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is invention i'elates generally to a ril 
dio frequency transfor iller especially adapted 
for the purpose of coupling together the 
stages of ail elect:"On 'elay systein. 

is it is all object of this linvention {} {{WS 

3. I frequency transfortner which lilay 
be tuned by heains of a variabie Condensel', 
and whic heir used with an alluplifying 

re----- - -, -y, SSS G. &- coliping together the clifferent 
10 eectron relay stages, will cause the systei: 

to iaithfully repeat sigial energy without 
distortion or without causing local oscil 
iations. 

it is a furtheir object of this invention to 
5 levise a radio frequency transformer in 
which high frequency iosses will be reduced 
i () a iiiiriinual. 
The invention possesses other advanta 

which with the for 
th in the foll 
all outline in 

Y. * rairy . . . . . . - e selected for 

ien 

it is to be undei'- 
i:. . . . esire to be limited thei'e- 

te, since the invention as expi'essed in the 
kiains in:ly be en bodied in a plurality of 

drawings : 
ii'ot elevation of a ti' S 

ibodying lay invention. 
2 is a side view of Fig. 1. 
3 is an elevation of : form for 
a prefered type of tialisfornie 

i 
. . 

5 i I: 
t 
i. ing thy invention, only a fraction o 

inding being shown thereon. 
Figure 4 is a side view of the for show it. 

: 
gure 5 is a diagraulinatic development 

he preferred form of vinding; and 
Figure 6 is a perspective view of a trans 

former embodying my invention in vhich 
| he form is climitted. 
The coils of any invention are preferably 

for led by winding a conductor on 3 pair of 
slotted spiders 11 and 12 which are axially 
displaced from each other by a small amount. 
These spiders ai'e made froin insulation ma 
terial, such as fibre or the like. The wind 
ing is such that the conductor alternately 
passes from one spider to another while at 
the same time it progresses angularly about 
the of the spiders. By propelly choos 
ing the amount of the angular progressions 
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of the 'tiliticit)" is, 
tile spirier's ail silicle' to the 

either, it is: posii)ie io Ji'Oiuce a Wiilding in 
which the successive turns are juxtaposed for 
inly : illis is due to 

Sinple and quick. 
'; he mannel of 

by the aid of the ciiagi'ah, Fig. 5. 
winding is best described 

in this 
diagram, tie racial shots in Spidei il are 
numbe’ed coinsecutively from 1 to 15, and the 
correspoil (iiing 
leied it 
ductol i3 entei" 

slot; iii spidei 2 are num 
ting at Sie: 1, the con 
3, the angular distaice 

i-, -, between slots i. 3 being spanied on the 
ottei' side i si); i hence conductor 
i3 g;'OS eS (i.e. s. ::e spide's, and 
enters siet 5', th istance t'averged 
by the coinductor 3 ii) So doing being equal 
in this instance to the linguiar distance trav 
ersed by going from sloti to 3. Froin Siot 
5' the conductor pi'Oceeds the outer 
side of spidei" 12 to slot ... the angular ad 
vance being ille Saline as befo'c. Thence con 
ductor 13 crosses back to spider 11, and en 
tel's sist 9. Froin this point on, the wind 
ing procedure is repeated, and may be de 
scribed herely by the numbers of the slots 
in which the conductor passes. Thus the 
succeeding steps may be designated by the 
slot numbers 11-13-15'-2-4-6'-3' 
etc. 

it is to be particularly noted that a con 
plete turn of the conductor ends up between 
slots 15' and 2, and that the Succeeding turn, 
stating theire, is angularly displaced by One 
slot with respect to the first turn. Further 
Blore, the succeeding tui'i is adjacent the 
first turn for compiliatively short angular 
distances, represented by the distance be 
tween slots 2 and 3, for example. This re 
Sult, is due to the fact that step-by-step an 
gular advances of the conductor 13 in pas 
ing from one spider to the other are not 
even divisions of a complete circle, whereby 
at the end of a turn the conductor is pass 
ing between different slots than at the be 
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ginning of the turn. This result is secured 
in the present instance by having an odd 
number of slots, and by making the step-by 
step advance of the conductor 13 equal to the 
space between an even number of slots: in 
this instance two. The Winding arrange 
ment can obviously be varied considerably 
from that shown. For example, the step-by 
step angular advance of the conductor 13 
could be made non-uniform, and the num 
ber of slots in the spiders can be varied as 
desired. The important point is however 
that successive turns do not occupy similar 
positions as regards the slots. When that 
condition is fulfilled, the conductor Will 
gradually build up as successive turns are 
placed on the spiders to form a criss-cross 
arrangement between the spiders as shown in 
Fig. 2. 
As best shown in Fig. 1, my invention 

comprises three separate and distinct coils 
S’, S2 and P. preferably wound in the man 
ner above indicated, the coils S and S'be 
ing connected in series and constituting 
the secondary of the transformer, and the 
coil P the primary. It will be observed 
that the primary coil P is positioned be 
tween the two secondary coils S' and S and 
that all three coils are radially superimposed 
upon each other. In the preferred form of 
my invention, the primary coil P is wound 
in a direction opposite to the secondary coils 
S1 and S2. If desired, the spiders 11 and 
12 may be used only as a temporary Sup 
port for the coils, and after winding they 
may be cut out or otherwise removed, such 
as is shown in Fig. 6. 
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In Figs. 1 to 4 however, I show a con 
struction designed for permanent utilization 
of the Spiders 11 and 12. For this purpose 
a tubular spacer 14 of insulating material is 
fastened between the Spiders 11 and 12, as 
by the aid of a screw 15 and a nut 16. 
Washers 17 may also be provided external 
ly of the spiders. This screw is made long 
enough to serve as a terminal post for one 
terminal of a conductor wound on the spider. 
Other terminals are formed by three other 
screws 18, 19 and 20 and the nuts 21. These 
screws of course are located radially inside 
of the smallest diameter turn of the coil. 
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The coils S and S are connected in series, 
and the free end of coil S. may be connected 
to the screw 18 while the free end of coil 
S9 may be connected to the screw 15. One 
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end of the coil P may be connected to screw 
19 while its opposite end may be connected 
to screw 20, in a manner readily understood. 
As illustrated in Fig. 5, the straight por 

tions of the successive turns of conductor 
overlap each other; for example, as between 
slots 2 and 3, as well as between slots 6 and 
7. This successive overlapping is a feature 
of my winding, as well as the crossing over 
between the two spiders. . - 

it has been determined by experiment that 
one of the most important features of this 
invention is the winding of the primary coil 
in the Opposite direction from the Secondary. 
if the primary is wound in the same direc 
tion, a radio receiver incorporating such a 
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transformer for coupling together the elec 
tron relays in cascade, will oscillate locally 
even though the connections to the primary 
coil are reversed. However if the primary 
is wound in the opposite direction the re 
ceiver seems to be stabilized and will not os 
ciliate locally, this condition being inde 

are made to the primary. The exact reason 
for this effect is not clearly understood but 
is probably due to the manner in which the 
capacitance between the primary and sec 
ondary coils is distributed, when the primary 
coil is wound in the opposite direction. 

I claim: 
1. A radio frequency transformer compris 

ing a bank Wound secondary coil, the loops 
of said coil being latticed across the width 
of the coil and having circumferential por 
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pendent of the manner in which connections 
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tions joining the latticed portions, and a . 
primary coil Wound adjacent one peripheral 
face of the secondary coil, said primary coil 
being likewise latticed and wound in a di 

coil. 
2. A radio frequency transformer compris 

ing a bank wound secondary wound in two 
concentric sections, the loops of the wire 
being latticed across the width of the coil 
to form a cellular structure and having cir 
cumferential portions joining the latticed 
politions, and a primary coil wound similar 

rection opposite to that of the secondary 

ly to the secondary coil but in the opposite 
direction, said primary coil being interposed 
between the two sections of the secondary 
coil. 
In testimony whereof, I have hereunto set 

my hand. 
S. HERBERT C. COLBURN. 
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