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To all whom it may concern.:

Be it known that I, Perer Coorer HEWITT,
a citizen of the United States and resident
of Ringwood Manor, county of Passaic,
State of New Jersey, have invented certain
new and useful Improvements in Vapor

. Electric Apparatus, of which the following
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'is a specification.

The present application is a division of
my application Serial Number 600,443, filed
January 3rd, 1911. )

The invention relates to improvements in
vapor electric apparatus having regard more
particularly to means for controlling the
gaseous conductor in such apparatus; to per-
mitting the passage of heavy currents
through the apparatus; to means for dis-
sipating the internal heat generated in op-

eration; and to means for maintaining the
chamber tight and in operative condition.
As a means for carrying out the invention,
attention has been directed to the character
of the walls of the containing vessel; the
proper assembling of the parts; the special
construction of the electrodes; means for
maintaining the negative electrode in a con-
dition of low resistance and for dissipating
the heat generated at said electrode; and, in

eneral, suitable circuits' for the system.

oreover the conveying of the leading-in
conduetor through the walls of the contain-
ing: vessel and the connecting of said con-
ductors to the electrodes electrically; main-
taining the positive electrode within proper
temperature limits; preventing short cir-

cuiting; properly controlling the cycle of’

evaporation; securing and maintaining con-
trol of the condensation and return of the
fluid of  the electrode; maintaining the
vacuum, and other matters are the subject
of attention in the apparatus herein de-

.seribed.

- The application‘refers more specifically to

a rectifier for one wave or one impulse of-

the heavy current circuit, similar rectifiers
being used for other supply impulses. Ac-
cordingly, the device here shown as a recti-
fier may be regarded as an electric valve con-
trolling one wave of a supply system. This
is not intended to exclude the duplication
or multiplication of the anodes in a given
vessel, whereby more than one wave may be
made subject to.control.

_The invention with which the present di-
visional application is concerned is illus-
trated in a single figure of drawing showing
a form of rectifier with special ecooling ar-
rangements. The left hand part of the
drawing is shown as a section through the
rectifier and the right hand portion as an
elevation.

In the drawing 1 is a dome shaped gas
tight inverted metal bowl resting upon a
porcelain section, 2, and made tight thereto
by means of a mercury seal, 3. The con-
tainer is closed by the base cap, 4, through
which passes an auxiliary anode, 5, which
is supported upon an insulating tube, 6,
which terminates in a cup shaped portion,
7, providing for a mercury scal with a hol-
low boss, 8, forming part of the base cap
or plate, 4. The lead, 9, of the auxiliary
anode, 5, is connected at the bottom with a
cup shaped portion, 10, which serves to pro-
vide a mercury seal with the insulating cup,
7. The external circuit is then connected
to the part 10 in any desired manner. The
parts last described are held in close con-
tact, say by one or more bolts, 11, passing
through the bottom plate, 12, through an
internally screw-threaded bushing, 13. The
plate, 12, is connected by bolts, 14, 14, with
a ring, 15, which, through the medium of a
flange, 16, is inter-connected with the tank,
40, thus dividing the space inside the tank
and outside the container into two parts
with a horizontal plane of division between
them. An insulating tube, 60, surrounds,
for the most part, the mercury cathode, as
clearly shown in the drawing.

A ring, 17, made in sections held together
by a strap, 18, is pressed down upon a flange
at the bottom of the dome shaped bowl, 1,
by means of bolts, 19, 19. When the bolts,
14, 14, and 19, 19, are tightened the parts
1, 2 and 4 are held firmly together with
joints made as close and tight as possible.
Into each of the-two separate spaces in the
tank, one above and one below the flange,
16, is introduced a cooling medium such as
oil, or water, or glycerin, or a forced draft
of air. In some instances natural air cur-
rents may be relied upon. The cooling
means in the upper space, 41, serves to cool
the metal portion, 1, of the container, which
metal portion acts as an anode. The cool-
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ing'ﬂuid may be fed in at the entering pipe,

- 20, and may pass out or be removed through

heat from the

the exit, 21, after absorbinf he om
e container.

anode or metal portion o

If desired, the structure may be given suffi-

cient heat radiating capacity and the fluid
merely circulated within the same, trans-
ferring heat from the rectifier to the tank.
In like manner, the cooling fluid may enter
the lower space at 22 and leave by the exit,
28, or the renewal of fluid may be omitted
and the tank dissipate the heat externally.

It will usually be found desirable to main-
tain the fluid in the upper space at a higher

5 temperature than the fluid in the lower

space, so that whatever condensation occurs

~ will take place largely in the lower section

29

and be kept from the metal on the anode.
This result is accomplished through the
operation of the well known law by which
condensable vapor in a given space con-
denses entirely on the coolest exposed sur-
face, even though a large quantity of heat be
extracted from the vapor by other surfaces.
Obviously, the vapor which'is condensing in
contact with the coolest exposed surface will

. be saturated at that temperature, and, conse-
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quently, the vapor will not be saturated at
the higher temperature of the other surfaces
within the container and can not there con-
dense. There are many modifications of the
means which I have shown for accomplish-
ing this purpose which will readily occur to
persons skilled in the art and which come
within_ the present invention. To further
serve the purposes of cooling, pipes or tubes
24 located within the body of the mercury

of the cathode 25, which pipes may be trav-

ersed by cooling fluid as may be desired.

I claim as my invention :

1. The combination in a mercury vapor
rectifier, of an anode near the ‘top thereof, a

mercury cathode near the bottom thereof,

- means operated at a selected tempersture

for cooling the upper portion of the con-
tainer1 and independent means operated at a
slightly
bottori portion of the container, whereby
condensation of vapor within the container
occurs at the lower part thereof.

2. A container for a mercury vapor recti- |

fier, comprising an upper condensing por-
tion, a lower cathode portion, an intermedi-
ate insulating portion provided with a re-
entrant coil, and a mercury cathode at the
lower portion of the container, whereby con-
densed mercury is prevented from flowing
along the wall of said insulating portion.

3. A mercury vapor rectifier comprising a
container, the upper portion of said con-
tainer being of metal operating as a main.
anode, the lower portion of said container
being also of metal, 2 mercury cathode rest-
ing thereon and an intermediate material in

combination with a single centrally located

‘conducting portions, and an insulating

lower temperature for cooling the

1,110,561

auxiliary anode mounted on an Ainsulating
tube passing through said metal base por-
tion, whereby electrical connection to said
auxiliary anode can be made from an ex-
ternal circuit. " : Lo

4. A cooling means for 4 vapor rectifier,
comprising a tank, an upper chamber there-
in and means for cooling said upper cham-
ber, a lower chamber and separate means for
cooling said lower chamber, in combination
with a diaphragm between the chambers
serving to prevent the interfering of the up-
per and the lower cooling means. =

5. A case for 'a mercury vapor rectifier,
having three parts consisting of two con-.
ducting portions and an insulating band
therebetween, in combination with an in-
sulating auxiliary electrode lead passing
throu ﬁ one of said conducting portions.

6. A container for a.vapor electric recti-
fier, having three parts, consisting of two
conducting portions, and an insulating band
therebetween, in combination with leads con-
necting with said conducting portions,
whereby said portions operate as electrodes.

7. A container for a vapor electric recti-
fier, having three parts, consisting of two
band
therebetween, in combination with leads con-
necting with said conducting - portions,
Wheregy said portions operate as electrodes
and liquid means for cooling said conduct-
ing portions.

8. A mercury vapor rectifier ‘having a
container, the major portion of which is of
metal, a positive electrode therein and a
negative electrode and a centrally located
intermediate strip between the said elec-
trodes, a hermetical seal uniting the several
parts of the container, and independent
means for cooling the respective electrodes.

9. A mercury vapor rectifier having a
container, the major portion of which is of
metal, a positive electrode and a negative
electrode therein and a centrally located in- 110
termediate strip between said electrodes, the
said parts constituting the container and be-.
ing hermetically sealed with relation to each
other, and means for maintaining said elec--
trodes at different temperatures. 115

10. In a vapor Tectifier, a suitable con-
tainer including a hollow shell of metal or
other good conducting material, a belt or
rin o% insulating material supporting the
said shell and a base piece insulated from 120
the said shell by the said belt or ring and a
separate insulating sleeve or ring extending
into a hollow portion of the first named belt
or ring.

11. In a vapor rectifier, a suitable con- 125
tainer including a hollow shell of metal or
other good conducting material, a belt or
ring o% insulating material supporting the.
said shell and a base piece insulated from
the said shell by the said belt or ring and a 130
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separate insulating sleeve or ring extending
into a hollow portion of the first named belt
or ring, all in combination with a cathode of
mercury or other suitable material forming
contact with the base piece.

12. In the container of a mercury vapor
apparatus adapted to the rectification of
large currents, an insulating section com-
prising a single porcelain piece cylindrical
in form, including an upper ground surface
adapted for use In a mercury seal, a lower
ground surface also adapted for use in a
mercury seal, a ring flange surrounding and
rising above said upper ground surface, thus

forming an annular trough for sealing mer-
cury, a downward projecting flange integral
with said porcelain piece and located inter-
mediate of said ground surfaces together
with one or more hollow posts formed inte-
gral with and of the material of said section
and communicating with the outside thereof.
Signed at New York in the county of New
York and State of New York this 27th day
of March A. D. 1912.
PETER COOPER HEWITT.
Witnesses: ‘
Irvine M. OBRIEGHT, '
Txuos. H. Brown.
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