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To all whom it may concern:
Beitknown that I, WILLIAM P. WIEMANN,

- acitizen of the Umted States, residing at Al-

legheny, in the county of Allegheny and State
of Pennsylvania, have invented certain new

and useful Improvements in Are-Lighting

- Sy tems; and I do hereby declare the follow-

10

the

ing to be a full, clear, and exact deseription of
mventlon such as will enable others
skilled in the art to which it fl,ppertmnb to

~make and use the same.

20

My invention relates to ar elm htmﬂ* systems

in whieh are ¢ combined a lamp Of very low re-
sistance (or one without any standard of re-.
sistance which would tend: to umfonmtv or

Steadmess of the current).
In my improved lamp I aim to redu(,(, the

| 1‘88131’&11(36 to the passage of the current to the
Jowest possiblelimit and to antomatically and -

nromptly regulate the feed of the positive car-
bon, the Welﬂht of which is counterbalanced
by smtable devices operating automatically

 with the feed-controlling mechanism and any

| 'smlden feed or movemenh of the carbon is

25
- mechanism also contained within the 1:31,mp

checked by a pneumatic or liquid checking

~and operating in cmnbm&tion WIth Lhe feed-

: 3_0

mechmm&m |
The invention fmthel‘ (301151&1 in the com-

bmatlon of mechanisms, and the construection

and arrangement of the parts of each mech-

- anism, as will be hereinafter fully deseribed
~and more particularly defined in the claims.

35

40

Inthe accompanying drawings, which illus-
trate my invention—IFigure 1 15 ?un elevation
of the lamp showing the casing in section to
illustrate the feed 1eﬁ‘ulﬂtmg, Wuﬂht compen-

sating and speed controlling meehmnsms for

the movable carbon. FKig. 2 is .a plan view

‘showing the two-pole switch ad,]usted for the

: cunent to pass into and through the lamp.

Fig. 3 isa similar view but with ‘rhe smteh ad-

_;]mted to eut the lamp ent of the main cireuit.
- Fig.41isatransverse honmntdl sectional view

thl()ﬂ“h the lamp casing in the plane indi-

cated bv the dotted llne r—x of Fig. 1, and
o -loohmw upward in the direction 111(]1(3.:11;6(1 by

50

.the arrow a, If1g. 1.

- Flig. 5isa similar trans-
verse sectlmml view on the same line, r—uz,

but looking downward in the duwtiou mdl-,

cated by the arrow 0, Fig. 1. Fig. 6 is a de-

tall Vlew pm Lly in side BIOV&UOH and pm-t]y lnected to the swinging {rame of the feed

T L

a part of the two-pole switeh.

——

in section, of the short circuit or starting coil
and its armatureto bring the feed-mechanism
into play, and also showing one of the shunt
coils. Fig. 71saside elevation, partly in sec-
tion, of one form of wheel, for controlling
the speed of the ecarbon, and Fig. 8 is a sec-
tional view thereof ontheline y—1y of Fig. 7.

Iigs. 9 and 10 areside elevations of two forms

of devices for balancing the weight of the
movable carbon. Iig. 11 is a detail view,
partly 1n section, of the means for checking
the too rapid upward movement of the feed-
mechanism. IFig. 12 is a detail face view of
IFig. 13 1s a
diagram view illustrating the circuits in the
lamp -
lee letters of reference denote corresponds-
g parts in the bevera,] figures of the draw-
IHE{‘S
I will first proceed to a detailed desecrip-
tion of my improved are lamp embracing
therein the mechanisms for feeding the car-

bou, for controlling the speed of the feed of
the carbon,

and for counterbalancing the
weight of the same; after which the cut-out
switeh, will be deseribed in the order named.

The are lamp of the present invention re-
lates to that class which employ a movable
lever or swinging frame carrying a positive
feed device which engages with the carbon
carrier to feed the latter, and this lever or
frame is normally elevated by a spring and
is adapted to be drawn down by the action
of an electro-magnet included in a shunt eir-
cuit in which the current is varied by the re-
sistance of the arc as the carbon pencils are
consumed. The swinging frame orlever that
forms a part of the feed mechanism is pivoted
at one extremity to a suitable support, and
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the elevating spring is connected to the other

free end of said swinging frame, by which ar-
rangement I am enabled to secure better lev-
erage and an easy free movement of the said
swinging frame.
In the main line or circuit is arranged the
main line or starting coill of low resistance,
and within this main line colil is arranged the
high resistance coil of a pair of series-con-
nected shunt coils which are included in a
derived shunt cireuit, said high resistance

shunt coil having its core mech&mmlly con-

ICcG
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mechanism, whereby the center of attraction
of the low resistance main-line coil and the
high resistance shunt coil is practically at the
same point, which is not possible when said
two coils are arranged one above the other,
an example of which is shown in the regunla-

tor of the Thomson-Rice patent No. 449,715,

dated April 7, 1591.

Referring now more particularly to Figs. 1
and 13 and Kigs. 4 to 11, inclusive, A desig-
nates the general frame of the lamp consist-

ing of the upper casing A’ and the lower part
Loy & .

A? 'The two parts of the lamp frame are
suitably connected in the usual rigid or any
preferred manner, the lower part A? being
formed by the usual vertical rods «a, a’, which

are insulated at ¢® from the upper casing A’
and said rods sustaining the usual means for
supporting the globe A® and the lower carbon

holder A?, as shown.

The upper part or casing A’ is of the gen-.
eral rectangular form shown in Figs. 1to 5.

inclusive, and on its upper side said casing

A’ has the positive and negative terminals

B, 3/, 0of the working circuit, the conductors
of whieh are designated as ), {’, respectively,
the positive terminal I3 being in electrical con-
nection with the insulated upper casing A’
as will presently appear, so that said casing
forms part of the path for the current sup-
plied to the lamp while the negative terminal
BB/ is insulated from and out of electrical con-
nection with said frame or casing A’.

In the middle of the top and bottom of the
casing A" are provided the bushings ¢, ¢,
which are arranged in vertical alignment
with each other, and through these bushings
passes the vertical rod C constituting the up-
per carbon carrier, said carrier being mov-
able freely through said bushings and being
inelectrical connection therewith. Thelower
end of the carbon carrier has the usual clamp
or socket at its lower end toretain the upper
carbon D which is adapted to be adjusted in
axial aligcnment with the lower carbon D’ and
to be separated the proper distance there-
frow to strike the arc in the usual manner,
said lower carbon and its holder d being in
electrical connection with the lower part A?
of the lamp frame A, one of the rods ¢?® of
which frame A*is connected in the manner
presently deseribed to form a path for the
current to the low resistance cutout coil and
thence to the negative terminal B’.

Within the casing A’ is erected a vertieal
support E consisting preferably of two up-
right pieces ¢, ¢, which are secured at their
lower ends to the casing and are in electrical
connection therewith, and near their upper
ends said uprights are joined and braced by
a transverse bridee ¢/, which forms the con-
tact for the lever or movable piece of the cut-
out presently referred to. To the upper ex-
tremities of the uprights is pivoted, by a
transverse rod or shaft 7, a movable lever or
swinging frame I which extendsnearly across
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mechanism of the carrier rod C of the upper
carbon, and this frame is held normally in an
elevated position by means of a coiled ten-
sion spring I, the upper end of which iscon-
nected to a tension adjusting screw f’/ that
works 1n a suitable bearing in the top of the
casing A’ and by turning which screw the
tension of the spring can be increased or di-
minished. "This tension spring of the swing-
Ing frame 1S not connected directly to said
frame, but the connection iseffected through
an intermediate leaf spring ¢ which serves to
prevent undue jarring on the frame I when
the lamp is swayed in the wind or jarred by
other causes, and one end of saidleaf spring
IS fastened rigidly to the frame and the
other end is connected to the link ¢’ at the
lower part of the coiled tension spring, said
link being also connected to the armature
of the high resistance shunt coil and the
low resistance starting coil ineluded respect-
ively in a derived shunt cireuit and the main
line.

The swinging frame I carries a shaft 11
which is suitably journaled on the frame,and
at one end the shaft has a gearpinion 7,which
meshes with the gear teeth on a rack 7y’ on
the carbon carrier Cin order to feed orlower
said carrier; and the other end of the shaft
II has a larger gear wheel /12 which in turn
meshes with a gear 2 on one end of a shaft I
also journaled on the frame It, the shafts II,

i I, being arranged on the frame on opposite

sides of the vertical carbon earrier C. This
shaft I carries an escapement I’ that controls
the descent of the carbon carrier, and this es-
capement 18 in the form of a disk or wheel
having a series of spaced prongs or teeth ¢’
around its periphery, one of said teeth being
in engagement with a fixed detent j when the
lamp is not burning and the swinging frame
Is raised by the tension spring F’ to the in-
clined position shown in Fig. 1. The detent
1s in the formof a vertical threaded pin which
works in an arm of a pendant J, and on this
threaded pin is fitted a jam nut 57/ which
serves to rigidly and firmly hold the detentin
place but which permits of the desired verti-
cal adjustment of said detent relative to the
path of the prongs on the rotating escape-
ment. The pendant J is rigidly secured to
the top of the casing A’,in electrical connee-
tion therewith, and this pendant also carries
a lateral brush J” which contacts at all times
with the carbon carrier C and which serves
as the path for the current to the earbons
when the carrier is lowered to strike the are
and when the lamp is burning.

Lo counterbalance the weight of the carbon
and thus poise the satne so that it will move
freely on the descent of the swinging frame,
I employ either of the devices shown in detail
in Ifigs. 9 and 10 and one of which devices is
shown in Fig. 1. Above the swinging frame
and 1ts train of transmitting gearing, is ar-
anged a bracket K which is rigidly secured

the casingandservesas thesupportforthefeed | to the top of the casing and depends there-
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' _-from- and in the lower pa,rt of this bracket | cut-out lever, at an intermediate point of 1ts
- is journaled a shaft & which carries two con-

~centric gears

k', k*, the larger gear meshing
with the teeth or rack of the vertical carbon

-earrier a,nd the smaller oear meshing with the._
| _teeth of a balanced segmentT. Thl"; segment

is fulerumed at the ,]uneture of its 1'1n'ht an-

“oled arms to the pendent bracket I, as at ,

 and it may be normally depressed by the_pon-

10

derosity of a weight [’ at its upper end, as in

- Figs.1to 9,0r by the tension of a coiled spring

RE

bracket K. -

[*,one end of which is connected to the’ upper
or outer end of the segment and the other end

~adapted to be connected to the. pendent
When the carrier Cis raised and -

anew carbon placed therein, the weighted or
~spring controlled end of the eounterpmse seg-
'meut is in a substantially horizontal pOSIthTl

- but as the carbon is consumed and the carrier
C fed downward by the action of the feed
“mechanism thereon, the wewhted end of the
- segment 18 nl*a(hmlly l‘ELISBd whereby as the
| wewht of the carbon is lessened the tension
Ot pondelosﬂ;} of -the segment gradually de-
creases, thus causing the eounterpmse to act

20

move
ment of the carbon carrier is checked by a
| dash—pot M actingin conjunetion with the ten-

~ sion spring F’.
m Secm'c,d rigidly to the top of the casing A’
and its lower end perforated with two or more

35

";_1)18t011 rod m’ is connected directly to the

50

55

in proportion to the decre&se in weight of the
carbon on the carrier rod C. -

- Any tendency of the swinging frmne to

e suddenly and effect the mpld move-

This dash-pot hasits cylmder

holes, one of which admits of the passage of

~ the rod m’ of the plston head m”®and the other

hole or holes .-’:Ldllllt air to the eylinder. This

swinging frame, and should the latter be

_.moved suddenly in either direction, the air

between the head of the ¢ylinder and the pis-
ton head will be compressed to an extent suf-

ficient to check the m,pid movement of the
-pwoted frame.

The swinging frame can be adgu&ated man-
nally w ithout opening the casing A’ by means

'_-of an operating stem M’ which passesthrough
~ a suitable opening in the top of the casing

and is connected to the swinging frame at or

near its free or non-pivoted end

0 1s an automatiec eut-out to short eircuit

‘the current when the lamp is not burning or

when the are is too long, which cut out is in

the form of a horizontal arm or lever ful-
crumed at one side ina fixed support o which
is secured rigidly to one side of the casing A"
and is 111sulated therefmm, and said cut out

lever has a vertical lip o’ against which bears

a pressure spring O" hcwmn one end secured
to the insulated support o and admted to
have the tension OE its operating arm, in con-
taet with the lip o', varied by meaub of an

adjusting boltand 11111; 0® which works through

- the sup

port o,

the free end of the cut-out levet into contact
with the transverse bridge ¢’ of the vertical
support for the swinging frame; and to said

Thigspring normally elev&tes |

length, is eonneeted a vertically movablecore

P of the cut-out coil P which i3 sultably sup-

ported within the casing and thh 18 con-
nected by a wire or ¢ onductor p’ in eircuit
with one of the vertical rods o’ of the lower
part of the lamp frame,

“When the current enters the lamp it is di-
vided into two branches, one branch consti-
tuting thestarting branch and having the low
resistance coil Q placed therein with the con-

70
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tact or cut-out O, and the other branch form-

ing a shunteircunitand including the high re-
sistance coils kv, 5. |

Within the low resistancecoil Q of thestart-
ing branch is placed the high resistance coil

S of the shunt eirenit, and in said coil S is

fitted the endwise movable core Q" which is
connected at its upper end by the link ¢’ and
the spring g to the non-pivoted end of the

_Swmwmn frame I that carries the feed mech-

anism. The shunt coils R, S, are connected
in series with each other soas to be in paral-
lel to the low resistance coil Q of the starting
branch when the lamp is not burning, and it
is parallel to the arc and the operating coil P
provided for holding the cut-out open when
the lamp is burning. The shunt coil & is of

oreater resistance than the other shunt coil

R, and within the latter is arranged the cut-
out controlling coil P, whereby one coil S of
the derived or shunt circuait 18 adapted to
regulate the feed mechanism when the resist-
ance of the are is increased and the other coil
R holds the cut-out open and interrunts the
starting branch so that the current will flow

‘when the lamp is burning through the cut out

coil P and through the shunt or derived cir-
cuit and coils R, S.

In practice, the concentric coils (3, 5, are ar-
ranged on one side of the lamp casing while
the coneentric coils P, 3, are on the opposite

side of the lamp casing; and I prefer to make

the high resistance coil 5 that controls the
are regulating feed mechanism of about two
hundred ohms, aud the other high resistance
coil R about one hundred ohms’ resistance
while the coil Q in the starting branch and
the cut-out coil P are of verylow resistance,
about one-half ohm, and the arc resistance

| about four and one half ohms, to a current of

ten amperes and fifty volts per lamp; but

‘these proportions are not essential but merely

illustrative, and I do not confine myself fo
the nse thereof. The coils P, B, are so ar-
ranged that their ends are of reverse polarity,

| thus the north pole of the ecut-out coil P is
contiguous to the south pole of the shunt coil

R. The other shunt 0011 S is arranged con-

centric within the starting coil Q mstead of
oiiftside of and around the same as in the man-

ner of the shunt coil R relative to the cut- Out

coil P. -
The connections are as fOllOWS‘

80

Q0

95

100

rog

115

120

125

130

| —The shunt

coil S is connected in series with the shunt
c¢oil R by means of a conductorS and thecoil
R is also connected to the frame K by a con-
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ductor »; the starting coil Q is connected to | As the earbons part, the resistance of the are
the cut-out O by the conductor ¢; and the | is increased and more current is foreed

coils P, Q, R, are connected to a conductor
which leads to the negative terminal of the
Jamp; and the positive terminal B of the cir-
cuit 1s connected tothe casing A’ of thelamp.
When the lamp is not burning, the shunt
coils R, S, are in parallel with the short cir-
cult or starting coil Q, and the cut-out lever
O 1s 1n contact with the bridge ¢’ of the ver-
tical frame-support Esothat the current from
the positive terminal I3 passes into the casing
A® thence through the support E and its
bridge €', thence through the cut-out lever O
and 1ts support o, to the conductor ¢, the
short circuit coil Q and thence through the

conductor S’ to the negative terminal B’. As
the starting or short circuit coil Q has very

small resistance, a very limited quantity of
the current 1s forced through the shunt coils
R, 5,and the latter coil does not energize the

cut-out coil I” sufficiently to draw the core p

downward to break the contact between the
cut out and thebridgee’ of the vertical frame
support K. When the lamp is burning, the

current passes from the positive terminal B

into and through the casing A’ thence to the

pendant J, 1ts brush J’, the carbon carrier C,

to and across the are to the lower carbon D’,
up the bar a® of the lower part of the lamp
frame; thence across the connection p; to and

through the cut out coil P, thence to the con-

ductor 5" and finally to the negative termi-:

nal.
“The operation of the lamp may be briefly
described as follows:—It will be understood

that the carbons will be separated when the

current 18 not flowing as the swinging frame
1s elevated by the tension spring I’ and the

cut-out O is closed by the tension of its

controlling spring. When the current enters
the lamp, 1t is divided into two branches, find-
ing least resistance through the starting

branch so that the greater proportion of the

current flows through the starting branch, the
cut out and the low resistance coil Q therein,
and thence to thenegative terminal I3/, while

very littleof thecurrent passesintotheshunt

or derived circuit and the coils R, S, therein
because of the high resistance of said coils to
the passage of the current. This passage of

the current through the coil Q of the starting

branches attracts the movable core Q" and

thereby draws the swinging frame I down-

ward, overcoming the tension of the spring I,
which movement of the frame releases the es-
capement I’ from the detent 57 and permits the
feed mechanism to lower the carrier C so that
the carbons come together, and the current
passes through the carbons, and the lower part
of theframe A°. WWhenthe carbons come to-
gether the contact of the cut-out at the bridge
¢’ is broken, and there is very little resistance

in the arc now and consequently very little

current inthe shunt eircuit in which the coils

R, S, are included, the spring ¥’ lifts the

through the high resistance coils R, S, which
energizes the coil S sufficiently to again at-
tract the core Q" and checks the further up-
ward movement of the carbon carrier and
consequently any further parting of the car-
bon pencils, whereby the pull of the spring
I is counterbalanced by the attraction of the
coil S and itscore Q. Whentheare becomes
too long, or greater than that for which the
lamp is adjusted, the resistance of the arc is
incereased, and the flow of the current conse-
quently increases in the coils R, 8, effecting
the attraction of the core Q" and feeding the
positive carbon pencil and lessening the

length of the arc and decreasing the resist-

ance thereof. Should the carbon pencils be

fed too close, the resistance of the are is less

than the lamp 1s adjusted for and suflicient
current will not pass through the coil S of the
shunt circuit to attract the core Q' and thus
fail to feed the carbon, whereupon the pull
of the elevating spring I lifts the frame to
alse the carrier C and the attracted carbon,
thus inereasing the length of the are and the
arc resistance, and thereby cause increased
quantity of thecurrentto flowthrough thecoil
> until the attraction of the magnet S is suf-
ficient to counterbalance the spring. When
the lamp is in action, and the arc is of the
proper length and resistance, sufficient cur-
rent passes through the shunt coil R of the
derived circuit to allow the coil P to hold the
cut-outopen, thus holding the starting braneh
open; but when the resistance of the are is
too great (as by consumption of the carbon
pencils or failure of the carrier C to feed) the
increased current in the coil R of the shunt
circuit weakens the poles of the cut-out coil
P sufficient to release the core p, whereupon
the tension of thespring O’ elevates the lever
O into contact with the bridee e’, thus restor-
ing the starting branch and diverting the cur-

rent from the carbon penecils through the

starting branch and the low resistance coil Q,
whereby the lampis cut-out.

The escapement I’ may have a solid rim
connected tothe hub thereof by radial spokes
as indicated in Iig. 1, but I prefer to make
the escapement as indicated in Figs. 7 and S
to adapt the same to reduce the speed of the
carbon carrier. Thisspeedreducing and con-
trolling escapement is provided with a hollow
closed rim I* formed by the concentric bands
or rings 7, 7%, and the annular chamber thus
formed is divided into a series of compart-
ments I° by means of fixed radial partitions
»* whieh extend from the inner band to the
outer band of the wheel. In each of these
radial walls ¢°, is formed a transverse port 7,
and over each port is fitted a plate < having
a hole of certain size formed therein through
which the liquid can pass.

- The escapement wheel has within its lower
chambers a working fluid indicated in Fig. 7,

frame and parts the carbons striking the are. | which is adapted to shift from the chambers
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| throuﬂh the ports in the walls When th(, es-

. eapement is released from the detent j and
- turned or rotated on its axis durmo the de-

scent of the carbon carrier. In pr'a(,tme I
prefer to make the escapenient and its radial
walls from hard rubber because of its imper-

‘viousness to the aetion of acids, and as a

~working fluid T employ mercury because of

its welnht but this is not essential.

Ic

- Itisevi-
dent. that the Welﬂ"ht of the working fluid and

- the slow progress it makes in passing through

20

oer fwm the current.

the contracted ports in the radial walls, w111

serve to retard any sudden or quick 101.(111011
of the escapement on its axis and thus assist
‘the feed mechanism in preventing any sudden
._ 1‘&};)1(1 movement of the carbon ecarrier C.
I will now proceed to deseribe in detail the
-- Smteh for cutting thelamp out of the cireuit,
to enable the attendant to change or adj nst

the carbons or parts of thelainp wnhout dan-
The lamp hanger and

~ switch are more clearly shown in I‘ws 2 and

3 of the dP&WlH“‘S and also indieated in T ig. 1.

~ The squendmn‘ hooks B3, B/, form the posi-

_._.25

tive and negative temmmls for the circuit,

- and said lGFmII]Ellb have the contacts. 1, ', ar-
- ranged asshown, the circuit terminals and the

20

!, being Hefratwe, and all of said contacts

<sw1t<311 contacts thereof being insulated from -
the lampeasing A,
minalsof the lamp are indicated at u, u’, the

The contactb for the ter-

coumet u being positive and the other eonta,r_,t

o .have Lhelr freeends bent or arran oed closeto-

- gether toengage with the seg mental conductor

35

. ual cut—-outsmte]

f forlmnu the two poles of the man-
The switeh v, preferably,

*)la,tes v, v

- 18 made of wood or any suitable insulating
- material, with a central hub«?through whleh

40

passes a pivot or fulerum V' amund which

the switch can be turned, and the segmental

pole plates are m*rm]ﬂ*ed within the smtch

~ concentric with its hub, said plates v, v/, be-

" bedded.

55

ing insulated from each other and the smteh

hub by means of a suitable insulating ma-
terial v® which partly fills the interior of the

switch and in which the pole plates are ent-

positive eontacts 7, u, of the circuit and lamp

terminals bear on one of the segmental pole
plates v, of the switch, while th
| _0011tacts P, !, of the cnemt and lamp ter-
minals are on tho other pole plate »" of the

negalive

switeh, so that the current will pass from B,

~the conmet [ thereof, the pole plate v of ‘the

switeh, the positive l&mp terminal u, the lamp

casing A’ through the operative pfuts of the

_' lamp, thence to the nefra,twe terminal con-
~ tact u’, the other pole plate v’ of the switch,

60

-~ the negative eondueter b’, see Fig. 2.

“the other negative circuit terminal contact ¢/, ’
and thenee to the negative terminal B’ off to

When
the switch is reversed, the pole plate v €on-

tacts with the two contacts 1, t’, of the lamp

. terminals and the other pole plate v’ contacts

with the terminals 1, 1', of the circuit ter-

minals B, B/, so that the current will pass
_from the posﬂtwe eucmt conductor b duect] y

‘When the lamp is in ecircuit, the

|

‘elrenlt are

enables me to locate the contact plates w, u
and 7, ', near one edge of the hanger-board

through the contacts u, v’, and the pole plate

v’ to the negative conductor b’ of the eircuit

and will not pass through the lamp at all.
For the purpose of securing the best con-

tact between the pole plates of the manual
cut-out switch, I arrange the same so thatthe

pole plates face downward and bear directly

upon the lamp and eircuit terminals, where-
by the dust and dirt are prevented from accu-
mulating on the contacts and pole plates and

they are always clean, which is highly de-

sirable.
Each of the contact plates w, w', and 4, ¥/,

18 rigidly secured at one end to ‘the top side

of the hanger-board as seen in Figs. 2 and 3,

‘while the other end of said contact plate 1s

free or unconfined; and each of said contact
plates 1s thus free to yield or give at its free
unconfined end so that good electrical con-

tact 18 made by all of said contact-plates with
the pole pieces of the switeh.

_ The terminal
contact plates 7, ¢/, of the circuit are each ar-

ranged at one end parallel with the lamp con-
_tdct plates u, ',

as seen 1in I‘lmz 1 and 2, SO

that the contact plates of the lamp and line
substantially parallel with each
other, which arrangement is important as 1t

and thus the pivoted switech can be placed on

sald hanger board so that its handle extends

beyond the side of the hanger-board, whereby
the operator standing on the ground ean turn
the switch without liability of having the

‘hand touch the contact plates and thus obvi-
ate being shocked by the current.

From the description heretofore given of

my improved lamp, it will be seen that I do

not provide any coils for holding the carbons
apart when the lamp 1sin action, nor is there
any practical cutout resistance whenthe lamp

is not burning, nor in fact any other element
of standard resistance tending to insure unit-

formity and steadinessof thecurrent. I have
therefore found that it is necessary in a lamp

devold of standard resistance, to provide a

novel current regulator operating promptly
to regulate the current exactly at the dynamo
and compensate for unsteadiness of the cur-
rent and the resistance on the are caused by
drafts of air on the are, jarring and swaying
of the lamp, and by switching lamps in and
out of the working cireunit. - |

I am aware that changes and alterationsin
the form and proportion of parts and details
of constructionof themechanism hereinshown
and deseribed as anembodiment of myinven-
tion may be made without departing from the
spirit or sacrificing the advantages thereof,
and I therefore reserve therightto make such
changes and alterations as fairly fall within
the scope of the same.

What I ¢laim as new is—
1. In an are lamp, the combination with a

carbon carrier, and a feed mechanism sup-

ported by a movable frame, of a starting coil

in a starting branch and having its core con-
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nected with said movableframe, an antomatic | shunt coil within the starting coil, substan-

cut-out in circuit with said coil, and the in-
dependent shunt coils included in a shunt
circuit and arranged relatively to the starting
and cut-out coils to control the same, substan-
tially as and for the purpose deseribed.

2. In an are lamp, the combination with a
carbon carrier and a movable frame carrying
the feed mechanism for said carrier, of an
automatic cut-out embracing a movable con-
tact having a core connected thereto and
adapted to be moved by a cut-out coil, a start-
ing coil in cirenit with the cut-out and hav-
ing its core connected to the movable frame,
and the shunt coils connected in series with
each other, substantially as deseribed.

5. In a low resistance are lamp, the combi-
nation with a carrier, of a movable frame hav-
ing the feed-mechanism, an esecapement on
said frame connected to the feed mechanism,
a detent in the path of the escapement to
hold the latter and feed mechanism at rest, a
starting coil having its core connected to said
frame to depress the same, a spring to elevate
sald frame, an automatice cut-out mechanism
In circuit with the starting coil, and the shunt
coils, substantially as deseribed.

4. In an are lamp, the combination with a

carbon-carrier having a rack, and means for.

feeding and controlling the same, of a pivoted
balanced counterpoise geared directly with
the rack of said carbon-carrier, substantially
as described, for the purpose specified.

5. In a low resistance are lamp, the combi-
nation with a carbon carrier, of a swinging
frame having the feed-mechanism and an es-
capement controlling the same, an elevating
spring, a detent in engagement with said es-
capement, the starting coil having an inte-
rior shunt coil and a core, the latter being
connected to the swinging frame, a cut-out
embracing a movable contact connected to
the starting coil,and a shunt eoil around the

cut-out coil and connected in series with the |

tially as described.

6. In an arc lamp, a counterpoise for the
carbon carrier comprising a shaft adapted to
be geared to sald carrier, and an overbalanced
segment pivoted to gear with the shaft, sub-
stantially as deseribed.

7. In an are lamp, a speed arresting es-
capement for the feed-mechanism and car-
bon-carrier,comprising a revoluble drum pro-
vided with the interior radial walls, each hav-
1ng a transverse port, and a slide or gate adapt-
ed to vary the size of said ports, the radial
walls in the drum forming a series of com-
partments in which the working fluid 1s con-
tained, as and for the purpose described.

S. In an are lamp, the ecombination with a
carrier and a feed mechanism therefor, of a
starting coil having its core adapted to re-
lease the feed mechanism, a cut-out connect-
ed to the starting coil and its spring-con-
trolled contact connected to the movable core
of said cut-out coil, and the shunt coils ar-
ranged within and without the starting and
cut-out coils respectively, and connected in
series with each other, substantially as de-
scribed. |

9. In an arc lamp, the combination with a
carbon-carrier, a swinging frame, and feed
mechanism carried by the frame and conneect-
ed with the carbon-carrier, of a revoluble
drum connected with the feed-mechanism and
having on its exterior a series of radial pro-
jections and with its interior divided into
compartments by radial walls having valved
ports, and a detent fixed on the lamp frame
in the path of the radial projections on the
drum, substantially as deseribed.

Intestimony whereof I affix my signature in
presence of two witnesses.

WM., P. WIEMANN.

Witnesses:

FRED W ALDSCHMIDT,
DERNARD WIEMANN,
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