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To all whom +t may concern.:

Be it known that I, GREENLEAF WHITTIER
PickARD, a citizen of the United States of
Aunerica, and a resident of the town of Ames-
bury, State of Massachusetts, have invented
certain new and useful Imprgvements in

Means for Receiving Intelligence Communi-
cated bv Electric Waves, the principles of

which are set forth in the following specifica-

tion and accompanying drawing, which dis-

cloges the form of the invention which 1. now

consider to be the best of thie various forms

in which the principles of the invention may
be embodied. ' ;
This application is a division of my apph-
cation Serial Number 342,465, {iled Nov. 8,
1906, which was a division of my apphecation
Serial Number 332,607, {iled-Aug. 30, 1906,
_ Nov. 20, 1906 as Patent No.
836,531 o
This invention relates to means for receiv-
ing intelligence communicated by electric
of the invention is to provide a

The object

commercially useful means for operating a
. device for translating the communications.

into intelligible form, exclusively by the en-

erov of the oscillatory currents generated by

the receipt of the waves. To this end the
object is to practically convert the received
oscillations into a form suitable for operating
an indicating device, such for example as a
telephone receiver, without the use of any
auxiliary energy, and without resistance due
to conductor-attenuation or 1mperfect con-
tact. . - ' o

matic illustration of a well-known form of

- 40

45 _
- slightly modified form.
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wireless telegraph receiving station appara-
tus, this being the apparatus with which the

‘invention has been actually used. Iigs. 2

and 3 are a side elevation and section respec-
tively of the present preferred embodiment
of the detector employed 1n the invention in
its present most eflicient form, Fig. 3 being a

In Fig. 1 the general arrangement is the

well-known loop form of wave-intercepter A,

A’ operatively provided with the usual ad-

justable capacity C, inductance L, adiustable
in both the wave-intercepter and oscillation-

receiving cireuits, the inductance L/, adjust--

able in the wave-intercepter circuit; and the

connection of the latter circuit to ground

- at G.

drawings, Figure 1 1s a. diagram-

1

roughly -indicated at T J m Kig. 1
shown in detail in Fig. 2. _
I are secured an angular metal support 2
and a metal plate 3, provided with binding
posts 4, 5 for the leads of the oscillating
“circuit of Fig. 1... Oneelement of the detector
is the chuck which is removably screwed

- 0
 In Fig. 1, the circuit I, T, J, C'—T, L re-
ceives the oscillations generated in the wave-
intercepting loop A, A’, the inductance 1. be-
ing adjustable in the oscillation circuit which
is well adapted for use with the oscillation
receiver or detector of this invention, as 1t

“includes the adjustable condenser (/, and the
indicating device. T in shunt to this con-

denser.” The device is preferably a telephone
receiver and may be any other form of de-
vice such as a sensitive galvanometer which
will indicate an abrupt flow of direct current.
The receiver or detector should In use be
maintained in good electrical connection in
the oscillation circuit, and the contact-junc-
tion T J should be a' substantially perfect
electrical contact. The lead to the shunt-
connected condenser ¢’ and the telephone T
is taken from the lower end of the inductance
L., so that the telephone and its parallel con-
nected condenser are in series between the
detector and a part of the inductance L
which 1s of lower
the ground. = _

The receiver or detector of this Invention,
is

into the plate 3 by the part 6. This chuck
consists of a
soldered "a metallic plating M P, such as
copper or silver, which plating is deposited

‘on the material N in order to provide a

large area of surface contact between them,
as compared with the area of the contact
junction T J. The deposition may be by

electro-plating or by fusing a layer of the.
‘material N upon a metallic surface, or other-

wise: and as shown in Fig. 3, it is suflicient
to place the material N 1n a liquefied mass

of fusible metal F M in -a chuck - cup 18§,
provided with a screw 17, so that when the
‘metal F M cools and solidifies, the material

N will be firmly embedded in, and in good

“electrical ‘and large-areaed contact with the

-me;ba,l FI\’I o -

- The operative cont&ct—junbﬁoh' (T J of
Fig. 1) is located at the lower end ot the

60

65

70

79

'.potent_ia,l with respect to

80

‘To a wooden base

85

piece of metal M to which 1s

90
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hollow metallic sleeve 7 of Fig. 2, which -

junction is of substantially less surface area - .
119

than that of the contact between N and M

2
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P. The sleeve 7 can slide along the 1lieta,llic

- projection 8, which depends from the metallic

10

be most useful either in the massive aMmor-

ball 9, the ball forming a ball-and-socket .

universal joint with the part 10 of thin metal,
which is stamped to shape-and secured to

the metallic support 2 so as to complete the

circuit. The member 7 of the recelver may
be of any conductor which codperates prop-

erly with the member N. The member N

may be the element silicon, which appears to

phous or graphitic solid form; or it may be

. . - . SR 2 T a
‘a suitable equivalent which accomplishes

- 20

the objects of the invention, 4. ¢., a conduc-
ftor within the scope of the invention which
possesses high resistivity and which when

operatively in substantially perfect electrical

oty

contact’ with the other . conductor, as 7,
operates In codperation therewith to produce

a direct current suitable for operating the
“Indicating device.

When the member 7 is

- metallic, as of copper in accordance with

29,

‘this disclosure, and therefore has low resis-
tivity, there is a very substantial difference |
in the degree of resistivity possessed by the

two conductors. When the member N has
high thermoelectromotive power in codpera-
tion with the member 7, in addition to high

., » . ‘ r
- resistivity, or when there is a substantial

30

~ of the received oscillations is concentrated

difference in the resistivity of the two con-
ductors, a' considerable part of the energy

in the form of Joulean heat, at the contact

| ']'unction, where it may ‘be converted into a

35

direct current owing to6 the coéperative ther-

- mo-electromotive power of the two conduc-

- 40

tors. The junction between the massive

conductors 7 and N should be a substantially

_ Eerfect electrical contact, and this is secured

~the spring 11, which presses the two

- conductors together with suflicient force to |

exclude substantially all contact resistance

- and action of a loovse - contact or coherer

45

. 80

55

60

- 60

naturé arising from the resistance of an im-
perfect contact, such as to cause the contact

to be a substantially perfect one.. Such a

Pperfect contact not only accomplishes the
objects of the invention, but avoids the |
uncommercial instability of imperfeét con-
tacts. . _
good contact between the:part -7 and the .
good conducting part 8, and also presses the

The spring 11 also serves to make

good-conducting part 8 into good contact
with the conducting part 10 which is secured

to part 2, thus establishing a good electrical

connection between part 7 and its circuit-
terminal 4.© No means for delicate adjust-
ment of the spring-pressure, such as ‘a fine
sefew, 1s necessary, since operatively the
spring is such as to always exert sufficient

- pressure to insure a substantially perfect

contact. The spring 11 however, codpera-
tively with the movable part 8, permits the

selection by manual adjustment of different

locations of the contact T J, owing, in this

; discldsure, tdiﬁeélua,litiés of different parts

of the operating surface of part N, whereby

‘the pressure of the spring is slightly varied

within the limits of perfect contact pressure,

0 as to shghtly vary the-area of electrical
contact and the sensitiveness of operation

under difierent external conditions of use.
In no case, however, is it necessary to con-

70

tinuously move either 7 or N with respect to

each other during operation. The device is
most efficient. in the form shown, as to the
lower end of part 7 having a substantial
rounded surface in physical contact of con-
siderable area with part N, but having an
extremely small electrical contact therewith.

' In no case need either member 7 or N
possess such attenuation as might thereby:

generate heat.

1 am aware of devices in the prior art
which employ conductor-attenuation as an

‘essential means of generating heat, and of

75
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those which employ the resistance of an im-
perfect contact as an essential means of gen-

erating heat. In this invention . however,

1t 18 unnecessary to employ either of such

90

means, the action being efficient in all cases
of pairs of conductors included within the in-

vention which codperatively have high re-

sistivity and are in small-aread

perfect contact with each other. -

substantially .

95

~_In order to obtain the best results, the
‘above specification should be carefully fol-

lowed. So far I have been able to convert |

upward of ten percent. of the energy of the

osclllations into direct current energy. .The

device is therefore an electrical converter or =
rectifier. In the preferred form.of this in-

vention the action due to the inherent prop-
erties of the silicon member or its equivalent -
vigor, as is indicated by

1s of extraordinary _
the fact that the only energy employed’ to
commercially operate the telephone T is that
of the received oscillations. All resistance-

varying action should be reduced to a mini-
mum, as by employing the conductors in sub-

stantially massive form and in substantially
perfect contact with each other, because the
energy of the oscillations should not be

100

110

wasted without contributing substantially to .

eflective action. - I
The remarkable fact that the telephone

can be operated in a commercial manner,

solely by the converted energy of the re-

| celved oscillations, is explained by the state-
which i1s re-
ceived at the ordinary commercial wireless -
telegraph station is amply sufficient to oper- -

ment that that feeble energy

115

120

ate a sensitive receiving instrument, pro-
vided that the translation of this energy mto

‘the form of a direct current is efficiently ac-
comphished. - It is, of course, necessary in -
commercial work to effect this conversion,

because there is no known indicating means
which can be sensibly affected by the re-
ceived energy of commercial long-distance

125

130
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wireless telegraphy when in the form of lngh
frequency oscillations, notwithstanding the

~ fact that a sensitive telephone may, as an ex-

10

156 P
by trial under (,ommerelel conditions, 1s up-

20

29.

30
35

40

- o0

perimental feat, be slightly affected by the
‘oscillations emitted from a nearby or very
- powerful sending station.

The energy required commercially operate
a telephone, that is, to produce in-it a clearly
defined dot, in, for exa,mple the Morse code,
18 epprommately one millionth -(1X 10‘“)
erg. The energy received in long-distance

‘wireless communication 1s, at the minimum,

of the order of magnitude of one—thousendth
of an erg per dot.. 'The efficiency of the ap-
aratus 0‘I' this invention, as demonstreted

wards of ten per cent. ‘There is thus ample
margin for commercial operativeness for the

leest sensitive form of this invention 1n the

case of the present longest distance wireless

telefrra,phy -

The speed of reception with this invention
is unlimited, since it is not only self-restoring
to its sensitive state, but this restoration is

practically. instantaneous because, so far as.
- the thermoelectromotive action is eoncemed
the small quantity of heat which is frenereted -

by the received oscillations comprising a sig-

' nel is rapidly conducted away, partly by

thermal conduction to the metal portion 7,
and the remainder by the conversion into an
electric current which finally expends 1ts
energy in the indicating device. .

The advantages of the new d etector are as
follows. It fulﬁls all requirements of com-

mercial wireless telegraphy as to sensitive- |
ness, speed, stability and freedom from deli- |

cate ed]ustments I have found that the

continued sensitiveness of the detector is in |

nowise impaired by severe static discharges.
It 1s also simple and cheap in construction.

It is not affected by changes in atmospheric

temperature or humidity. Its sensitiveness

so far has not been impaired by continuous-
Any portion of any one

and continued use.
of the classes of material having the inherent
properties of the conductors included with-
1n this invention, makes an operative con-

tact with another suitable conductor if thet-
This 1n-

contact be substantially perfect.

- vention requires no auxiliary source of heat

- tloms.

55

as has been necessary with previous. con-
verters designed for high frequency oscilla-
It 1s an 1mportant practical as well
as commercial advantage of this invention
that it essentially dispenses with auxiliary

sources of energy, in that such sources, such
as batteries and the requisite accompanying

| potentlometers are expensive and require

co fr

65

?uent replecement 'L here 1s apparently

mit to the operative life of the detectors |

mcluded 1n this invention.

In the cla,lms the conduetmg ma,terlel 18"
substentlelly massive,’’ this.

specified as
term here meamng a non—ettenua,ted non-

contact as may be obtained by

This word ‘‘massive’ as used in the
claims, does not possess its special mineral-
ogical meaning which may exclude eitner
crystalline form or crystalline structure, he-
cause it here includes non-attenuated, O~
comminuted solids which may have either
such form er”sﬂch structure; nor does the
word ‘‘massive’”’, in the clelms possess 1ts
special geological meaning of honnmenoltv
as to being destitute of structural (Ilwslons

such as plenes of stratification, because 1t

here includes non-attenuated, non-comini-
nuted solids which may have cleavage for-
mations. The only limitations here l}l.;LLLd
on the word ‘‘massive’ are that the material
is not a chemical formation on a mere sur-
face, or a conductor attenuated for the nec-

essary purpose ol thereby obtaining neces-
| sary heat-producing resistance, and that it

3

| comminuted solid ha,ving a substantially uni- -
form chemical- compos'.ltlon throuOheut the
Imass.

75

30

85

is not comminuted to such deﬂ'ree as to lose
1ts massive eheracter as and for the purposes

set forth.
The expressmn substentlally pertect

electneel contact’’ 1n the claims, means the

90

good electrical contact for the purpose of this

mventmn that 1s to say, a contact which has
substa,ntla,lly no contact resistance, 2. e.,
not imperfect or microphonic such as nuﬂ'ht

1S

95

be necessarily employed to result in the gen- -

eration of heat by means of the resistance of
an imperfect contact, or to operate by vary-
ing - contact - resistance. -The substantially
perfect contact of this invention is charac-

terized by considerable pressure suflicient to - -

exclude material 1mperfection or looseness
and substantially all contact resistance due

to such looseness; as distinguished from the
‘empirical or definite loosenees or contact
‘resistance, necessarily employed outside of
On the other hand, the two -
conductors of this invention are indiv 1dually
“‘substantially

this mventlon

separate, and the expression
perfect electrical contact’’ of the claims is to
be distinguished, from such a perfection of

welding two eonductors ton'ether or by

otherwise causing the two eonductore to be-

come integral or unitary.

The word ‘‘resistivity” in the claims is

used to mean spemﬁc or inherent electrleal
- resistance.

The meaning of the a,d]ectlve ‘non-metal- -
lic”” as used herein, is the commonly accept-
ed one which exeludes all metals, alloys or

chemical mixtures of one metal w1th enother

soldering or

100

105

110

115

120

and. which includes all non-metal elements

‘and chemical compounds of non—metels W1t11 T
- I 125

metallic substances.

I claim:

. '1. Means for receiving. 1ntell1gence com-
municated by electromagnetic- waves, which
comprises two substantially massive indi-

| vidual electrical conductors operatively in 130



o

substantially pérfect contact with each |

“other, sald conductors having different de-

%rees ol resistivity, and codperatively having
1igh resistivity, at least one of said conduc-
tors having high resistivity; in combination
with a mass of fusible metal supporting said

‘high resistance conductor, and a supporting

.- receptacle for said fusible metal.

10

- grees of resistivity, and cooperatively having
high resistivity, at least one of which con- |

15

2. Means for receiving intelligence com-

municated by electromagnetic waves, which

comprises two substantially massive indi-
vidual electrical conductors of different de-

ductors possesses high resistivity; in. combi-
nation with a spring which operatively holds

the said conductors in substantially perfect

- small-areaed electrical contact with each

20

other; and a freely movable, non-threaded

‘support for said spring to permit a variation

of contact pressure within wide limits of sub-

stantially’ perfect contact pressure, and

30

thereby slightly vary the area of the minute |

electrical contact. o
3. Means for receiving intelligence com-
municated by electromagnetic waves, which

comprises two substantially massive indi- |

vidual eonductors operatively in small-areaed

substantially perfect contact with each

other, and having different degrees of resist-

ivity and codperatively having high resist- |

~ ivity, at least one of said conductors having

- of good conducting material having a broad

- 85

high resistivity; in combination with a mass

surtace of intimate contact, relative to said
small-areaed contact, with said high resist-

ance conductor.

40

45

- gether' in substantially perfect electrical

.90

4. Means for receiving intelligence com-
municated by electromagnétic waves, which
comprises a substantially massive conduct-
ing solid having low resistivity, and a sub-
stantially massive non-metallic solid having
high resistivity and also thermoelectromo-

ally separate, but operatively connected to-

contact. . | L |

5. Means for receiving intelligence com-
municated by electromagnetic waves, which
comprises two substantially massive indi-

vidual conducting solids, one of which has

low resistivity, and the other of which has

. high Tresistivity and also thermoelectromo-

99

tive power; said conductors being operatively:

connected - together in- substantially per-
fect electrical contact. I -

6. Means for recelving intel]igénce com- |

~ municated by electromagnetic waves, which

 comprises a substantially massive low resist- |

60

65

ance metallic member, and a separate sub-

stantially massive conducting solid having
‘high resistivity; said members being con-
nected together in substantially perfect elec- |
trical contact; said member which has high

resistivity having also thermoelectromotive

tlﬁ power; sald conductors being individu-
| .

l

;

‘municated by electrom"a,%

‘high resistivity and
tive power, and the individual conductors

877,451

powér,_whereby the device acts as a VigOorous

generator into direct currents of the oscilla- :

tion energy. _ : |
7. An electro-regenerative thermo - junc-
tion device for converting oscillatory elec-

‘trical currentsinto direct currents, which com-

prises a substantially massive low resistance

| conducting solid in substantially perfect elec-

70

trical contact but not integral with a sub-

stantially massive conducting solid having

tive power. |

75

“gh resistivity and also thermoelectromo- -

8. Means for receiving intelligence com-

municated by electromagnetic waves, which

_comprises two substantially massive individ-
' ual electrically conducting solids coOpera--
tively -having high resistivity and also
thermo-electromotive power; in combina-

tion with means for holding said conductors
together in substantially perfect contact.

8¢

9. Means for receiving intelligence. com- -

municated by electromagnetic waves, which

comprises two substantially massive- elec-

trically conducting solids which are individ-
ually separate, but coéperatively connected
together in substantially perfect electrical
contact, said-conductors coéperatively hav-
ing high resistivity and also codperatively
possessing thermoelectromotive power.

10. Means for receivingintelﬁgence com-

90

" 4 . L . 95
municated by electromagnetic waves, which
comprises two substantially massive elec-

trically conducting solids, which are indi-

tively having high resistivity and. also co-
operatively possessing thermoéelectromotive
ower. - . _ -
11. Means for receiving intelligence com-
tic waves, which

ne
comprises two substantially

massive electrie-

‘vidually separate, but operatively connected
together in small-areaed substantially perfect

electrical contact, said conductors coopera- =~

105

ally conducting solids which are individually

separate, :but cooperatively connected to-
gether 1n small-areaed substantially perfect

tively possessing thermoelectromotive power,
and having substantially different degrees of
resistivity, at least one. of the conductors
having high resistivity. o R

12, Means for recerving intelligence com:

municated by electromagnetic waves, which

! , . . 110
electrical contact, said conductors coopera-

comprises two substantially massive electric-

ally conducting solids which are individually

separate, but operatively connected to-
gether in substantially perfect electrical con-

120

tact, said conductors codperatively having

and also thermoelectromo-

having substantially different degrees of re-
sistivity. = - - o | |

13. Means for receiving intelligence com-
municated by electromagnetic waves, which

com[ﬁrises ‘two substantially massive elec-
| trica

y conducting solids which are individu-

125

130
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ally sepai'a;te, but operaéively connected to-
gether in small-areaed substantially perfect
electrical contact, said conductors having

substantially different degrees of resistivity,

and cooperatively having high resistivity.
14. Means for receiving intelligence com-
municated by electroma,%iletic waves, which
comprises two substantially massive electric-
ally conducting splids which are individually
separate, but operatively connected together
in substantially perfect electrical contact,

said conductors cooperatively having high

~ resistivity, at least ne of them having high

15

~ municated by electromagnetic waves, which

20

resistivity; a mass of fusible good conducting
material in which the “high resistance con-

ductor is' embedded; and a receptacle for the

fusible conductor. . |
15. Means for receiving intelligence com-

comprises two substantially massive individ-

 ual electrical conductors of difierent degrees

of resistivity and cooperatively having high
resistivity, at least one of said conductors

possessing high resistivity; in combination |

movable and having a telescopic joint with

one of said conductors; and a spring.opera-

tively located within the telescopice joint o
hold the two conductors in substantially
perfect contact with each other. '

" 16. Means for receiving intellicence com-

municated by electromagnetic waves, which
‘comprises two individual massive electrical

conductors of different degrecs of resistivity

and cooperatively having high resistivity, at :

least one of which conductors has high resis-
tivity; in combination with a supporting

-member having a telescopic joint with one of

said conductors; a spring operatively located

5 :

‘with a supporting member mounted to be 25

a0

within the telescopic joint to hold the two 4¢

conductors in substantially perfect contact

with each other; and means to permit the

manual alteration of the location of the con-

tact junction of the two conductors. -
| - GREENLEAEF WIHITTIER PICKARD.
Witnesses: - |
Epwarp H. RowEeLL,
Myra S. RoweLL.
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