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sent invention has to do with im- size and properly related to the primary and
s

ta radip veception. Tt has to do secondary coils and properly arvanged, the
g with improversents in the recep- presence of which third coil has been actual-
100 of very high frequency radio waves such Iy and repeatedly demonstrated in practice
b as are used for transmission of signal and to Tully overcome the above mentioned ob- 80
speech, ' jectionable features and provide a greatly

More esme

the features of the pres- improved operation in ail conditions.

fieablo to the reception  Radic frequency transformers provided
ted sound and T will par- with this improved feature may be used in
ribe this application of the in- o large number of differont arrangements 68
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ent inve ,
of radio tran:
i ticularly &
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so domng, however, I do not in- of circuit and “hook ups” and in systems of

tend to Hmit myself to any particular ap- simple arrangement as well as those which
plieation of the invention, except as I may uare more complicated and elaborate,
do so in the claims, In actual practice I have discovered that

15 The invention hng reis’(z‘z'ei‘xce particularly Dby building the radio frequency transformer 70

to improvements in radio frequency frans- with both its primary and secondary coils
formers used in the receiving cirenit. The wound. in ‘the same direction, and then by
main object of the invention is to provide & placing a third winding in juxtaposition to
radio frequency transformer of such con- the aforesaid windings, sald third winding

26 struction and arrangement that it will op- being preferably wound in the opposite di- 78
- crate in a greatly improved manner over & rechion as compared to the primary and see-
wide range of cperating conditions encoun- ondary, and the terminals of said third
tered in ackual service. These operating con- winding being left open circuited, very ve-

ditions a wide variation in the markable improvement in operation of the .

oy #nd wave length of the radio fre- receiving circuit is produced provided the 80
GUSDCY oIy is 10 bs tuned, and al- coils of the transformers are properly rve-
@0 a wide variation in the “load” on the lated to each other. In this connection, I
" radio freguency transformer oecasioned by have obiained very satisfactory results if
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 variable loading of the vacuum tubes, the secondary coil is composed of a single -
A When using previous forms of radio fre- helix of closely wound wire placed on the 88

quency transformers there is generally pro- outside of a thin shell, such as a bakelite
duced an annoying seresch or howl when tube, and the primary consists of a smaller
the tuning condensers are adjusted to cer- number of turns of wire closely wound into
tain capacity wvslues; or .a different bt “a single helix and placed within one end of
equally annoying noise in the loud speaker the tube on which the secondary is placed, 99
when the filament current in the vacuum both primary and secondary heing ‘wound
tube used for radic frequency amplification in the same direction, the third coil prefer-
is incraased wbove a ceblain Jefinite value. ably consisting of & single helix of wire hav--
Various theories have been advanced as ing its turns closely wound in the opposite
40 to the swict rosson for these objectionable direction, the number of turns of the third 96
offects, but without the need of considering coill being intermediate in number between
the same in detail, it may be stated here that thode of the primary and secondary, and the
by using radio frequency iransformers em- third coil being placed immediately outside
bodying the festures of the present inven- of the secondary coil and at the opposite end
tion T have been able to largely and often thereof from the position of the primary. 190
Tully cyercome the gforeseid objectionsble  Th 2 given instance seventy-five turns of
offects in many eases where they previously Nol 24 double cotton covered copper wire
existel, and over ranges of wave length and  wdre wound on the outside of a bakelite
., radio frequency mnd “oad” far in exeess tuEe 234 inches cutside diameter and 214
5 of the commercial demands of the circuit. inches inside diameter and 3 inches fong, 108
I have discovered that the above men- This winding constituted the secondary of
tioned objectionable ¢ffects, as well as others, the transformer. Tleven turns of No. 24 .
may bo overcome or eliminated by provid- double ecotton covered copper wire were
ing the vadio frequency transformer iiself wound on a mandril of such diameter that
with an additions] or third coil of proper the finished coil would just enter the bake. 110

3
o

[N
(=1

oA

hs



"

iite fube, said eoil being then placed

diately under one end of the secondary wind-

ing and within the tube. winding

constituted the primary o of the transformer.

§ Both the primary and secondary wmmneb
were wound in o clockwise mthmn

A third winding was 'then placed imine-

d? tely on top of the secondary winding, -

"Thig

2id third winding comprising & ¢ mi’ of No.
o 9@.- deuble cotion covered copper wire w(wnd
in a counter clockwise direc with

itg terminals left apen or in som
nected to o small fixed condens
formed no part of the normal vece1v
Tn the instance mentioned there “were

B opit.
pro"ﬂed wpproximately  twendy- five turns
on this thi vd Winging.
It was mvni thai “this teansformer cau
be used in many formc of civenit, including

¥ the so-called tuned radio frequency. T was
found “‘hm‘ when the primary V’md‘ng hias
onesend connecied to the plite m A vacuun
tube and the other ¢ ncs to the plus terminal
faB Dattcﬁv and when the secondary
28 is ccrmeded in multiple with o variable
condenser, the tende ey *‘0 preduce an #n-
noying sereech ov when ihe tuning
condenser 1 gmn’ '”apm'iiy
i “ahzem is eliminated aud also that the tend-
20 ency to produce an m,z“rf noige in the
jond speaker when flament curvent of
the vacuum tubs 8 cer
tain definite val
_ The above ez {'m*tf in specifie
% embodiment o present invention is
given merely by way of ilustration and not
with sny i ton i‘w it ‘} e invention to
5 nbers of imn 5 of l]s@
‘i,'
40 2 1
that iy An Lsix b
fit UE nit
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W menn ; and

Tig. Hle rela-
the trans:

is aloo

9 shows dmwnmm"'lcsxh~'
tive po@uumf‘ of tl :
tormer of Fig. L.
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3 fed a small conde
iy across the terminais o : windi-
Ein many ¢

ing, hut

will be pr m;(h& the terminals of t

winding heing Ieft entirely open eirg

Teferring to the drawing, the tra
i'}m'oin Mustrated  Inclodes  the

the semml:u‘y

wim lne 6

PRIt

G ting materit iy
bz:kelii‘ﬁ. The pri
ably plieed inside of
one end of the sev nmtur wind
trated, In the 11]\“‘?1:}‘{(‘(1 COTY
ritio hetween nuoibers of furns o
and prin u\ is approximately 6% :
The {urns of hoth primary and secondary
are wound in the smne divection. | e
Che thivd winding 6 is pre
imum"xi ely mka}o "of ihe see ondars
ng 5 oand al the opposite end from
sition of J-“ primary windis

Ag\‘

o~ o
il
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winding is ]nolvm}‘h of e
furns il an the primary,

approximately fwice

prima _' ] U'Ui“f‘iz

opposite divection of

ondary. 95

1§ wmfmls' the
third winding will be
unconnected either to encl
other electric ﬁ{wnt
ment ilnstrated m
shown diggramma
10 of very ﬂmh £
the terminals 8 and D but iz
comknc‘r‘r wiil not 0

I am net pm ared to s
ness the exach 1 7
operal which is e
3 m ﬂm- a}nm ¢

o]

P19

lu‘“’u 1E 0¥
heen due
e M"f'if

sets up
5eC0 e
,\mmn

windin;g of
poweriul
N

lt 013
wnd i‘imi when
the thix is provided with approximote-
".y as Inany turns as the secd sndar v, the

capacity of the variable condensers couw 0o
longer be reduced sufficiently to ture broad-
casting stations ordinarily requiring & m
wum of eapacity. Upzm rw.w\mg th
fwms of the a‘hzru immediately over

mp‘e 'mn‘f)oped in
specification it wag
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mm tion of the rﬁ‘muz‘y it became possible to

i

Ep‘@l“l@ }rmy’ P}gnﬁg from stations (}Wz N
rily requiring considerable ca pacity in the

&
D

volumes of sound
: wz‘ much leds

variable ccmf{fn ors, but th
produced in th
ih han wsurl. It was, howeve
Dmrmw the um*@si rable nms@s gither
gusmw the varizble conde
cressing the

13‘/ .1(5
ensers or By in-
" 3

filament current in the tubes.

"It was found that P fup ﬂwz’ fecreasing the

number of tures of the third *c‘mun(m}uw bzodd-
casting stations were veceived with ineressed
volume ,md Wi m m condensers set more
closely to their nor n‘u UGSKUUH&, When the
pumber of turnb of the third winding was
reduced 4o approx zmitu/ twenty- five the
condenser settings for broadeasting vecep-
tion were almost normud, and 16 was impos-
sible 0 produce undesirable noise in the loud
spmiz_rﬂ" tone quality and volume
¢ ' sfactory. ‘
the number of furnsg of
. 1 below bwes Lzuﬁve it was pos-
to produce tic obiectionable noises
when special atiention was given to this
£ ahug and upon reducing the number of
turns o sixteen the receiving set eould be
to howl with very little offort,
When the thivd winding was placed over
the primary thers was.a very notable im-
pmvume“f as compared fo any srrangement

y which no third winding was nmwmt but
ﬁhn results were not so0 bawmﬁ,i@ry a8 vVg]Pf‘
the third winding was L!aueé ab the other
end of the secondary eoil,

When the third wndma was wound in the
sams dirvection as the yxizm'ry and seeondary
Wnﬂm s, it lost all of its desirable  proper-
5 a?w disecwersd that ¢
ng oulfif i

1.
tne
2.5

tho

im ~transformer
suitabie third wim}i
ti; mrai"sa of turns of thivd
101 the radio frequency

Y

1ghed mdwxd al.

¥ u@ L%u ?wt cc;nd tions,

Y wigh also to point oub the fact that {rans-
formers em“amsymg the features of the pres-
ent invention may also find useful a .ﬁpl ca-
tion in other ¢ ypes of electrical upua ratus
-Jh“*l in cireaits for the reception c¢f radic

nsraission.

\"‘7 hile T have herein shown and deseribed
only 2 single embodiment of the featurss of
cenf mwnucu, .;éﬁi I do not mtemz

i ,!i-N 4 neEw a“ﬁmk of manufacture, 2
radio freguency, transfor mer comprising s
relatively thin nmmdr al shell of insulat-
ing material of low dielectrie, a primary
winding consisting 0‘E a "ehtwely sinall
wire closely wound as a

single heliz nnd }anaimﬁ directly within dld

ooy

i »SH es0

m’; ossible to. v

‘the

2]
weveot, s sscondary wind-
] iﬂr,ﬂu wumber of turns of
a single helix and lo-

n ary ding, and a third winding con-

sting of an mfmmedmfe nunber of turns
of wire closely wound in the reverse divec-
tion as 2 s,mn](‘ helix and located directly
over thie second winding at the opposite end
from said primary winding, both primary

and see Uhdli‘) v'mdmfz.s being wound in the
same direction, and a condenser of very
small capacity u;,n.wﬁ*u between the ends of
third winding, substantially as described.

2. As a new article of manufacture, a ra-
dio frequency transformer comprising a rel-
atively ‘hin cylindrieal shell of insulating
material of low dielectrie, o prithary Wmd-
ing consisting of a re a‘de suyall number
of turns of wm& closely wound as a single
heliz and focated dire f“,]y within said shell
ab one end t’mrﬂm. a secondary winding con-
*s;ahna of o larger number of turns of wire
closely wournd as a single helix and located
chzect}y on the mttsxde of the shell with one
of its ends overiying the pos mon of the pri-
mary vinding, and a third winding consist-
ing of an lﬂtb',("l'lu\'ilabﬁ number of turns of

)
ong of 1ts ends overlying the position of the
win
£

~wrire clogely wound in the reverse direction as

a single heiw: and lecated directly over-the
ocondary winding at the opposite end from
ma primary wmdmg., both primary and sec-
ondary windings being wound in the same
wwﬁmon, su:wbtanmmiy ag described.

3. As 2 new article of manufacture, 2 ra-
dio frequency transformer comprising a rel-
atively thin cylindrical shell of insulating
mate rial of low die clectric, a primsry wind-

o cons vsm 2 of a relatively small number
of é wrns of wire closely wound -as a single
heliz and located dn‘mtzv within said shell,
& ef*on&ary winding f’amsui*na' of a larger
£ furns of wire clos @17 wound as a
: "‘h,L and located dir tiy on the out-

side of the shell averlying Tt nosition of
the pmmu'v winding, and & thn'd winding
consisting of an Intermediate number of
turns of wire closely wound in the reverse di-
rection as a single helix and located, directly
over the secondary winding, both primary
and secondary wmduws being wound in the
same direction, subst mahy ag described.

4, As a new arti e?e of manufacture, a ra-
dio frequency transformer comprising a rel-

atively Lhn *yhrvdrxc:z shell of insulating
material of low dielectric, a primary wind-
ing consisting of a remm v«:!v small number
of “harn s of wire located cnny within said
chell, a seconda iy vvmding consisting of a
}arper number of turns of wire located di-
recdy on the outside of the shell overlying
the position of the Ummary winding, and a
Lh,f;"i winding consisting of an 1{1?93"*ﬂedlabe
number of turns of mre wound m the re-
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6. As a new far\bmi@ of manufacture, a

1er comprising o § !
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1 wire, o secondsry *"fi"“vm o

wmary winding consis
smsll number of 15\1’{"1“"

winding consist rw of & larger number of th
fmn"ns of wire overiying the position of ths as mme o
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