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This invention relates to indicating apparatus 
and particularly to such apparatus used to de 
termine Whether or not tWo alternating current 
circuits are in synchrony with each other. 
One object of the invention is to provide a 

simple, compact and inexpensive apparatus 
which Will indicate whether or not circuits are in 
Synchrony. "? 

Another object of the invention is to provide 
a Synchrony indicator which will have no moving 
parts. 
Other objects of the invention and objects re 

lating particularly to the construction and as 
Sembly of the various parts will be apparent as 
the description of the invention proceeds. 
One embodiment of the invention has been 

illustrated in the accompanying drawings in 
which: 

Fig. 1 is a front view of the complete appa 
ratus; 

Fig. 2 is a sectional side elevation of the con 
struction shown in Fig. 1; and 

Fig. 3 is an enlarged front elevation partly in 
Section of the lamp used with the apparatus. 

Referring more specifically to the drawings 
the invention is shown as comprising a casing 
O which may be cylindrical in shape and may be 
provided with a flat base for supporting it. 
The casing may have a back 2 while the front 
thereof may be covered by a glass plate 3 which 
may be held in position by a rim 14 which fits 
tightly over the edge of the casing. 

Inside of the casing and mounted upon the 
base if thereof I provide a pair of electric light 
sockets 5 which may be held in position in any 
desired manner as by the screws 6. In each 
of the sockets 5 I provide an electric lamp 7 
which may be constructed in the following 
are: 
The lamp may have a suitable press 8 which 

is made if desired integral with the envelope 
thereof. A rair of electron emitting elements 
9 and 20 may be mounted within the envelope 

Supported at their lower ends, respectively, upon 
two support rods 2 and 22 which may be sealed 
in the press and at their upper ends upon 
a connecting rod 23 which may be welded to 
a center support rod 24 mounted substantially 
On the axis of the bulb and also sealed in the 
press 8. 
The electron emitting elements 9 and 20 may 

each comprise a coil 25 of resistance wire, as 
indicated, coated with an electron emitting ma 
terial 26. The coil 25 may be of any desired 
resistance wire such as tungsten, molybdenum, 

(C. 12-245) 

nichrome, or tantalum, and preferably one which 
is refractory and capable of selective radiation 
at practical temperatures. The electron emit 
ting coating may be any material which is known 
in the art for that purpose such as the oxides 5 
of the metals of the alkali earth group or mix 
tures of any of these materials and preferably 
they may contain such a material which has the 
quality of Selective radiation such as calcium 
Oxide. Calcium oxide may be chosen because it 10 
will also emit electrons at temperatures which 
are not too high to be practical. Leading-in 
wires 2 and 28 may be connected respectively 
to Support rods 2; and 22 to form the connec 
tions for the lamp. 
The lamp may be filled with an ionizable gas, 

preferably one or more of the monatomic gases 
Such as neon, argon, helium, krypton, or xenon, 
Or mixtures of such gases, and if desired a small 
amount of a metal vapor may be introduced into 
the bulb to increase the conductivity of the gas. 
A Small container 29 of pressed metal plates 

may be connected to one of the support rods by 
a Wire 30 and in it may be placed a small quan 
tity of magnesium which may be flashed after 
the envelope is sealed and the container is heated 
as by external bombardment. 
With the elements as described mounted on the 

press and the press sealed in the envelope, the 
envelope may be connected in the usual manner 
to an exhaust pump, and an oven placed over 
it to raise the temperature thereof to in the 
neighborhood of 350 to 400° C. Current may be 
run through the filament wire at this time rais 
ing the temperature thereof to about 600° C. or 
to a red heat. Gases are thrown off from the 
various parts of the lamp and are withdrawn 
by the vacuum pump and this process is kept up 
until Substantially all of the gases have been re 
moved and a high vacuum in the neighborhood 
of .5 micron is obtained. The absence of gas 
may be noted by a lack of fluorescence in the 
bulb while the walls thereof are subjected to high 
tension current from an induction coil. Current 
may then be increased in the filament to raise 
the temperature to about 800° C. or a bright red 
color. This drives out the binder from the elec 
tron emitting material and other occluded gases. 
When no more gases are in the bulb the oven may 
be raised and the filament then heated for a 
moment to about 1200° C. or slightly less, the 
pump being connected all this time to remove all 
the gases which are driven out. 
The pump may then be shut off and the fla 
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an inert gas such as neon at about 2 mm. pres 
sure may be admitted to the bulb and the fla 
ment current turned on again and gradually in 
creased. Spots of localized discharge Will then 
appear having a reddish color and will gradually 
spread until a diffused bluish glow completely 
fills the bulb. This process appears to activate 
the electron emitting coating and should be 
maintained until the discharge is uniform 
throughout the entire bulb which usually takes 
less than ten minutes. During this time the cur 
rent on the filament should not be raised too high 
so that the coating will not be destroyed or 
thrown off from the flament. If white discharge 
spots appear on the filament or Support rods it 
is an indication that Ore gaSeS Or WapOFS are 
within the bulb and the bulb should again be ex 
hausted and the whole process of activation re 
peated. m 

When the activation is completed the flament 
temperature may be raised for a moment to about 
1400° C. and then the Vacuum pump again con 
nected and the gases pumped out to remove any 
undesirable gases which may have been thrown 
off during the activation process. The filament 
circuit may then be disconnected, the pump 
turned off, and about 50 mm. of neon gas ad 
mitted to the bulb followed by about 150 mm. Of 
argon. The bulb may then be sealed off and is 
ready for use after fashing the magnesium to 
clean up the gas in the bulb. If desired metal 
vapors may be introduced into the bulb for pro 
ducing color effects or for increasing the con 
ductivity of the gas by providing a salt, such as 
a chloride, of the metal in the container 29 with 
the magnesium. The salt will react with the 
magnesium when it is flashed to form a salt of 
magnesium and the metal will be liberated. Mer 
cury, caesium, or rubidium may be used in this 
Ee 
With two lamps as just described mounted in 

the casing ?o the leads from one lamp may be 
connected to a circuit 3 leading to One alter 
nator while the leads from the other lamp may 
be connected to a circuit 32 leading to another 
alternator. When current flows through these 
circuits the electron emitting elements 9 and 20 
are heated to electron emitting temperature and 
ionize the gas in their immediate vicinity forming 
a conductive path in the region of the elements. 
This will cause current to fiow in the conductive 
path adjacent the elements and a halo of intense 
luminous discharge will appear around each ele 
ment. This discharge is very sensitive to cur 
rent changes and will rise and fall with the alter 
nating current or in other words it reaches its 
maximum when the current is at its maximum in 
one direction and falls back to Zero increasing 
again when the current reaches its maximum in 
the other direction. 
With 60 cycle alternating current this change 

in the discharge cannot be seen With the naked 
eye as the eye retains the image of the max 
imum discharge until the next one appears. If 
therefore the two lamps are connected to tWO 
alternators having 60 cycles each and these two 
alternators are in Synchrony there will be a 
steady rise and fall of the discharge in both 
lamps at the same time which will not be notice 
able to the eye and the ground glass will have 
the appearance of a brightly lighted surface, no 
flicker at all being apparent. If however one 
alternator is out of phase with the other, one lamp 
Will ficker at a different frequency than the 
tother lamp and there will be a heat flash similar 

2,007,935 
to a beat note in audible vibrations at which 
time the discharge in both lamps will be at its 
maximum and this will produce a distinct filcker 
which is clearly visible to the human eye. Hence 
if the operator sees a periodic fashing in the 
indicator he knows instantly that the alterna 
tors are out of Synchrony and he can adjust 
them until the indicator produces a steady glow 
of light When the alternators will be in Synchrony 
again. If the left hand alternator, for instance, 
is running faster than the right hand alternator 
then the flash of light will appear to be more on 
the right hand Side of the indicator due to the 
fact that the slower the alternator is run the 
longer the discharge will persist in the lamp. 
The operator therefore has only to notice which 
Side of the device appears to have the brightest 
light and he can tell which alternator is going 
slower than the other. 

If desired the two lights may be made of slightly 
different colors as by introducing rubidium vapor 
into one and another metal vapor into the other 
or omitting the metal vapor entirely. Then if 
the flash has a predominance of one color the op 
erator Will immediately know that the alternator 
connected to the lamp of that color is running 
slightly slower than the other and will speed it 
up or lower the Speed of the other so the two 
are synchronized. 
While the invention has been shown with a 

particular type of indicator it will be evident 
that any kind of a container may be used as 
long as the two bulbs are placed adjacent each 
other and the light therefrom is allowed to fall 
on the glass or other translucent surface. Also 
modifications may be made in the lamp structure 
itself, as for instance the electron emitting ele 
ment may be a single straight wire coated with 
electron emitting material, or it may be coated 
intermittently with the material, or the coil may 
be coated intermittently or wound in larger diam 
eter, the eSSential factor being that the break 
down potential of the gas per unit length of the 
element be less than the potential across the 
Said unit length which is necessary to raise the 
elements to electron emitting temperature. 

This application is a Continuation of my appli 
cation Serial No. 477,307, filed August 23, 1930. 
Other modificationS may be made in the inven 

tion without departing from the spirit thereof, 
and I do not therefore desire to limit myself to 
What has been shown and described except as 
Such limitations occur in the appended claims. 
What I desire to claim is: 
1. In a Synchrony indicator a pair of electric 

lamps each connected to an independent circuit, 
each of Said lamps comprising an electron emit 
ting element, and an ionizable gas surrounding 
Said element and having a pressure sufficient to 
confine the ionization thereof to the region of said 
element when said element is energized, and 
means to blend the light produced by said lamps. 

2. In a Synchrony indicator a casing, means to 
position two electric lamps in Said casing, each of 
Said lamps comprising an electron emitting ele 
ment and an ionizable gas Surrounding said elle 
ment and having a pressure of substantially 200 

0. 

5 

20 

25 

30 

45 

SO 

35 

mm. of mercury, and means to blend the light 
produced by said lamps. 

3. In a SynchroScope a casing, a pair of elec 
tric lamps mounted within Said casing and 
adapted to be connected to a plurality of inde 
pendent circuits, each of Said lamps comprising 
an electron emitting element and a mixture of 
argon and neon gas Surrounding Said element and 
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having a pressure of substantially 200 mm. of 
mercury, and means to blend the light produced 
by said lamps. 

4. In a synchroscope a casing, a plurality of 
electric lamps mounted in Said casing, and a 
translucent member positioned in front of said 
lamps, each of said lamps comprising an elec 
trOn emitting element and an ionizable gas Sur 
rounding said element and having a pressure 
sufficient to confine the ionization of said gas to 
the region of Said element. 

5. In a synchroscope a casing, a translucent 
covering for said casing, and a pair of gaseous 
discharge lamps positioned behind said covering 
and adapted to be connected to a plurality of 
alternating current circuits. 

6. In a synchroscope a casing, a translucent 
window in said casing, and a pair of electric 
lamps, each adapted to be connected to an alter 
nating current circuit, positioned behind said 
window and each of said lamps comprising an 
electron emitting element, and an ionizable gas 
surrounding said element and having a break 
down potential per unit length of element which 
is less than the potential across said unit length 
necessay to raise Said element to electron enit 
ting temperature. 

7. In a synchroScope a casing, a substantially 
translucent window in said Casing, and a pair of 

3 
electric lamps behind said window within said 
casing and adapted to be connected to independ 
ent alternating current circuits, each of said 
lamps comprising an electron emitting element 
and a mixture of about 25% of neon and 75% 
of argon surrounding said element and having a 
preSSure of approximately 200 mm. of mercury. 

8. In a synchroscope a casing, a translucent 
window in Said casing, and a pair of electric 
lamps mounted within said casing behind Said 
window each adapted to be connected to an inde 
pendent alternating current circuit and each lamp 
comprising a resistance wire, a coating of electron. 
emitting material upon the surface of Said wire, 
and an ionizable gas containing a mixture of 
argon and neon surrounding said wire and having 
a break-down potential per unit length of Said 
wire which is less than the potential acroSS Said 
unit length necessary to raise said wire to electron 
emitting témperature. 

9. In a synchroscope a pair of electric lamps 
each comprising an electron emitting element and 
an ionizable gas surrounding said element at a 
pressure sufficient to confine the ionization there 
of to the region of said element when said ele 
ment is energized, and means to view the light 
produced by both of Said lamps simultaneously. 
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