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UNITED STATES PATENT OFFICE.

THEODORE M. FOOTE, OF CHICAGO, ILLINOIS,

ASSIGNOR OF ONE-IIALF TO

CHARLES H. SEEBERGER,; OF SAME PLACE.

ELECTRIC-ARC LAM P.

SPECIFIC‘ATION formmg part of Letters I’atent No. 632,707, dated September 12, 1899,

Application filed June 15,1896, Berial No. 595,622.

(No model)

To all whom it may conceri:

BBe it known that I, THEODORE M. FOOTE, a

citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

5 nois, have invented certain new and useful

Improvements in Electric- Are Lamps,
which the following 18 a specification.
My invention relates more particularly to
certain improvements in the type of arc-lamp
ro known as a ‘‘focusing-lamp.”
The object of my invention is to &ceomphsh
a feed of the carbons through the instrumen-

of

tality of a shunt-magnet or solenoid, atrain of

transmitting wheelwork and a shunt-circuit

15 maker which normally maintains closed the
- shunt-cirenit, including the shunt-magnet,
said shunt-magnet when energized by abnor-
mal arc acting to operate the circuit-maker,
which serves also to withhold the train of
25 wheelwork, whereby said train in turn feeds
~ or permits a feed of the carbons, the move-
ment of said train in feeding and the move-

ment of the ecircuit-maker in releasing the

train operating con Jmntly to completely sever

2z or break the shunt-circuit in such a manner
as to discharge the shunt-magnet and permit
the circuit- maler to again engage the train
and reéstablish the shunt-cireuit. .
My invention, to this end, consists in the

30 provision of a train of feedmﬂ' wheelwork the

driver of which has a toothed periphery, a
contact-maker engaging the toothed driver

and holding the tmm statlonary when the arc
is normal, a shunt-magnet the armature of
which withdraws the circuit-maker to permit,
a feed, and a circuit so arranged as to include
the shunt-magnet, the circuit-maker, and the

train-driver in a shunt-cireunit relative to the
arc interval, the point of electrical contact |

being between that tooth of the driver en-
ﬂ“awed by the contact-maker and the engaging
end of the contact-maker, whereby when the
circuit-maker is withdrawn the point of con-
tact on the driver moves away from the cir-

40

ering the Shunt-mmmt

My invention has certain other obJects in.

view: and it consists in certain features of

| eonstructlon and arrangement about to be
particularly described, a,nd pointed outin my
claims, reference bemﬂ' now had to the accom-
pan yin o drawings, in whichm«-'

5O

cuit-maker, thereby fully and completely sev-

Figure 1 is a side elevation of my improved
lmnp, the side of the regulating-mechanism-
inclosing casing being removed, showing said
mechamsm from one pmnt of view, I‘1g 218
an end elevation. Fig. 3 is a side elevation
showing the regulating mechanism from a
point of viewon the side opposite to that shown
in Fig.1. Tig.4isanenlarged rearelevation
of the shunt- magneb and connected mechan-
ism. Fig. 5 is a detail sectional view of the
means whereby the carbons may be manually
adjusted independent of the lamp-regulating
mechanism.
viewon the linex xz of IMig. 5. Fig.7isanedge
view of the shunt-circuit makeranddriverior
the train of wheelwork. Fig. 8 1s a detail

Fig. 6 is a detail eross-sectional

60

view of the insulation for the upper carbon-

holder arm,
circuits of the lamp

In carrying out my mventmn I provide
many parts which are common to lamps of

the focusing type, which Iwill now briefly de-

ser ibe.
I employ two vertical mclubﬁus 15 and 16,

carrying thetwocarbon-holderarms17and 18

respectively, for the upper and lower carbons
19 and 20. Depending from the holding-arm
17 are the main or series magnets or solenoids
21 and 22, which act upon one end of a piv-
oted lever 23, carrying on its other end a car-
bon-holder 24, slidably mounted in the end of
the holding-arm 17. By means of this con-

struction and arrangement the arc interval

is initially established. The course of the cur-
rent through the main magnets and are is
from the positive binding-post 24 through the
frame of the lamp, through the leads 25 to
the main magnets, and fIOIII thence through
the holding-arm 17, by reason of the 1118111&-
tion shown in Fig. 8 over contact-strip 27 to
the upper car bon thence across the are to the
lower carbon- holdmfr arm 18 to the rack-bar
16, and thence thl()[l“‘h the frame of the lamp
to the negative bmdmﬂ"-pogt 28.
- I will pmmed to describe the construction
and arrangement involved in my invention,
which, as Stated has as its object the provi-
sion of more 86B81{31V615?‘ and positively acting
means whereby to feed the carbon.
Iprovideashunt-magnetorsolenoid 29, dm-
posed within the easing 30 in a vertical pos1

| tlon the lower end of the core 31 of %md shunt

Fig. 9 is a diagram showing the
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magnet acting to attract and oscillate in one
direction thearmature-frame 32,pivoted at 33.
As shown more particularly in Ifig. 4, an es-
capement-lever 34 is pivotally mounted on an
extension from the frame and connected at
1ts lower end by a pin 35 with the armature-
frame 32. Aspring 36, connected at its upper
cnd to an arm 37, secured to the armature-
frame 52 near its pivot-point 33, serves to nor-
mally hold the armature-lever away from the
core 81 of the shunt-magnet 29. VWhen the
armature-frame 32 is attracted Dy the core
ol of the shunt-magnet 29, the escapement-
lever 84 is also vibrated by said armature-
frame 32. Referring now to the train of feed-
wheel work, the driver of the train is desig-
nated at 33, of particular construction to be
deseribed, and is mounted upon the shaft 39
In & fixed position. Also mounted upon the
shatt 591in like manneris a elutch-arm 40, car-
rying the clutch 41, consisting of the spring-
arms 42, embracing the collar 43 of a sleeve-
shatt 44, mounted loosely upon the shaft 39.
A counter-shaft45, having on its end exterior
of the casing 30 a hand-wheel 46, which also
has respectively mounted thereon the pinion-
wheel 47, meshing with the rack-bar 16, and
also carrying fixedly on said shaft 45 a gear-
wheel 48, which meshes with a pinion 49, fixed
on the sleeve-shaft 44, the gear-wheel 48 also
meshing with the rack-bar 15. When it is
desired to separate the carbon-holders manu-
ally, the hand-wheel 46 is operated to rotate
theshaft4d, causing the gear-wheel 47 to move
the rack-bar 16 vertically in one direction,
while the gear-wheel 48 moves the rack-bar
15 1n an opposite direction. In thisoperation
the gear-wheel 48 simply rotates the sleeve-
shaft L4, which slips through the sprin g-arms
42 0f the clutch 415 but it is evident, however,
that the driver-wheel 38 of the same may be
rotated in unison with the sleeve-shaft 4.4 by
means of the clutch-arm 40, fixed on the shaf
42, and the cluteh 41.

The driver-wheel 88 of the train of wheel-
work 1s constructed of two disks or wheel-
sections 50 and 51, held together mechan-
ically, but insulated from each other. Each
of the wheel-sections 50 and 51 is toothed to
permit the engagement alternately of the
head 52 of the escapement-lever 34, the said
escapement - lever serving to withhold the
driver-wheel 38 from rotation under the in-
fluence of the rack-bars 15 and 16, which nor-
mally tend to rotate said driver-wheel by the
Iinfluence of gravity, the said escapement-
lever 34 normally engaging the teeth of the
wheel-section 51. The wheel-section 51 is in-
sulated from the shaft 42,and,as stated, is also
insulated from the wheel-section 50, which
latteris electrically connected with the frame
of the lamp through the shaft 42.

One terminal of the shunt-magnet 29is con-
nected with the positive binding-post 24 and
the other with the contact-spring 52, which
latter bears upon the side face of the wheel-

section 51 of the driver-wheel 38, so that the

632,707

course of the current upon abnormal arc
increase is from the positive binding-post
through the shunt-magnet 29 and contact-
spring 52 to the wheel-section 51 and from
thence through the escapement -lever 34 to

the frame and to the negative binding-post.

When the shunt-magnet 29 is energized to a
sufficient degree the pivoted swinging arma-
ture-frame32isattracted byitscore31,thereby
withdrawing the escapement-lever 34 from
1ts normal engagement with the wheel-sce-
tion 51 of the driver-wheel 38 and engaging
said escapement-lever 34 with the wheel-sec-
tion 50, electrically connected with the frame
and negative binding-post by the shaft 42,
Dy this means the shunt-magnet 29 thus
breaks or severs or opens its shunt- cireuit,
completely discharging said shunt-magnet,
whereby the spring 36 is afforded free oppor-
tunity to swing the armature-frame 32 away
fromthe core 31 of the shunt-magnetand Carry
the escapement-lever 34 again into engage-
ment with the driver-wheel section 51, which
by the gravity influence of the rack-bars 15
and 16 has fed forward one step, this rein-
gagement of the escapement-lever 34 serving
from further rotation and also reéstablish or
to check or withhold the driver-wheel 38
clese the shunt-cireuit. It is evident that
the gravity movement of the rack-bars15 and
16, carryingthe earbous, operates toapproach
the carbons toward each other, and if by such
movement the proper arc interval be not re-
stored the shunt-magnet 29 is again ener-
gized, and withdrawing the escapement-lever
g4 permits a further movement of the car-
bons toward each other. Thus by this means
the proper are interval is restored through a
step-by-step movement caused by alternately
opening and closing the shunt-cireuit and
energizing and completely discharging the
shunt-magnet 29. |

In Fig. 9 I have diagrammatically repre-
sented a shunt-magnet or solenoid S0 which
is differentially wound with two coils, desig-
nated as the ‘““outer ”coil 81 and the *“inner?”
coil S2. Theinnercoil 82isconnected with the
positive binding-post and also with the con-
tact-spring 52, bearing on the wheel-section
51 of the driver-wheel 38, said inner coil and
the leads thereto constituting a shunt-cireuit
o3, normally closed through the escapement-
lever 34, The outer coil of the shunt-mag-
netmay besaid to beincluded within abranch
or derived circuit 84, When the shunt-cir-
cult 83 is broken or opened by the escape-
ment-lever 34 disengaging from the teeth of
the wheel-section 51 in the manner as de-
scribed, the current normally circulating
through the inner coil 82 is now caused to
circulate through the outer coil 83, and thus

the current in circulating through the differ-

entially-wound coils on the shunt-magnet 80

effectually demagnetizes and completely dis-
charges the same.

From the foregoing it is evident that the
escapement-lever codperatoes with the toothed

7C

/5

30

GO

95

100

105

110

115

120

125

130




10

15 €

20

632,707

“driver of the train of the wheelwork to com-

pletely sever the shunt-circuit, the point of
contact between the lever and wheel being

widely separ ated in the movement of the sa1d _

driver.

Having thus described my invention, what
I claim as new therein, and desire to secure by
Letters Patent, 18—

1. In an arc-lamp, a main magnet or solen-
oid for establishing the are,
or solenoid to initiate the operation of the
feed-regulating mechanism, a shunt-cireuit
111(31ud1nﬂ'smd sh unt-magnet, a train of wheel-

work, for feeding or permitting a feed of the

m*bons,a cirenit- bre&kmfr escapement-wheel
constituting the driver of sald train, a con-
tact-making esecapement-lever engaging said
escapement-wheel,said escapement wheel and
lever beingincluded in the shunt-circuit when
so engaged, the shunt-magnet operating to
withdraw the lever into a position by which

~ the escapement-wheel in its rotation severs

30

the shunt-circuit, thereby permitting a feed
of the carbons. _

2. In an arc-lamp, the combination of a
couple of vertically-disposed sliding racks
whereof one has its upper end provided with
a laterally-extending arm which provides a
holder for the upper carbon, and the other
one has its lower end similarly provided with
an arm which provides a holder for the lower
carbon: a rotary shaft provided with two dif-

ferently-sized pinions, whereof the relatively

35

40

large one meshes with the rack supporting the

carbon, and the relatively small one meshes

with the rack supporting the lower carbon; a
driver-wheel which comprises a couple of sepa-
rated andinsulated toothed wheels, and which
is carried by a shaft-gear connected with the
aforesaid shaft carrying the two differently-
sized pinions; anescapement-lever which can
vibrate between the two toothed wheels of the
driver-wheels, and can alternately engage the

a shunt-magnet-

same; a shunt-circuit including ashunt-mag-
net which is energized upon the weakening of
the arc; and means for operating the escape-
ment-lever upon the energization of the shunt-

‘magnet.

3 In an arc-lamp, the combination with the

shunt and shunt-magnet or solenoid included
therein, and with mechanism for permitting

or causing a feed of the carbon or carbons,
of a vibratory lever for operating or causing
the operation of the feed mechanism; and
means for actuating the vibratory lever upon
the energization of the shunt-magnet or so-
lenoid comprising aswinging frame pivotally
supported near the upper end of such mag-

‘net or solenoid and having its lowerend pro-

vided with a tmusversely-extending armature
which can be attracted by the same and so
vibrate the swinging frame, a spring having
its upper end attached to an arm extending
laterally from the swinging frame, and its

Jower end connected to the lamp-frame, 8o as

to keep the armature of the swinging frame

normally away from the end of the magnet or

solenoid, and a pin secured to the vibratory
lever and arranged to work in a slot formed
in the swinging armature-frame, substan-
tially as desecribed.

4. In an arc-lamp, a shunt-cireuit, an es-
capement -lever and train of wheelwork, a
driver, a shunt-magnet which together with
the escapement-lever and driver ig included
within the shunt-circuit, said driver consist-
ing of twotoothed gear-wheelsinsulated from
each other and between which the escape-
ment-lever oscillates to alternately engage
the said gear-wheels.

In testimony whereof 1 al
111 presence of two witnesses.

THEODORE M. FOOTE.

L Far |

X my signature

Witnhesses:
CraAs. C. BULKLEY,
I.. M. BUuLkLEY.
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