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1o all whom it may concern: |

Be it known that I, Roeerr E. LEVE, a
citizen of the United States, residing in New
York, in the borough of Manhattan, county

and State of New York, have invented cer-

tamn new and useful Improvements in Elec-

tric-Arc Lamps, of which the following is a |

specification. . _
This invention relates to arc lamps and

more particularly to the feeding and sepa- |

rating mechanisms for the electrodes.
Applicant is aware that, prior to his inven-
tion, an electrode carriage has been gravity
fed by means of clock work operating comn-
timuously to lower. the carriage during the
burning of the lamp. He is also aware that
an electrode carriage has been gravity fed by
the release of friction brake mechanism con-
trolled by a shunt coil. Heis also aware that
convergent electrodes have been fed by the
differential effect of shunt and sertes coils,
where said - differential effect . operated
throughout its entire range to vary the brake
tension; and that said differential effect has

~been utilized in the samé mechanism to Vary

the relative separation of the electrode ends
while at- the same time varying the brake

- tension.  This statement is made so that s
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clear conception of applicant’s mvention
may be had. - | -

In general the object of applicant’s inven-
tion is to improve the feeding and control of

an arc lamp, to cheapen and to simplify its

construction. B

Applicant has found that feeding mechan-
ism relying upon the mere release of a fric-
tion brake to control the lowering of its elec-
trode carriage results in irregular or Jerky

feeding due probably to the great decrease in |

friction between relatively moving surfaces.
To insure proper steady feeding, applicant has

~devised apparatus in which he causes an in-
ertia governor, which may be in the form of a

pendulum escapement, to operate in parallel
with his friction brake. By this combina-
ton the sudden decrease in friction at the
brake referred to when feeding starts is coun-

teracted by the inertia governor until the

controlling mechanism automatically acts to
apply the proper pressure to the brake mech-
anism. Applicant has also found it desir-
able norn;z;lF

y to maintain a fixed tension or

pressure 1fr-the brake mechanism, which is

not varied throughout part of the range of

the differential effect of the shunt and series

coils, while their differential effect through-

| out 1ts entire range is effective in controlling
the relative separation of the electrode ends.

A further a({)vantage 1s obtained by appli-
cant 1n economy of construction by arrang- 60
ing his winding drum, brake sheave and cs-
capement wheel all on a single shaft.

: %‘urther advantages will be apparent from

the following description and will be set.

forth in the claims. ' 65
An embodiment of applicant’s invention

tor purposes of illustration is shown in the

accompanying drawings, which form a part

of this application, in which like characters

designate corresponding parts and in which 7¢

Figure 1 is a front elevation; F g, 2 is a
side elevation with parts broken away; and
Fig. 3 is a top plan with parts broken aWay.

Referring now more in detail to the draw-
ings,—A indicates a base of suitable size and 75
configuration for supporting the feeding and
controlling mechanism, part of which is
mounted on the upstanding frame b suitably.
secured to the base A. '

Mounted on the base A are shunt and 80
series coils which are shown respectively as
solenoids C and D separately mounted.
These coils are arranged so that their differ-
ential effect may be utilized and this is ac-
complished in applicant’s illustrative em- 85
bodiment by linking the re bective solenoid
cores ¢ and d to opposite ends of a lever frame
E pivoted intermediate its ends by the shaft
¢ to the frame b. By this mechanism the °
joint effect of the coils is mechanically dif- 90
terentiated although the differentiation may
be accomplished electrically or magnetically
1n & manner well known in connection with
electro-magnetic devices. |

Suitably secured to and dependent from 95
the base A are two pairs of parallel guides f, f
and g, g, the pairs of guides being down-
wardly convergent as shown in Fig. 1. A
urde tube H is also suitably secured to the
ase A and depends vertically in a central 100
position. The lower ends of the parts f, 1, g,
g and H are suitably secured to the lower par-
tition 4 and serve to sustain the same in
position. | ' |

The electrode carriage illustrated in its en- 105
tirety by J has an up and down movement
and its various parts are guided by the parts
57,9, 9, H. In the embodiment illustraved
the carriage J comprises a central follower
part j embracing the tube H and freely slid- 110
ing ‘thereon. Laterally projecting arms %

, and [ are fxed to the follower § and projeet
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through suitable bearings in.two  other fol-
lowermembers m and n. Thefollower mem-
bermisprovided with suitable bearings which
may embrace the ways or guides 7, f while the
5 follower member 7 is similarly related to the
ways or guides ¢, g. In an intermediate po-
sition between the ways 7, f and ways ¢, ¢, the
follower members m and n are respectively

provided with securing means or clamps o |

and p for the electrodes ¢ and ». The elec-
trodes ¢ and r extend down parallel to the
ways J and g. The electrode ¢ projecting
tnrough a suitable guide opening in the
lower partition plate+ and the electrode ralso
through an enlarged or slotted opening in the
plate, after first passing through a compara-
tively snugly fitting opening in the adjust-
able slide s which will be described later.
Projecting into the interior of the tube . H
from the follower member 7 and through the
slot £ 1s 2 pin shown'in dotted lines in Fig. 1,
and designated by'¢. To this pin is secured
sumitable suspension means u serving to hold
~ the entire carrage J and suspended elec-
o5 trodes ¢ and 7 in suspension to be gravity fed
and subject to control as will hereinafter be
apparent. .
Upon a main shaft » journaled in the frame
‘b 1s suitably arranged a collection of parts
operative in the control of the feeding here-

184,
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‘1nbefore referred to.. A winding drum w is.

suttably positioned upon the shaft » and is

fixed against feeding or unwinding rotation -

relatively to the shaft v. This method of se-
35
- and as shown in the drawings in which
a ratchet wneel x is secured to the shaft v and
a spring pressed pawly, secured to the drum w
engages the ratchet & permitting rotation to
wind up cord u but preventirfe relative feed-
ing rotation.’ A winding spring zis provided,
one end of which is secured to the drum w
ana the other end of which.is secured to the
frame b and which has a tendency when the
suspension means or cord % has been un-
wound from the drum w to re-wind the drum
w by reason of the tension placed in the
spring z by the unwinding of the drum. For
some purposes the drum w may be secured
fastto the shaft v, as when the drum is not to

~be self-winding. :
- A brake sheave 2 is fixed fast to the shaft v

- 40
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and also an escapement wheel 3 is fixed fast

to the shaft v. An escapement 4, which may
55 be pivoted to the frame b by the pivot 5,
-nominally engages the escapement wheel 3

and, as shown, may be provided with de-

pendent pendulum like portions 6. This es-
capement wheel and escapement is an inertia
60 governor by reason of the fact that, in order
that a rotation of the escapement wheel 3

may take place, it is necessary that escape-

ment 4 with its pendulum be moved back
~and forth constantly overcoming the ihertia
85,

curing may be that of a selfwinding drum-

1'

1 cured to the crossbar 8 of the frame b and the
-other end secured to one end of a lever 9 ful- -

| as to overlie the free end of the

vious that after a downward movement of

' 898,052

-escapement wheel or of the brake sheave 2

may be effected. D
A suitable friction band 7 which may be in"
the form of a cord or chain is provided for

the brake sheave 2.  This friction band is 7¢

“held preferably under normal tension about

the brake sheave 2 and is under the control

of the shunt coil C, as well as under the con-
trol of the differential effect of the shunt coil
C and the series coil D throughout a certain 75
part of the range of said differential effect as
will hereinafter be apparent. To insure nor-

mal fixed ténsion of the band 7 about the

sheave 2, one end of the band 7 may be se-
80

crumed upon a shaft 10 journaled in the
frame 6. To the other end of the lever 9, is
secured a tension spring 11 adjustably se-
cured at one end by the screw 12 to. the base
A. A lever arm 13 is also secured to the .
shaft 10 and extends out towards the shunt
coll C as indicated in the drawings. Suit-
ably. mounted on the frame E is an’ adjust-
able screw 14 which passes through the cross-
piece 15 of the frame E, and is positioned so
Fever 13. In
Fig. 1, the end of the screw 14 is shown just
touching the end of thelever 13, and it is ob-

85
90

0o
the solenoid core d an upward movement of
the screw 14 would be accomplished and
there :‘would be no effect upon the lever 13,
and coﬂse%uently none upon the tension of

the brake band 7. However, should the ef- 10

feet of the shunt coil C overcome that of the

series coll D and cause a downward move-
ment of the core ¢,*the screw 14 would press
against the free end of the lever 13, moving
1t against the tension of spring 11 to de-
crease the tension of the -braﬁe band 7 about
the brake sheave 2. This brake tension
would be varied throughout the limits of the -
differential effect of the coils C and D meas-

16

ured by the movement of the end of the 11

screw 14 from the position shown in Fig. 1 to
the lowermost position for the end of screw

14 which the differential effect of the coils C
and D could bring ‘dbout, but not through-
out any other portion of this differential ef- 11:
fect, since an upward movement of screw 14
can never 1ncrease the brake tension above

normail.

As shown the entire weight of the electrode
carriage and electrodes 1s resisted by the 12(
feeding mechanism but by reason of the pe-
culiar brgke control and the inertis governor
operating’ in parallel thereto .very steady

Teeding is accomplished. In addition to this .

control of the feeding as described, the differ- 12:
entlal effect of the coils C and D is harnessed

so as to regulate or control the relative sepa-
ration of the arcing ends of the electrodes ¢
and » by mechanism as follows:—

of the moving parts before the rotation of the | Pivoted to the lever frame E, as by the 130
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stud 15, is a connecting rod 16 passing down
thr ouo'h the hole 17 in base A and

ver 18.  The -bell uanl lever 18 may be

journaled to the upright 19 fixed to partition

v and the other end of the bell crank lever 19
tnmmmh s in a pin 20 passing through a hole
in slide § and making oper atmu connection
therewiti to qunwdte the slide s in Ways
21 on one side ot cross-prece 22, Whenever
the lever frame 18
electrode r is moved relatively to the lower
end of electrode ¢ through the medium of the
mechanism just deseribed and consequently

the separation of the electrode ends is va-

ried throughout the entire » ance of the différ-

- ential eﬂect of cotls C and D. When the se-
ries coil DD overcomes thllt coll C the elu:—'

trodes are separated and vice versa. 23 in-

dicates a bridee of smtabl{, material butwuun
the electrodes.

1t 18 to be understood that the electuc Clr~

cult connections for the coils and the elec-
trodes, etc., may be m accordance with well

known pmctwe 1n the art and need not be de-
seribed i detail; also necessary insulation

and other well knm\ N acceessories may be em-
bodied in the construction, such as suitable
resistance, connecting wires, blow out mag-
net 1ndi cated by 24, ete.

Certain of the pdl ts of my invention are
uselu! 1 other combinations than t hose illus-

trated and may be modified in their embodi-

ment all within the scope of t’w accompany-
ing clanus. e

TWhat 1 clgim and d{wn e to secure by Liet-

ters Patent 1s:—

. In an are lamp, a
feed electrode carriage sustaining a pm1 of
dependent converging electrodes; feeding
mechanism for said carriage compnsmfr a,
winding drum for a suspension cord, a brake
sheave and an escapement wheel all mounted
concentrically upon and secured to a single

pivpted at
1ts lower end to one end of the bell crank le-

018 nmvﬂd the lower end of-

au&,pundul gTavity-

3
1‘0tatable shaft;

about said brake sheave; means for adjust-
ing said fixed tension; a "shunt and a series
0011 provisions for dilferentiating the joint
effect of said coils; means intermediate sald

mg said brake tension throughout only a part
of the range of tlie differ ential effect of said

- coils; an escapement wopemtlnﬂ' with said

lsmpem(,m wheel; and means intermediate

a brake band fixed at one
‘end and nommlly held under fixed tension

45

00

‘provisions and said brake band for decreas-

55

sald Provisions and said electrodes for chang-

-ing the relative lateral separation of the elec-
trode ends throughout the range of said dif-

ferential effect of said coils.

2. In an arc lamp, a suspended gravity
feed electroda carriage b"llSt&llllllW a pawr of
dependeng converging - eluotrodes Teeding
mechanism for said carrlage comprising g
winding drum for a suspension cord, a brake
sheave and an escapement wheel all mounted
concentrically upon and secured to a single

rotatable shaft; a brake band fixed at one
cend and nolmallv held under fixed tension

about said brake sheave; means for adjust-
ing said hxed tension; a ‘shunt and a series
coll; provisions for dlfferentmtmg the joint
effect of said coils; adjustable means mnter-
mediate said pI‘OVlSIOHS and said brake band
for decreasing said brake tension throughout
only a part of the range of the differential ef-
fect of said couls; an escapement codperating
with said Lscapement wheel; and means in-

termediate said provisions and said elec-

trodes for changing the relative lateral sep-.

aration of the electrode ends throughout the
range of saild differential effevt of said coils.
In testimony, that 1 claim the feregoing as
my mvention, T have siecned my name In
presence of two SLbSGI‘lblng witnesses.

ROBERT E..LEVE.
Witnesses:
- Pavn GoOEPEL,
HENRY . SUHRBIER
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