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To all whom it may copcern :

Be it known that I, Grusnrear W. Piox-
ARD, 2 citizen of the United States of Amer-
ica, and a resident of Amesbury, Massachu-
setts, have invented certain new and useful

Improvements in Receivers for Wireless Te-

legraphy and Telephony, the principles of

whicl. are set forth in the foliowing speci-

fication and accompanying drawings, which
disclose the form of the invention which I
now consider fo be the best of the various
forms in which the principles of the inven-
tion may be embodied. E ‘
This invention rvelates to means for re-
tric waves. . .
The object of the invention is to provide
2 commercially useful means for transisting

~the energy of minute high frequency oseilla-

tions or alternating electric currents into a
form capable of efficiently actuating sn indi-
cabing mechanism, co _

I have previcusly shown (“The measure-
ment of received energy a$ wireloss stations”,
Hlectrical Review, December ibth, 1506;
“Solid rectifiers”, Hlectrical Review, Febru-
ary 20th, 1509) that the minute oscillatory
currents in the receiving circuits of a wire-

less telegraph or telephone station are of suf-
ficient energy to directly actuate a sensitive

indicating mechénism, such as a telephone
raceiver, if only this energy be converted
o s form (4. e., direct current) suitable for
opersting the indicating mechanism. The

truth of this statement has been amply dem- .
onstrated by the successful commercial use.

of several forms of my detector, the solid
rectifier detector, in which, by means of rec-
tification, the received oscillations are con-

verted info a direct current form capable of

operating the indicating mechanism.

In my improved form of recelving circuis,
rectification is no longer used as a means of
transformation, the received oscillations be-
ing converted into direct current by means
of an abrupt change in the character or con-

stants of the receiving circuit during the re- '

ceipt of oscillations.

. Of the accompanying drawings, Figure 1 -
'is a disgrammatic 1llustration of & wiraless.

telegraphy or telephony receiving station in

which the invention is'empodied. Fig. 2 is

a modified form of the nvention

ceiving intelligence communicated by elec-

fore, the

‘inductance L, this st

In Fig. 1 the aerial conductor, or antenna,
A, is connected to carth, G, through an- in-
ductance L, which should be variable to per-
mit of tuning. In shunt around $his indue-
tance L is connected the indicating mecha-

nism or signal-producing device such as s

telephone receiver, R, and an inbermittent
make-and-break devics, or vibrator T, by
means of which the telephone receiver R is
intermittently and abruptly shunted around
the inductance L. The device T neither need
be operated at extremely high speeds nor
make actual contact at exactly the peak of
the high frequency oscillation. -
Fig. 9 shows another arrangement of cir-
cuits embodying the invention. Here the
telephone receiver R is placed in series in the
antenna-ground circuit A, I, R, G, and the

inductance 1, and telephone R are shunted

intermittently and abruptly by the vibrator.
In operation, Fig. 1, the passing trains of

electric waves set up electric current oscilla.

tions in the tuned circuit A, L, G. This cir-
cuit, containing both inductance and capae-
ity, is a resonant circuit, and the energy
therein . alternates from the static to the
kinetic form, being alternately in the shape
of an elecirostatic field around the antenng
A, and of & magnetic field in and around the
inductance L. At definite intervals, there-
received energy is stored in the
magnetic feld of the inductance L. If at
such timne the telephone receiver R is abruptly
conneched, by the operation of T, around the
d energy is prevented

from swinging back
of the eircuit, (such as the capacity of the
wire of anienna A), but, instead, as the mag-
netic field collapses, is discharged through
the telephone receiver, | ausing the produc-
tion of a click or sound, The rate at which
a given discharge takes place is, of course,
entirely governed by the resistance and in-
ductance of the telephone veceiver R, and
the inductance L, and not at all by the fre-
quency of the oscillations in the resonant
cireuit which produce the feld sbout L. The
discharge is therefors such as to effectively
operate the felephone receiver R, The ao-
$ion of T is in effect to eut out. the induc-

tance I from the resopant circuit in which

the oscillations were. pioduced, and prafer-
ably at o time when
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amotnt of energy sbous it in the form. of
its magnetic field ; and the claims hereof are
intended to include just this action, to the
end of discharging the emergy through R.
s The effect of connecting B in shunt to L is
£0 canse the energy of the field to produce a
pulse of current which passes through R.
This is & direct current pulse and therefore
highly efficient in operating.the telephone
receiver. ‘The compulsion of the current
through the telephone cireulb permanently
removes Shis energy from the resonant cir-
cuis, but the inductance L is connected in
the vescnant circuit ready to be again
charged by the oscillations of energy there-
in newly received from additional ether
waves,  In brief, starting with an induc-
tsmee coil in a suitable or known oscillation
cirenit, the invention includes such combi-
nation therewith of an interrupter (4. e., in-
termittently-acting device) and a direct-cur-
rent signal-producing instrument such as a
telephone and of low resistance, as will cause
the operation of the signal-producer. by the
pulse of current caused by the collapse of
the magnetic field about the inductance.
Thig is accomplished by the action of the
inberrupter in connecting together the in-
duetance and signal-producer at a time when
the energy yeb exists in kinetic form in the
feld of the inductance, and before such en-
exgy has reverted to the static form in the
‘eapacity element of the oscillation civcuit 0
ihat the eurrent pulse produced by the re-
sulting collapse of the field conveys the en-
ergy which was stored in the field over to
the low resistance and therefore efiicient
signal-producer instead of permitting such
energy to revert to the static form in, the
capacity element of the oscillation circuit.
‘While the invention is operative with
spark sending, it is not so well adapted for
that as for undamped wave sending, on ac-
count of the difficulty in shunting L by R at
tcient strength of fieid about L
to the sfficient amount of en-
mping oscillations and wave-
however, undnmped waves are
1g, all that is necessary is thab
operated during the receipt
s in wireless telegraphy, or
cnbinuous train of varying waves
oless telephony, witl oub especial
o the rate of T reldtive to the
o wave-train or trains. Also the
o field of 1. is efficiently tapped
nparatively low rates of vibra-
that action not only oc-
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through the minute spark across the

s of "I when they ave separated.by a
distance of a Traction of s micron, The op-
eration of T for telegraphic use at a rate
only a few times greater than the operation

.possesses the grest 2

of the sending key produces very good re- .

@ 1,185,711

sults in telephone B, and even irom
. Yyoy 4
57 &

sending, I have received signals b

“of the invention, without any vibrater at sll,

but simply by the manual operation of 2
key in the place of T. Of course, the use of
the invention does not cause the diversion
of all the energy of the field of L to R, be-
cause a large amount of it is shut off from
R when the contacts of T are wide apart;
but the action is very efficient as compared
with the best detectors, and the invention
vantage over the
of detectors in that it is 12 nnde
and interference. OFf course T, wi
vibratory maka- devie
operated in any way mary wi
ing make-and-breai devices.
When it is not desired or is inconvenient
to employ the auxiliary energy, required to
operate T when it consists of @ vibrating
make-and-break device, T consists of a de-
vice having no parts required to be moved,
such as a finely-adjustable minute spark-
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gap, or a microphonic contact. Any suach -

device may be used in the circuit of either
Fig. 1 or Fig. 2, being operated by the rise

" of potential across its terminals to cause the

effective shunting of R around L. If a
microphonic contact be used, instead of the
spark-gap, then a preferable form is ons of
the various well-known self-restoring de-
vices, so thab the telephone E is automati-
cally de-shunted from inductance L, the de-
vice then being, like the vibrator or minute
spark-gap, an intermittently-acting device,

The device T may be used with any form
of antenna, including my magnetic loop an-
tenna of Letters Patent No. 876,996. In
that specific case the inductance of the loop
itgelf acts as the inductance L: hereof. In
fact in any case the inductance need not boe
in the forni of ‘a winding, although that
form will generally be preferred. ' v

The ordinary present-day telephone re-
ceiver is believed to be at the present time
the best device for use at R. But it should
be of low resistance, and the one I have used
successfully in the invention had a rosist-
ance of only one ohm.

As above suggested, this invention pos-

_sesses the great advantage that the device T,

particularly in the form ~f a vibrator, is
not affected, as to stability, y static or in-
terference.

The modified circuit showan in ¥ig. 2 op-
erates in almost exactly the same manner 25
that of Fig. 1. Here, however, the telephons

tion cireuit A, I, B, G, bub closure
throws the inductance L, the telsphone w
ceiver R, and T in series, just as with the eir
cuit shown in Fig. 1, and the discharge o
the inductance takes place in the same man-
ner, and with. the same result,"s. e.,'a click
or sound from the telephone regsiver. Thus
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far in my use of the invention, this modifi-
cation of Fig. 2 produces better results than
that of Fig. 1.

I claim: :

1. The method of receiving intelligence
by electric waves, which consists in storing
the energy of the wave-generated oscilla-
tions around an inductance in the form of a
magnetic field, and then discharging said
stored energy in the form of a pulse of cur-
rent, through a signal-producing device, by
abruptly closing a circuit including said de-
vice and inductance.

2. The method of receiving intelligence
transmitted by electric waves, which con-
sists in intermittently causing, fivst, the es-
tablishment of a magnetic field about an in-
ductance by the passage of oscillating cur-
rents generated by said waves, and second,
the passage through a direct current signal
producing instrument, of a pulse of direct
current generated by the collapse of &aid
magnetic field. .

8. Means for receiving intelligence com-
municated by electric waves, which consists
of an inductance; a direct current signal
producing instrument; and means for in-
termittently causing, first, the establishment
of a magnetic field about the inductance by
the passage of oscillating currents generated
by said waves, and second, the passage
through said signal-producing instrument,
of a pulse of direct current generated by the
collapse of the magnetic field about said in-
ductance. :

4. Means for receiving intelligence com-
municated by electric waves, which consists
of an inductance; a direct current signal
producing instrument, included in an oscil-
lating current circuit in series with said in-
ductance; and means for intermittently
causing, first, the establishment of a mag-
netic field about the inductance by the pas-
sage of oscillating currents generated by said
waves, and second, the passage through said

- signal-producing instrument, of a pulse of

direct current generated by the collapse of
the magnetic field about said inductance.

v
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5. Electric wave receiving apparatus which
comprises an inductance, a telephone re-
ceiver, and an interrupter, connected in
series with each other, the interrupter being
arranged to intermittently connect the tele-
phone receiver in cirenit with the inductance
and thereby operate the telephone receiver
by the pulse of current from the collapse of
the field about the inductance.

6. Electric wave receiving apparatus which
comprises an inductance and a telephone re-
ceiver connected in series with each other in
an oscillating circuit, and an interrupter
connected around them both and arranged
to effectively connect the telephone receiver
in shunt to_the inductance and thereby op-
erate the telephone receiver by the pulse of
the current from the collapse of the field
about the inductance..

7. Electric wave receiving apparatus, which
comprises an inductance, a low resistance di-
rect-current signal-producing instrument,
and an interrupter acting to shunt through
the signal-producing instrnment the pulse
of current produced by the collapse of the
magnetic field about the inductance.

8. Electric wave receiving apparatus, which
comprises an inductance device in a circuit
ineluding- capacity, a signal-producing de-
vice, and means for intermittently discon-
necting the signal-producing device from
the inductance and connecting it therewith
when energy exists in a magnetic field
about the inductance. ‘

9. Means for receiving intelligence com-

~municated by electric waves, which consists

of an inductance coil and a signal-producing
instrument both permanently connected to-
gether in a circuit in which oscillations are
set"up by the signaling waves; and means
for intermittently closing a circuit other
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than said oscillating circuit, but which also 90

contains said coil and instrument.
GREENLEAF WHITTIER PICKARD.

Witnesses:
Epwaro H. Rowerz,
Mryra S. RoweLs..



