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'Aire present invention has to do with in 
provements in radio reception. it has to do 
especially with introverients in the receig 
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tion of very higi frequency radio waves such 
as are used for transmission of signal and specia. 
More especially the features of the pres 

. 
bioy) are applicable to the reception 

of radio transmitted sound and i will par 
ticularly describe this application of the in 
yentioia. in so doing, however, do not in 
tend te ii?ait, nyseii to any particular ap 
plication of the invention, except as may 
dio so in the claims, 

he isyention has reference particularly 
to improvements in radio frequency trans 
formers used in the receiving circuit. The 
main object of the invention is to provide a 
radio frequency transformer of such con 
striction and arrangelinent that it will op 
crate in a greatly in proved nanner over 3, 
wikie range of enerating conditions encol}}- 
tired in actitai service. These operating con 
ditions incitie a wide; variation in the 
frequency and wave length of the radio fre 
quency irrent, which is to be igned and al 
so a wide variatio) ia the “load” on the 
radio frequency transformer occasioned by 

30 variable loading of the vacuum tubes. When using previous forms of radio fre 
quency transformers there is generally pro 
duced an annoying screech or howl when 
the tuning condensers are adjusted to cer 
tain capacity values; or a different but 
equally annoying noise in the loud speaker 
when the filament, current in the vacuuin 
tule lised for radio frequency amplification 
is increased above a certain definite value, 
Various theories inave been advanced as 

to the axict, reason for these objectionable 
effects, but without the need of considering 
the same in detaii, it may be stated here that 
by using radio requency transformers era. 
bodying the features of the present inven 
tion f have been able to largely and often fully oyercome the R foresaid objectionable 
effects is many cases where they previously 
existeši, and over ranges of wave ength and 
tradio frequeriey and lead’ far in excess 
of the commercia demands of the circuit. 

have discovered that the above men 
tioned objection airie effects, as well as other's, 
may be overcoline or eiiminated by provid. 
ing the 'stic frequeacy transformer itself 
with an additio: iai or third coil of proper 

size and properly related to the primary and 
secondary coils and properly arranged, the 
presence of which third coil has been actual 
ly and repeatedly demonstrated in practice 
to fully overcome the above mentioned ob 
jectionable features and provide a greatly 
improved operation in ail conditions. 
Radio frequency transformers provided 

with this improved feature may be used in 
a large number of different arrangements 
of circuit and “hook ups” and in systems of 
simple arrangement as well as those which 
are more complicated and elaborate. 

in actual practice I have discovered that 
by building the radio frequency transformer 
with both its primary and secondary coils 
wound in the same direction, and then by 
placing a third winding in iuxtaposition to 
th? aforesaid windings, said third winding 
being preferably wound in the opposite di 
rection as compared to the primary and sec 
ondary, and the terminals of said third 
winding being left open circuited, very re 
markable improvement it operation of the 
receiving circuit is produced provided the 
coils of the transformers are properly re 
lated to each other. In this connection, 
have obtained very satisfactory results if 
the secondary coil is composed of a single 
helix of closely wound wire placed on the 
outside of a thin shell, such as a bakelite 
tuhe, and the primary consists of a smaller 
number of turns of wire closely wound into 
a single helix and placed within one end of 
the tribe on which the secondary is placed, 
both primary and secondary being wound 
in the same direction, the third coil prefer 
ably consisting of a singie helix of wire hav 
ing its turns closely wound in the opposite 
direction, the number of turns of the third 
coil being it termediate in number between 
those of the primary and secondary, and the 
third coil being placed immediately outside 
of the secondary coil and at the opposite end 
thereof from the position of the primary. 

Ih a given instance seventy-five turns of 
No. 24 double cotton covered copper wire 
wgre wound on the outside of a bakelite 
tube 2% inches outside diameter and 24 
inhes inside diameter and 8 inches long. 
This winding constituted the secondary of 
the transformer. Eleven turns of No. 24 
double cotton covered copper wire were 
wound on a mandri of such diameter that 
the finished coil would just enter the bake 
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lite labe, said coil being £ien 
diately under one end of the secondary win 
ing and within the kibe. This inding: 
constituted the primary of the transformer. 
Both the primary and secondary windings 
we'e vound in a cockwise direction, 
A third winding was then piaced innie 

diately on top of the secondary winding, 
said third winding comprising a coil of No. 
24 double cotton covered copper tire wond 
in a counter clockwise direction and with 
its terminals left one or in soline cases con 
rected to a small fixed cordensar which 
formed no part of the normal receiving cir 
cuit. In the instance Inertioned there we'e 
provided approximately twenty-five urns 
on this third winding. 

it was found that this transformer cat 
be used in any forms of circuit, including 
the so-called tuned radio frequency. it was 
found that wher: the priinary winding has 
one yend connected to the plate of a vica in 
tube and the other cid to the pits; ii'inia 
of a B battery, and yhen the secondary 
is connected in liaiti pie with a variac 
condenser, he tendency ió produce a ta 
noying Screeci or how i when file it inig 
condensei is adjusted to cart air capacity 
values is eliminated aid also that the tend:- 
eracy to produce as a roying noise in the 
joud speaker when is a filiariani, current of 
the yacilita tax is increased above a ce'. 
tair definise vairie, is climinated. fic 

invention is 
'ation is not 

The above, e a certaii; speci 
embodianet. of 
given mei cly 

connection, 
y state that sxei'iece has fesnonsti'ai cd 

that in a six ai.e. :nad 'a is 
fii, of defiate city raticiis&ics 
tary rest::::::::: i: 3 

isier: apre::it: 
yiji. 
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if iaig's ceili. iv.3: 
fig is in: };} { } { g {{ i he ii 
; ::ctio fre: 3rd twenty 
ive Erns (): sh year: 

Firing i ij is: 
former enbody: 
Sli, iii ventioi, 2 ortion of being show' in oregitudiisai 
better illustrate the position of 
winding; and 

:Fig. 2 shows diagranimaticaliy the rela 
{ive positions of the 'in lings (if e i l’an: 
former of Trig. ... it 2 Fiat': is aist) 

als for 'i' 
fig 5'? as it 
the firinary 

C 

. . . . 

is a gii; 

iliski'aied a snail cynits:::: 
ity across the terrini is 
ing, bit in many 'ase: , 
will be pi'ovided, the ter; it is a tie is ir 
winding being left entirely (a) 'ire acci, 
Referring to the cir; wig, the trai: , 

the reiin illustrated incid 

il: ; $1.7 g (; (in is: 

des: 3 : 
$5 inding 4, the secondary 5 ind 
open circuit withing 8. 
winding 5 is prefetails' 
side of a thin cylin 
Silating nate a () 
Bakelite. The priina y 
aily placeki in sile of the kic: ; '. 
one end of the secondary wiising 5 is 
t; te?. In the illisi 'a ed cristricity. 
'ali) between illers (i turns of 
ld li'itality is approximately 33, is . 
The tit!"ns of both primary and socoidary 
a!'' wolind in the same direction. 

ow 

The third winding 6 is preferails pittee; 
ii iiiciliately (utside if ic secondary syi:- 
ig is a 1:d at he oppisite and iron, is so 
silio () ille primary viacing 4. . 
will ling is preferally of greater starrier of 
Étal' is tail the priilary, prederably 
a 10X in): tely is vice as any ty: its 
iii): 'y. Frteria 

opposite direction: (); ioti pirary 
Ondary. 

{rdinarily the terini 
third winding will is le 
unconnected either to agic, Ci 
othi’ alectric aternet. This is i.e : 
in ent illustrated in Fig. i. in 2ig. fixed confielser s cy shown diagraaymatically 
10 (if very Sinai :agacity caree: 3d acrg:s 
the el'Elina is 8 and 9, but in any eases this 
condeiser will not be rised. 

; an: not prepared to state with 
3)éSS ince {xack, reas an 
Operation yiich is esta. 
etc.: {{ i ; is tii'? coil. 
ove", lar is object; ; oise: ; lic of: 
iii)}} {{{l () fo's encoist tle c3 
i' agi: contli:ions and certaia loading goi t . :1 

(litié is of this tie filamo: , have been clue 
iO he ji:it: 'ien'eice (ccasioned y line electro 
siatic field on the crit: of the transforiners; 
aid that tie presence if to third vinding 
sets up 3 'everset elect secondary widii:g of 
which when it) \\'e' fr) (shotg: 

e eitectri-static: ;i&id 
:Onsequest it aircvetaeni, ii: 
i!eiief is also joine Q it in is 
ise example in entioned in the garly partion 
{f this specification it was souris Fiat wher. 
the third coil is provided Sviti, approximate 
iy as in any turns as the secoxiday, the 
capacity of the variable condicasers couid it) 
longer be reduced sufficiency to tune broad 
casting stations ordinarily requiring a saxi 
mim of capacity. Upon removing ti:ose 
tiras of the third coil innociately over (iii. 
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position of the priyaay it became possible ty 
receive broadcasting froza stagiosis ordina 

23 

rily requiring considerabie capacity in the 
variable condensei's, but the volume of sound 
produced in tire loud speaker was fuch less 
than as al. At was, however, in possible to 
produce the undesirabie noises eiti 
justing the variable condensei's pi y in 
creasing the filian ent current in the tubes. 
It was found that agoza frther decreasing the 
rainaber of turns of the third winding broad 
casting station: were received with increased 
volame aid with the condeisers set more 
closely to their normal positions. When the 
number of uras of the third winding was 
reduced io approximately twenty-five the 
condenser settings for broadcasting recep 
tion wei'e aixhost noi'nai, and it was in poss 
sible Ée produce titlesirable noise in the load 
speaker aid the tone (::ity and voluine 

By satisfactory. 
Upon reducizig tie uiber of turns of 

tie third coii beiovy (w -five it was pos 
silic to produce tie actionable noises 
when special attention was given to this 
feature, and upon redicing the number of 
turns it sixteen the 'eceiving set could be 

er by sci 
p 

a . te 

a1:ide to howl with very little effort. 
When the third wisdiag was placed over 

the primary tiere was a very notable in 
pi'overiest as 2011 pared to any arrangement 
in which no hird widing was present, but 
the results were not so satisfactory as whe: 
the third winding was placed at the other 
end of the secondary coil. 
When the third winding was wound it the 

sang direction as the primary and secondary 
windings, it lost all of its desirable proper. 
ties. S. have also discovered that the is 

of tie receiving outfit is gre: capacity 
decreased in her the ra:sformers 

syigh suitabie third winding's, 

g on each of the 'adio frequency 
sfortners should be adjusted individual 

ly to the test conditions. 
wish also to point out the fact that trans 

32v also the Elisat of tains of th 

foramei's embodying the features of the pres 
ent invention inay also find useful applica 
tion in other types of electrical apparatus 
than in circuits for the reception of radio 
testission. - 

While have hereira shown and described 
only a single embodiment of the features of 
ly present invention, still do not intend 
to imit. Tyself to the same, except as may 
do so in the claiting. 

Siciaisi :- v 
i. As a new article of manufacture, a 

radio frequency, transfor her comprising a 
relatively thin cylindrical shell of insulat 
ing giateria of low dielectric, a primary 
widing consisting of a relatively small 

3. 

&nd 3:eof, a secondary wind i. in, ting of a larger number of turns of 
Wii'e closely wound as a single helix and lo 
lated directly on the outside of the shell with 
one of its ends overlying the position of the 
ringiy winding, and a third winding con 

sistis: {}f an in tes' ediate niber of tains 
of wii's closely wound in the 'everse (ii'ec 
tion as : single helix and located directly 
over Élie second widing at the opposite end 
from said 'i) lay win (liig, both primary 
and secondary viridings being wound in the 
saane direction, and a condense of very 
shall capacity goi) lected yetween the ends of 
the third widing, sistantially as described. 

2. As a new article of nanufacture, a ra 
dio frequency transformer comprising a rel 
atively thin cylindricai shell of insulating 
inaterial of low dielectric, a primary wind 
ing consisting of a relatively small number 
of turns of wire closely wound as a single 
helix and located directly within said shell 
at one end thereof, a secondary winding con 
sisting of a larger number of turns of wire 
closely woitid as a singie helix and located 
directly on the outside of the shell with one 
of its ends overiying the position of the pri 
niary winding, and a third winding consist 
ing of an intermediate number of turns of 

: wire closely wound in the reverse direction as 
a single helix and located directly over the 
secondary winding at the opposite end from 
said primary winding, both primary and sec 
ondary windings being wound in the same 
direction, substantially as described. 

3. As a new article of nanufacture, a ra. 
dio frequency transformer comprising a rel 
atively thin cylindrical shell of insulating 
material of low dielectric, a primary wind 
ing consisting of a relatively small number 
of Éirs of wire closely wound -as a single 
Felix and located directly within said shell, 
secondary winding consisting of a larger 
aber of turns of wire ciosely wound as a 
gie heix and iocated directly on the out 

S 

the primary winding, and a third 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 secoidary windings being wound in the 
same direction, stabstantially as described. 

4. As a new article of mani's fact tre, a ra 
dio frequency transformer comprising a rel 
atively thin cylindrical shell of insulating 
materiai of low dielectric, a primary wind 
ing consisting of a relatively small number 
of turns of wire located directly within said 
shell, a secondary winding consisting of a 
larger number of turns of wire located di 
rectly on the outside of the she overlying 
the position of the primary winding, and a 

number of furns of wire closely wond as a third winding consisting of an interediate 
single helix and located tirectly within said lumber of turns of wire wound in the re 
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ve's direction as a singie 2:iix i.ii 
directly over the secondary winding, i. 
primary and seeindary windings 
won is tie saie directics, substa: tigiiy 
as described. 

5. As a hey article of Inarafact:a::3, 3, 23 
dio frequency raisfor 2:3: co) rising a g:i- Biary winding coissisting of a reiztively saili 
naber of irs at wi'a cicisely 779: 
singie helix, a secondary wilding consisting 
of a larger number of turns of wire closely 
wound as a singie helix and overlying 
position of the primary winding, and a sh 
winding consisting of an interingdiate iuri 
ber of turns of wire closely wound in the 
reverse direction is a single helix and located 
directly over the secondary inding at the 
opposite end from said prinary winding, 
both primary and secondary windings being 
wound in the same direction, substantial 
as described 

6. As a new articie of gianufaciu re, a rit 
dio frequency transformer comprising a pri 
mary winding consistiag of a reiatively 
snai number of turns of wire, a second 3ry 
winding consisting of a larger Sussiber of 
tlins of wire overlying he position of th: 
primary viriding, Sid & Eihird. Yvinding co 
sisting of an internigdiate arber of turns 
of wire wound ii the reverge direction; and 
located directly oyi the Seconday wilding, 
both primary and secondary viradings being Sl 

Yvor shai in the SR22 fire:tic: , s: 
de::cried, 

. A3 3, 18; 2. 
dio irggency first ai 
nia 3ry windigg: 
at Aiaz' (i 
ig CGAsis 

32&nu;ia': i.e., a 3'3- 
S3 g s, p:- 
r r - "" tive, Smt. 

irs, 2 secondary sini 
l:ger 33 Eager of it: ras: 

o: yie cositio of tie pri 
Eary thirt yiriding coasis 
ing of 32 interned bei of turns of 
wire would in the reveise direction it:2d lo 
cated directiy over the seconday wiring, 
boti, primary and secondary gildings being ..., 
wound in the Sai Ye direction, 8tbstantially 
as descri:26, 

3. A radio frequency transfi'iae" in which 
is combined primary 223d secondary wind. 
ings disposed in the saic tirection, the air. 59 
i.e. overlying at east a portion of the former, 
2nd a hird winding in the reverse direction 
overii 3ortion of the Secondary 

iy as descrited. "y ind 
9. A 3. an as 

is combined a primar 
relatio: £o one end of 2. 
the firms 

3. S. 

of win W 

as those on the print - g, aid 3, ti:ii 
winding whose ius fire disposed royers: 
to the other two disposed in overlying isla 
tion a the oppo end of the seconday 
winding, substantially ised. 

  


