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o all whonv 6 vy conceily?

Beit known that I, THOMAS EDGAR ADAMS,
aresidentof Cleveland, inthecounty of Cuya-
hoga and State of Ohio, haveinvented certain
new and useful Improvements in Electric-Arc
Lamps; and I do hereby declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

My invention relates to an improvement in
electric-arc lamps, one object of the inven-
tion being to provide an accurate and durable
electromotor-regulating mechanism whereby
to move both carbons for separating them and
establishing the arc and regulating its length
and brilliancy. |

A further object is to provide an electro-
magnet having one or more circuits so dis-
posed and arranged upon a single core hav-
ing three pole-pieces that the latter will act
upon an iron bar as an armature and form
consequent and salient poles, sald armature

- being mounted so as to move freely and in

25

30

40

stuch manner that the magnetic lines will pass
from the central pole of the magnet to said
armature and tend to retain the latter In
proper position. |

A further object is to so mount an air-pot
and connect it with the armature of the mag-
net as to reduce friction on the piston and its
rod to a minimuim.

A Turther object is to provide a self-con-

tained electromagnet—z. e., one having its

armature supported upon itself, such sup-
nort comprising hardened knife-edgesand the

‘magnetism assisting in such support and per-

mitting movement of the armature with mini-
mum frietion and with freedom from clogging
with dirt.

A further object is to provide means for
automatieally switching a faulty lamp ount of
circuit. - | |

A further object is to provide an improved
clutch for an electric-are lamp. |

A further object is to provide improved
means for supporting the globe.

A further object is to provide an improved
ouide for the lower carbon.

A further object is to guard against the en-
trance of rain, snow, or insects into the globe
to a troublesome degree.

|

= —

A further object is to provide means at the
top of the globe to prevent the same from
breaking and alsoaid in supporting the globe-
neft.

A further object is to so construct an clec-
tric-are lamp that heat and cold will not prac-
tically change the length of the are.

With these objects in view the 1nvention
consists in an electromagnet constructed with
two salient poles of one and the same polarity
and an intermediate or consequent pole of
polarity different from that of the salient
noles, and an armature pivotally supported
by the intermediate or consequent pole and
adapted to be turned on its fulerum by the
salient poles.

The invention further consists in the com-
bination with a magnet having salient poles
of like polarity and a consequent pole of the
other polarity, of an armature pivotally sup-
ported between itsend by the consequent pole
within the path of the lines of force, said
armature being constructed and adapted to
be vibrated by the action of the salient poles.

Theinvention further consists in an electro-
magnet having salient poles of like polarity
and a consequent pole of the other polarity, of
a pole-shoe on the consequent pole, an arma-
ture having knife-edge bearings between its
ends on said pole-shoe, said armature being
adapted to be vibrated by the action of the
salient poles of the magnet.

The invention further consists in the com-
bination, with a magnet, of an armature made
in separate sections and a yielding thermo-
static strip secured to and connecting sald
sections. _

The invention farther consists in certain
novel features of construction and combina-
tions and arrangements of parts, as hereinaf-
ter set forth, and pointed out in the claims.

In the accompanying drawings, igure 118
o front elevation of my improved lamp with
the casing in section. TIrig. 218 a rear eleva-
tion showing the operating mechanism. Kigs.

3,4, 5,6,7, and S are views illustrating vari-

ous details., Tig. 9isa diagrammatical view.

A represents the casing for the operating
nechanism of the lamp, which casing is pref-
erably made of cast metal and comprises a top
a, a floor or bottom b, and upright walls c,
made in sections and secured to the top c and
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bottom 0, some of said scctions being hinged
to form doors whereby to permit ready aceess
to the interior of the casine.

A magnet is disposed within the casmg and
supported from the top . This ma onet com-

prises a core 1 and two coils 2 3, spaced apart

on said core and so wound as to form a 118 0-

net having salient poles 4 5 and a consequent

pole 6, the salient pole-pieces being made to
project laterally at right angles from the core.
In other words, the magnet is constructed to
have ends of one and the same polarity and an
intermediate portion of an opposite polarity
from the ends. The coil 2 is of coarse wire
and included in series with the clectrodes,
while the coil 3 is of fine wire and included
1n & shunt-cireuit around the electrodes. Mo
the consequent pole of the magnet a shoe or
pole-piece 7is secured by means of arms S and
made with an outer curved face. The arms
S project outwardly beyond the curved face
of the shoe or pole-piece 7, and between them
an armature I3 is disposed and provided at
points centrally, or nearly so, between its ends
with recesses for the accommodation of said
arms 3, the respective ends 9 10 of said arma-
ture being somewhat enlarged and beveled,
80 as to be attracted by the respective salient
poles 4 5 of the magnet.

A plate or strip 11 (preferably of steel) is
secured to the inner face of the armature B
nearly centrally between the ends of the lat-
ter, and to the lower portion of the curved
face of the shoe or consequent pole-piece 7 a
steel plate 12 is secured, said plate being bev-
eled soastoforma knife-edge 13, upon which
the lower edge of the plate 11 has its bearings.
Another steel plate or strip 14 is secured to
the inner face of the armature and made with
a knife-edge 15, which bears against the un-
der edges of the arms S in close proximity to
the knife-edge 18 of plate 12, and said arms
5> may, if desired, be made of steel.

T'o prevent accidental outward displace-
ment of the armature, stops 16 are secured to
the arms 8§ and depend behind the ends of the
steel plate or strip 14.

I'rom this construction and arran gement of

parts 10 will be seen that the armature will be

delicately mounted on knife-edges and that
the magnetism from the consequent pole of
the magnet will act upon the armature and
thus tend to maintain it in proper position.
In other words, a self-contained electromag:-
net 1s provided—. e., onc having its armature

supported upon itself, such support being

hardened knife-edges and the magnetism as-
sisting in such support, permitting movenient
of the armature with minimum friction and
with freedom from clogging with dirt.

As the movements of the armature B3 con-
trol the regulation of the carbons, (as will be
hereinatter explained in detail,) it is very de-
sirable that the armature be g0 constructed
as to compensate for varying temperatures,
and thereby insure the maintenance of an

equal or constant length of arc in cold and |

warm weather.  Po accomplish this, the ar-
mature 18 made thermostatic, so that the end
thereof, which is attracted by the pole sur-
rounded by the shunt-coil, will always hear
the same relation to said pole, regardless of
the temperature of the weather to which the
lamp may be subjected, and thus insure the
uniform sensitivenessof the regulating mech-
anism and the length of the arc in all kinds
ol weather. |

Ifor the reasons above explained the arma-
ture I 1s constructed in two parts—viz., a
main part 17 and a smaller movable part
IS-—each preferably having inclined meetin o
edges 20, and these parts are connected to-
gether by a thin plate or blade 21, (prefer-
ably of brass,) which is disposed on the back
of the armature, being secured at one end to
the upper end of the main part17 thereof and
at or near the other end to the movable part
18 of the armature. Trom this construetion
1t 1s clear that when the brass blade 21 eox-
pands or contracts more than the part 17 of
the armature the air-gap 22 between the part
15 of the armature and the lower pole 5 of
the magnet will be extended or diminished.
As slight echanges in the air-gap 22 will affect
the pull of the magnet, it is apparent that if
sald air-gap can be maintained of irregular
proportions under varying conditions of the
temperature to which the lamp is exposed
the maintenance of an arc of normal length
under the varying degrees of temperature to

which the lamp may be exposed at different
seasons of the yearor when placed in different
locations will be assured. When the shunt
s hot, less current will pass.  Air-gap should
then be smaller to compensate for wealkened
spool. |

In order to prevent armature B and parts
actnated by it from moving too suddenly dur-
ing the separation and feeding of the carbons,
an air-pot 23 is provided.
the piston and piston-rod 24 of the air-pot he
subjected to a minimum amount of friction,
so that the operation of the regulating mech-
anism shall be smooth and easy, and for this
reason satd alr-pot is disposed in a horizon-
tal position under the lower pole-piece 5 of
the magnet and pivotally supported at one
end in a bifurcated arm 24*, dependin ofrom
sald pole-piece. A spring 25, also depending
from the pole-piece 5, bears against the PLV -
oted end of the air-pot at a point below the
pivotal support of the latter, and said air-pot
is thus yieldingly supported in a horizontal
position, permitting the plunger and its rod
to move smoothly and without binding in the
least when the end of the armature, to which
the plunger-vod is attached, moves in the
arc ol a cirele. The connection between the

plunger-rod and armature is formed by an
arm 20, which may, if desired, be a continua-
tion of the brass plate 21,

A hood or casting 27 is secured to the un-
der side of the top « of casing A at or near
one side thereof, and is made with & hind ing-

Itis desirable that
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nost 28 for the receplion of the negative lead-
ing-in wire of the lamp. The hood is also
made with a binding-post 28%, into which one
end of a conductor 29 is inserted, the other
end of said conductor being attached to the
switch-arm 30 of a manual cut-out,saidswitch-
arm being adapted to engage a contact-plate
31, secured tothe binding-post 32, towhich the
positive leading-in wire is connected. Thus

it will be seen that by moving the switch-arm.

30 into contact with the plate 31 the lamp
will be short-circuited. |

A conductor 33 extends from the positive
binding-post 32 to the coarse-wire coil of the
magnet, and from said coil a conductor 54 ex-
tends to the upper-carbon holder. A con-
ductor 35 is attached to the conductor 33 and
to a binding-post 30, secured to but insulated
from the armature B. A coil 37 of low resist-
ance is attached at one end to the binding-

- post 36 and at the other end to a casting oo.

A contact-plate 39 is loosely attached to the
casting 38 and electrically connected there-
with, said plate being adapted to engage a
contact-arm 40, projecting from the casting
27. which forms the negative binding-post.
Thus when the plate 39 and arm 40 are In

contact, a shunt-circuit of low resistance

around the magnet will be closed, the pur-
pose of which is to cut out the lamp should
it be faulty and refuse to operate. This low-
resistance shunt is preferably so constructed
as to offer somewhat more resistance to the
passage of thecurrent than the circuit through
the coarse wire and the carbons when the cur-
rent is first turned on, (the carbons being
normally in contact,) so that if the lamp 1is
not faulty but in condition to operate prop-

~erly the coarse-wire end of the magnet will

40

SO

6o

be energized and attract the upper end of the

armature, thus opening the low-resistance

shunt and allowing all the current (except a
minimum amount which will pass through
the shunt fine-wire coil) to flow through the
coarse-wire coil and the carbons, the same
movement of the armature serving to sepa-
rate the carbons and establish the are through
the medium of the clutch devices and con-
nections hereinafter described.

One end of the fine-wire coil J is connected
with the conductor 33 from the positive bind-
ing-post of the lamp, and the other end of
said fine-wire coil is connected with the neg-
ative binding-post of the lamp.

Two rods 41 42 are secured at thelr upper
ends to the hood or casting 27 and at their

lower ends to the floor of the casing, the rod
41 being made tubular.

A cross-head 43 is
disposed between the rods 41 42 and provided
with rollers 44 to run on said rods. |

An arm 45, secured to and insulated from
the cross-head 43, projects laterally there-
from, and to the free end of said arm the up-
per-carbon holder 46 is loosely connected.
A cluteh-blade 47 is secured to thecross-head
43, and, depending therefrom, passes through

the floor of the casing and enters a hollow flat

1o 41.

shicld, which constitutes the arm C of the
lamp.

A rod 48 isadapted to have a vertical move-
ment in the shield or arm C and the tubular
One end of a chain 40 is attached at
one end to the upper end of the rod 43, and
after passing over a pulley 50, mounted in
the hood or casting 27, said chain 1s attached
at its other end to the cross-head 43. To the
lower end of the rod 48 a slide or bracket 51
is attached and adapted to be guided 1n ways

52 at the front edee of the shield or arm C.

To the slide or bracket 52 a holder 53 for
the lower carbon is loosely attached. In or-
der to insure the maintenance of the lower
carbon in proper relation to the upper car-
bon, a guide 55 is provided. This guide con-
sists of twoarms 56, pivotally attached to the
Jamp-arm and of a length to project beyond
the carbon, a roller 57 being mounted 1n the
free ends of said arms and adapted to bear
against the carbon. The length of the guide
is such that it will normally assume a down-
ward inclined position, and the weight of the
roller 57 will cause the same to bear against
the earbon with sufficient pressure to retain
the upper part of the carbon in a socket-piece
58, secured to the lamp-arm C.

It will be seen that when the cross-head 45
moves the carbons will be made to approach
or recede from each other according to the di-
rection of movement of said cross-head. A
friction-cluteh D is adapted to engage the
cluteh-blade 47, and in order to permit the
carbons to feed the elutch will be operated to
permit the cross-head to descend and thus
cause the carbons to be fed by the gravity of
said cross-head and attached carbon-holder
and upper carbon. In order to insure the
overbalancing by these parts of the lower car-
bon, its holder, and intermediate connections,

the eross-head is provided with a weight 54.

This weight is preferably composed of a box
containing shot or other small particles,
whereby the weight can be readily adjusted.

In constructing the cluteh D, I employ a
yoke 59, having an arm 060 to engage a stop
G0* on the floor of the lamp, and in this yoke
the two jaws 61 62 of the cluteh are mounted
and provided with {flat inner faces to engage
the celutech-blade 47. The jaw 61 is provided
at its edges with ears 63, which ave perforated

at their free ends for the free passage of a

rod (4, the latter being secured at 1ts ends to
the yoke 59. The jaw 62 of the cluteh 1s dis-
posed between the ears 63 and provided on
its back with an enlargement 65, the upper
face 66 of which is adapted toride on the fixed
rod 6+. The under face of the enlargement
65 is made with a recess 67, (preferably V-
shaped,) and in this recess a hook-shaped
tongue (8, projecting from the yoke 59, bears.
The extreme end of the tongue 65 bears 1n
the bottom of the recess, while the forward
face 69 of said tongue is adapted to bear
against the forward wall 70 of the recess (7.
Thus it wiill be seen that when the inner end
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1% of the yoke 59 is raised the movable jaw |

will be foreced toward the cluteh-blade and
the latter will be clamped between the two

jaws 61 and 062.

In connecting the clutch D and armature |

I3 a metal bar or weight 71 is provided at its
lower end with a hook 72 to engage the inner
end of the yoke 59, and to the other end a

coupling 73 is attached. A plate 74 is at-

tached at one end to but insulated from the |

coupling 73, and at its other end said plate is
pivotally attached to an arm 75, projecting
from the armature I at a point in proximity
tothe center of the latter. The bar or weight
1 also tends to move the armature when the
latter is released by the coarse-wire magnet.

The holder 76 for the globe 77 is provided
internally with a socket-piece 78, adapted to
receive the lowerend of the lamp-arm C and
be retained in position thercon by means of
a set-screw 73", The globe and holder can

- bemoved vertically to facilitate the trimming

35

4.0

of the lamp by loosening the screw 78, hut
will be prevented from falling by the engage-
ment of said screw with a shoulder 79 at the
lower end of the lamp-arm C. The globe-
holder is provided with a hinged ash-receiver
50, provided with a locking deviece S1.

In order to prevent the entrance of rain,
snow, and insects into the globe, a cover 82
1s provided therefor and secured to the lamp-
casing. The cover 82 is made with a central
hole, through which the upper carbon passes,
and to one side of this hole the cover is made
with an opening appreciably larger than the
lamp-arm for the accommodation of the lat-
ter. 'The opening in the cover is closed Dby
an insulated plate 83, provided with a slot Tor
the passage of the lamp-arm. The cover 82
1s provided with a depending flange 84, adapt-
ed to receive a ring 85 on the upper edge of
the globe, and the connection of the globe

~and cover is thus made sufficiently tight to

45

55

6o

prevent the entrance of rain, snow, and in-
sects into the globe. The ring 83 also serves
as a convenient support for a wire-netting 86,
placed on the globe, and also to prevent the

globe from breaking.

The lamp operates as follows: When cur-
rent first enters the lamp, it will pass through
the coarse-wire coil and the carbons, thus
moving the armature I3 and opening the low-
resistance shunt-circuit, at the same time op-
erating the clutch in the manner above ex-
plained and raising the clutch-blade slowly
to separate the carbons and establish the arc.
should the Iamp be faulty and refuse or fail
to start, the low-resistance shunt-circuit will
remain closed, and thus cut out the lamp.
As the lamp continues to burn and the arc
increases in length the consequent incereased

- resistance in the lamp-circuit will cause more

current to flow through the shunt-circuit, in-
cluding the fine-wire coil, and the armature
will be actuated to operate the clutch and
permit the carbons to feed.

Various changes might be made in the de-

tails of construetion of my invention without
departing from the spirit thercof or limiting
its scope, and hence I do not wish to limit
mysell to the precise details herein set forth.

HHaving fully deseribed my invention, what
[claim as new, and desive to sececure by Letters
Patent, is—

L. In an eleetric-are lamp, a magnet con-
structed with two salient poles of one and the
same polarity and an intermediate or conse-
quent pole of polarity different from that of
the salient poles, and an armature pivotally
supported by the intermediate or consequent

pole and adapted to be turned on its fulerum

by the salient poles, substantially as set forth.

2. In an arc-lamp, the combination with a
magnet having salient poles of like polarity
and a consequent pole of the other polarity,
of an armature pivotally supported between
its ends by the consequent pole within the
path of the lines of foree, said armature be-
ing constructed and adapted to be vibrated
by the action of the salient poles, substan-
tially as set forth.

5. In an arc-lamp, the combination with an
electromagnet having salient poles of like po-
larity and a consequent pole of the other po-
larity, of a pole-shoe on the consequent pole,
an armature having knife-edge bearings be-
tween 11s ends on said pole-shoe, said arma-
ture being adapted to be operated by the ac-
tion of the salient poles of the magnet, sub-
stantially as set forth.

4. In an are-lamp, the combination with a
magnet having salient poles of like polarity
and a consequent pole of opposite polarity,
of a pole-shoe secured to the consequent pole,
an armature, a plate secured to the armature
centrally between its ends, and a plate se-

cured to the pole-shoe and having a knife-

edge to receive the under edge of the plate
on the armature, substantially as set forth.

0. In an arc-lamp, the combination with a
magnet having salient and consequent poles,
of a pole-shoe secured to the consequent pole,
arms projecting from the ends of the said
shoe, an armature, a steel plate secured to
the armature approximately centrally be-
tween 1ts ends, a steel plate secured to the
shoe and having a knife-cdee to receive the
steel plate on the armature, and a steel plate
on the armature, having knife-edees to bear
against the arms projecting from the shoe,
substantially as set forth.

G. The combination with a magnet, of an
armature made In separate sections and a
yieldable thermostatic strip secured to and
connecting said sections, substantially as set
forth.

7. In an arc-lamp, the combination with a
magnet, of an armature pivotally supported
between its ends and adapted to be actuated
by the poles of said magnet, said armature

. |

being made in two parts connected together

by a thermostatic strip, substantially as set
forth. |
5. In an are-lamp, the combination with a
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magnet, of an armature made in two parts,
the meecting ends of said sections belng 1n-

clined, and a yieldable thermostatic strip se-

cured at one end to one end of one section of

the armature and at the other end to the other
section of the armature, substantially as set
forth.

0. In an are-lamp, the combination with a
coarse-wire magnet and the carbons in series
{herewith, of an armature, a low resistance
carried by said armature and included in a
shunt - eireuit around said magnet, and a
switeh inceluded in said shunt-cireuit and op-
erated by said armature, substantially as set

fOl‘J[rh . }

10. In an are-lamp, the combination with a
coarse-wire magnet and the carbons included
in series therewith, of an armature, a low ve-
sistance secured to and carried bysaid arma-

ture and included in a shunt-circuit around

the maguet, a contact-arm secured to a ter-

minal of the lamp, and a contact block or

nlate carried by the armature and adapted
to engage said contact-arm, substantially as
set forth. |

11. In an arce-lamp, the combination with a
magnet, its armature and carbons, of a hori-
zontally-disposed air-pot having its plonger-
rod connected with sald armature, one end of
said air-pot being pivotally supported, and

“aspring fixed at oneend and bearing atitsfree

by
{1

end against the pivoted end of the air-pot aft
a point below said pivotal support, substan-
tially as set forth. |

12. In an arc-lamp, the combination with a
magnet and its armature, of a vertically-mov-

“able cross-head, an upper-carbon holder car-

40

ried thereby, a movable carbon-holder, flexi-
bly connected between the cross-head and
lower-carbon holder, a clutch-blade attached
to the cross-head, a clutch connected with the

armature, and an adjustable weight secured

50

55

60

to the cross-head whereby to insure the proper
overbalancing by the cross-head, of the lower-
carbon holder and attached devices, substan-
tially as set forth. |

magnet having salient and consequent poles,
and a vertically-movable cross-head, of an
armature pivotally supported between 1is
ends by the consequent pole of the magnet,
upper and lower carbon holders connected
with said cross-head, a clutch-Dblade. con-
nected with said cross-head, a cluteh and
connections between said cluteh and arma-
ture, substantially as set forth.

~ 14. In an arc-lamp, the combination with a
magnet and its armature, of a weighted con-

nection between said armature and sald
cluteh, said weighted connection being adapt-
cd to transmit motion from the armature {o

the cluteh and also to move said armature.

when released by the magnet, substantially
as seb forth. -

15. A cluteh comprising a yoke having an
inwardly-projecting tongue, a jaw pivotally
supported within said yoke, and a movable

w

jaw adapted to be engaged and moved fo-
ward the pivoted jaw by said tongue, sub-
stantially as set forth. 70

16. A clutch comprising a yoke, a jaw piv-
otally supported within said yoke, a movable
jaw having a recessed projection on its back,
and a tongue on the yoke adapted to enter
the recess in said projection on the movable 75
jaw whereby to move the latter toward the
pivoted jaw, substantially as set forth.

17. Inaclutch, the combination withayoke
having an arm projecting therefrom, and a
rod extending transversely throughsaid yoke, 8o
of a jaw having ears pivotally connected to
said rod, a movable jaw disposed between
said ears, an enlargement on the back of said
movable jaw and adapted toride against said
rod, said enlargement having a recess in its &3
under face, and a hook-shaped tongue pro-
jecting from the said yoke and entering sald
recess whereby to move the movable jaw to-
ward the pivoted jaw, substantially as set
forth. B QO

18. In an arc-lamp, the combination with
the carbons and a cluteh, of a magnet com-
prising a core, a coarse-wire coil on one end
of said core ineluded in the lamp-cireuit, and
a fine-wire coil on the other end of the core 95
included in a shunt-cirenit, a consequent pole
between said coils, an armature supported
between its ends by said consequent pole and
adapted to be actuated by poles at the respec-

tive ends of said core, and connections be- 100

tween said armature and eluteh,substantially
as set forth. | .

19. The combination with an are-lamp hav-
ing a movable lower carbon, of a guide for
said carbon consisting of arms pivoted atone 1035
end to the lamp-arm and having a rvoller
mounted in their free ends adapted to bear
against said lower carbon, substantially as set
forth. .

20. The combination withan are-lamp hav- 110
ing a movable lower carbon, of a guide for
said lower carbon, said guide consisting of

| arms pivoted at one end to the lamp-arm and
18. In an are-lamp, the combination with a -

a roller carried in the free ends of said arms,
said arms being of such length as to project 115
farther beyond the carbon than 1s necessary
to cause the roller to bear against the latter,
whereby said roller can have a vertical move-
ment and prevent the possibility of the car-
bon binding in its guide, substantially as set 120
forth.

21. The combination with an are-lamp hav-
ing a movable lower carbon, of a guide for
said earbon, said guide consisting of pivoted
arms and a roller carried by sald arms and a 125
socket-piece above said guide, to recetve the
carbon, substantially as set forth.

29, In an arc-lamp, the combination with
the lamp-casing and lamp-arm, of a globe-
holder attached to the lamp-arm, a globe sup- 130

ported by said holder, a ring mounted on the
upper edge of the globe and having a depend-

ing flange, a netting on the globe and secured
to said depending flange of the ring, and a
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cover for said globe secured to the casing and
having an annular depending flange to re-
ceive and inclose the ring on the elobe, sub-
stantially as set forth.

)

2o. In an are-lamp, the combination with .

]

|
|
1

and be guided vertically on said lamp-arm, a
set-serew for securing the ¢lobe-holder in a

ixed position on the lamp-arm, and a shoul-

the lamp-arm, of a globe-holder, a socket-

piece in said globe-holder, adapted to receive
the lamp-arm and to be moved vertically
thereon and means for retaining said globe-
holder in a fixed position at any desired ad-
justment, substantially as set forth.

24, In an arc-lamp, the combination with

the lamp-arm, of a globe-holder, a socket-
piece in said globe-holder adapted to receive

der on the lamp-arm against which said set-
screw will rest when the globe-holder is low-
cred, substantially as set forth.

In testimony whereof I have sioned this
specilication in the presence of two subserib-

g witnesses.
LIHLOMAS EDGAR ADAMS.
Witnesses:

PERRY NORRIS,
P, G. KASSULKER.

IS
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