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To all whom it may concern:

Be it known that I, Davip C. Davis, a

citizen of the United States, and a resident
of Swissvale, in the county of Allegheny
and State of Pennsylvania, have invented
a new and useful Improvement in Are-Sup-
pressing Devices, of which the following 1s
a specification.

My invention relates to current-rectifying
apparatus of the magnetic blow-out type
and it has for its object to provide a device
of the character specified that will be quiet
in operation and in which means are pro-
vided for effectually dissipating the heat of
the are.

In the accompanying drawing, Figure 1 is
a view, partiaily in section and partially in
elevation, of an arc-suppressing device em-
bodying my invention; and Fig. 2 is a side
view, partially in section and partially in
elevation, of the arc-suppressing device
shown in Fig. 1.

In a copending application of Ray P.
Jackson, Serial Ne. 819,822, filed February
19, 1914, and assigned to Westinghouse Elec-
tric & Manufacturing Company, is disclosed
and claimed a method of current rectifica-

" tion wherein a horn gap is placed in a uni-
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directional magnetic field and alternating
current is passed between the horns thereof.
Waves of one polarity will be retained at
the position of minimum arc length while
waves of the opposite polarity will be blown
out on the horns and will be greatly de-
creased in quantity or wholly extinguished.
While the device disclosed by Ir. Jackson
gives extremely good results in the quality
and amount of rectified current, it has two
serious drawbacks, namely the highly ob-
jectionable noise caused by the rapid extin-
guishment of heavy-current arcs and the
great amount of heat generated. It is the
object of this invention to greatly minimize
both these defects.

Referring to Fig. 1, 8 is a container, of
any suitable gas tight material, preferably
copper, approximately cylindrical in form,
and having its walls circumferentially cor-
rugated, as shown at 4. A dome shaped
cover member 5 is clamped to the container
8 by any suitable gas-tight joint shown at 6.
Within the container 8 is a pool of cooling
fluid 7, preferably insulating in quality,
such, for example, as a non-volatile oil. A
vessel 8 having divergent walls 9 and 10

projects into the body of fluid 7 to a con-
siderable depth. The vessel 8 is constructed
of any suitable refractory, fluid-resisting in-
sulating material, such, for example, as
quartz or micarta.

An electromagnet comprising a winding
11 and pole pieces 12 and 13 embraces the
vessel 8 on the two parallel sides thereof.
The pole pieces 12 and 13 are shielded from
ares by refractory insulating plates 27. A
plurality of conducting members 14 are sup-
ported on the divergent walls 9 and 10 of
the vessel 8 and attached thereto are con-
ducting stems 15, 15 projecting through the
wall of the vessel 8 and into the fluid 7.
The conducting members 14 are, preferably,
constructed of a massive body 16 of goed
heat conductivity, such as copper, faced with
g layer of highly refractory material, such,
for example, as tungsten. The stems 15 are
also preferably massive in construction and
formed of good heat-conducting material,
such as copper, and carry at their terminals
heat-radiating fins or fingers 17. Resist-
ance elements 18 of any suitable character
are connected between adjacent stems 15 and
submerged in the fluid 7. Projecting
through the cover 5 is a tube 19 connected to
any suitable exhausting pump (not shown)
and controlled by a valve 20. Current is
supplied to the two lower conducting mem-
bers 14 by means of conductors 21 and 22
projecting through the wall of the container
3 and Insulated therefrom by any suitable
means, such as bushings 23 and 24.  Current
is supplied to the winding 11 by means of
the conductor 21 and a separate conductor 25
projecting through the wall of the container
3 and insulated therefrom as-shown at 26.

Having thus described the structure of my
device, the operation is as follows: Upon the
flow of alternating current through the
wires 21 and 22 and between the lower con-
ducting members 14 and upon the energiza-
tion of the winding 11 by direct current, al-
ternating waves of one polarity will be main-
tained of minimum length and allowed to
flow between the lower members 14. Waves
of the other polarity, however, will be ex-
pelled by the well known magnetic blow-
out action and will rise to higher and higher
members 14 and will be drawn out in length
and forced to traverse more and more of the
resistance elements 18. The arc will finally
be blown into the space above the pole pieces
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12 and 13 and will there break. The space
above the fluid 7, however, having been evac-
uated through the tube 19, the breakage of
the‘arc will cause very little noise, since the
sound-transmitting - medium has been re-
moved. It is not essential that the degree
of evacuation be any where near that of the
ordinary vapor arc rectifier, but a few mo-
ments of operation of an ordinary piston
pump will be found amply sufficient. The
above described action will take place with
great rapidity, and a considerable amount of
heat will be generated at the electrodes 15
and in the resistance elements 18. The
greater share of this heat will be conducted
away through the copper stems 15 and ra-
diated by the fins 17 1ito the bath 7 from
whence it is radiated to the surrounding at-
mosphere through the corrugated wall 18.

Obviously, my invention may be modified
in many of its particulars without depart-
ing from the spirit thereof and, accordingly,
I do not desire to be restricted to the spe-
cific form disclosed but desire only such
limitations to be imposed as are set forth in
the appended claims. My invention is not
necessarily restricted in its use to magnetic
blow-out rectifiers, but may be employed
wherever it is necessary to extinguish either
direct or alternating current arcs with great
frequency, where quietness of operation and
good heat dissipating means are desired.

I claim as my invention:

1. An arc-disrupting horn comprising a
supporting member of insulating material,
a plurality of conducting members carried
by said supporting member, a conducting
stem attached to each of said conducting
members, resistance elements connected be-
tween adjacent stems, and heat-dissipating
means attached to each of the stems.

2. An arc-disrupting horn comprising a
wall of insulating material, a plurality of
conducting members supported on one face
of said wall, a conducting stem attached to
each conducting member and projecting
through the wall, resistance elements con-
nected between adjacent stems, and heat-
dissipating means attached to each of the
stems.

3. An arc-disrupting horn comprising a
wall of insulating material, a plurality of
conducting members supported adjacent one
face of said wall, a conducting stem attached
to each conducting member and projecting
through the wall, a body of cooling fluid on
the other side of the wall, resistance ele-
ments connected between adjacent stems, and
heat-radiating devices attached to each of
the stems and submerged in the cooling
fluid.

4. An arc-disrupting horn comprising a
wall of insulating material, a plurality of
conducting members supported on one face
of said wall, a conducting stem attached to
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each conducting member and projectin
through the wall, a body of cooling ﬂuig
on the other side of the wall, resistance ele-
ments connected between adjacent conduet-
ing stems and submerged in said cooling
fluid, and heat-radiating devices attached to
each of the condncting stems and also sub-
merged in the cooling fluid.

5. An arc-disrupting horn comprising a
wall of insulating material, a plurality of
conducting members supported adjacent one
face of said wall, each of said conducting
members comprising a highly refractory
face member and a backing member therefor
of high heat conductivity, a conducting stem
attached to each conducting member and
projecting through the wall, resistance ele-
ments connected between adjacent stems,

- and heat-dissipating means attached to each

of the stems.

6. An arc-disrupting horn gap compris-
ing a vessel having two diverging walls, a
plurality of conducting members supported
adjacent the inner face of each of said
walls, a conducting stem attached to ecach
of said conducting members and profecting
through the adjacent wall, resistance ele-
ments connected between adjacent stems,
and heat-dissipating means attached to each

. of the stems.

7. An arc-disrupting horn gap compris-
ing a vessel having two diverging walls, a
plurality of conducting members supported
adjacent the inner face of each of said walls,
a conducting stem attached to each of said
conducting members and projecting through
the adjacent wall, resistance elemerits con-
nected between adjacent stems, a bath of
cooling fluid surrounding said vessel, and

heat-dissipating means attached to each of ;4

said stems and submerged in said bath.

8. An arc-disrupting horn gap comprising
a vessel having two diverging walls, a plu-
rality of conducting members supported ad-
jacent the inner face of each of said walls,
a conducting stem attached to each of said
conducting members and projecting thre .gh
the adjacent wall, a bath of cooling fluid
surrounding said vessel, resistance elements
connected between adjacent stems and sub-
merged in said bath, and heat-dissipating
means attached to each of said stems and
also submerged in said bath.

9. The combination with an evacuated con-
tainer, of a pair of divergent discharge elec-
trodes therein, one of said electrodes com-
prising a plurality of conducting sections,
and resistance elements connected between
said conducting sections.

10. The combination with an evacuated
container, of a pair of divergent discharge
electrodes therein, one of said electrodes
comprising a plurality of conducting sec-
tions, resistance elements connected between
said conducting sections, and means for fore-
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ing an arc formed between said electrodes
out to the most widely separated portions
thereof. :

11. The combination with an evacuated
container, of a pair of divergent discharge
electrodes therein, one of said electrodes
comprising a plurality of conducting sec-
tions, resistance elements connected between
said conducting sections, and magnetic means
for forcing an arc formed between said elec-
trodes out to the most widely separated por-
tions thereof.

12. The combination with an evacuated
container, of a pair of divergent discharge
electrodes therein, one of said electrodes
comprising a plurality of conducting sec-
tions, resistance elements connected between
said conducting sections, and a magnet hav-
ing its pole pieces embracing the electrodes
and the field therebetween.

13. The combination with an evacuated
container, of a pair of divergent discharge
electrodes therein, one of said electrodes
comprising a plurality of conducting sec-
tions, heat-dissipating means attached to
said conducting sections, and resistance ele-
ments connected between said conducting
sections.

14. The combination with an evacuated
container, of a pair of divergent discharge
electrodes therein, one of said electrodes
comprising a plurality of conducting sec-
tions, heat radiating means attached to said
conducting sections, a bath of cooling fluid
adjacent said electrode and submerging said
heat-radiating means, and resistance ele-
ments connected between said conducting
sections.

15. The combination with an evacuated
container, of a pair of divergent discharge
electrodes therein, one of ssid electrodes
comprising a plurality of conducting sec-
tions, heat radiating means attached to said
conducting sections, resistance elements con-
nected between said conducting sections, and
a bath of cooling fluid adjacent said elec-
trode and submerging said resistance ele-
ments and said heat-radiating means.

16. The combination with an evacuated
receptacle, of a bath of cooling fluid par-
tially filling the same, a vessel having two
divergent walls projecting into- said bath,

and electrodes adjacent said walls, one of .

said electrodes comprising a plurality of
conducting sections connected by resistance
elements.

17. The combination with an evacuated
receptacle, of a bath of cooling fluid par-
tially filling the same, a vessel having two
divergent walls and projecting into said
bath, and electrodes adjacent said walls, one
of said electrodes comprising a plurality of

8

condu:ting sections connected by resistance
elements which are submerged in said bath
of cooling fluid.

18. The combination with an evacuated
receptacle, of a bath of cooling fluid par-
tially filling the same, a vessel having two
divergent walls and projecting into said
bath, electrodes located adjacent to said walls
and comprising a plurality of conducting
sections connected by resistance elements,
and heat-radiating means attached to said
conducting sections and projecting through
said walls into said bath of cooling fluid.

19. The combination with an evacuated
receptacle, of a bath of cooling fluid par-
tially filling the same, a vessel having two
divergent walls and projecting into said bath,
electrodes located adjacent to said walls and
comprising a plurality of conducting sec-
tions connected by resistance elements, heat-
radiating means attached to said conducting
sections and projecting through said walls
into said bath of cooling fluid, and means
for forming a unidirectional magnetic field
in the space between the electrodes.

20, The combination with an evacuated
receptacle, of a bath of cooling fluid par-
tially filling the same, a vessel having two
divergent walls projecting into said- bath,
electrodes located adjacent to said walls and
comprising a plurality of conducting sec-
tions connected by resistance elements, heat-
radiating means attached to said conduct-
ing sections and projecting through said
walls into said bath of coolng fluid, and a
magnet embracing said vessel between its
pole pieces.

21. The combination with an evacuated
container, of a bath of cooling fluid in the
lower portion thereof, a vessel projecting
into said bath, a horn gap within the vessel,
and means for transmitting the heat gen-
erated by a discharge across said horn gap
through the wall of said vessel and into said
bath of cooling fluid.

992. The combination with an evacuated
container, of a bath of cooling fluid in the
lower portion thereof, a vessel projecting
into said bath, a horn gap within the vessel,
means for transmitting the heat generated
by a discharge across said horn gap through
the wall of said vessel and into said bath of
cooling fluid, and means for causing a uni-
directional magnetic field between said elec-
trodes.

In testimony whereof, I have hereunto
subscribed my name this 26th day of May,

1914,
DAVID C. DAVIS.
‘Witnesses:

Gro. W. HANsEN,
B. B. Huves.
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