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To dll whom it may concern.:

Be it known that T. Ravenr B. TRaranr,
a cilizen of the United States, and a resi-
dent of Willinshurg. in_the county of Al-
lecheny and State of Pennsylvania, have
invented a new and useful Improvement in
Mercury-Converters, of which the following
is a specification.

My invention relates to mereary-vapor
rectifying deviees fer clectric currents, and
it has for its abject to provide simple, ef-
feetive and reliable means for assisting the
starting of the rectifying process when the
cirenits of the deviee are established. )

It has heretofore heen a common practice
to starl the rectifying process in mereury-
vapor reefifiers or converters by so rocking
the mereury receptacle that a starting ter-
minal might be connected {o the negative
working terminal, a velatively high voltage
starting enrrent being impressed upon the
auxilinry terminal to break down the nega-
tive electrode resistance which apposes the
initial flow of current in the cirenit. In
order to produce an adequate starting cur-
rent, a condenser of considerable size has
been connected in series with the starting
circuit, but T have succeeded in materially
reducing the cize and expense of the external
condenser in such eireuit.

According 1o my present invention. T
provide, in adition (o a main negative ter-
minal which is disposed in a protuberanece
containing mereury. an anxiliary terminal
disposed in a seeond protuberance which
also contains merenry, the two terminals he-
ing located adjacent to each other near the
Jlower and smaller end of the pear-shaped
bulb which constitutes the wmercury-vapor
receptacle. Slightly  above the mereury
level, and on the outside of the hulh, T pro-
vide a band of conducting material which
is not connected {o any of the cirenits of
the device. The said band acts in conjune-
tion with a small condenser, which is con-
nected in series with the starting circuit.
when the bulb is rocked for the purpose of
spilling mereury from one protuberance to
the other. ‘ )

The single figure of the accompanying
drawing comprises a sectional view of a
mercury-vapor rectifier constructed in ac-
cordance with my invention and a diagram
of the «ireuil connections for the sane.

Referuing to the drawing, the device here
illustrated comprises a pear-shaped bulh or
receptacle 1 which is constructed of glass
or other suitable insulating material having
two similar protuberances 2 and 3 contain.
ing mercury or other conducting lignid hav-
ing similar characteristics and a pair of
positive terminals 4 and 5 that aro dis-
posed in tubes 6 and 7 which project down-
wardly into the receptacle 1 and the lower
ends of which project outwardly at sub-
stantially right angles to their body por-
tions.  The terminals 4 and 3 comprise
metal tubes S to which external cirenit con-
ductors are conneeted and which are pro-
vided ‘with platinum leads 9 secured to the
interiors of the metal tubes at one end and
sealed into partitions 10 in
6 at itermediate points hy means of rela-
tively small slecves or coalings 11 of ruby
glass, the inner extremities of the terminals
having cup-shaped members 19, The pro-
tuberances 2 and 8 are provided with pro-
jeetions 13 and 14 into which terminals 15
and 16 are sealed and the receptacle 1 is pro-
vided with a band 17 of conducting ma-
terial at the junction of the protuberances
with the receptacle. :
_ Alternating current energy is supplied to
the primary winding 20 of o transformer
21 from any suitable source, through circuit
conductors 18 and 19 and the seconda ry wind-
ing 22 of this transformer supplics energy
o the rectifier; the {ransformer torminals
heing comnected to the rectifier terminals 4
and 5. One of the transformer terminals
is also connected to the rectifier terminal 16
through a condenser 23 and an intermediate
point in the transformer winding is con-
nected to a return circuit conductor 24
which forms one side of a direet current
cirenit 24—25.  The said direct current cir-
cuit receives its energy from the rectifier and
may include series arc lights 26, or other
suitable translating devices, the conductor
25 being connected to the rectifier ter-
minal 15

The band 17 is not connected to any por-
tion of the circuit or to any of the rectifier
terminals, but it is so located relative to the
mercury in the protuberances that when the
bulb is rocked for the purpose of starting
the rectifying process, a condenser is formed
which acts in conjunction with the con-
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denser 23 as hereinafter indicated and pro-
duces a sufficient static action to permit the
starting current to break down the negative
clectrode resistance of the terminal 15.

The band 17 is not connected to any por-
tion of the circuit or tc any ane of the rec-
tifier terminals, but it is so located relative
to the mercury in the protuberances that
when the bully is racked for the purpose of
starting the rectifyving process, the band on
the one side and the mercury on the other
side of the glass, together constitute a con-
denser, the plates of which instead of being
opposite each other, are only slightly over-
lapped. By reason of this arrangement the
electric field existing between the two con-
ductors is concentrated where it is most use-
ful in breaking down the negative electrode
resistance of the mercury. Since the action
of the band breaks down the negative elec-
trode resistance of the mercury, it is only
necessary to provide an external condenser
93 of relatively small capacity in order to
initiate the rectifying process.

The action of the band 17 may be ex-

lained more in detail as follows: Since the
Eand is not connected to any circuit, its
charge is entirely induced by that of the
mercury and is, of course, of opposite sign.
Assuming that the bulb has been tilted so
that the mercury overlaps the edge of the
band, the condition is analogous to two ad-
jacent conducting plates of a condenser
which are offset so that they overlap only
slightly. TUnder these conditions the elec-
tric field existing between the two plates is
concentrated between the overlapping edges,

roducing what is known as a static fringe.

n the case of the mercury and the band this
concentration of stress occurs at the sur-
face of the mercury and therefore serves to
break down the negative electrode resistance
which has usually been overcome electrically
by applying a high voltage to the terminals
of the mercury vapor device or mechanically
by distributing the mercury. By extending
the band downwardly to overlap the mercury
level when the bulb is in its operative posi:
tion, the rectifying process may be started
without tilting the bulb, the device being
thereby rendered self-starting. One of the
advantages of the arrangement illustrated
arises from the fact that the full charging
or starting current is only taken from the
alternating current circuit when -the bulb
is tilted.

In the prior art, a rectifying action has
sometimes been established between the ex-
tremities of the positive electrodes and
points farther out on the stems of the ter-
minals; under such circumstances, the life
of the rectifier is materially reduced if not
immediately cut off, and in order to avoid
the possibility of such action, I have pro-
vided the sleeve or jacket 11 of ruby glass,

. 1,015,958

as hereinbefore described. This coating or
jacket is applied by winding the plastic
glass around the terminal in the form of a
helix which obviates air holes and other
imperfections. The ruby glass is found to
be tougher than ordinary glass and is less
apt to crack or break down 1n service so that
the usefulnessof the rectifier is enlarged and
prolonged.

Modifications in the size and shape of the
device may be made without departing from
the spirit of my invention, and I desire that
such modifications shall be included within
its scope.

T claim as my invention:

1. A current-rectifying device comprising
a mercury-containing receptacle of insulat-
ing material, and a band of conducting ma-
terial on the exterior thereof, said band be-
ing independent of the circuits of the device.

2. A current-rectifying device comprising
an insulating receptacle having mercury-
containing protuberances at its lower end,
and a continuous band of conducting mate-
rial encircling the receptacle slightly above
the level of the mercury, said band being in-
dependent of the circuits of the device.

3. A current-rectifying device comprising
a pear-shaped receptacle or bulb having mer-
cury-containing protuberances at its lower
and smaller end, a starting circuit connected
to one of.the protuberances,a direct current-
receiving circuit connected to the other pro-
tuberance, and a band of conducting ma-
terial encircling the receptacle slightly
above the mercury level, said band being in-
dependent of the circuits of the device.

4. A current-rectifying device comprising
a pear-shaped glass receptacle or bulb hav-
ing mercury-containing protuberances at its
lower and smaller end, a starting circuit
led into one of the protuberances, a uni-di-
rectional current-receiving circuit led into
the other protuberance, alternating current

70

75

80

86

90

85

100

106

supply circuits led into the receptacle near 110

its Iarger end, and a metal band encircling
the receptacle near its smaller end, slightly
above the normal level of the mercury, and
independent of the circuits of the device.

5. A current-rectifying device comprising
a mercury-containing receptacle of glass
having inwardly extending tubes that form
indentations in the walls of the receptacle
and are open at their inner extremities, said
tubes having enlargements and cross parti-
tions intermediate their ends, metal tubes
cemented into the glass tubes outside of the
partitions and extending out of the recep-
tacle, and terminal leads of conducting ma-
terial secured to the inside of the metal
{ubes provided with coatings or jackets of
ruby glass and sealed into the partitions in
the glass tubes.

6. A current-rectifying device comprising
a substantially pear-shaped mercury-con-
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taining receptacle of glass having inwardly
extending tubes that form indentations in
the walls of the receptacle and are open at
their inner extremities, said tubes having
enlargements and cross partitions interme-
diate their ends, and platinum terminal con-
ductors having coatings of ruby glass sealed
into the partitions, mercury-containing pro-
tuberances at the lower and smaller end of
the receptacle, a starting circuit led into one
of the protuberances, a uni-directional cur-
rent-receiving circuit led into the other pro-

8

tuberance, alternating current supply eir-
cuits connected to terminals within the
tubes, and a metal band encircling the re-
ceptacle near its smaller end and slightly
above the normal level of the mercury.

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

cember, 1907. :
RALPH B. INGRAM.
Witnesses
Wnm. BRADSHAW,
Birney Hinegs,



