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To all whom it may concern :
Be it known that I, WILLIAM M. THOMAS,

For lamps to be used in series there is asso-
clated with the soft-iron core a special regu-

~ of Cincinnati, Hamilton county, Ohio, have | lating-member consisting of a high- resistance

invented a new and useful Improvement in
5 Regulators for Electric-Are Lamps, of which
the following 18 a Speelﬁcatlon
My invention relates to improvements 1n
those electric-are lamps whose electrodes are
maintained at proper polar separation by di-
rect attachment of one of them to a soft-iron
armature or suction-core (or its equivalent
solenoid) suspended within a helix In the are-
circuit; and my Invention 18 more espemally
deSlgned for securing illuminating equilbrium
15 among two or more Such lamps employed ‘i
series. XL
The prime heliz.—In my present invention
I employ a single-layer helix having one or

180,

more bared tracks for the traverse of as many

shifting contact-wheels, which have integral
*Lttmchment to both armature and electr ode
and which constitute part of the electric 0011-
duit to the latter, similar to the like parts de-
scribed 1n my patents numbered, respectively,

20

o5 253,822, 263,246, and 263,247, to which reier- .

ence may be made for more mmute descrip-
tion of whatever my said- devices possess in
common; but whereas in sald previous pat-
ents the current entered the prime helix at

stream to the contact-wheels, leaving the en-
tire lower - part of the helix out of field, in my

- present invention the initial current, being di-
vided and entering simultaneously: ‘oth up-
5
; in multiple connection, one branch current
flowing down that portion of the prime helix

which is above the—for thetime being—place

of wheel-contact, and the other branch cur-
rent flowing up the remaining portion, and
the two currents reuniting at said place of
contact, it follows that the heélix i8 constantly
11131112:661 throughout its whole extent, and that
“in a twofold eapaeity, as will s_hortly appear.
The armature.—Mechanically attached to the
~carbon - carrier coincident with the prime
 helixX’s geometrical axis is a soft-iron suction-
core, preferably tubular, and which, in A880-
ciation with the descr ibed coacting parts Con-

40

-4

one end only and then traveled in a single |

per and lower extremities of the prime helix

heh*sa: that shunts the arc, and Wth]l 18 brought
mto activity on any excess above normal of 55
electrode separation and inproportiontosuch
excess and in mechanical opposition to the
core-suction. The thus associated core and
shunt are known in this specification as the

‘“‘ duplex armature.” Theimpact-level of the 60
contact-wheels and the line of separation of
the two armature-members coincide with a
constantly - shifting horizontal plane, whose

_position at any given instant determines the

level of common exit of the prime helix’s two 65
oppositely-directed currents,and consequently
the portions of the prime helix which thegse
currents, lespectwe]y., for the time being oc-

cupy.

Briefly stated, my egulatm compllses a 70
prime helix whlch, as already intimated, re-
ceives the electric current at both ends in two
separate and oppositely -flowing streamlets,
which, reuniting, escape at the same shlftmn
level thr ough bared tracks on the helix’s pe- 75
riphery 11:1130 an oscillating member, of which

the positive carbon forms an mteﬂ"lal part,

the vicissitudes of arc distance being auto-
matically corrected by the perturbations of
this oscillating member through purely elec- 8o
tro-magnetic agencies in both the upward and
the downward “dir ections, the downward per-
turbations graduaily pr evuhnn as the car-
bons wear away. Like the forms described
Iin my above-cited patents, the present form
permits the use of carbons of any desired
length, limited only by that of the prime helix,
which may be of any convenient dimensions.
- In the accompanying drawings, Kigures 1
and 2 are respectively a front and a side eleva-
tion, of a lamp embodying my improvements.
Fig. 3 shows the position of the oscillating
member within the helix at insertion of a car-
bon. TFig. 4 shows the oscillating member de-
tached. Fig. b1s an axial section of-my du-
plex armatbur e, together with a portion of the
supporting-stem. Fig. 6 is a transverse sec-

90

95 -

t tion at the plane of 111113&013 of the contact-
“wheels.

Flﬂs 7, 8, and 9 are ideal illustra-

50 Stltutes the normal reguhtor of are- dlstallce | tions of the relative actions of the prime helix 100
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and contact-wheels. Ifig. 10 shows the form
of my oscillating member employed for iso-
Ifig. 11 represents, by axial sec-
tion, a modification of my compound or du-
plex armature. |

A represents a plate or collar of vuleanite
or other suitable non-conducting material.

P and N are binding-posts for the wires p
and =, which respectively convey the entering
and departing currents. Both binding-posts
are projections of a brass base, A/, which is
fastened to collar A. Post N has direct elec-
trical communication with base A’ and with
1t8 hereinafter-described attachments. Post
P 1s insulated from plate A’ by vuleanite bush-
ing «. S .

Firmly secured to collar A, and depending
therefrom, is a tube, B, of brass or other non-
magnetic substance, which tube constitutes
the bobbin of my prime helix B, hereinafter
described. |

To the lower end of tube B’ is secured a vul-
canite collar, C, from which rigidly depends
a brass pendant, D, that supports and has
electrical connection with the holder E of the
negative electrode I, which may be of carbon,
as shown, or of refractory metal. The nega-
tive electrode I has electrical connection D f
A’ N with the exit-wire 2. The bobbin B’ is
wound from end to end with wrapped wire G,
ot half the transverse section of wire p, which,
communicating by both ends, as at G' and ¢,
with the positive post P, constitutes the prime
helix B. The periphery of the thus formed
prime helix B has one or more bared tracks
g, for the traverse of the switch or contact-
wheels of my ‘“‘oscillating member’? H, now
to be described.

IFrom mid-length of a horizontal brass bar

H’, which carries a holder, J, for the positive

electrode or carbon K, there extends verti-
cally a (preferably tubular) brass rod or stem,
I, forming part of my armature-support. This
stem I carries upon a collar, 4, a tubular eyl-
inder or sleeve, Y, of soft iron. ~
The sleeve Y, known in this specification as
the ‘‘suction-core,’’ has a vulcanite cap, M, to
whose bail Q are attached metallic suspenders
or chains O, which, passing over sheaves R,

50 Journaled in bearings S upon base A/, termi-

53

60

nate 1 weights T, that arve guided to a verti-
cal path by rods f, one or both of which may
do duty as part of the current-exit, as indi-
cated by arrows in Fig. 2. |

Extending upward from the ends of bar H’
are springs U, In whose summits are journaled
my switch or contact-wheels V, which occupy
and traverse the Dbared tracks g, upon the
prime helix’s periphery. Said wheels V may
have circumfierential grooves » for guide-
rods W.

The members H', I, J, O, Q, R, S, U, V, ¥,

N, and n, are all of brass or other non-mag--

netic metal, to enable their use as simple eur-
rent-carriers. |

Iig. 10 represents that form of my oscillat-
ing member whose armature consists of a sim-

283,042

ple suction-core, a form which suffices for the
regulation of a single isolated lamp or for any

| number of lamps that have independent con-

nection with the line-wire or with the gener-
ator. |

- IFor two or more lamps in servies it is well
known that there is required in addition to
the ordinary suction-core asupplementary in-
strumentality which will operate to counter-
act such excessive action of the arc-widening
functions of the core proper as would seriously
weaken the series-current even to the possible
extinetion of the less mobile or weaker lamps
thereof. Such instrumentality has generally
meluded some form of high-resistance helical
shunt, but one whose duty it has merely been,
at abrupt and somewhat arbitrary Intervals, to
abandon the electrode to the action of its own
gravity, or to spring force, for all of the feed-
ing or protractile movements of the carbons,
the electro-motive functions in that particular
lamp being, for the time being, non-existent,
and, so to speak, dead. Beside the large
amount of current-force wasted in overcoming

the considerable mechanical ponderosity of

the electrodes and their adjuncts under this
system of operation such expedients are amen-
able to the more serious objection of violent
fluctuations inseparable from the use of such
fast and loose machinery, however simple.
These defects practical tests prove my electro-
magnetic feed to have femedied.,

The form of special or supplementary feed-
regulator which, for series use, 1 prefer to as-
soclate with the already-described retraectile
regulator Y, isshownin Iigs. 3and 4, in which,
beneath the soft-iron core Y, and in alienment
with 1t, there rests upon collar 7 of said stem
I a helix, 7, of wrapped wire, of higher resist-
than that of the normal are, and which on any
excessive widening of the latter becomes ener-
gized and operates to shunt the same. The
saicdt helix Z, known in this specification as
‘“the differential,”’ is so wound as to be at-
tracted by the lower and repelled by the up-
per current of the prime helix, and conse-
quently operates when energized in direct op-
position to the suction-core Y. The said dif-
ferential has direct electrical connection below
with electrode-carrvier H’ of the oscillating
member H, 80 as to tap the main current be-
fore reaching the arc and thus *“shunt?’’ or
““short-circuit?’’ the latter, and above through
the hollow core Y with bail Q, and thence
through the parts O, R, S, ', and N, with exit-
wire #n. The dotted lines Y Z in Figs. 1 and
2, and the strong lines Y Zin Fig. 3, indicate
the appermost position of the armature rela-
tively to the prime helix. The partY Z thus
constructed I eall *‘the compound or differen-
tial armature.’’

In the figures the paths of the direct and of
the shunted currents are respectively indi-
cated by-strong and by broken arrows. By

| proper adjustment of the counterpoise my os-

cillating member, whether for isolated or se-

| ries use, is 8o graduated as to weight that, on
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- Ing away of its carbon, the transfer of chain-

- to maintain thesaid approximate equilibrinm.
Except to secure electrode contact of a eut-out
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- Ing allowed as insures electrode-contact on
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- lation for series, which depends wholly on au-

60

~  1n present invention, than by mechanical con-

inserfion therein of a fresh carbon, the said:

prime helix respectively above and below the—

‘force on the other section, the two forces act-

which the practicability of subdivision de-

283,042 - - 3
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oscillating member, (being then in its highest |
position relatively to the prime helix,) the
weights T, together with the external portions
of the chains O, allow said member, and the
then interior portions of chain, preponder-
ance just sutficient to close the electrodes when .
the lamp is cut out of cireuit, and so that as
the oscillating member descends, and at the |
same time sufters loss of weight by the wear-

welght from outside to inside exactly suffices

lamp, my oscillating member might be so
counterpoised as to be absolutely devoid of
virtual weight, because the exigencies of act-
ual operation of my lamp demand neither
welght nor spring nor other extrinsic force,
both teed and retractile movements of the elec-
trode being accomplished by the direct agency
of the electro-magnetic forces alone.. -
- It will be seen that each of the portions of

for the time being—Ilevel of current-escape is
the theater of two concurrently-shifting elec-
tro-magnetic forces relatively to the duplex
armature—that is to say, thereis in each por-
tion of the prime helix an attractive force on
one section of the armature and a repellent

ing on one armature-section co-operating to re-
tract and those on the other armature-section
to protract (‘‘feed’’) the carbon, the centers of
energy of these forcesall moving in company,
now upward and now downward,with the rela- |
tively-varying forces of the direct and shunted
currents, the downward shifts in the long run |
prevailing as the carbons wear away. It is
then apparent that in the present device the
entire prime helix is utilized in a twofold ca-
pacity, the repellent forees of one part coact-

on the same armature-section; or, in the single
armature simply, in the isolated lamp form,
Fig. 10. Only such excess of weight of the
oscillating member over the counterpoise be-

withdrawal of current, and the positive elec-
trode having unbroken connection with such
member, and-in fact constituting an.integral
part of it, the entire actions both of feed and
retraction are purely electro-magnetic, and
quite independent of weights,springs, clutches,
or like mechanical adjuncts, with a consequent
marked gaininpromptness, delicacy, and econ-
omy of current-force. This important regu- |

tomatic control of the carbon-feed, and upon

pends, 18 believed to be more perfectly attained
by the electro-magnetic forces themselves, as

nections and disconnections for bringing into
momentary action the force of gravity or of a
spring. . - _

The above-described preferred form of my |

invention may be modified in non-essential

particulars. For example, my duplex arma-

ture may be formed as in Fig. 11, in which a
solenoid, L, (which is in this form the lower
element of the armature and which constitutes

| @ part of the current-channel from the prime
| helix to the electrode,) is substituted for and

discharges the functions of the suction-core,

the helical shunt Z in this form being the up-
| per element of the armature.
i cation the directions of convolutions of each

In this modifi-

| respective element are such as to cause it to

be repelled by that part of the prime helix
which is nearest to and attracted by that most
distant from it. By this means, althongh their
position on the armature is reversed, the re-
spective functions of my two armature-currents
are 1dentical with the corresponding members
of my typical form, Figs. 3 and 4—that is to

Say, my solenoid performs the retractile and

my differential, as before, the entire feeding
duties of the regulator. o
Another possible modification of my inven-

tion may combine with such a duplex-current

prime helix an electrode with integrally-at-

| tached solenoid, the center of whose field of
‘energy 1s normally coincident with the plane

oi confluence of the two helix-currents, said

| solenoid being either single for an isolated
lamp or compound (in which a solenoid in

the arc-cireuit is concentric to an' integrally-

attached and mutually-shifting shunt-helix)
for a series lamp. |

One or more of the above modifications may
be embodied in separate applications for pat-
ent, for which more specific descriptions are
reserved. |

1 am aware that electric-are-lamp regula-

‘tors have been devised for single lamps in

which a suction-core located in a main helix

‘that has formed part of the are-circuit has
‘been so fastened to one of the carbons as to
‘graduate or control a spring or gravity feed,

and that such lamps have been adapted for
series use by such a core or by an external
armature, which has had clutch or like fast
and loose attachment to the carbon, and bHeen
associated with a high-resistance shunt-helix,
whose duty it has been,when the arc-distance
has become excessive, to surrender the carbon
to a spring or gravity feed, the electro-mag-
netic forces being for the instant, so to speak,
dead. I therefore: disclaim novelty in such
cores, shunts, and prime helices, broadly con-
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sidered: I have, however, no knowledge of ’

pre-existence of a regulator in which the illu-
minative equilibrium of electric-arc lamps in
series has been maintained by exclusively di-
rect action of the electro-magnetic forces upon

125

both the feed and retractile movements of the - |

carbon. | |

-1 am also aware that electric-arc-lamp regu-
lators have been devised in which a soft-iron
core, (or-two such cores integrally attached
endwise,) having mechanical connection with

one or both carbons, hasbeen suspended within
two oppositely-attracting helices, of which one -
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has been 1n the arc-circuit and the other in a
shunt thereotf; but such devices have been
constituted differ ently to mine, notably in the
fact that their centers of field energy have
been fixed instead of being shiftable with the
core or cores, which latter have been capable
of a comparatively limited range of oscillation,
necessitating either the use of short carbons
or some kind of tast-and-loose connection with
the same, |

Whatever novel subject-matter I have set
forth and not claimed or attempted to claim
herein I have claimed or attempted to claim
i other applications, or have reserved to be
claimed in future original applications.

I claim as new and of my invention—

1. Inanelectric-are lamp, the combination,
with a suction-core or armature mechanically
connected to the electrode, of a helix that re-
celves two oppositely-directed branches of the
arc-currvent supply, which, entering the helix

at 1ts respective ends, reunite at a shifting com-

munication with the electrode, substantially
as set forth. * |
2. In an electric-arc lamp, a prime helix,

the extremities of which are connected with

the same rheophore, and which has one or
more bared tracks that are traversed by as
many conductors mechanically connected to
the suction-core and to one of the electrodes.

3. In an electric-arclamp, a helix whose up-
per portion conveys & descending and whose
lower portion conveys an ascending branch of
the arc-current supply, In combnntlon with an
electrode having an integrally-attached soft-
iron suction-core, which occupies and is sub-

ject to the inductive and attractive energies of

said upper portion and to the concurrently-
directed repellent energy of the lower portion
of said helix, substantially as and for the pur-
pose set forth

4. In an electric-arc lamp,in series, the com-
bination, with a duplex armature 111ten*1 ally
fxtta,chul to the electrode, of a prime helpc In
the are-circuit, which 18 traversed by two op-
positely-directed branches of the entering cur-
rent, which exercise upwardly-directed at-
tractive and repellent energies on one arma-
element and downwardly-directed at-
tractive and repellent energies on the other
armature element, &ubst%ntmlly as and forthe
1)111'1)0865 set forth.

H. Inanelectric-arc-lamp 1ewulat0r 1N com-
bination with an oscillating membel H, of
which a suction core orar nntme an elec‘u ode-
holder, and one or more contact- whee]s are in-
tegral parts, the prime helix I3, having one or
morebared tracks, which helix communicates
at both ends with the current-supply, and at
a shifting mtermediate level through said
track fmd wheels with the positive ele(,trode
substantially as set forth.

6. An electric-arc-lamp regulator having a
prime helixin the are-cir 011113 which receives
current at bothendsin two Sepaa ate and oppo-
sitely-flowing Stle’m’l&, and which discharges
both streams at

or more contact-wheels in said circuit that oc-
capy bared tracks on the helix’s
and have mechanical connection with a sue-
tion-core or armature of said helix and with

the positive electrode, substantially as sef
forth.

7. In combination with a prime helix in the
arc-circuit whose upper and lower portions
are traversed by oppositely-directed branches
of the current-supply, the duplex armature Y
Z, Integrally attached to the positive electrode
and of which one member Y 1s subject to the
combined upwardly-directed attractive and
repellent forces of said helix portions, and of
which the other member (which 18 a high-re-
sistance helix that shunts the are) is subject
to the downwardly-directed attractive and re-
pellent forces of said helix portions, substan-
tially as set forth.

8. An electric-arc-lamp regulator in which
a prime helix in the are-cireuit has electrical
communication at both ends with the positive
rheophore, and has one or more bared periph-
eral tracks, in combination with an oscillating
member which consists of the following inte-
grally-attached parts, to wit: positive elec-
trode-holder H’, duple& armature Y Z, springs
U, and the switch or contact wheels V, sub-
5t¢1,11t1%11y as set forth.

9. In an electric-arc-lamp regulator the fol-
lowing elements, to wit: a prime helix in the
arc-circuit which receives the current at both
ends, which current traverses the respective
portions of the helix in two oppositely - di-
rected streams that escape at a variable level
through one or more bared tracks, 1in the de-

seribed combination with an oscillating mem-

ber which comprises the following mtenmlly
attached parts,namely: acarbon-carrier,which
has mecha,memlly attached to 1t one 01 more
contact-wheels In arc-eircuit, and which has,
coincident with the prime helix’s axis, a du-
plex armature whose members are attached
endwise and consist, respectively,ofa soft-iron
tube or core and a helix of high resistance
which shunts the are.

10. In an electric-arc regulator, a prime
helix in the arc-circult wound and connected,
as described, so as to receive the electrice cur-
rent at both ends in two separate and oppo-
sitely - flowing streams, which, reuniting, es-
cape at the same shlttmn level thr ough bared
tracks on the helix’s periphery 1Nto the 0s¢ll-
lating member H,of which the positive carbon
forms an integral part, substantially as and
for the purpose set torth.

11. The combination of prime helix B, con-
nected at both ends with the positive rheo-
phore, and having shifting communication by
its bared track b with the arcthrough oscillat-
ing member H, consisting of the following in-
tegrally - atbached parts, to wit: the carbon-
holder, contact - wheels, retractile core, and

the differential shunt, which, tapping the car-
bon-holder above the are, discharges through

the counterpoise meohmmsm substwntml]y as
ariable level through one | set forth.
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12. In a regulator for an electric-arc lamp, ' level and whose lower end ta,ps the current
in series, the combination, with the prime | above the are, while i1ts upper end communi-
helix B, of the electrode- carrier H’ J, having | cates thlough the core-orifice through bail Q,
the 111tebmlly attached springs U; surmounted suspenders O, sheaves R, bearings S, plate A, 15
5 by contact-wheels V, and the Stem I, which | and post N to the exit-wire n.

carries the two elements Y Z, of which ele-| In testimony of which invention I hereunto
ment Y is a soft-iron upwar dl:,;r attracted and | set my hand. |
repelled tubular core, located above the con- | -  WILLIAM M. THOMAS;
tact-wheel level, and of which element Z is a W itnesses: 0

10 downwardly attracted and repelled “high re- | Gro. H. KNIGHT,

51stance shunt helix, located below the Wheel | - SAMTI. S OARPDNTDR

——
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