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To mZZ w?wm it may CoONCeri:

Be it known that I, WALTHER NER\TST a
subject of the Empewr of Germany, and a
resident of Gottingen, Germany, have in-
vented certain new and useful Improvements

in Eleetric-Lighting Apparatus, ef which the

following 1s a speelﬁeanon.

My 1ment10n relates in a general way to
the class of devices known as < incandescent
electric lamps” and a method of lighting; but

it differs fandamentally from the incandes-

cent lamps and methods heretofore used and
involves certain peculiar features and char-
acteristics which Justify 1ts clagsification as a

distinet and novel species.

Heretofore all practical incandescent elec—
tric lamps have comprised a filament of con-
ducting material, usually, if not always, of
ealben contained with aninclosing chamber
from Wthh the air is exhausted. ___The fact

that the filaments heretofore employed will
oxidize when heated in tho open air has ne-
cessitated melesmn‘ them in vacuum- ehem-_

bers. |
Yarious retrectory materials eemp1 ising
certain oxids, sulfids, silicates, and other
salt-like eemposmons of metals are specially
quahﬁed to emit light when heated to a high

the light-emitting quahtle% of such materials

by mamtammﬂ' them in a state of incandes-
~cence by a ﬂ*as-ﬂeme, as illustrated by the
well-known ¢ Welsbach burner,” forinstance.
When the light-emitting gualities of these
refractory metemals were to be used in con-
nection with electric. lighting at ordinary vol-
tages, it has heretofore been considered neces-
sary to either maintain them in an incandes-

cent state by placing them in proximity to
conductors heated by electric currents or to

coat them or.add to them or in some way

combine with them some good conducting ma-

terial, such as a metal or carbon, which should
For

afford a conducting-path for the current.
example, it has been proposed to impregnate
or coat conductors—such, for instance, as
platinuwm, iriditam;-or calbon-—-mth a refrac-

- tory materle,l——-—sueh for instance, as calecium

P

or zirconia—and to use the heat developed in
the conducting material for maintaining the
mfractery matenal in an incandescent ]wht-»

It has been proposed to atilize

| ever, have been found to be 1nepel ative f01

any useful purpose. The platinum or carbon

or other

conduetlnn‘ material either itself

melts or disintegrates or causes the refrac:

tory material to crack off or disintegrate.

I have discovered that certain refractory

salt:like combinations, paiticulat’lv oxids

usually classed as the ‘‘rare earths,” which

are at mdmaly temperatures “non conduc-

6o

tors” of electricity, as that term is usuallyem-

ployed, will when raised to the high tempera-

ture of incandescence become sufﬂelentlv
good conductors to per mit the passage of an

eleetrle current under moderate differencesof -

heated to retain their thus-acquired conduct-

‘ing qualities by the passage of the electric

current therethrough. These m aterials when

so traversed by electne currents not only_-
‘emit more light underthe influence of a given
amount of eleetmeal energy than the ordinary -
‘incandescent lamp, but they also resist de-
cemposmeu and disintegration even in the 75
open air, and therefore a lamp constructed in
dcceldanee with iy invention does not re-
quire a vacuum-chamber, though a vacuum-

| chamber may be used m cer tem eases, 1f de-

su'ed

olectric lamp that to term it a ‘‘filament”

would be not only inappropriate, but to a cer-

tain extent misleading. The light ] is emitted

| theretrem without combustlen or material dis-

integration even when exposed to the air, and
being translucent it emits light from its inte-

rior dnd from its surface, and I have given
‘the name ‘“glower” to the 11*'::"ht-'r:fn.71n*ﬂ:r por-
tion and “n'lew lamp ™ to the lemp 1tse1f as

being properly applicable.
The materials which I have discovered to

'possess the qualities above referred to. may be
classed under the general term of ““dry elec-
trolytes” or dry eenduetele of the second

class. By the expression ‘‘conductors of the
second class” I refer to those which when in
a conducting condition conduct current by
electrolytic action.

Prominent among the materlals mth which

--Potentlel and may be maintained safficiently -

8o
The general char &ctel 13’51(35 of bhe llu‘ht-ﬂ'w— B

ing pertlen of mylamp are so Wld@l} differ-

-ent from those of the ordinary incandescent

_glc._ . |

95 -
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I have obtained exeellent results may be men-

-em1ttmﬂ' ceudltmn Such eombmatlens, how- | tioned ox1d of mawnesmm or magnesia and




ox1d of zirconium or zirconia; also, the oxids |

~of yttrium, cerium, thorium, and the like.

16

These materials when in a dry state and at

‘normal temperatures are practically insu-

lators or non-conductors; but when glowers
made from them are heated to a state of in-
candescence they acquire conducting quali-
ties to such an extent, that electricity may be
caused to pass through them at ordinary low
pressures in sufficient quantities to keep them
in the state of incandescence even after the

- means employed for imparting the original
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starting-heat is withdrawn. Instead of using
these materialsindividually or alone for form-

ing the glower two or more of them may be |

mixed or combined in varying proportions
with advantageous results. Glowers made
from a proper mixture of certain of the ma-
terials will pass into the conducting state at
a lower initial or starting temperature than
will a glower made from one of the materials
alone and will maintain under the passage of
the electric current a luminous condition
without deterioration better and for a longer
time than will any single one of such mate-
rials. It is not therefore the mere mixture
of such materials that I prescribe, but the
utilization of such mixtures, on account of
theirsuperior properties when brought to and
maintained in a luminous condition.  Glow-

ers made from these materials even when in

their best operating conducting condition
have a specific resistance so great with ref-
erence to that of earbon that a glower to be
used with a given voltage may be much
shorter and thicker than the carbon filament
cf an ordinary incandescent lamp. For in-
stance, a practical glower of, say, one-fiftieth
of an inch in diameter and one-half an inch
in length may be made which when heated
to a low incandescence will become a suffi-
ciently good conductor to be traversed under
a one-hundred volt difference of potential by

a sufficient current to bring it to and main-

tain it at a state of high incandescence. A
current of, say, four-tenths of an ampere, or
thereabout will accomplish this result.” As
the material has sufficient strength to enable

it to be used in much longer lengths than that

above referred to, it is possible to construct
lamps adapted to be operated at very much
higher voltages than is practicable with lamps

using carbon filaments, a feature which may

be utilized to obtain economy of transmission.
This feature, in connection with the high effi-
ciency of the lamp, renders it possible to se-
cure either a given illumination with a much
higher transmission efficiency than at pres-
ent obtained or a higher illumination with the
present transmission efficiency, or both the

1lluminating and the transinission efficiencies

may be materially increased. | |
There are numerons different proportions
in which the different refractory materials
adapted to the purposes of my invention may
be used, and there is a very wide range for

the selection of the different materials to be i

685,726

mixed together, and therefore I will attempt
only, and it will only be necessary, to specify
one or two exammples. Veryexcellent results
have been obtained from a mixture of ap-

| proximately seventy per cent. of zirconia and
thirty per cent. of yttria, (oxid of yttrinm.)

Another mixture which I have used with good
advantage consists approximately of ten per
cent. of zirconia, seventy per cent. of thoria,
and twenty per cent. of yttria. I have
also obtained excellent glowers from a mix-
ture of about seventy per c¢ent. of thoria and
thirty per cent. of yttria. Another mixture
consists of 0.5 per cent. of cerium, eighty
per cent. of thoria, with 19.5 per cent. of
ybttria. These percentages may be widely
varied, and, generally speaking, the oxids of
the rare earths are well adapted for mixture
in widely-varying proportions. |

The process of preparing the glowers from

70

75

which I have heretofore obtained the best re-

sults when two or more of the oxids are to be
used together consists in thoroughly pulver-

1zing and mixing the materials togetherinto

very intimate relations, then mixing there-
with a binder of clear-starch paste, making

$1e

a plastic mass which should be thoroughly

worked. The water used in making the paste
should be clear and preferably distilled to
avoid the presence of lime, which is more vol-
atile than the oxids of the rare earths, and
therefore undesirable. The plastic mass may
then be inserted in a press adapted to force
the mixture through a small hole of the req-
uisite diameter, dependentupon the nltimats
diameter desired for the glower, and as the

material leaves the press it may be hung

over a glass rod or laid upon a suitable sup-
porting-surface and allowed todry. The ma-
terial acquires sufficient strength when dried
to be conveniently handled, and it is then
heated to a very high temperature in any
suitable manner—for instance, in an oxyhy-
drogen flame. It is desirable that as great a
specific gravity as possible may be given to
the material-=that is to say, the smallest di-

ameter for a given mass of a given length.
Care should be taken that every part of the

glower is brought to a high incandescence.
Usually it is advantageous to heat the mate-
rial gradually, so as to drive off the moisture,

95
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and the binding material slowly, and thus

lessen the liability of the surface becoming

cracked. For example, it may be passed

I20

througha preliminary heatina porcelain kiln.

The eventual heating, however,should be car-
ried to an extremely high temperature. When
the material has been thus prepared, a proper
length, dependent upon the voltage and the
current with which it is to be used, is mounted

between two suitable conducting-wires. The

endsmayadvantageously be fastened mechan-
lcally in any suitable way—as, for instance,
by inserting them into suitable sockets made
by forming into spirals the conducting-wires,
which may be of platinum or other good con-

125
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ducting materials which melt only at a very




10

s

290

the glower itself.
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hi ghtemperature. The j J unctwns of the glower
with the respective wires are then built up
by placing thereon, in a liquid or paste-like
c¢ondition, small quantltles of a. cementing

material and heating and drying the same in

a gas-flame or otherwise. This process is re-
peated until a firm unionis obtained between
the respective ends of the glower and the
wires. It is advantageous also to make the
points of juncture with the wires-of larger

diameter than the main portion of the glower,

for then the points of contact with the wire
will not during the operation of the lamp be
as hot as the. lemamder of the glower, and
therefore the wires themselves are less liable
to burn off. The paste or cement with:which
it is desirable to build up the ends may be of
the same material as that used for forming
I have obtained_ex_eéllent
results by pulverizing portions of glowers,

- which have been previously prepared and
. heated to nigh tempelatmes, and mixing the
“same with Wa,tel, and, if desired, starch Daste

s

‘may beadded. Any smtable means for sup-
porting the conducting-wires and securing
electrical oonneetlons theremth may be. em-

ployed.

For the purpose of obtaining the plehml-'

nary or starting heating of the glower vari-
ous different means may be employed Usu-
ally it is desirable that the heat should be ap-

plied only during the starting process and

“then withdrawn, althouwh in some ecases. it

“may be desired to continue the extraneous |

33

heat while the lamp itself is 1n operation.

A very convenient starting-heater consists-

of a eoil of platinum wire or other conduect-
ing material, which may be heated to a high
tempemtme in the open air by the passage of
electric currents without being melted.
wire is coiled or otherwise ar ranged in such

- proximity to the glower that when heated by

the passage of an eleetrlc current it will raise
the glower to a su

ficiently high temperature
to cause it to acquire the necessm y conduct-
ing capacity to permlt sufficient current to
ﬂow through it, under the influence of the

- difference o_l_" potential of the circuit upon

‘50
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which it is to be used, to carry it to a state of
high incandescence and maintain it there.
When the lamp hasonce been started, the cir-

cuit through the heater may be mterrnpted |

manually or automatically, and, if it is de-
- sired, the heater may also be Wlthdlav n from
‘the immediate vicinity of the glower.

In-
stead of imparting the @;tﬂutinfr-heab' by the
agency -of eléctric currents other extraneous
sources of heat may be employed—as, for in-
stance, a gas-flame or the flame of a lamp,
or even a m&tch in some instances.

The temperature to which the frlower must
be brought in order to have sufﬁclent con-
duotlwty to ‘allow enough current to flow
through it to maintain 1tbelf in that conduct-
ive eondlmon varies.somewhat with different
materials and proportions. Some of the mix-

tures will pr odueea,frlower which when 11eate=d | Ing dewce 8, of any smta,ble character, and

This

‘tion her embefme_ oiven.

 to a conductwe temperatum Wlll fall in le--

sistance so rapidly under the influence of a
constant difference of potential as to permit

a

a current to flow which would be destructive -

to the, glower.

A convenient means for

With such glowers means
should be employed for counteraetmv this

effect and cause the glower to receive and
consume only a predetermined amount of cur-
rent, and therefore remain at a predetelmlned |
‘safe temperature.

75

accomplishing this result with such glowers

consists in introducing in series Wlth the

glowers a correc,t-ly-proporti_oned resistance,
preferably having a high positive tempera-

80 o

ture coefficient, and therefore offering an in-

creasing opposition to the flow of the current

with increments of current. Resistances
composed of materialshaving little or no posi-
tive temperature couectlons may, however,
be used in certain cases. In constant- poten-

tial alternating-current circnits reactive coils |

may be used in lieu of such a resistance as = =
9o -
ergy in such compensating devices when re- =
quired may be very low, as their effective re-
sistance may be in some cases as low as two.

above referred to. The expenditure of en-

per cent.,or even less, of the resistance offered

by the ﬂ‘lower wheun in operation if the lamps
are. used upon circuits havmﬂ' little or no va--
‘erence of potentml——as for in--
When used =

upon ClI‘GL‘lltS subject to wider variations, it .
may be desirable that this resistance snould
consume as much as five per cent., or even

riation in dif
stance, storage-battery circuits.

more.  Upon alternating -current circuits

W here reaetwe emls are used less than thlS‘_

will usually suffice.

- Inthe aceompanymw drawmfrs, 1llustratmoﬂ
my invention, Figure 1 is a view, par tly in

diagram, of a complete lamp. Fig. 2 is a de-
tail t_hereof
cations. Fig. 5

7 is an enlarﬂ‘ed view of a glower. |
Referring to the ﬁﬂ'mes C repre%nts

suitable base for supporbmﬂ' the lamp. Ibis
provided with a circuit-closing device D by

1205'

TFigs. 3 and 4 1llustra,te modifi-
illustrates certain ecircuit

connections which may be employed for op-
erating the lamp. TFig. 6 illustrates a modi-
ﬁcatmn of the orn‘amzatlon of appamtus FIO' |

IIO

means of which the circuit from anysm-table* o
source (& of electric currents may be com-

pleted to the binding-posts ¢ ¢ of the lamp. -
portion or glower A of ‘the:

The light-giving
lamp is made In aeeordanee Wlth the descrip-

conductors a’ a?, of any suitable character,

and these are conneeted with the ter mmals

¢’ ¢® of the lamp. A bridge-piece a® may be

| employed for holding the eondwtors a ¢®in
A heating or

their proper relatwe pD‘iﬂthll

120

It iscarried by two

125

starting conductor B is shown in Fig. 1 as

carrled upon a glass or other transparent
“support b, and it incases to a greater or less
extent the glower A. 'The 011'(311113 through
Lhe heater B is completed from the terminal

¢ throughthe wire 2, eircuit-closer or switch-

130

100
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- through it becomes unimportant.
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conductor 3 to one terminal of the heater, the | A,and when the currentisestablished thraugij

other terminal being connected by the con-
ductors 4 and 6 to the remaining terminal ¢?
of the lamp. The terminals ¢’ ¢ are con-
nected across the circuit I’ 2. The glower
itself is connected in parallel circuit with the
heater by way of conductors 5 and 6 and the
supporting - wires o’ and «?  When the
switches D and sare closed, the current passes
through the heater B, raising the glower A to

such a temperature as will render it suffi-

ciently conductive to bLe traversed by a cur-
rentfrom the generator. The circuit through
the heater may then be interrupted by the
switch s, or in some cases it may remain in
circult while the lamp is in operation; butin
such case the watts expended in the heater
or starting-conductor B should be as few as
possible consistent with its function of heat-
ing the glower. I usually prefer, however,

to so arrange the starting-conductor that its

circuit shall be interrupted when it has per-
formed its function of heating the glower to
its condueting condition, and in that case
the watts consumedin the starting-conduetor
during the short time the circuit is closed
The inter-
ruption of the starting-circuit may be either
manual or automatie, as shown in Fig. 5, for
instance. -
- The lamp itself may be, if desired, inclosed
In a protecting-globe E of any suitable char-
acter; but it i1s not necessary that it should

- be incased at all, as it will operate in the air.

35
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45

50
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As the light emitted by the gloweris very in-
tense, 1t may be desirable in some cases to
use a so-called *‘ opalescent globe ” or other
means to diffuse thelight. The globe Emay
be held in place in any convenient manner,
as by clips e ¢, for instarce. -

In Figs: 3 and 4 a modification of the in-

vention is illustrated in which a glower is

placed at or near the focus of a concave re-
flector, which at the same time constitutes a
support for the heating-conductor B. This
support H is here shown as being concave,
and 1t may be of any suitable non-conduct-
ing heat-resisiting material-——such, for in-
stance, as porcelain.
may be embedded in the material. I have
here shown suitable supporting-clips # for re-
celving the ends of the supports ¢’ o?, so that
the glower may be readily replaced.

standards ¢, extending from a base C.. Con-
ductors for establishing a conneection with
the heater are connected through suitable
binding-posts with the conductors 1 2, lead-

- 1ng to the terminals of the heater, and con-

6o

ductors 5 and 6 are shown as leading to the
standards 0’ b% carrying the clips 7 1. '
In Fig. 6 I have shown an organization of
circuits for automatically interrupting the
circuit connections of the starting-conductor
B. This consists of a movable core or arma-
ture /£ and its solenoid or actuating coil K.
This coil is placed in circuit with the glower

The heating-conductor

The
support I is shown as carried upon suitable

‘the circuit.
‘the resistance may be made of suitable metal

‘tioned to

the glower the core is attracted by the solen-
oid, and the switeh g', which is interposed in
the heater-circuit, is automatically opened
and will remain open so long as the lamp is
in operation. When the current through the
glower is interrupted, the switch will auto-
matically close and be in position for relight-
ing the lamp when desired.

In Fig. 6 I have illustrated a modification
in which the glower is movable with refer-
ence to the heating-support I and its con-
ductor B. The glower is here shown as be-
ing carried byasupport X', which is steadied
by a guide-rod r, extending through an open-
ing . Thesupport K’ is movable and is car-
ried by the core £ of a solenoid K. The so-
lenoid is connected in series with the glower
A, so that when current passes through the
glower the action of the solenoid is to draw

70

75

30

the core within itself, thus moving the glower |

out from the inclosing heater-support . A
spring ¢ may be employed for sustaining the

90

core & and the connected parts and rendering

the parts movable under the influence of a
relatively small amount of current.
also shown the heater as being supplied from
a separate source G’ of electricity instead
of being in a branch circuit from the source
(x. Such a separate generator may of course
be used in other instances. An automatie
circulf-interrupting device may be placed in

the circuit of the heater in this case as well

asinthe others, if desired. Theinterruption
ot the circuit through the glower automatic-
ally restores the parts to the position shown.

I have

ICO

The initial starting-heat may be given to

the glower in other ways than by heat sup-
plied by an electric current. Any source of
heat which may be conveniently supplied
in sufficient quantities to raise it to its con-
ducting temperature may be used. By these
and other similar methods sufficient initial
starting-heat may be given to the glowerin a

105

I1C

few seconds, and the flow of current through

the gloweritself then generatesheat,and thus
quickly brings it to a state of high incandes-
cence. The Joule heat thus generated in the
glower will serve to maintain this high in-
candescence and light-emitting condition.
In cases where there is liable to be an un-

due increase in the amount of current flow-

ing through the glower when placed upon a
constant-potential eircuit means (such as in-
dicated at R) may be employed for prevent-
ing such an increase. The device R is shown
as being placed in series with the lamp itself
and, as hereinbefore explained, may consist
of a properly-proportioned resistance or im-
pedance coil, according to the character of
IFFor continuous-current circuits

of high specific resistance—such, forinstance,
as platinum or iron—and properly propor-
prevent an increase of current
through the lamp except under the influence

' of an increase of potential. In the case of

IT5
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for instance, Serial No. 718,624,
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lamps used on an alternating-current circuit
properly-proportioned reactwe or mmedence

coils may be used.
Although I have described the mventlon
more par twulm]y with reference to open-air

‘use, I desire it to be understood that it may

also be used in vacuum-chambers, if desired.
- In certain other epplleatlons filed by me—
iled May 29,
1899; Serial No. 55,221, filed Apul 10, 1901
Serial No. 55,222, filed Apml 10, 1901, and Se-
rial No. 679, 081 iled April 28, 1898 ‘of which

this appheatlon isadivision—eclaims aremade .

to certain features and methods of Operatmn‘
electric lights described herein.

I claim as my invention— -

1. Inanelectriclamp,the combination w1th
an incandeseing body that is a non-conductor
when cold and a conductor when heated to a
high temperature, of a resistance-conductor,
and a sleeve or mantle of refractory non-con-

ductive material supporting the same and-

placed in the vicinity of or surrounding the
sald incandescent body, means for heatlne'
said resistance-conductor by electric cu rrents
and means formoving said incandescing body

from within said slee ve or mantle.

2. In electrie lamps, the combination Wlth

an incandescent body made of a material that |

18 a non-conductor when cold and becomes a
conductor when heated toahigh temperature,
of aresistance-conductor, a supporting sleeve
or mantle of heat-proof, non-conductive mate-
rial surrounding the said incandescent body,

and means for antomatically moving the lat-

ter from within said sleeve as soon as a cur-
rent traverses it, substantia,lly as and for the

- purpose descr lbed

40

45

SO

3. In an electric glow lamp, a movable
glower, a heater separate from the glower,
circuit-controlling mechanism in the cirenits
of said heater and glower, and means for op-
erating said mechamsm

4. In an - electric glow- lamp, &
glower, a heater separate therefrom, circuit-
closmg mechanism for closing elr_'cmt simul-
taneously through said heater and glower,
and means for operating said mechanism.

5. In an electric glow-lamp, a movable

glower, a heater separate therefrom, circuit-

_bleakmﬂ‘ mechanism for. bleekme circuit

55

through said heater and glower, end means

for 0perat1n0‘ said mechanism. -
6. In an electric lamp, a movable ﬂ'lower,

an electric heater separate therefrom, mech-

~anism for cutting the heater out of elrcult

6o

'65

- and antomatic means foroperating said meeh-_

anism when current traverses said glower.
7. In an electriclamp, the combmetwn of a

glower, a concave reflector,’and a heating-

conductor for raising the o*lowel to a conduet-

Ing temperature, carried by the reflector.

8. In electrical incandescentlamps,the com-
bination with an incandescent body made of
a material that is a non-conductor when cold
“and becomes a conductor when heated to a
high temperature, of a wire resistance com-

| bined with a m%ntle of heat-preof non- .con- .

movable |

-

tobel

‘ductive material, said mantle being shaped_'-._
79

like a concave mirror and being pleeed in the
vicinity of said incandescent body in such a

position that the latter is in its focus; sub-

stantially as and for the purpose described.

- 9. In a heater for an electric lamp of the '. -
75
terial having a concave arch-shaped face,and

type herein specified, a body of insulating ma-

a heating- conducter disposed on said feﬁe |

10. In an electric lamp of the type herein -
specified, a heater in the form of an arch, and

parallel to the arch.

a glower in the form of arod or bar dlsposed' 8o - |

11. In an electric 1emp of the Lype herem -

| specified, a heater-support of insulating re- -
fractory material in the form of an arch, a
heater in the form of a wire or filament dIS-

posed on the inner surface thereof, and a

glower in the form of a rod or bar dlsposed_' -

perallel to the arch.

12. In anelectuelamn,eﬂ'lower aﬁxedelee-" o
95

tric heater in proximity thereto, and means

for automatmally breakmﬂ' cucmt throu':rh'

said heater.

13. Inan electric lamp,a glower,a ﬁxed elec-' o

controlled by the current in said glower for

tric heater in proximity thereto, and means

05

automatically euttmﬂ' said heater 01113 of eir- -

cuit.

" 14. In an electric lamp, a - fixed electru{"
heater, a glower, and an electromagnetic de--
vice controlled by the current in said glower.

and opeletmo* to cut sald heater out of 011:'-

cuit.. |
15. In a lemp of the cheraeter deeerlbed

100 .

the combination of a glower, terminals se- =
cured to the respectwe ends thereof, and

10_5

means for securing detachable conneetmns |

between the said termmels and the lamp-eir-

cuit, insuring a definite position of the glower

with reference to the other parts of the 1amp,

substantlally as described.

16, In an electric lamp, a heater, a ﬂ*lower |
and means for detachab]y securing said

ITIO

glower in definite pos1t10n with respect to the |

heater -
'17. In electric lamps, the eombmamon mth

an incandescent body made of a material that

is a non-conductor when cold and becomes a

conductor when heated toahigh temperature,
of a resistance-conductor combined with a

concave mantle of heat-proof non- -conducting
material, placed in the vieinity of said incan-

1-15 |

'T20

descent body in such a position that the lat-

ter is near its focus.

~ 18. Inan electrie lamp, the combination of

a glower, supports connected with the respec-
tive terminals, an insulating cross-bar con-

necting thesupports, and eupportmmchps for

detachebly holding said supports.
1899,

Wltneeses.
JOHN G. PLATNER,

'GEORGE GIFFORD.
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Signed by me ab Besle this 18th dey of Oc- |
'WALTHER NERNST.
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