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Be it known that I, Crosey FieLp FRANK,
a citizen of the United States, residing at
Schenectady, in the county of Schenectady,
State of New York, have invented certain
new and useful Improvements in Coherers,
of which the following is a specification.

My present invention relates to improve-
ments in coherers of the type which have

largely been employed in wireless teleg-
‘raphy. The present device while adapted

for use in that connection is especially suit-
able for use with signaling or indicating ap-
paratus for electrical distribution systems,
such for example as that described in Patent
No. 1,062,083, issued to Elmer E. F. Creigh-
ton on May 20, 1913. Coherers of this type
as ordinarily constructed have consisted of a
straight tube containing two electrodes with
a mass of small metallic particles between
them. This mass normally has a compara-
tively high resistance but when an electrical
potential is impressed upon it its resistance

flows between the electrodes which are con-
nected to a constant voltage source of direct
current. When the exciting potential 1s
withdrawn the resistance of the mass does

. not decrease to its original value but some
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means for shaking the particles to effect a
rearrangement thereof is necessary in order
to restore the mass to its original high re-
sistance. With the
used the decrease of the resistance of the
mass has been more or less gradual with 1n-
crease of the applied potential. For the suc-
cessful application ofp a coherer to signaling

~or indicating apparatus for use in connec-

40

45

50

tion with electrical distribution systems,
however, it is desirable that the material
used should have a sharp critical voltage at
which the resistance suddenly decreases and
permits a largely increased current to flow to
operate the desired apparatus. It is also
essential that the critical voltage shall not
vary to any great extent after long continued
operation of the coherer. I have discovered
that by the use of granules of magnetic ma-
terial, preferably nickel, properly prepared
I am able to construct a coherer which has
a remarkably sharp critical voltage and in
which the critical voltage remains practi-

~ cally constant as long as the apparatus 1s

b6

used. Oneé convenient method o preparing

‘the granules consists'in reducing the oxi

greatly increased current

materials heretofore

"mass of

of the metal by means of hydrogen at a tem-
perature at which the particles are partially
sintered together. The resulting product 1s
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crushed in order to secure particles of the -

desired size and the granules resulting have
a dull, gray appearance, are porous and have
a large number of sharp projections scat-
tered over their surface. These granules are
substantially free from oxid and 1if placed in
a coherer in this condition will gradually ac-

<quire an oxid coating and the critical voltage

will consequently rise._ After a certain time,
however, their -condition becomes stable and
the critical voltage will then reman con-
stant. If it is desired to produce a coherer
having a higher critical voltage than may
be conveniently obtained 1n this way the
granules may be given a thicker coating of

‘oxid by heating them to a high temperature

in the presence of oxygen. For the success-
ful operation the mass should be thoroughly
decohered after each operation. By 1m-

provements in the shape of the tube and the

decohering apparatus I have been able to
produce a coherer in which a thorough de-
coherence is absolutely certain.

My
reference to the following description taken
in connection with the accompanying draw-
ing, in which— .

Figure 1 is a view in perspective of the
complete coherer; Fig. 2 1s a vertical cross
section thereof; Fig. 3 is a vertical cross-
section taken through a plane at right angles
to that,of Fig. 2; Fig. 4 1s a diagram show-
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invention will best be understood by
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ing one of the numerous methods of connect-

ing my coherer to a lightning arrester dis-
charge alarm; and Fig. 5 shows volt-ampere
characteristics of ordinary nickel filings and
nickel granules such as used in my coherer.
In the form here shown my coherer com-

prises a forked tube 1 having two vertical
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prongs 2, 2, in each of which an electrode 3

is placed. The granules of magnetic mate-
rial fill each of the branches of the tube
above the electrodes and extend well up into
the central tube so that there 1s a continuous
granules between the two electrodes.
Flexible washers 4 attached to the electrodes
as shown prevent the granules from drop-
ping out of the tube. o _

As decohering means I employ a solenoid
5 surrounding the upper part of the coherer.

When current flows in this solenoid the-

granules are raised clear of the electrodes
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relative positions of the

to obtain
_W’hen'ﬂ]ere Is a high voltage impressed

o

The ap-
red that when
the electrodes is

and drawn up into the main tube.
paratus is preferably so arranged
the path of current betweepn
interrupted, current in the
interrupted and the granules drop back to

‘the normal position. The shape of the co-

herer tube Insures that the mass of granules
In rising and falling
shaken
them to rise and fall as 5 single mass and
thus fail to be thoroughly decohered. T am
aware that electro-magnetic means have
heretofore been used to raise magnetic co-
herer material and thus decohere but in alj
such devices the arrangement has been such
that the cchering material may rise and fall
as a single mass withont any change in the
separate particles,
As a result decoherence jg more or less im-
perfect and the critieal voltage at which
sueit a coherer breaks down 15 not constant.

Various wavs may be devised for conven-
ientlv mounting the different parts of my
device. As here indicated the solenoid ig
supported by brackets 6 and 7 attached to
a_suitable support 8. The coherer tube 1s
held in operative relation to the solenoid by
eans of the threaded rod 9 which passes
through the meta] cap 10 on the upper end
of the tube and is fastened to the strap 11
o the bracket 6 by means of thumb serews
2. By means of these thumb screws the
colicrer tube mav be raised and lowered to
vary the length of the current path through
he granular materint between the electrodes.
1ne electrodes gre rigicdly secured to the
hlock 13 of insulating material which i fas-
tened to the support 8. Suitable terminals
1+ o the coherer may he provided upon the
block 13, Tnasmuch as the critical voltage
cf the colerer is dependent upon the is-
tance Lefween electrodes the adjustability
of the tobe allows of its tse with various
critical voltages as desired.

In Fig. 4+ T have illustrated one of the
itimerous applications of my mproved. eo-
herer,
nected throngh the condensers 16 to two
points in the ground connection 17 of the
aluminnm arrester 18, Thig arrester js sep-
arated from the distribntion system by g
horn gap 19 which mav be short circuited
through the resistance 26 in order to charge
the aluminum cell wheneveor necessarv., The
operating voltage for the eoherer 1S sup-
plied by the direct current mains 21, a po-
tenticmeter arrangement 99 neing provided
any operative voltage desired.

ipon the ground leg of the arrester, due
either to an arcing over of the spark gap or

the charging of the arrester the coherer is.
- cohered allowing current to flow
the relay 23. This closes the circuit of the
‘bell- thus causing it to ring at the same

solenoid is also-

shall be thoroughly
so that there is no possibility for

Ctallic gramides i said tuhe
In this case the coherer 15 i« con-

tical tube comprising 4

to actuate

1,167,183

time close the circuit containing the solenoid

2+ and the magnet 25 of 4 suitable counter.,
‘This lifts the particles awav from the co-

and thus opens the civeuit
ct relay 23. This opens the Lell magnet cir-
cutt and the solenoid circuit in tiurn and al-
lows the particles to drop again to their
original position. ' |

In Fig. 5 curve A represents the volt-
ampere characteristic of a coherer using or-
dinary nickel filings,
senting voltage and the abscissae current.
Curve B is the volt ampere characteristic of
a cohere using nickel granules reduced from
the oxid by hydrogen. The conditions under
which these enrves were obtained as regards
the size of particles, size-of tube and djs.
tance between electrodes were the same in
both cases. |

What I claim as new and cesire to secure
by Letters Patent of the United States, is:—

L. The combination in a coherer of a ver-
tical tube COMPrISINGg a main portion and
two branches at its lower end, an electrode
in each branch and a mass of metallic gran-
ules filling said branches above said elec-
trodes and a part of the main portion of
the tube. . |

2. The combination in a coherer of a tube
COmpFISINGg  a main  portion and two
branches, an electrode in each of said
branches, a mass of finely divided magnetie
material in said tube between said electrodes
and means for withdrawing sai( magnetic
niaterial from contact with sai electrodes.

3. The combination in a coherer of 1 tube
COMPrISINg  a  main  portion  and two
branches, an electrede in each of sauid
branches, a muss of finelv divided magnetic
material i said tube between said elec-
trodes and a solenoid surrcunding said tabe.

+. The combination in a coherey of a tube
of Insulating wmate il COMpPrising a main
portion and two branches. g stationary elec-
trode 1 each of said branches. a4 mass of me-
between <aid
electrodes, means for moving the tube with
respect to the electrodes to vary the dis-
tanice between ~aid electrodes through said
metallic muse, and a solenoid for withdraw-

herer electrodes

g said metallic granules from contact with

sald electrodes.

5. The combination in a coherep of a ver-
maln portion and
two branches at its lower end, an electrode
extending into each of suid branches, a mass
of metallic granules in said tithe between said
electrodes, means for Lifting said metalije
mass from contact with said electrodes

6. The combination in & coherer of a ver-
tical tube COMPTISING ® main portion and
two branches at its lower end, a stationary
electrode in each of sgid branches, 2 1iass of
metallic granules in said tube between said
electrodes, and meens for raising saic tube

the ordinates” repre-
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to vary the distance between said electrodes

through said metallic mass.

7. A coherer comprising a container of
insulating material, olectrodes therein, and 2
mass of granular material between sald elec-
trodes having a sharp critical voltage.

. A coherer comprising a container of in-
sulating material, electrodes within said con-
tainer and a mass of ‘metallic granules be-
tween said electrodes having high resist-

ance for all voltages impressed thereon be-

low a certain predetermined eritical voltage.

9y A coherer comprising a container of
o material, electrodes therein and a
mass of metallic granules between sald elec-
trodes, the material of which said granules
are composed being such that the volt am-

“pere characteristic of the device has a sharp

bend thereln. |

10. A coherer containing metallic granules
of magnetic -material made by reducing the
oxid of the metal at a temperature at which

it is partially sintered.

" 11. A coherer containing nickel granules

made by reducing nickel oxid by means ot
hydrogen at a temperature at which it 1s
parially sintered. _
19, (oherer material consisting of porous
nickel granules. . o
- 13. Coherer material consisting of porous
aranules of magnetic material.

14 Coherer material consisting of porous
oranules of partially sintered magnetic ma-

‘terial.

15. Coherer material consisting of porous
nickel granules partially sintered.

16. Coherer material consisting of porous,
partially sintered, oxid coated nickel gran-
ules.

" 17. Coherer material consisting of porous
oxid coated granules
magnetic material.

18. Coherer material consisting of porous,
partially sintered oxid coated nickel gran-
ules having a plurality of sharp projections
scattered over the surface. |

19. Coherer material consisting of porous
oxid coated granules of partially sintered
having a plurality of
sharp projections cattered over the surface.

20. (‘oherer material consisting of porous

oxid coated granules of magnetic material.

5d

91. Coherer material consisting of porous
oxid coated nickel agranules. |

"99. Coherer material consisting of porous
oxid coated granules of magnetic material
having a plurality of projections scattered
over the surface.

Coples of this patent may be obtained for

of partially sintered

s each, by addressing the
Washington, D. C.”

five cent
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'98. Uoherer material consisting of porous °

oxid coated nickel granules having a pld-

“rality of sharp projections scattered over the.

surface. |

94. Coherer material consisting of porous,
partially sintered oranules of magnetic ma-
terial having a plurality of sharp projections
scattered over the surface. |

05 (‘oherer material consisting of porous,
partially sintered nickel granules having a
plurality of sharp projections scattered over
the surtace. _

06. Cloherer material consisting of oxid
coated nickel granules partially sintered.

97. Coherer material consisting of oxid
coated partially sintered granules of mag-
netic material. -

8. Coherer material consisting of porous
granules of magnetic material having a plu-
rality of sharp projections scattered over the
surface. | |

99. Cloherer material consisting of porous

nickel granules having a plurality of sharp

projections scattered over the surtace.
a0, Coherer material consisting of oxid
coated partially sintered nickel oranules hav-

ing a plurality of sharp projections scattered
over the surface. |
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31. Coherer material consigting of oxid

coated partially sintered granules of mag-
netic material having a plurality of sharp
projections scattered over the surface.

39. Coherer material consisting of par-
tially sintered granules ot magnetic material
having a plurality of sharp projections scat-
tered over the surface. -

33 Coherer material consisting of par-
tially sintered nickel granules having plu-
rality of sharp projections scattered over the
surface. | |

a1 Coherer material consisting of oxid .

coated nickel granules having a plurality ot
sharp projections scattered over the suriace.
3D. (%oherer aterial consisting of nickel
granules having a plurality of sharp projec-
Cions seattered over the surface. |
6. Coherer material. consisting of par-

terial.
3.
tially sintered nickel granules.
In witness whereof, 1 have hereunto set

my hand this oth day of June, 1914
' CROSBY FIELD FRANK.

Witnesses: | |
BexsamiN B. Huiy,
M ARGARET E. WOOLLEY.

¢ Commissioner of Patents.

Coherer material consisting of par-
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