Sept. 8, 1925. 1,552,828
‘ J. C. DAVIDSON

RADIO FREQUENCY TRANSFORMER

Filea June 2, 1923 2 Sheets—Sheet 1

= _Ften =
3,
14 257 218 z9
49 (g -
: <3
&
§’ § g’/' [ 7/ A |} A
N TN % =
\ N-7 N ' 2%
20— |§ P N\ I 20
NI \ ~
20— § 3 zo
N N : 22
76 N N9 |
36~ N N | O ”
I & sy S ;"""_"_"'"""'g z 5 : | l t l_ L I £
-/ ’;‘::_i;;!] g‘kf% , g“‘f v Vil
AN TIMEY §
3’% {35— \3 3 ) gh\:cn[’ot

Johmn C.Havidson

&y /@47@/&
) . CTH'ozncle




Sept. 8, 1925. 1,552,828
J. C. DAVIDSON

RADIO FREQUENGY TRANSFORMER

Filed June 2, 1923 2 Sheets—Sheet 2

Sventor

Johrm C.Oavidson

a, /@w@*‘/@f@

o
(Merneys




8

10

18

20

28

30

Patented Sept. 8, 1925.

UNITED STATES

1,552,828
PATENT OFFICE.

JOHN C. DAVIDSON, OF BROOKLYN, NEW YORK, ASSIGNOR TO DAVIDSON RADIO COR-
PORATION, OF NEW YORE, N. Y.

RADI0O FREQUENCY TRANSFORMER.,

Application filed June 2,

To all whom ¢ may concern:

Be it known that Jorn C, Davioson, a
citizen of the United States, residing at
Brooklyn, in the county of Kings and State
of New York, has invented certain new and
useful Tmprovements in Radio Frequency
Transformers, of which the following is a
specification. '

My invention relates broadly to means for
coupling the input and output circuits of
electron tube amplifiers, and more particu-
larly to a construction for a radio frequency
transformer for use in radio frequency elec-
tron tube amplification cireuits.

One of the objects of my invention is to
provide a radio irequency transformer con-
struction wherein the transformer has the
characteristic of high efficiency in transfer-
ring energy from the output plate circuit of
one electron tube to the input grid circuit
of a succeeding electron tube.

Amother object of the invention is to yro-
vide s radic frequency transformer construc-
tion with means for reducing the tendency
of regeneration between the windings.

Another object of the invention is to pro-
vide a transformer construction which will
transfer a broad band of frequencies from
one electron tube circuit to a succeeding
electron tube circuit. »

Another object of the invention is to pro-
vide a triple coil transformer so arranged

_ that the circuits connected with said coils
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are not exiremely critical to slight changes
in load or capacity in one circuit relative to
another circuit connected with said windings.

A still further object of my invention is
to provide means supplemental to the usual
windings in a radio frequency transformer
for tuning the transformer to a particular
frequency or over a range or band of fre-
quencies over which the electron tube ampli-
fier in which the transformer is employed is
required to operate, ]

Other and furiher objects of my invention
will be pointed out in the following speci-
fication by reference to the 2CCOMPAnying
drawings, in which:

Higure 1 is a plan view of my transformer
assembled; Fig. 2 is a cross-sectional view
of my radio frequency transformer; Fig. 3
is a side elevation of my radio frequency
transformer comstruction with the casing
partially broken away and psrtially in sec-
tion to illustrate the interior construction of

1923, Serial No, 642,954.

the transformer; Fig. 4 is an elementary dia-

‘gram showing the relation of the three wind-

mgs employed in my transformer construc-
tion; Fig. 5 is a wiring diagram showing a
plurality of electron tubes with their input
and output circuits inductively coupled by
means of my transformer; and Figs. 6 and
7 are views of a modified form of trans-
former embodying my invention.
Heretofore in the art transformers em-
ployed between the stages of s radio fre-
quency electron tube amplifier have had
many inherent disadvantages, including
large capacity between the windings, a
tendency for the associated circuits to oscil-
late or regenerate, and the transformers have
only been effective over s very narrow band
of frequencies and very critical to the affect
of changes in load or capacity in the primary
part of the transformer circuit with respect

-to another part of the circuit.

-In my present construction of transformer
I provide a third coil between the primary
and secondary coils or in such a position
that the energy from the output circuit of
one electron tube is transmitted indirectly
from the primary to the secondary coil in
the input circuit of a succeeding” electron
tube and not directly. This middle or addi-
tional coil is not connected to either the
primary or secondary winding but is indue-
tively associated therewith.
intermediate winding tends to slightly
change the phase between the current
passing in the primary circuit and the cur-
rent induced in the secondary cireuit, there-
by reducing the tendency for the circuits to
osciliate or regenerate. The intermediate
winding also adds to the effective resistance
of the primary and secondary coils, thereby
broadening out the transmission band range.
The intermediate coil also induces addi-
tional degrees of freedom in the coupling of
the two circuits, thereby lessening the crit-
ical effect of changes in load or capacity in
cne part of the circuit with respect to any
other part of the circuit. _

The ends of the intermediate winding are
open or closed through a tuning device, such
as a variable condenser or a varicmeter, and
when tuned permits a sharp diserimination

against frequencies slightly off that fre..

quency which is to be transferred from one
circuit to the other, although the trans-
former gives nearly equal efficiency for the
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“with respect to the terminal board 5 1 by

serews which form a

o

passage of frequencies over a broad band.
The inductively coupled intermediate coil
when tuned to the desired frequency to be
transferred from the primeary coil to the
secondary coil permits the associated circuits
to operate on the peak of the resonance curve
and therefore gives maximum sensitivity ir-
respective of frequency over a broad band »?
frequencies.

Referring more putlcu’iaﬂy o the draw-
ings, my radio frequency transformer may
Ibe mounted on a base 1 by means of a

stamped metal support 2 with fastening
screws 3 secured to the base 1. A cylindri-
cal insulated case 4 is provided carrying a
disc shaped panel § in its upper end which
serves as a terminal bO?M‘d for the ends of
the several windings of my transformer.
radic frequency transformer is
I upon insulated cylindrical member
8 provided with three grooves 7, 8 and 9
separated by imsulated partition walls 10
and 11. Tn the gicove 7 I wind a primary
ccil 12 and bring out the ends of the wind-
ing to binding posts 14 and 15 carried on
the panel 5. The secondary coil is formed
by a winding 18 in groove 9 of the insulated
support 8, the ends of the winding being
brought out to binding posts 18 and 19. The
muer’nedmhe Tvmdmg is formed by & coil 20
wound in groove 8 between the insulated
partition walls 10 and 11 snd between the
primary eoil 12 and the secondary coil 18.
The ends of the third or intermediate coil
are brought out to binding posts 21 and 22
on the panel 5 '

The transformer is assembled by passing
2 binding screw 32 vertically through the
center of the insuiatsd groove suppoz"é: 8 and
solidly posmonum the support € against the
heads of the binding screws carried by the
panel 5 by am’vmfr the member 6 against

oal
Lhe screw ne%dc of the several binding posts
by means of nub 38 s cmng upon screw 3% in
countersunk por tion 34 oi the insulated sup-
port 6. The transformer unit is then se-
cured to the base 2 by passing the screw 32
through a central aperture in the base 8 and
anchoring the same by means of nut 35. The
insulated cylindrical casing 4 is forced over
the vertical eylindrical wall pov‘tlop 3v of
the stamped metallic support member 2 re-
sulting in a substantial apparatus asserbly.
The msuiaued support 6 1s uf“mh,r mounbed

Oa_
son of the fact that the upper end of the
support & bears against the heads of the
part of the bin“hg
posts Which provide the connections on the
top of the terminal board for wires lead-
ing to the electron tube circuits and the in-
termadiaiﬂ tuning cireuit.  The screw @
binds the suppori 6 against the head
these terminal screws by the nut 38 wozl
in the countersunk portion 84.
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As illusirated in Fig. 5, the connections of
my mmnsmlmer are such that the output cir-
cuit of electron tube 22 is inductively linked
with the input circuit of electron tube 24.
The intermediate winding 20 may have its
terminals 21 and 22 connected with a tuning
device 25, 1'epnsem,ecl as a variable con-

denser in Jw 5, but which may be a vari-
ometer, or both may be empioyed The
modification 111ust1 ated in Figs. 6 and 7 rep-

resent how the transformer Wmdmos may
be mounted one cencentric with the other
upon a spool shaped support 26 having 2
pair of flat' circular walls 27 and 28. The
primary coil 12 is wound near the center -o-f
the spool. The intermediate winding 20 i
then wound over the primary coil and sevm-
rated therefrom by insulation material 29
The secondary coil 18 is then Voana over
dhe intermediate coil 20 Q@pm‘ ted by in-
sulation material 30 from the interme-
diate coil 20. An insulated wrapping 31
is wound over the secondary coil 16 for
protecting the transformer colls The eads
of the coils are brought out lTOH}L the sup-
port 26 zmm the entne unit may be mounied

m & casing similar to that illusirated in Fig,.
3. \./.aan my coupling system is used be-
the eloctron tubss in an amplification

msre
iy the intermediate winding mey be
uhnec. %o the particular frequency which it
is desired to receive and thereby render the
amplification circuit selective desired
frequency, and at the same time ﬂnfwmmg
Lcﬂ‘u t«“ nsformer to be an efﬁcmm ur

o 2

bro & loand Wl(‘;h neallglble Lemiency for the
circuit to oscillate or regenerate.

My circuit arrangement has been more
miiV described in my copending applica-
tion, Serial L]u*nbe“ 649,958 filed June 2,
1928, to which reference should be made for
a "u‘rthev* understanding of the applicaiion
of my invention herein descrioe\,i

While I have described my invention in
cerbain particular ennoodlmmm,a, 1t 1s to 09
understood that various changes may be
made within the scope of the an“abncv@o'
claims without departing from the spirii of
my inventiomn.

What I claim and desire to secure by Liet-
ters Patent of the United States is as fol-

iows:

A radio frequency transformer com-

oF lsmg in combination an insulating _cylin- 1

drical support, a plurality of grooves in said
,:;HpDOTE’ a primary winding carried in ome

£ gaid groo ves, 2 sec ondary mndmg arried

n another of said QI‘OOVGSq and g d’nm. radio
wref sency winding carried in  another
groove interme dlmu the grooves C‘&I‘l“]iﬁ'”
primary and secondary windings ail o
windings being dlsnosm apon i the same

‘stff‘igm cenu‘zﬂ 2X1S.

2. A radio frequency transformer com-
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* said casing,
terminal board, a grooved insulated trans..

10

15

20

28

1,552,828

prising in combination ,a_circular metallic
base having a vertical wall portion thereon
circumferentially positioned about the base,

an insulated cylindrical casing positioned -

over said wall portion on -said base, an in-
sulated terminal board in the upper end of
terminal posts carried by said

former coil support positioned beneath said
terminals board and within said casing, said
transformer coil support providing a mount
for a primary coil, a secondary coil, and a
third coil independent of said primary and
secondary coils, and connections between
each of said coils and separate terminal
posts on said terminal board.

3. A radio frequency transformer com-
prising in combination an insulated support
containing three circumferential grooves, a
primary winding positioned in one of said
grooves adjacent one end of sajd support, a
secondary winding positioned in another of
said grooves adjacent the opposite end of
said support, and an independent winding
positioned in a groove centrally located on
said support with respect . to said other
grooves, a circular metallic base having a
vertical cylindrical wall ‘portion, an insu-
lated casing mounted on said wall portion,

a terminal board in one end of said casing,
and a binding‘screw passing through said
terminal board and the axis of said in-
sulated support and terminating in said
base. :

4. A radio frequency transformer com-
prising an insulated coil support, a plurality
of grooves carried by said support, a pri-
mary coil in one of said grooves ‘adjacent
one end of said support, a secondary coil in
another of said grooves adjacent the oppo-
site end of said support, and a separate coil
in a groove intermediate said other grooves, g
countersunk portion in one end of said in-
sulated support, a terminal board adjacent
the cpposite end of said insulated support,
binding posts forming terminals for each of
said windings carried by said terminal
board with one end of each of said binding
posts serving as a support for said insulateq
support, and a binding screw passing
through said terminal board and the axis of
said insulated support and terminating in

‘said countersunk portion for rigidly secur-

ing the support. with relation to sajd termi-
nai board. '

In testimony whereof I affix my signature.

JOHN C. DAVIDSON.
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