Neo. 706,744. T Patented Aug. 12, 1902,
R. A. FESSENDEN.
CURRENT ACTUATED WAVE RESPONSIVE DEVICE.
(Application filed July 1, 1902.)
(No Model.)

WITNESSES : \ INVENTOR
: QT

% / %F ; alel (.
%é&&if// " L7 m‘ a’[Mut'y._

THE NORRIS PETERS CO. PHOTC:LITHO., WASHINGTON, D. &,




10

15

20

25

35

40

45

50

UNITED STATES

Patent Orrick.
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To all whom it may concern:

Be it known that I, REGINALD A. FESSEN-
DEN, a citizen of the United States, residing
at Manteo, in the county of Dare and State of

‘North Carolina, have invented or discovered

certain new and useful Improvementsin Cur-
rent-Actuated Wave-Responsive Receivers,
of which-improvements the following is a
specification.

The invention deseribed herein relates to
certain improvements in ‘current-actuated
wave-responsive devicesfor signaling by elec-
tromagnetic waves, and has for-its object a
construction -whereby a rate of signaling
higher than heretofore possible ‘can be at-
tained and over greater distances with smaller
expenditure of power than in any system now
in use, -

Itisa further object of the invention to ren-
der the operation of the receiving mechanism
80 positive and reliable as to make possible

transmission of ‘“code-messages” and other

desirable classes of work.,
The invention is hereinafter more fully de-
scribed and claimed. o ‘ ‘
In the accompanying drawing, forming a

part of this specification, my improved re-.

ceiver for signaling by electromagnetic waves
is shown in seetional elevation.

In the practice of my invention a silver
wire one-tenth (.1).of an inch'in diameter and
havinga platinum core about three one-thou-
sandths (.003) of aninch in diameter is drawn
down until the external diameter of the silver

wire is about two one-thousandths (.002) of an |

inch in diameter and the platinum wire is
about six one-hundred thousandths (.00006) of
aninchin diameter. These dimensionsecan be
varied in accordance with the conditions un-
der which the receiver is to be used, provided
the Iow heat capacity is maintained, as here-
inafter deseribed.” A short:piece of the wire
thus prepared is fastened to the leading-in
wires 16 and bent to the form of a loop 14.
The tip of this loopisimmersed in nitric acid
to dissolve the silver from the tip and leave a
small portion of the loopfree from silver with-
out reducing the. cross-section or mass at the
end or terminals, so that thelatter will be ca-
pable of facilitating the reduction of temper-
ature of the loop by conduction, especially

when receiver is placed in a vacuum. Such
a receiver will fulfil the conditions necessary
for rapid and distinct signaling—i. e., a'capa-
bility of changing from and back to normal
condition nearly instantaneously, dependent
only upon the length of the signal—i. e.,
whether long or short.  As the receipt of sig-
nals is here dependent upon currents pro-
duced by electromagnetic waves the require-
ment above stated is fulfilled by the loop 14,
as ip has small volume, and consequently the
loop has small heat capacity—q. e., is capable
of beingraised quickly an appreciableamount
in temperatiure with a consequent increase in
resistance by a small amount of heat and is
also capable of cooling rapidly.

It is essential that only a short. length of

the silver coating be removed, as if the ex-
posed platinum portion be long its heat ca-
pacity will be too large and it will have too
great radiating-surface and leave too great
resistance to permit of its absorbing a suffi-
cient amount of the energy of the electromag-
netic waves, In practice I prefer a length of

| a few hundred thousandths of an inch, and

thereby obtain a loop having a resistance of
approximately thirty (30) ohms, and hencea
low resistance compared with the resistance
of the coherer, though good results can be ob-
tained from loops proportioned to have a re-
sistanceas high asone hundred and fifty (150)
ohms and some results with loops propor-
tioned to havea resistance as high as six hun-
dred (600) ohms.

It is preferred that the loop 14 should be
inclosed in a glass bulb-17, the platinum lead-
ing-in wires 16 being sealed: in the wall of
the bulbs, so that a vacuum may be formed
and maintained in the bulb. The vacunm is
not, however, necessary, as the bulb may con-
tain air or paraffin; but the vacuum' is pre-
ferred, as less energy will be required to pro-
duce a good effect. As a further means of
avoiding radiation of heat the icop may be
inclosed in a silver shell 18, the shell being

slipped over the loop and clamped to a small.

glassbrace 19 on the leading-in wires eorru-
gated for this purpose. »

The sensitiveness of the loop may be in-
creased if the loop have a thin coating of
silver, forming a eomposite conductor of half
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the resistance which the exposed platinum:

would have. This end ean be best attained
by dissolving off all the silver at the tip in
the manner stated and then recoating the

platinum until the composite loop has half.

the resistance of the uncoated loop. Under
these conditions equal currents pass through
the platinum core and the renewed silver
coating, and as the silver has equal resistance
and one-seventh of the volume of the plati-
num it is heated approximately seven times

-as hot, and thus a greater total change of re-
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gistance is obtained with the composite loop
than with the plain one. While preferring
platinum and silver, other materials may be
employed—as,for example, nickel oriron may
be substituted for platinum and gold or alu-
minium for silver.

I am aware that Hertzian waves have been
previously detected by means of a bolometer
and that there is a superficial analogy be-
tween a bolometer and my improved receiver;
but whereas a bolometer is specifically de-
fined in the text-books as a construction ar-
ranged so as to have large radiating or ab-
sorbing surface in proportion to its mass, and
hence consists of metal strips rolled out to a
thin sheet, so'as to have as large surface as
possible (this surface being generally black-
ened) to assist radiation or absorption, in
my case I do exactly the opposite—. e., ar-
range that the radiating-surface may be as

“small as possible, and therefore choose the

form of a cylindrical wire as having the least
surface per given volume. I also prefer to
keep the surface bright as possible and pref-
erably inclose it ip a chamber, .80 as to pre-
vent radiation. ‘

A further distinctive feature is thatin the
bolometer the strips are made very long, so
as to have as little conduection as possible to
the terminals and that the radiation will be
large compared to the conduction. It is pre-
ferred to do the reverse of this—t. e., make
the loop very short—so that the conduction
losses will exceed the radiation losses. A
third and most-strongly marked specific dif-
ference and one upon which the success of
the invention largely dependsis that the heat
capacity of my receiver is made extremely
small—. e., so small that practically an in-
finitesimal amount of encrgy is required to
heat it up. With the bolometer no particu-
lar attempt is made to have small heat ca-
pacity, as in general the states to be observed
are steady, and hence large heat capacity is
rather an advantage as checking fluctuations,
and though in some cases small heat capacity
per unit of length has been attempted, yet
such a design would not be available for my
purpose, as for my purpose it is necessary

. that the entire heat capacity should be small.

65

In my device no unnecessary heat is used in
raising the temperature of the loop itself; but
practically all the heat is spent by induction
and radiation. It'is by this design differing

essentially from any previous design thatTam

able to detect and observe thre practically in-
stantaneous currents generated by electro-
magnetic waves and am able to attain a high
speed of signaling, such as is requisite for
practical results and which would be unat-
tainable with a receiver having a large heat
capacity. : : S

A still farther distinctive feature consists
in the combination of low resistance with
small heat capacity. It is possible to have
low heat capacity and high resistance; but
such a combination of gnalities would not per-
mit of the best results being attained, as un-
less the receiver has low resistance as com-
pared with the coherer it will not absorba suf-
ficiently large amount of the-energy of the
electromagnetic waves.

‘While it is preferred to construct the re-
ceiver as regards the ratio of conduction to
radiation, as hereinbefore described, itis pos-
sible to obtain good effects when the radia-
tion is much larger. Hence this invention is
not limited as regards the broad claims to a
construction having a small ratio of radiation
to conductions, as the main fundamental con-

ditions are that the heat capacity should be

small and also that conduction and radiation
should be absolutely small as distinguished
from small relatively to one another.

I claim herein as my invention—

1. A receiver for currents produced by elee-
tromagnetic waves consisting of a conductor
having small heat capacity, substantially as
set forth. B

2. A receiver for currents produced by elec-
tromagnetic waves consisting of a conductor
having small radiating-surface, substantially
as set forth,

3. Areceiver forcurrents produced by elec-
tromagnetic waves consisting of a conductor
having low resistance and small heat capacity,
substantially as set forth. .

4. A receiver forcutrents produced by elec-
tromagnetic waves consisting of a conductor
having a eurved portion of small heat ca-
pacity, substantially as set forth.

5. Areceiver for currents produced by elec-
tromagnetic waves consisting of a conductor
constructed to lose its heat more rapidly by
conduction than by radiation, substantially
as set forth.

70

75

8o

go

93

1Cco

105

110

115

6. Areceiverfor currents produced by elec- ,

tromagnetic waves consisting of a conductor
rapidly responsive as regards temperature to
variations in electrocurrents, substantially as
set forth. , )

7. Areceiverforcurrents produced by elec-
tromagnetic waves consisting of a conductor
formed of two or more materials and having
small heat ecapacity, substantially as set forth.

8. A receiver forcurrents produced by elec-
tromagnetic waves, consisting of a short con-
ductor having small heat capacity, substan-
tially as set forth. -

9. A receiver for currents produced by elec-
tromagnetic waves, consisting of a composite
conduector, substantially as set forth.
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10. Acurrent-actuated wave-responsive de-
vice formed by a conduecting filament, sub-
stantially as set forth.

11. A current-actuated wave-responsive de-
vice formed by a metallic filament, substan-
tially as set forth.

12. A current-actuated wave- responswe de-
vice formed by aplatinum filament, substan-
tially as set forth.

13. Acurrent-actuated wave-responsive de-
vice formed of conducting material and coated
with another conducting material, substan-
tially as set forth.

14. A current-actuated wave-responsive de-
vice formed of a conducting filament having

relatively large ends or terminals of high heat
conduetivity, substantially as set forth.

15. Acurrent-actuated wave-responsive de-
vice formed by a platinum filament having a
silver coating, substantially as set forth.

16. A current-actuated wave-responsive de-
vice consisting of a conductor having a small
heat capacity arranged in a vacuum, subsbau-
tially as-set forth.

In testimony whereof I have hereunto set

my hand.
REGINALD A. I‘ESSENDEN
Witnesses:
DArRwIN S. WoLcorT,
JoHN L. FLETCHER.
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