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SPECIFICATION forming part of Letters Patent No, 332,971, dated December 22, 1885,

Application filed February 12, 1885. Serial No. 155,705,
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To all whom it may concern :

Be 1t known that I, Wirrram M. THOMAS,
of Grand Rapids, in the State of Mmhwan

have invented certain new and useful Im-'

- 5 provements in Automatic Electrode-Feeding
Devices for Electric-Arc Lamps, of which the
following is a specification.

The object of my invention is to providean
improved apparatus which automatically feeds
10 the carbon electrode and maintains the elec-
tric are, and will cut the electrodes out of cir-
cuit in case of any accldental or abnormal
condition, and cut them in again upon the
restoration of a normal Operatwe condition of
15 the lamp. |

In Letters Patent No. 278,293, granted to me
‘May 22, 1883, I have shown an electric lamp
having feeding devices in which the control-
- ling prime helixis at intervals caused to de-
. 20 Seend A simillarly-operating prime helix is

shown in the present case, thoun h the 1nven-
tion is not in some 1esPects hmﬂzad to such a
construction.
In the accompanying drawings, Figure 1 is
25 anelevation, partly in section, of my 1mp10ved
lamp; Fig. 3, a detail view of the upper por-
tion therc of showing the scapement mechan-
1sm, and lﬂn 2, a qectlona] view showing the
. hehces their drmatm es,and the upper- carbon-

30 ¢arrying rod.

In the present 1nstance, as in my patent be-
fore mentioned, the upper movable carbon-
carrier is caused to rise and fall to maintain a
uniformn arc length by the electro- magnetie
35 action of a helix termed the ‘‘prime hehx 72
the current traversing which changes with the
variations of the are.

In order to maintain the proper relations
~ between the armature or core and the prime

40 helix, the prime helix 1s itself at intervals

auf;ed to descend as the carbons are con-

sumed.

It will be best to first describe this auto-

matic feeding operation of the lamp before de-

15 scribing the construction and operation of the
cut-out and cut-in devices.

A B are two blocks, of suitabie insulating-

material, connected by vertical conducting

rods or bars A’ B, which may be surrounded

ment- fmme

| engagement.

racks e.

| by the ordinary enveloping-tube orsheath, A%, 5o

which extends from block to block. The up-
per block, A, carries positive and negative
binding- posts Wlth whwh the circuit-wires are
connected.

D E are two helices,which are connected so s
as to move together. TFrom the upper face of
the spool of the helix D extend two vertical
plates, d d, which constitute the scapement-
frame, in which a spindle, d’, has its bearings.
This spindle carries on its ends, but insulated ¢o
therefrom, small toothed wheels, d which
travel in correspondingly-toothed racks, e, on
the vertical frame bars or conductors A’ B'.

A toothed scapement-wheel, C, is fixed on a
spindle, d°, having 1ts bmmnws in the scape- 63
A pinion, d, on the&capemenb
spindle gears with a wheel d’, on a spindle
carrying a pinion, d’, which gears with a wheel],
d’, on the spindle d'. As the helices Dand E
rise and fall the scapement mechanism will 7o
move with ‘it, the wheels ¢ runuing on the
toothed racks e. Iingers x on the Spools of
the helices may run loosely on the backs of
the bars A’ B’ to hOld the pinions and racks in

O" is an ordinary pivoted double-toothed 75
scapement-pallet, similar to those used in or-
dinary pendulum-clocks. A vibrating arm, c,

extends downwardly from the pallet, as shown

in Fig. 3, in line with the axis of the helix D 8o
andis pr efer ably bent ordeflected at itsend ¢
If the vibrating pallet-arm ¢ 18 leit free to vi-
brate, the tooth-by-tooth rotation of thescape-
ment-wheel will be permitted, so that theheli-
ces D E and the scapement movement will 85
descend, the toothed wheels ¢ running on the
Whenever the vibration of the arm
¢ is checked, the scapement-movement and
helices will be suspended. The vibratingarm
is released and checked by the upper end of 90
the carbon-carrying rod IV, as 18 presently
described.

' is the upper posmwe carbon, and & the
Jower negative carbon. The carbon Fis car-

ried by a brass rod or tube, ¥’, which ex- ¢g
tends up through a brass tube, I, on which
latterthe helices D E may be wound, asshown.
The rod K, near its upper end, carries two soft
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iron cores, H I, which are plefelably sepa- | main stationary, and the p1ope1 are length

rated by a block of non-magnetic material, J.
These cores or armatures H I are so releted
to the helices 1n the working condition of the

5 lamp as to be in their most effective fields of
force. The helix D is included in a high-re-
sistance shunt around the carbons F G, as is.

- presently described, and is so wound bhdt the

magnetic effect of the coil upon the core is to
to draw it down and thus lower the carbon-car-

rying rod F'.. The helix E is included in the

main cireuit, in which the carbons are con-

nected, and is so wound that its magnetic ef-

fect 1s 130 raise the armature or core I and ele-
15 vate the carbon-carrying rod ¥,

"~ The circuits are as follows: The main line
or circuit, in which the lamp is connected. in
series, entels at the positive binding-post on
the block A. Thecurrent then passes by way

20 of the upright A’ to a br ush or electrie rub-
ber, %, a further function of Wthh is present-
ly Set forth and then by a wire, &/, through
the coil of the helix B. The other end of the

- wire from this helix is soldered to its core or

25 tube F? and the current passes from this tube

- to the carbon-carrying rod or tube F’ through
carbons F and @, thence by the frame or bail L,
which supports ‘the lower carbon, G, thrOUgh

 the upright conductor or frame- bar B’ to the

30 negatwe binding-post. The high-resistance

- shunt, in which the coil D is included, is taken

from the brush k£ by the shunt-wire k2 The
other end 7° of this shunt-wire is brought down
toasimilar brush, m, which makes contact with

35 the opposite flame bar B. The brushes k m
just mentioned, which rub against the frame-
bars A’ B/, are carrled by two insulated con-
_ duetlng .pins, K M, which project downward
from the under side of the helix E. The up--

40 per end of the carbon-carrying 10d 1S ar-
ranged in such relation to the end ¢’ of the
pallet-arm ¢ as, upon an abnormal descent of
the rod F', to pass out of the path of the pal-

~ let-arm ¢ and let the arm vibrate. This per-

45 mits the tooth-by tooth rotation of the scape-
ment-wheel and the descent of the helices and
scapement movement, as before described.

- Commencing the descmptlen of the opera-
~ tion of this part of the lamp with the lighting
zo of the lamp, it is assumed that the carbons F

G are in contact, and that the upper end of
the carbon-carrying rod F’ is in the path of
the pallet-arm ¢, so that the scapement- wheel
cannot rotate. The low resistance between

55 the two carbons will now permit such an
amount of current to pass through the helix
B that it will act upon its armature or end-

- wise-moving core.I to elevate the carbon-car-

rying rod F’' and establish the arec between

60 the carbons. This movement will continue

- until the proper arc length has been reached,
when the resistance at the are will cause sueh
an amount of current to pass through the
shunt-coil D that its electro-magnetic effect

65 upon its endwise-moving ecore H will coun-

terbalance the effect of the helix E upon its
core I. Normally now the helices D E re--l

is maintained by the counteracting or counter-
balancing effects of the two helices D E.
This compensating action takes place within

certain Jimits. When, however, the carbons

have been so burned away that a down-

store or maintain the are, the rod i in its de-
scent passes out of. engegement with the vi-
brating pallet-arm ¢, and the scapement-
wheel, being free to revolve tooth by tooth,
will permit the toothed wheels @* to travel on
their racks, and the helices D E will descend

| untﬂ the carbons F and G come in contact or

resume their normal condition. When this

takes place, a very slight continued descent of |
the belices D E throws the end of the rod F’ 85
into the path of the vibrating pallet-arm cand

checks the descent of the helices. The lamp
will then be rehghted by the re-establishment
of the arc by the joint action of the helices D

-E as before descrlbed

| The improved cut-in and cut-out device

may be arranged in the following manuner,

though the invention is not hmlted to the
specific detaﬂs of construction: The lower

ends of the pins K M are enlarged or provided

with caps or nuts N O. An insulated con-
ducting- plu P, is carried by the rod or tube
I on a pin, j‘, Wthh projects through a slot,

f’, in the outer tube, F%, in such relation to

the enlarged ends N O that when the tube B’
descends about the length of the slot 7/, as
hereinafter deseribed, the plug P makes con-
tact with the enlarged ends or nuts N O, and
completes a short circuit from the frame bar
A’ through the brushes & and m to ‘the oppo-
| site bar, B’, and cuts out the lamp. When

| the ('arbon -carrying rod ¥’ descends, as has

already been described, to restore the are, or
in case of a rupture of either of the carbons
or the dropping out of the carbons or any
derangement of the electrodes which would
cause the rod to drop, the plug P comes in
contact with the conductors N O of the short
circuit, and the electrodes of the lamp are cut
out of the circuit. If the descens of the rod
has been due to the rupture of the carbons or
any extraordinary derangement, the lamp will
remain permanently cut out until repalred
If, however, the cutting out has occurred in
the ordinary rea,dJuetment of the lamp, to
restore the arc the operation is as follows:
The carbon-carrying rod having descended
sufficiently to release the scapement -wheel,

the helices and the scapement-movement w1ll |
“commence to descend, and the plug P, havin

completed the short elremt just deser 1bed the
helix E will not act upon its core or armabure
so that the rod F’ also descends with the
helices D E until the carbons F G come in
contact. 'When this takes place, a very slight
continued descent of the helices D E sepa-
rates the short-circuiting contacts P N O, thus
cutting the electrodes in, the circuit hav1ug
been completed 2y the eontact of the carbons.

70

ward movement of greater amplitude of the
carbon - eaarymg rod B is necessary to re-
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The helix B, then acting upon its core I as
already described, elevates the carbon-carry-
ing rod, establishes the are, and throws the
end of the rod into engagement with the vi-
brating pallet-arm, thus causing the suspen-
sion of the helices D K 1n that position.

My improved automatic cut-out and cut-in

~devices therefore cut the lamp both out and
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in at each readjustment of the apparatus, and

serve also to permanently cut out the lamp

in case of any derangement of the lamp. The
main-line circuitis thereforealways preserved,
and the other lampsin the cireuit are not dis-
turbed by the readjustment or derangemen
of the lamp. |

I have described my invention as embodied
in a simple, practical, and efficient manner,
but I do not limit myself to the specific de-
tails illustraved, because they mayv be varied
without departing from my invention.

So far as the combination of my improved
cut-out and cut-in devices,with the particular
kind of lamp shown, i1s concerned, other de-
tails of construction may be used—as, for in-
stance, those illustrated in my previous pat-
ent, above mentioned.

I am aware of English Patent No. 1,670

of 1881. This patent shows an arrangement
somewhat like that of English Patent No.
2,639 of 1883, above mentioned—that is, the
short-circuiting contact 18 on the bracket or
frame which supports and accomplishes the
feeding of the carbon rod, and the shorteir-
cuit i1s not completed by the fall of the carbon
rod itself, irrespective of the action of the
carbon-rod carrying the feeding devices.

I am aware that an upper-carbon carrier
has been provided with a cut-out contact ar-
ranged at i1ts upper end, which short-circuits
the lamp when the carbons have been com-
pletely consumed. 1 am also aware that the
clamping or feed mechanism which regulates
the descent of the carbon-carrier has been ar-
ranged with cut-out contacts—as shown, for
instance, 1n German Patent No. 8,900 of 1879,
and English Patent No. 2,539 of 1883—and I
do not therefore claim such broad ground.

In my arrangement the cut-out contact is
on the carbon-carrier, so that the short-cir-
cuiting of the carbouns occurs upon an abnor-
mal drop of the carbon-carrier irrespective
of the action of the feed devices. If there-
fore the feed devices should become deranged
and fail to aect, the descent of the carbon rod
would effect the cutting out of the lamp.

I claim as my invention—

1. The combination of the electrodes of an
arc lamp, a vertically rising and falling car-
bon-carrying rod, feeding mechanism for sup-
porting and feeding said carbon-carrying rod,
cut-out contacts arranged in suitable relation
to the carbon-carrying rod, and another cut-
out contact carried by the carbon-carrying
rod in proximity to the first-mentioned con-
tacts, said contacts being normally arranged
in close proximity during the entire consump-

cut out of cireunit by the descent of the rod
should a slight fall of said rod occuar 1nde-
pendently of the action of the feeding devices
during the working of the lamp.

2. The combination of the -electrodes, the

rising and falling carbon-carrier, feed-regulat-
ing devices or helices which are caused to de-
scend bodily in the adjustment of the lamp,
and short - cireniting contacts arranged 1n

7C

75

proximity to each other which are completed

to short-circuit the lamp upon an abnormal

descent of the carbon-carrier to effect the re-
adjustment of the electrodes, and are sepa-
rated when the carbon-carrier is caused to rise
to re-establish the are.

3. The combination of the two descending
helices arranged in a fixed relation to each
other, the tube on which they are mounted,
the rising and falling carbon-carrier arranged
concentrically within said tube, and the core
or cores carried thereby on which the helices
act.

4. The combination of the elec‘rodes, a ver-
tically rising and falling carbon-carrier, feed-
regulating devices or helices which are caused
to descend bodily in the adjustment of the
lamp, short-circuiting or cut-oub conbt
carried by said descending feed-regulating de-
vices, and a contact on the carbou-carrier for
automatically completing the cut-out circuil
between the contacts on the descending feed-
regulating devices upon the abnormal descent
of the carbon-carrier. |

5. The combination of the reversely-acting
helices, the carbon-carrying rod or sapport,
the scapement mechanism, and the automatic
cut-out and cut-in devices, for the purpose
set forth.

6. The combination of therising and falling
carbon-carrying rod, the prime helix,the high-

resistance helix, means substantially such as

described for permitting the descent of the
helices at intervals, and short-circuiting or
cut-out devices which are thrown into action
upon the abnormal descent of the carbon-car-
rying rod, for the purpose set forth.,

7. The combination of the prime helix and
the high-resistance helix which move together,
the scapement or clutch deviees, the armatures
or cores of said helices, the carbon-carrying
rod which is raised and lowered by the action
of said helices on their cores, and short-cir-
cuiting or cut-out devices which are antomatic-
ally thrown into operation upon an abnormal
descent of the carbon-carrying rod, for the
purpose seb torth. |

8. The combination of the carbon-carrying
rod, the prime helix which causes the eleva-
tion of said rod to establish the are, the sec-
ondary or high-resistance helix which causes
the descent of the rod to maintain the normal
arc length, mechanism substantially such as
descrihed which permits the descent of the
prime heélix when the carbons are shortened
or consumed, and cut-out devices which short-
cireuit the carbons when the carbon-carrying

tion of the carbons, whereby the lamp may be i rod and prime helix descend to accomplish
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the adjustment of the apparatus, for the pur- | 10. The combination of the parallel frame-
pose set forth. o bars, the traveling toothed-wheels @*,the heli- 15
9. The combination of the electrodes, the | ces which rise and fall with said toothed
- rising and falling carbon - carrying rod, the | wheels, the scapement, and the rising and
- 5 prime helix and high-resistance helix which falling earbon-carrying bar. o
descend to readjust the arc between the elec- In testimony whereof I have hereunto sub-
trodes, cut-outdevices for short-circuiting the | seribed my name. o S
electrodes when the helices and carbon-carry- o | |
ing rod make an abnormal descent and bring | | | W. M. THOMAS.
10 the electrodes in contact, and means for open- | -
ing the short-circuit, arresting the descent of Witnesses: -
the helices when the carbons come in contact, JOSEPH H. WALKER,
and re-establishing the are. , WM. H. POWERS.
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