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My invention relates’ to wireless teleg-
raphy and telephony and resides in:certain
novel .circuit arrangements for such systems,
and in the accompanying drawing my nven-
tion is shown as employed for the reception
of “signals. The invention however is not
limited to receiving purposes and its objects
ave to provide a novel and improved organi-
zation of the elements comprising such' a
system and which provides an airvangement
affording sharpness of “tuning, power and
clearness in respect of the signals received.

The accompanying ~drawing ~diagram-
matically shows a preferred organization
embodying the invention in which 2 illus-
tratesthe antenna connected to an auto-trans-
former AT. I provide a pair of switches
3 and 4 for the auto-transformer so that the
number of turns both in the primary and
secondary of the same may be varied to malke
the same operate efficiently over the wave
band of oscillations to which the receiving
circuit is adapted to respond.  Across the
auto-transformer, I provide a variable-ca-

5 pacity 5 for turning the same. With' ‘my

arrangement as shown, I provide a radio fre-
quency audion tube RFT, a detector tube
DT and two other audion tubes AT? and
AT for so called audio frequency amplifica-
tion. The radio frequency tube 1s connected
to the detector tube through an air core
spanstormer ACT which has a substantially
one to one ratio between the primary and
secondary thereof. I tune the secondary of
the transtormer ACT by means of a variable
capacity 6, the detector tube DT being cotl-
pled to the tube AT® by means of an-iron
cove transformer AFT and the tube AT® is
rvelated to the tube A'T® by means of an ron
core transformer AFT’. I provide the
usual grid condenser and, grid:leak Trand 8
which are connected to the grid member -of
the detector tube DT. ‘

T have shown a separate variable resist-
ance for controlling the current flow of-the
filaments for each of the audion tubes, but
it is understood ‘that one rheostat may be
used for two or more tubes. A low voltage

battery 9 is provided. for furnishing current

to heat the filaments of the audion tubes. T
provide higher voltage batteries 10, 11 and’
12 for. furnishing current fo-the plates of

the audion tubes. At 14, I provide an os-

cillation receiving device .which'is shown in

the drawing as a pair:of receivers but may

be any other desired receiving ' device. 1

have found.it desirable in my arrangement

to provide substantially. a~ zero potential

upon the grids of the tubes RET and DT,

To accomplish this arrangement, I have'pro-

vided a pair of coils 15.and 16 bridged across

the battery 9, the central point of these ‘coils

being comnected to-the grid returns of the

tubes RFT and DT. If found desirable, a

variable device such as a potentiometer may

be used in place of the arrangement which I

have just described. To provide a path that

the incoming oscillations will readily travel,

T have provided a condenser 17-bridged from

point 20 to . ground at, 21. “'This condenser

is of a size to readily pass the high' frequency -
incoming oscillations. ~ * :

I have determined that in" an arrangement
which is adapted to receive oscillations that
vary a great deal in. their frequency, that
is, to veceive oscillations of different wave
lengths, that it is necessary to have the num-
ber of turns of the primary and secondary
of the air core auto transformer AT variable
to receive the maximum and most efficient
operation of thesame. Likewise, I ind. that
where it is desired to receive incoming oscil:
lations that do not- vary a great deal from
interfering oscillations that T'can very nicely
receive the desired oscillations without inter-
ference from intérfering oscillations by regu-
lating the number of turns ofthe auto-trans-
former in the primary and secondary of the
sanie.’ : o ‘

I further provide a. condenser- 22 con-
nected fronione’ terminal: of*the audio fre-

quency transformer AFT to’the :grounded

terminal of the battery 9 “for the usual and-
well known purpose. . I find-that by having
an efficient coupling between the-antenna: 2
and the grid of the radio frequeney: tube
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RET in the nature of the auto transformer
AT, that the rheostat plays an important
part in bringing in the signal with maximum
sharpness and volume.

When an incoming oscillation is to be
received the switches 8 and 4 of the auto
transformer are so set as to receive the best
coupling effect between the primary and
secondary thereof that the radio frequency
tube will readily handle. The condensers 5
and 6 ure then operated. to tune the coils to
the wave length or to the cycle of the incom-
ing oscillations. The rheostat controlling
the heating current of the-filament of the
radio frequency tube RFT may then be oper-
ated to change the current flow through the
filament of said tube until the signal is
received in the desired manner. The two
condensers 5 and 6 and the rheostat R form
the main tuning units of the arrangement,
the switches 3 and 4 being set according to
the wave lengths of the oscillations that it
is desired to receive.

The incoming oscillations are effective on
the audion tube RFT in the usual manner by
way of the grid element, so that the potential
changes operate the grid element through

the medium of the auto transformer AT.

The selected oscillations are then supplied to
the primary of the air core transformer ACT
by the plate of the radio frequency tube.
The - secondary of the transformer ACT
being tuned permits the selected repeated
oscillations to act upon the grid of the detec-
tor tube DT, which in return repeats the im-
pulses through the primary of the audio
transformer ATT and from the secondary
of the audio frequency transformer AT
through the tubes AT* and AT? by way of
the audio frequency transformer ATT’, to
the receiving device 14. - By having the pri-
mary. of the air core transformer ACT of
substantially the same number of turns as the
secondary thereof, and by having an efficient
coupling between the aerial and the radio
frequency tube RFT, the grid of the detector
tube is supplied with strong. potential
changes, and by using a zero potential upon
the grids of the first two tubes T provide a
system which is extremely efficient and pro-
duces remavkable results. The transformers
AT and ACT ave preferably of the type dis-
closed in my co-pending application, S. N.
74465, filed the 18th day of October, 1924

On account of the very high frequency of
the oscillatory currents mnvolved in systems
of this character and their tenuity together
with the sensitively hbalanced effects that
ist when such systems are operated, it is,
as is well Iknown, quite difficult to ascertain
the precise actions and re-actions involved as
applications of tests sometimes render in-

effective the very matters that it is sought to-

consider. S
The preceding description and explanation

1,657,567

will enable anyone skilled in the art to prac-
tice the invention and the analysis given is
believed to indicate the principal effects in-
volved in the results obtained.

Having described my invention what T
claim as new and desire to secure by Letters
Patent is:

1. A receiving circuit including a trans-
former having a continuous winding, one end
of the same being permanently connected
thru a fixed condenser to earth, an oscillation
receiving device, means for variably associat-
ing said oscillation receiving device with
turns of said transformer, an audion tube
having a control element and an anode,
means for variably associating said control
element with other turns of said transformer,
said two means functioning to provide a
variable turn ratio between the input circuit
including said oscillation receiving device
and the output circuit including said turns
of said ‘transformer, a variable condenser
permanently connected to said grid control
element and said fixed condenser across the

turns in the input and output circuits of said

transformer but adapted to be variably asso-
clated with the winding of said transformer
depending upon the association of said con-
trol element with said transformer, a second
transformer having a primary connected to
the anode of said audion tube, a secondary
winding for said second transformer, a vari-
able condenser connected across said second-
ary winding for resonating the same to the
desirved frequency, and a second audion tube
connected to. said secondary winding for
receiving oscillations from ‘said secondary
winding and adapted to detect and relay the
same to a reproducer,

2. A receiving circuit including a trans-
former having a continuous winding, a fixed
condenser and a potentiometer permanently
connected to one end of the winding of said
transformer, an oscillation receiving devier,
means for variably connecting said oscilla-
tion receiving device with turns nearvest the
end of said trausformer connected to said
condenser and potentiometer, a relay ampli-
fier having a control element and a plate,
means for variably associating said control
element with other turns of said transformer
away from the end thereof conneeted to said
polentiometer and condenser, said two means
being controlled to provide varialile furn
ratios between the input cireuit including
said oscillation receiving device and {he out.
put circuit including turns of eaid trans-
former, a variable condenser permanentiy
connected to said control element and said
fixed condenser and potentiometer across the
effective turns of the transformer but adapt-
ed to be variably associated with the winding
of said transformer depending upon the con-
nection of said control element with said
transformer, a second transformer having a
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pair of windings, the primary winding of
said transformer being connected to the
anode of said relay amplifier, a variable
condenser connected across the secondary
winding of said transformer for resonating
the same, an audion tube having its control
element connected to the secondary winding

of said second transformer and adapted for
detecting oscillations received by said oscilla-
tion receiving device.

Signed by me at Chicago, county of Cook
and State of Illinois, this 10th day of
November, 1924. ,

HIRAM D. CURRIER.
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