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1o CMZ whom, b may concern -

Beitknownthat 1, Prrer COOPER IIEWITT
a citizen of the Umted States, and a 1681dent

of New York, in the county of New York ahd

State of New York, have invented certain new
ancd useful Improvements in Apparatus for

Transforming I Electrical Energy, of whlch the |
following is a specification. *

1 hswe, found that when an inclosed gas or
vapor of suitable character and densﬂ;y con-

- tained within a holder of suitable character

and dimensions and having appropriate elec-
trodes 18 connected in an BIPCtI 1c circult there
will be opposed to the passage of electric cur-

‘rent an initial reelsta,nce which may be over-

come by an electromotive forece of sufficient

~ value, the gas or vapor then serving as a con-
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ductor across‘the gap in the metallic -circuit

when the proper conditions of current are

supplied. This initial resistance appears as

if aself-created electrical resistance phenome-

- 110N at 1.;11'-3 Il@ﬂ"&thP electmde which on bBlI]U'

overcome removes itself w1thout any appre-
¢lable energy loss. |

sistance above referred to can also be made of

any desired value, each independently of the
other.

sent 1nitially a very high resistance to. the

passage of the current and to present a very

low resistance to the current after it ha_s once
been established through the apparatus.

- Should other conditions be required, both

~ these factors may be varied by altering the

40

construction of the apparatus in the ﬁrs;t in-
stance. Assuming, however, alow resistance
during the discharge period and a desired ini-

tial resistance, the amount of work done in

45

the vapor-gap is practically very small.: Ac-
cordingly an apparatus of the kind described
can be economically used in place of a spark-
gap, possessing, by reason of the features
above mentioned, a very great advantage over

The. resistance which the gas or vapor shall
offer to the current during the period of dis-
‘charge may be made of pr'actlea,lly any desired
alue within wide limits, while the initial re- |

In other words, it is possible to so
construct an apparatus o‘r this sort as to pre- |

r

tage over a Wehnelt interrupter.
"The described factors having once been
xed may be kept at their normal value by

F

mclosed oas or vapor.

| the ordinary air-gapand a still greater advan-

5'5'.

| maintaining a constant tempera,ture ot the |

“The means for maintaining such a tempera,— |

‘ture, as well as the means for controlling and
determining the other factors herembefore -
mentioned, are fully set forth in certain pat- -
ents issued to me on the 17th day of Septem- -

ber,1901. If desired,special meansfor main-

taining a constand temperature may be ap-
-phied to the apparatus when 1t 1s used in place-

of a spark-gcap. |
Inasmuch as the electrodes remain practi-

cally unchanged. by repeated use and the whole

apparatus-is Sub%temtlally unaltered, a single

6o

apparatus will operate without any need . of

attention or repair. _
provide a higher initial resistance, so as to in-
crease the rise of pofential in the discharge-

circult, a new apparatus can. be substltuted

ca,llmcr for such higher potential at the start;

‘but this new apparatus may, like the ilrst
consume little or no current during the dis- |

These eleetrlc-clmult breal-

charge period.
ers may be used in series or parallel, and in

case 1t is not desired to have the initial re-
“sistance to starting so great it may be modi-
fied by-starting-bands at the electrodes, as de-

scribed In my patents, and in case it is de-

sired to operate several breakers in parallel
they may be timed by connecting the starting-

bands or groups thereof together. In these

Should 1t be desired to
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respects the described apparatus issuperior to

‘the ordinary air-gap, in using which it is nec-
| essary to keep the termmals of the conduc-
tors or balls smooth and polished and in which

any increase in the initial resistance (as by
the separation of the balls or conductors) also
entails an increase of resistance during the
period of discharge, and, further, the resist-
ance during the d1schawe pemod may be

lower and is far better tha,n a Wehnelt inter-

rupter on account of the great loss of energy

in the Wehnelt interrupter.
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Another feature of my apparatusisthatthe |
gas between the electrodes acts as a true va-

por-conductor after the circuit is once estab-
lished through the vapor, and when this con-
ductor is made of very low resistance practi-
cally a short circuitis formed. Since the va-
por resistance factors are known and the con-
ditions they are subject to, the action can al-
ways be depended upon. o

By the passage of current the electrical pres-

sure or voltage is lowered to a point where

- the resistance to starting re-forms, whereupon

T3
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the checked current rebuilds or resstablishes
1tself, its electrical pressure rising until the
breaking-down pressure is again attained, af-
ter which the same succession of actions is
repeated.

By utilizing the described apparatus in the
manner indicated periodic currents of high
frequency can be produced, by reason of the
fact that.its action is very quick and uniform.
It 1s especially adapted to the work of creat-
1ing currents of definite time periods and rapid
alternations.

I have found, for instance, that with a de-

vice conslisting of an inclosed mercury-vapor

organized 1n the manner described in my pat-
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ents above referred to and provided with a
condenser and areactive device suitably placed

and adjusted with reference thereto it is pos-

sible to produce such currents, the action be-

ing in the first instance to apply to the termi-

nals of the vapor-gap a potential difference
sufiicient to overcome the initial resistance,
whereupona rapid fall of potential takes place
until it reaches a point where it is insufficient
to overcome the reduced resistance at the va-
por-gap. At this point the current ceases to
flow, the break in current-flow being abrupt
on account of the immediate reséstablishment
of the Initial resistance of the vapor. There-
after theapplied potential rises until it reaches

the breaking-down pressure of the initial re-

- sistance, and then the same cycle of operations
1S repeated. '

The mtermittent or vibratory currents pro-
duced in the circuit by the circuit-breaker
thus described may be applied to use in the
vapor or gas gap 1tself, or they may be ap-

‘plied to other apparatus, or to both simulta-

neously. Forexample, oneapplication of the
present invention would be to serve the pur-
poses of furnishing a periodic current for
wireless telegraphy and another for produc-
1ing rapldly-varying currents for the purpose
of producing light by induction, and still an-
other application would be that of producing
light—say in the vapor-gap itself~—by means
of successive electrical impulses of relatively
high electromotive force, causing a high illu-
mination of the vapor or gas at such rapid in-
tervals that the physiological impression is
that of continuous illumination. -
In making the last-named application of my

65 1nvention I cause the intermittent currents
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produced by the intermittent action of my ap-
paratus to act upon the vapor in the gap in
such a way asto produce a brilliant licht. To
this end the density of the vapor and the di-
mensions of the container are suitably pro-
portioned to each other for this purpose, as
set torth in a general way in my patents of
September 17, 1901; but, whereas in the in-
ventions set forth in the said patents the
vapor 1s intended to be effected by a flow of
current of given value at a certain potential,
the purpose in the present instance is to affect
the gas or vapor by an intermittent flow of a
current of practically the same value, but of
higher potential, the energy represented by
the intervals between the impulses being inter-
mittently withdrawn from action and reap-

pearing in the form of an increased quantity

in the rapid periodic currents. The result is
an inereased brilliancy on the part of the lamp,
due to this increased consumption of cnergy
per unit of time, while the effect upon theeye
becomes that of a licht due to a continuous
flow of current of greater quantity.

In the accompanying drawings, illustratine
an application of my invention, Figure 1 is a
diagram showing a general organization of
the apparatus. TFie. 2 shows a modification,
and Kig. 3 is a theoretical diagram.

Referring tothe drawings, 1represents any
convenient source of electrical energv—say,
for instance, a continuous-current aenerator,
(which for convenience it may be assumed in
this particular instance to be of thirty-five
hundred volts!)

2 and 3 represent main conductors leading
tfrom the generator. .

4 represents an electric device of the char-
acter described in my patents hereinbefore re-
ferred to. This is connected at any conven-
1ent point between the conductors 2and 3. A
condenser 5 or other suitable device or means

¥i

for affording an electrical capacity is con-

nected across the terminals of the device 4.
An inductive resistance 6 is connected in the
line 2 between one plate 7 of the condenser 5
and the source 1 of current.

1t 1s-to be understood that by referring to

a  condenser,” I mean to include other suit-:

able means for securing the reyuisite electrical
capacity.

Assuming that the circuit of the generator
isclosed by the switches 9 and 10, there will he
a sudden rush of current through the lines 2
and 3, tending to charge the plates 7 7 of the
condenser 5. The inductor resistance ¢ op-
poses a counter electromotive force to the ap-
plied electromotive force, thus temporarily
resisting the flow of current beyond that re-
sistance. The condenser 5 thus becomes grad-
ually charged as the electromotive foree atits
terminals rises.

Assuming that the device 4 will be trav-
ersed by a current under the influence of a
difference of potential of three thousand five
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- 5 has ettemed its charge a current will trav-
erse the device: but the moment such current |
does traverse the device the difference of po-
“tential at its terminal is enormously reduced.
Practically it may be made to drop as low as |
one hundred volts, or even below twenty volts.
~Thereupon the eendensel 5 discharges or feeds

~current.

5 781,000

hundred volts then as soon as the condenser

the circuit between itself and the demee The
reactive coil 6 may serve to prevent at this
time too great a discharge from the source of
On the dlsehercre of the condenser
the passage of current throutrh the . device
will cease and the operation be repeeted cans-

ing rapidly-succeeding impulses of current to

traverse the device. EKach succeeding im-
pulse will be at a potential of, say, three thou-

- sand five hundred volts, and the light emitted
- by the device will be of a brllhanev due to

20

~ can be predetermined, and therefore at the

- will take current. .
eye is the luminous vibrations due to these

the product of the average voltage into the

current during: the suecescswe tlme mterva]s
of eurrent—ﬂew

It is characteristic of these devu,es that thev
may be constructed not to pass an appreciable

amount of current below a given voltage which

nite periods the current
“Accordingly the device has

end of certain def]
ceases to pass.

~ a definite consumption period between the ex-
20
~ force and the lowest limit at which the device

treme higher limit of applied electromotive

“What is perceptible to the

- successive passages of current, the intervals

35
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of no current being undiscernable by reason

‘of the rapidity with which the intervals follow
“each other.

It is also characteristic of ap-
paratus of this type, whether used as a larap
or asa discharge-gap, that it may be so dimen-
sioned with 1ela,t10n to the vapor-column that

the heat radiation will be equal to the heat ab-

sorbed under ordinary conditions—that is to

‘say, the temperature may be maintained con-

45

~stant, thus securing constant density in the

oas Or vapor. The enlargement represented

by the chamber 44 at the top of the devices 4

in Figs. 1 and 2 is usually emploved aS COn-

trlbutmcr to - the maintenance of stable tem-
perature > and density. The period of the con-
denser may be further retarded by an induct-
~ance device placed in the condenser-circuit.
~An additional condenser 12, placed between

" the source and the condenser 5, may serve to

55,

assist the speed of charge and discharge
through the inductance 6.

- ance 6’ may be included i in the branch 3, 1t ce-

60

sired.

In my devices the starting is usua,llv facili-
tated by the use of a band 14

- a conductor 15 with the positive electrode or

.65

the conductor leading thereto and is useful
where lower initial volta,cres are to be used.

The eetlon of thls band mey ‘be thet of pro-

_' potentml and the changes

A similar mduct- |

placed in the
neighborhood of the negative electrode upon

| the exterior of the dev1ce and connected by

causing a dlSCthI ge to pass between the elec-
trodes. In any case it is found that the pres-
ence of a starting-band in the position indi-
cated in the drewmﬂ's makes it possible to
start the apparatus bV the application of a

' ducing an electrlc strain at or near the necra,-
tive electl ode, such strain tending towerd |

70

lower electromotive force than would be the

case 1 the band or some equivalent thereef

‘were not present. |
By inserting the primary 0011 16 of a con-

75 .

verter 17 in one of the conductors—for in-

stance, 3, as shown in Fig. 1—an alternetmo' |

c,urrent may be produced inasecondary circuit

18, which in turn may be used for any desired
purpose.

may be utilized as the inductance device re-

The primary coil 16 in this case

SQ f'

ferred to above for retarding the perlod of

the condenser-circuit.
In Fie. 2 I show the primar y 16 of the con-

verter 17 connected up between two condens-
ers 5 and 20, connected in series aCIoss the

terminals of the device 4. | |
In Fig. 31 have shown 1 n diagram the theo-
retical curve illustrative of the differences of

herein Wthh may
occur In a ClI’Clllt sueh as shown m Fig. 2.
When the circuit is closed, there is a rise of

'petentml at the terminals ot the device from

zero to three thousand five hundred volts, as
shown by the portion ¢ of the curve. Ther e-
upon, current traversing the device, the con-

90
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denser discharges, droppmfr the current to .

one hundred Volts., as indicated by the portion

b of the curve. The voltage then again rises
to three thousand five hundred Volts as 1ndi-
cated by the portion @ of the curve, the rate

of charging being dependent upon th_e amount

LOO

of _sel—f—induction or resistance in the circuit -

between the condenser and the source. By

varying this self-induction the portion & of
[:the curve may be made more or less abrupt,

‘and by varying the inductive capacity of the

Ios_'

circuit between the condenser and the device

the portion & of the curve representing the

ITO

operation of the device may be more or less

prolonged. - The lines drawn above and be-
low the zero-line near the end of Fig. 3 are

deewned to illustrate the gradually- deel eas-

ing surgings of the eondenser current during

the inter Vel of discharge in its circuit.

115

By properly adjusting the capacity of the
condenser, the circuit, and also the inductance

almost any required deﬁmte period of charge

and discharge may be secured. The condenser

H may be made to act elther by reason of its
| own natural period of oselllemon or governed

by the charge which it receives from the line
as controlled by the line.

The currents developed in the circuit and
herembetm e described as utilized for increas-
ing the luminosity of one of my lamps may

120

128

in addltlon be used for other purposes, or the
quality of my apparatus as a light-giving body

- may be iully subservient to the development'

T '3'-::'5
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of currents for other purposes. In other
words, I may In some instances construct a
gas or vapor apparatus having the primary
ob]e(,t ot controlling the rate of currents de-
veloped in the Svstem which currents may or
may not operate to give light in the apparatus.

In distinction from the ordinary air-gap
the apparatus herein described as being used
for an analogous purpose is so construeted
and the material forming the path for the dis-
charge is ot such a character that no injurious
effect 1s caused by the operation of the appa-
ratus for long periods. Moreover, the condi-
tions under which the vapor conqtltutmu the
path is placed make it possible to pledeter
mine and control the voltage required to break
down the resistance of the gap, which always
remalns the same in any given apparatus un-
der the same conditions. The apparatus can
be so constr ucted that the loss of energy dur-
ing the passage of the discharge will be prac-
1S to say, the medium
through” which the discharge passes may be
of such nhigh conductivity that no material
waste of energy will take place in the opera-
tion of the device. By virtue of the same
quality the apparatus imposes no material
limitations upon the natural number of use-
ful oscillations of the circuit.. These features,
which render the apparatuscontrollable, WOld
the suppression of useful oscillations, prevent
waste of energy, and render the resistance of

the device independent of the current flowing

atter the initial resistance has been overcome,
are among the features which differentiate the
present apparatus irom what 1s uquallv known
as the ' spark- gap” or “"air-gap.” A further
differentiation is th&f) the devwe when con-
structed with high conductivity operates with-
out developing inertia characteristics—that is
to say, the initial high resistance is immedi-
ately reconstructed as soon as a discharge
passes—whereas there is no such sudden ces-
sation-of action when an air-gap is traversed
by a discharge.

1t 1s m{::lclentdl to the chamctel ot my ap-
paratus that [ am at Iiberty to construct the
electrocles either of volatile or non-volatile
material. The electrode material may con-
venlently be a conducting liquid, in which
case the electrode will present a clean liquid
surface. and in case the liquid is volatile the
electrode will possess the property of never
becoming heated beyond the boiling-point of
the liquid. Such material as volatilizes from
the electrode may be condensed—say in the
cooling-chamber 44—and in returning in the
condensed  state to the electrode will unite
with the latter, thus replacing the loss due to
vaporization.

The 1ntensity of certain characteristic elec-
trode phenomena may be increased or dimin-
ished by devices external to the electrode,
such as the action of the starting-band or the
effects of temperature on the electrode.

definite predetermined

781,000

Inacompanion application filed by me April
25, 1902, Serial No. 104,607, claims are made
upon certain methods of operation herein de-
seribed. In a divisional application, Serial
No. 124,625, filed September 24, 1902. claims
are made upon certain features of the appa-
ratus herein described, and inandther :L]’H)“G:L*
tion, Serial No. 214,901, filed July 1, 1904,
claims are made upon a method of pr odlwmu
light deseribed herein.

I claim as my invention—

1. The combination of a source of clectric
currents, a condenser connected therewith,
means for retarding the charge of the con-
denser, and a discharging-circuit comprisine
a composite resistance, onc element being of
relatively low value, and the other of rela-
tively high value, the relations being such
that the high-value portion will be broken
down by each successive condenser discharee,
and the remaining portion of the resistance
will act practically as the sole resistance to
the passing current.

2. Thecombination with a sourceof electric
currents, a condenser, and means for period-
1ically charging the condenser, of a discharge-
circult, and a periodic discharging device con-
tained therein, consisting of an electric trans-
lating device having a conducting medium of
predetermined resistance, and a high resist-
ance 1n series therewith, the high resistance
being removed under the influence of elec-
trical pressure.

A periodic discharging device for the cir-
cuit of a source of electrical capacity, consist-
ing of an electrical translating device havinge
a conducting medium of predetermined re-
sistance, and a high resistance in series there-
with, the high resistance being removed un-
der the influence of electrical pressure.

4. The combination with means for afford-
ing electrical capacity and a discharge-cirenit
theretfor,

of an energy-transforminge device
in the dlsf;l 1arge-circutt, said device lmwnu H
definite normal consumption period with re-
lation to the electromotive foree applied to
the discharge-circuit and the rate of discharee
of the capacity, and means for varyinge lhu

rate of the condenser discharge, such means

being entirely independent of the enerey-
transforming device.

5. The combination with a source of electrice
currents, an electrical eapacity -circuit con-
nected therewith, means for retarding the
charging of said capacity-circuit,a periodie dis-
charging-circult connected with the capacity-

circult comprising inclosed clectrodes and an

intervening gas or vapor path, and having a
consumption range
with relation to the rate of discharge of the

capacity and the electromotive force applied
thereto.

The combination with means for afford-
ing electrical capacity and a discharge-circuit

| therefor, of a translating device acted upon
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by the condenser d1sehar‘0*ee, sa1d translatmw ! tric eurrents of an apprommatelv constant

device having a definite consumption perlod
" with relation to the rate.of discharge of the
“capacity and the electromotive force applied
“to the discharge-circuit, and means for vary-

ing the rate of dlsehar'o“e of the capacity, such

‘means being en t1re1v mdependent of the trans-

lating device.
7. 1n an electrical system for producing in-

termittent or vibratory electric currents of
definite rate, means for affording electrical
‘capacity, a
"dlscharﬂ'mw-elremt meludma' an mclosed dis-
‘charge-gap, and separate means for varying

charging-circuit therefor and a

the pemodlclty of the c,haromﬂ‘ and dlsehew-

1ng circuits.

8. Inanelectrical system for producing in-
termittent or vibratory electrical currents,

means for affording electrical capacity. ehaw-
ing and dlSChal"D"IHO’ circults therefor, means

for controlling the charging period, consist-

ing of a suitable retarding resistance in the
charging -circuit, means for controlling the
discharging period, by varyinge the wave

length of the discharge-current, in combina-

tion with- an energy-transforming device in
the discharging-circuit, having a definite con-

sumption period with relation to the electro-
-motive force 1mpressed upon the dlsehercre—

clrcult.

9. Inasystem of electrical dletrlbutlon the
combination of a source of electric currents.,
an electric condenser connected therewith, a
reactive device connected between the con-
denser and the source; a discharging-circuit
comprising inclosed eleetrodes., and an inter-
vening gas or vapor path, and an eleciric

transformer or other consumption device in-

terposed between the condenser and the dis-
charge device. |

10. Inasystem of electrical dletmbu tion, the
combination of a source of electric- currente

an electric capacity - circuit, and means for
charging the same from the source, a discharg-
1ng-cireult for the capacity-circuit compris-
ing inclosed electrodes, an intervening gas or
vapor path and a wor k-cireuit derlved from
the discharging-circuit.

11. A pemodle dlSCha,I‘G‘IHG dewce for the,

circult of an electrical capacity, consisting of
a, conduetmg gas or vapor inclosed in a suit-
able container, and provided with means for
malntaining a constant temperature.

~12. In the discharge-circuit of a source of
electrical capacity, the combination with such

circuit, of a periodic discharging device, con-

smtmﬁ' of a conducting gas or vapor, a suit-

able contamer inclosing the same, and means .

for maintaining eonsta,_nt tempera,ture. |
13. The combination with meansfor a
ing electrical capacity and a discharge-circuit

'yl

therefor, of a circuit-breaker consisting es-

sentially of a confined gaseous electric con-
ductor, a solid electrode, and a fluid-electrode.

I for dissipating -

ord-

condition of potenma,l of means for accumu-

lating successive eha,rfres of electrical energy
from said source, and eselt restoring circuit-
interrupter constituting a dlSCh&I"O"e-CII'CUIt
therefor comprising electrodes and an inter-

70

Vening gaseous eonductor of negligible resist-

A11Ce.

15. The eombmatlon with - the d1sehar0"e—_ h

circuit of a source of electrical capacity, of )
discharge-gap included in the discharge-cir-
cuit, electrodes for the said discharge-gap, a

eonduetmcr medium between the eloct rodes,

and means for cooling at least one of the elec— |

trodes.
16. The combination Wlth the dlSChELI‘U'E}-

75

30

circult of a source of electrical capacity, of a

discharge-gap included in the circuit, elec-
trodes for the said discharge-gap, a eenductmo'

‘medium between the electrodes, and means for
maintaining a constant temperature at at least_

one of the electrodes

17. The combination with a source of elec-
tric currents and means of - accumulation for
the same, of a discharge-circuit comprising an
inductance and a vapor-gap, said vapor-gap
being. so constructed as to maintain the den—-
sity of the vaporat a predetermined value, one
of the electrodes for the said vapor bemO' of
volatile material, and means for mmntammﬁ'
the temperature at a predetermined value.

Q0

18. A periodic discharging device for the '

circuit of an electric ea,pamty, consisting ofa

conducting gas or vapor inclosed in a eulta,ble

container, and provided with means for main-

talning constant density.

19. In the discharge-circuit of a source of
electrical capacity, the combination with such
circuit, of a periodic discharging device con-
sisting of a conducting gas or vapor, a suitable

_eonteiner' therefor, and means for maintaining

constant density.
20. In the discharge-circuit of a source of
electrical capacity, the combination with such

“clreuit, of a periodic discharging device con-

sisting of a conducting gas or vapor, a suitable
container and e. eetredes therefor, and means
she heat from one of the elec-
trodes so as to control its temperature.

21. The combination with a source of elec-

tric currents, and means of accumulation for
the same, of a discharging-circuit comprising

an inductance and a vapor-gap, said vapor-gap
being so construected as to maintain the den-
sity of the vapor at a predetermined value, and
means for dissipating the heat from one of the
electrodes so as to control its temperature.

22. A periodic discharging device for the
discharge-circuit of a source of electrical ca-
pacity, consisting of an inclosing chamber.
electrodes therein, and an intervening gas or
vapor path havmw a definite eonsumptlon
range.

93. A periodic dlsehawmtr devme for the

14. The combination Wlth a source of elec—- 1 dlseharcre circuit of a source of eleetrlca,l ca-
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pacity, consisting of an inclosing chamber,
clectrodes therein, and an intervening gas or
vapor path having a definite consumption
range, and adefinite rate of consumption for
such range.,

24. The combination with a source of elec-
trical capacity and a discharge-circuit there-
tor, of aself-restoring periodic circuit-breaker
havingadefinite breaking-down resistance and
a uniform resistance during the discharge pe-
riod, and comprising an inclosing chamber,
electrodes therein, and an intervening gas or
vapor path.

25. The combination with a source of elec-
trical capacity and a discharging-circuit there-
tor, of aself-restoring periodic breaking-down
resistance having a definite breaking - down

point, and offering to the discharge after the

breaking down, a medium which is a good
electrical conductor and comprising an inclos-
ing chamber, electrodes therein, and an inter-
vening gas or vapor path. |

26. In an electrical apparatus for produec-

781,000

g 1ntermittent or vibratory electric currents

of definite rate, a condenser in circuit with a 25

suitable generator, means for securing a defi-
nite charging period for the condenser, a dis-
charging-circuit independent of the charging-
circuit, an energy-transforming device in the
discharge-circuit having the quality of taking
a negligible current below a definite applied
electromotive force, the relations being such
that the charge of the condenser starts the
energy - transforming device into operation.
while the electromotive force in the discharge-
circult drops below the operative limit of the
transforming device within the limits of the
charging period of the condenser.

Signed at New York, in the county of New
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York and State of New York, this 23d day of 40

April, A. D. 1902.
PETER COOPER HEWITT.

Witnesses:
W H. Cargr,
GEORGE H. STOCKBRIDGE.




	Drawings
	Front Page
	Specification
	Claims

