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T azZZ w?wm it may COLCOTTL:

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

5 ‘North Carolina, have lnvented or discovered
certain new and useful Improvementsin Cur-
- rent-Actuated Wave- Responsive Reeewers,

. of which- 1mpr0vements the fo]lowmn* 18,
_specification. |

to  The invention debcrlbed herem 1elates to’-
o eeltmn 1mpr0vements in ‘current - actuated
- wave-responsivedevicesfor signaling by elec-
-~ tromagnetic waves, and has for its obJeet a

construction whereby a rate of- signaling

'15 higher than heretofore possible -can be at-f

amed and over greater distan ces with smaller

| -expendltme of pewer thz—m in any svstem now
- 1n use. | :

- Itisa further obJeet of the mventmn to ren-

20 der the operation of the receiving mechanism

- 80 positive and reliable as to make possible

~ transmission of ‘‘code- messcwes” aud ot;her

~desirable classes of work. =~

- T'he invention is heremafter more fully de-
28 serlbed and claimed. | .

-~ In the accompanymﬂ* drawmﬂ' formlnﬂ' a

L pmb of this speelﬁcatlon my 1mpr0ved re-

‘celver for signaling by electroma D'netm waves |
~ is shown in seectional eleva‘rmn R
- 3o In the practice of my invention a sﬂver
- wireone-tenth (.1) of an inchin dla,meter and
having a platinum core about three one-thou-
| sandths (.003) of aninch in diameter is drawn
- downuntil the external diameter of the silver

35 wireisabout two one-thousandths (. 002) of an |

inch in diameter and the platinum wire is

- about sixone-hundred thousandths (. 00006) of
~ aninchin diameter. These dimensionscan be
~ varied in accordance with the conditions un-

- 40 der which the receiver is to be used, provided

~ the low heat capacity is mamtamed as here-
- 1nafter deseribed. A short: piece of the wire
| "._l;hus prepared is fastened to the leading-in.

wires 16 and bent to the form of a loop 14. |

45 The tip of this loopis immersed in nitric acid
~ to dissolve the silver from the tip and leave a
~small portion of the loop free from silver with-

- out reducing the cross-section or mass at the
~ end or termmals so that thelatter will be ca-

- 5o pable of faeulmtmﬂ' the reduction of temper-

: ﬂtme of the loop by conductlon e‘:pecmlly sﬂvel fm mnma eompocslte conductor of ]ml[‘

||||||||||||||||||||||||

....................

' When 1e(36iv'el is placed in a vacuum. Such
a receiver will fulfil the conditions necessary
for rapid and distinet signaling—. e., a capa-

bility of changing from and back 130 normal
condition nea,rly msta.ntaneously, dependent
only upon the length of the signal—z. e.,

55

whether long or short. As the 1ecelpt of 31':"- '

a | nals is here dependent upon currents pro-

duced by electromagnetic waves the require-

ment above stated is fulfilled by the lgop 14,

as 1t has small volume, and consequently the

60

loop has small heat capamty-—-@ e.,1s capable

of being raised quickly an apprecmble amounnt
in. tempel ature 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-
1 posed platinum portlon be 1onﬂ' its heat ca-

pacity will be too large and it ’WIH have too

great radiating-surface and leave too great
resistance to peumt of 1ts absorbing a sufﬁ-

| cient amount of the energy of the electl omag-

netic waves. In practice I prefer a length of

| a few hundred thousandths of an mch and

thereby obtain a loop having a reSIStamce of

approximately thirty (30) ohms and hence a

low resistance compared with the resistance
of the coherer, though good results ean be ob-
tained from loops pronorbmued to have a re-

dred (600) ohms,

It is preferred that the loop li should be

inclosed in a glass bulb 17, the platlnum lead-

13116 bulbs, so that a vacuum may be formed

{ and mamtamed in the bulb. The vacuum is
not, however, necessary, as the bulb may con-
tain air or pmafﬁn but the vacuum' is pre-

ferred, as less energy will be required to pro-

75

30

sistanceas high asone hundred and fifty (150)
ohms and some results with loops propor-
tioned to have a resistance as hwh as Six hun-_

ing-in wires 16 being sealed in the wall of

9o -

duce a good effect. As a further means of

avmdmﬂ- radiation of heat the loop may be
.mclosed in a silver shell 18, the shell being
slipped over the loop and elamped to a small_

glass-brace 19 on the leadmfr-ln wires corru-
gated for this purpose. --

"I'he sensitiveness of the 100p ma,y be in-
cteased if the loop have a thin coating of
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s
" are steady, and hence large heat capacity is
‘rather an advantage as cheekmn‘ fluctuations,

._ the reeleteuce Wthh the exposed platinum’

- would have.

‘This end can be best attained

by dlSSOlVlIlU‘ off all the silver at the tip 1In

10

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
pla,tmum core and the remewed silver |
eoating, and as the silver has equal resistance:
and one-seventh of the volume of the pl&tl-_

the

num it is heated approximately seven times
.as hot, and thus a greater total change of re-

. elsta,nee is Obta,med with the eompeswe loop

. _15

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.

. 20

I am aware that Her tzian waves have been

previously detected by means of a bolometer

~and that there is a superﬁmal analogy be-

~ tween a bolometer and my improved receiver;
- but whereas a bolometer is speelﬁeally 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 conelets of metal strips rolled out to a

‘thin sheet, so as to have as large surface as

~ possible (th1s surface being generally black-

‘ened) to assist radiation or absorption, in
‘my case I do exactly the opposite—. ¢., ar-

~“range that the radiating-surface may be a8

small as

35

possible, and therefore choose the
form of a eylmdrleal wire as having the least
surface per given volume. I also prefer to

- keep the surface bright as possible and pret-

~erably inclose 1t 1n a eha,mber 80 as to pre-

40

vent radiation.
A further distinctive feature is thatin the

‘bolometer the strips are made very long, 80

as to have as little conduction as possible to

~ the invention largely depends1s that the heat

the terminals and that the radiation will be
large compared to the conduction. Itis pre-

: _-terred to do the reverse. of this—1. e., make
- 45

the loop very short—so that the cenductmn
losses will exceed the radiation losses. A

third and most-strongly marked specific dif-

ference and one upon which the success of

cepaelty of my receiver is made extremely

' small—. e., so small that practically an in-

finitesimal a,mount of encergy is required to |

~ heat it up. With the bolometer no partica-

lar attempt is made to have small heat ca-
pacity, as in general the states to be observed

and though in some cases small heat capeelty

- per unit ef length has been attempted, yet

60

such a design would not be available for my

- purpose, as for my purpose 1t 18 necessary
. that the entire heat capacity should be small.
- In my device no unnecessary heat is used in

raising the temperature of the loop itself; but
_practleally all the heat is spent by mduetlon
and radiation. It'is by this design difiering

essentmlly from any pr evious deswn that Iam

= T

eble 0 detect and observe th:e pmetmelly in-

magnetic waves and am able to attain a high
speed of signaling,

stantaneous currents cenerated by electro-

70

such ‘as is requisite for |

practical results end which would be unat-

| tainable with a receiver havmg a large heat

capacity. ~
A still f arther dtstmetlve fea,tm'e een51sts

in the combination of low resistance with

small heat capacity.. Tt is possible to have

low heat capacity and high resistance; but
| such a combination of quahtles would hot per-
| mit of the best results being attained, as un-

less the receiver has low ree1etanee as com-

75

80

pared with the coherer it will not absorba suf-

ficiently large amount of the enerﬂ'y of the
electromeﬂ*netle waves. |

85

ceiver as regards the ratio of conduetion to

l While it is preferred to construect the re-

radiation, as hereinbefore described, itis pos-

3ible. to obtam oood effects when the radia- .

fion is much 1a,rn'er
not limited as regarde the broad claims to a

construetion having a small ratio of radiation
to econductions, as the main fundamental con-

ditions are that the heat capacity should be
small and also that eonductmn and radiation

95 '

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

ha,vmfr small heat capamty, substantlally as

set for th

2. A receiver for currents prod uced by elee-
tromagnetic waves consisting of a conductor
having small radiating-sur fa,ee, substantially
as set forth.

3. A receiverforcurr onts predueed by elec-

tromagnetic waves consisting of a conductor
having low resistance and sm all heat capacity,

substantially as set forth.,
4. A receiver forcurrents prod uced by elec-
tromagnetic waves eonelstlng of a conductor

hevmﬂ' a curved portion of small heat ca-

pacity, subeta,ntla,lly as seb forth.

5. Areceiver for currents produced by elec-
tromagnetic waves consisting of a conductor
constr ucted to lose its heat more rapidly by
conduction than ey radletlen substantlally

I as set forth.

tromagnetic waves consisting of a conductor

| _rap1dly reepenewe as reﬂ'erds temperature to

variations in electroc urrents substa,ntla,lly as
set forth. |

7. A reeewer forcurrents produeed by elec-
tromagnetic waves consisting of a conductor

Hence this invention is

90.
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6. Areceiver for currente produced by elec- '

I20

125

| formed of two or more materials and having

small heat capacity, substantially as set forth.

Q. A receiver forcurrents produced by elec-

| tromagnetic waves, consisting of a short con-

| ductor having small heat cepaelty, substan-
tially as set forth . |

9. A receiver for currents produced by elec-

tromagnetic waves, consisting of a composite
conduetor, substentmlly as set f{Jltll.

130




706,744

10. A current-actuated w'aveul espousive de-

vice formed by a condueting filament, sub-

10

stantially as set forth.
11. A current-actuated wave- IeSponsn e de-
vice formed by a metallic ﬁlament substan-

tially as set forth. .
12. A current-actuated wave-responsive de-

vice formed by a platinum filament, substdn-'

tially as set forth. |
13. Acurrent-actuated wave- 1esp0nswe de-

with another wnduetinﬂ' material, substan-

I5

tially as set forth.

14. A current-actuated wave- -responsivede-. |
vice formed of a conducting filament having

]

vice formed of conducting material and coated

1elat1vely lartre ends or terminals of high heat
condnetlwty, substa,ntlally as set forth.

15. Acurrent-actunated 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 subsban-
tially as-set forth.

In testimony whereof I have hereunto set
my hand.

REGINALD A. I‘ESSENDEN
- Witnesses:

DARWIN S. WOLLOTT
Joun L. FLETCHER

.
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