the varmble ele-
ment with the protective cover, actuatlng'
knob and' terminal nuts Iemoved '
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permits the windings 7

5}0' .
P

Sphuza:, 1 07‘ enIng pair of coils
-wmdmgu and 8 Impﬂa to conform

with the spherical smmces o Lh%_ CONCave

"mrtmm 18 and 18 in the semi-circular mem-

in DOCIJIOH by means of
hqnm such as c&llﬁcﬂ_im Whlch when d:ay
{ ::wd

~the spherical surraces of the concave por-

enas 21
lead to sui ﬁl)h% iﬁrm*mﬂs

The respective ter minal
' the windings 7 and 8 are

t1onis 16 and 18,
nh_ld 22 0

be des in{%d

A pair of
for rotatably suppo:
D as a Whme in the

Shﬂf __,_».3@ .Lmd o4 aye Iﬁ)lOVlded

‘spherieal @pepmo 30

formed by the two concave portions 16 and

18 in the _
"The rotor el-emﬂ' Y/

gemi-cireular members 9 and 10.
15 provided with an

orifice 25 which is slightly smaller than the

diameL or of the shaft 23 so as to produce

25

| .'94 1n the mﬁﬁcg 28,

3

A

'Wthm

Rty

~ the spherical opening 30.

%
-1

The rotor element 2

lar

thus

rotor element 2 when the

ends '5-ﬁ:m: 6  of

a Torce it for the shaft 22 1n the orifice 25.
orifice 26 ciametrica H f 001}0 site the orifice
26 and the sh aft 24 which is tubular in
f{)rm 18 o1 mm:ﬂﬂ e Ul‘“f't‘iw material and
26 so as to pi roduce a force fit for the shaft
The semi-cr cular mem-
9 and 10 are provided with semi-cireu-
PECESEES 2"?’ and 26
Td ecesses 27 in each h of the Cmm—
and 10 forming an orl-

1
%m

f‘**!teﬁ ih@
ih mm g 9

fice of a Slf_:e to permit the s nuu.2_3_to extendl
and the said recesses 28 1
members 9 and 10

‘i:hel'e‘é;l“* rough,.
cach of the %Bﬂ.’ﬂ -cireular _
form an orifice of a size to permit the shaft
24 to extend Lh”‘?{}ﬂli 1"'f:>*h' The oritices
formed. by the recesses 27 and 28 form
bem*mﬁ.,fm the shafts

same 18 rotated.
The rotor element 2 is : Jac-;_apted to rotate
the spherical Opaniﬁﬂ

) and 10 when the
{*1::‘ 1?11350 together to

members <
mﬂmbers 9 and 10 ave
Torm the f’*‘vh mmﬂ member A,
concentric "“ﬂl‘lrﬂi)ﬂ with the 51311911(,-‘11 open-

ing 30 by means of space washers 31 and 32
placef,_ upon the ra_%pecmf'e f*lw?t 23 and 24

betwee

32 and 34 are provided for the terminal

el ment 2. Terminals 35 .Lmﬂ 36 are pro-

- viaed for ahe termingl _mﬂ% 21 and 292 of the

60
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BUrTe ace

F'*”"‘i

4 of the
the Spheimal

Wmdifws 7 and 8. he winding
mm’*ﬂﬂrﬂem 2,1@ wound on
on each side of
rotor element 2 and its inner ends are suit-
ably connected te form o continuous wm ding
4 and 1ts outer “e*‘z}wm‘é ends b and 6§ _{}t
which pass "a,fwmwh the hollow shaft

are 5@(‘*1&9{* respectively to
and 84. The windings

L,“TJ

QL_

drod 3

U?‘ and 20 whmh rest

1n the spherical opening 30 have the:
ends connected to form a continuous wind-
ing, the outer ends 21 and 22 of which pass
throug

.:,u*tc 10 and resh 11erem and are held
suitable adheswe-

adhere to

S wiﬂ _ presently |

riing: the rotor element

orifice 44, the terminal

18 also plf‘iwidﬂd with an

diametrically oppo-

03 and 24 of the

_ 30 formed by
the iwo coneave F*“mmejzﬂ* 16 ;md 18 in the
5 Semi- clirenlar

fmd held 1in

en the rotor element 2 and the face of
ulﬂfﬂbl{%l erminaly

the windine 4 of the rotor nuts 45.

che rib 87 of the in

anda.
the terminals 33

& 1,888,010

h suitable channels 40 and 41 and are
respectively to the terminals 35 and

securecl

36. . The terminals 33, 34, 85 and 36 are all

5111111311}7 constructed fmd as the description
of one will be typical of the other three thus
by describing terminal 84 in detail the con-

struction of the others will be apparent.
The terminal 34 comprises a screw 42 the

hmd of which rests in a co mﬂ:er unk orifice
43 in member 10, the body of which passes
through an or 1ﬁce 44 1n the member 10. A

Letmmal 34 is provided with a central orifice

and 1s adapted to slip over the screw 42

ft*ld a nut 40 having threaded engagement
with the screw 42 cla,mpsa the telmmql 34

in position and holds the screw 42 in the
end 6 of the winding
4 of the rotor element ‘P bemﬂ 501&@1’%6 tf)
the terminal 34. |
The rotor element 9 is adaptﬂd to be ro-
tated Wlthm Lhe

cegrees and .

pmwde swppmﬂ means for

18 S}jﬁh ]'ﬂ {El{}e: 1% {d"{"{“’"l’}{ljj]_ than the or ifice %t(}pplﬁﬂ the lOtOl ¥ 1m 1ts zero }_JOblt]OIl .:111(1

its extreme position which is through 180
cegrees of 1‘0&111011 "The shaft 23 0[

10t01 element 2 h: 188 Cse(,ured to 1t a pm 4.6

which rests n a. semi-circular recess 47 ot

substantially a 180 degree arc in the face 50
of the semi- urwhr member 9. As clemlv
lustrated in Kig.

rotor element 2 in this direction.
H?2 1n the edge of the member 10 diametri-
cally oppomte the notch 51 serves as a stop

to be engaged by the pin 46 to limit the ro-

their innei

spl"teuc.;ﬂ opening 30
through a fixed degree, which 1s set at 180

the

8 the pin 4{3 rests moa
notch 51 in the edﬂe Oi the member 10, which
acts as a stop m It the rotation of the
A notch
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mtmn of ihe 1‘01,01 demwt 2 1n tmcs dnec- -

tion. |
A cover or protective ¢ casing 55 cup %hf},pe
i form 1is pr O‘Jlded with o thl"@‘!,d{‘-'fl stud

56 which 1s secured in a central orifice in the
casing 55 by means of a su

operation. The stud 56 is
central orifice 57 through

tends.
members 9 and 10 is. provided with a re-
cessed portion which recessed portions form

which shaft 23 ex-

1table upsetting
provided with a

110

The end face 170 of semi-circular
115

an annular recess 171 to contain the ter-

minalg 33, 34 35 and 36 ‘mfl the lemmmw

four orifices 59 through which the serews
pass to enclose the variable clement the :

les‘t in the omﬁce*“' 59 in said cover.
cover plate 58 is pr ovided with a pair of
dlametrlcally 0pp031te tongues 61 which vest
in . diametrically opposite noichec; 62 in the

ecdge of casing 58 to place the cover plate 58
ﬁu&h with the edﬁ'e of the caqmo 55 When

A cover plate 58 is provided with
319'.
L}.]ll |
screws 42 being insulated from the cover
plate 58 by means of the insulating bush-.

gs 60 which shp over the screws 42 and-
Fl‘li’l .
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“the cover 58 is n place as 'jufs-f describéd; a
disc 63 -of insulating material provided with

~ four orifices 64 in alignment with the screws

30

42 permits the said disc 63 to be slipped over
the screws 42 and nuts 65 threaded down on
the screws 42 against the disc 63 secures the
cover 58 and disc 63 in ‘position, the sard disc
63 1nsulating the nuts 65 from the cover 58.

"Thumb nuts 66 threaded on the protruding

ends of the screws 42 serve as connection
terminals for connection purposes with the
external circuits in whlch the variable ele—-
ment of my invention is used. -

The threaded stud 56 secured to the casing

3 .55 permlts the variable element to be adapt—

~ ed for panel mounting, as illustrated in Fig.

- my 1nvention as a whole to the panel 67.

25
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55

1. The threaded stud 56 passes through a
-suitable orifice in the panel 67 c<hown 1n
dotted lines and a nut 68 having screw-
threaded engagement with the threaded stud
56 which protrudes through the orifice in

the panel 67 secures the v: ariable element of
J.x

knob 69 for rotating the rotor element 2

‘through its degree of rotation is secured to
the shaft 23 bV means of a set serew 70 and

an indicating arrow 71 suitably secured to
the knob 69 indicates to the operator the

~degree of rotation of the rotor element. The

variable element 1s also adapted for socket

mounting, the casing 55 being provided with

a pin 79 which is ad‘lptEd to engage the

“bayonet slot in the socket and the fhumb

nuts 66 threaded on the screws 42 engage the
respective spring members assoclated with
the socket, as is well understood.

From the description it may be seen that

T have devised a variable element which is
small and compact in construction and which

is readily adapted for use as a radio fre-
quency transtormer in which the rotor ele-

ment winding 1s used as the primary of the

transformer ‘Llld the stator winding is used

- as the secondary winding of the transformer

or vice versa.

While I have described a preferred em-
bodiment of my invention it 1s readily
parent the changes and mOdlﬁC‘ltIOHS will
readily suggest themselves and T therefore
aim to cover all such changes and modifica-

tions as come within the Splt‘lt and scope of
the appended claims, :
What T claim as new and desire to secure

b United States Letters Patent 1s:
1 In a device of the character dEESCI‘led

including a pair of members comprising a

stator element, a spherical member compr154

~ing a rotor element shafts. for supporting

- said rotor element,
having a pair of concave portions forming

60

said palr of members

a sphemcdl opemng, sard shafts supportmw

said rotor element in said spherical opening,

means adapted to support the whole 1n a
socket and other means dd‘LptE'd to support
the whole on a panel. '

4D~

8 "
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2. In a devi‘ce of 'the"chflracﬁer described

including a pair of semi-cylindrical mem-

bers comprising a stator element and  a
‘spherical member comprising a rotor -ele-

ment, shafts for said rotor element, said
semi- cyhnducal members having a pair of

concave portions forming a spherlcal open-

ing, bearings 1 said stator members for satd

shafts for rotatably supporting said rotor

element in said spherical opening, a winding
on sald rotor element and a winding on sai
stator element and terminal screws support-

ed by said semi circular members for secur-
1ng terminals thereto for connecting the
terminal ends of caid winding to said termi-

-

75

nals, means adapted to support the whole in

a socket and other means adapted to suppmt
the whole on a panel.

3. In a device of the chamcter descnbed

111(3111(11110 a pair of semi- cylmdrlcal members €

comprising a stator element and a -spherical

member comprising a rotor element, shafts

for said rotor element, said semi- cylmdrlcal

members having a pair of concave portions
forming a spheucal opening, means for se-

curing . “said semi- -cylindrical members to-

.“"Ethel to form a cyhndmcal member, bear-

ings 1n said semi-cylindrical members for
said shatt for rotatably supporting said ro-
tor element in said spherical opening and an

enclosing casing for said cylindrical member
means

and 1ts supported rotor element,

o0

o5

adapted to support the whole in a socket and

other means adftpted to f%uppmt the whole
- 100

on a panel. -
4. In a device of the character described
including a -stator element comprising a

pair of  semi- -cylindrical elements and a

spherical member comprising a rotor ele-

ment, said semi-cylindrical members having

a pmr of concave portions forming a Spherl-'_ _

cal openming in said stator elements, and

clamping means for securing said pair of

seni-cylindrical members toa'ether to form a
cylindrical stator member, shafts for said ro-

tor element, bearings in said stator member
for said shait for rotatably supporting said

rotor 1n said spherical opening, terminals for

rotor and stator. Wlndlnﬂs cecured to said

stator member, an enclosmg casing for said

110

‘the terminal end of the Wmdmﬂrs of said

113

stator member and its supported rotor ele-

ment, means cooperating with said enclosing

casing to support the whole on a panel, a -

cover phte for said casing and terminal ex-
‘tensions

from said terminals extending
through said cover plate for connecting said

telmmalg to external circuits, said termmal

‘extensions and means on said cover plate

adapted to support the whole in a socket.

125

5. In a device of the character descrlbe'd |

including a pair of members comprising a

stator element, a spherical member compris-

Ing a rotor element shafts for supporting
Sald ‘rotor element, said pair of members

130
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having a palr of coneswe portions forming a
‘spherical opening in said stator element, said

shafts supporting said rotor element in said
spherical opening, windings for said stator

“and rotor element and terminals supported

by said stator havmo* leads connected to said

10

920 3

wmdmcrs

to support the whole on a panel.
6. In g devlce of the character deeenbed

‘including a pair of members comprising a
“stator element, a spherical member compris-
‘ing a rotor element, shafts for supporting
said rotor element, said pair of members

‘having a pair of coneave portions forming a
spherical opening in said stator element, sald
shafts supporting $aid rotor element in said

spherlca,l opening, a cover for sald device,
means associated with said cover for .:1dapt
ing - the said device to be supported in a
socket and other means edapted to ﬂnppmt

! the whole on a panel

‘means adﬂpted to support the a
‘whole in a socket and other means deapterl

situated that the device may
‘mounting roket

i,863,010. -

7 In a demee of the character descrlbed”

including a pair of members comprising a
stator element, a spherical member COINPTIs-
ng

a rotor element shafts ier Supportmo o
said rotor element, SEle pair- of members

having a pair of concave portions formmg”

Spherleel opening in said stator element,
sa1d shafts supporting said rotor element in
said Spherlcal opening, windings for said

stator and rotor e]ement means adepied to

support.the whole on a panel terminals sup-

30

ported by said stator having Jeads connected

to said windings, said telmmals being so

and - an enclosmﬂ casing
having a pin member said pin member and

sald termmale aaapted to euppmt the whole"'_'-_ -
-'111 said mounting socket. o

Signed by me .itt Chicago, in the ceunty of

.Coek and State of Ilhnow thls Q%h dey ei‘

Jﬁmmly 1924

WILLI m KAISLING
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