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UNITED STATES

PaTeENT OFFICE.
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DARIUS HOUGHTON, OF SKOWITEGAN, MAINE,

ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 403,671, dated May 21, 1880.
| Application filed December 15, 1888, - Serial No. 293,687, (o model.)

1o all whom it may concern:
Be it known that I, DARIUS HOUGHTON, &

- citizen of the United States, residing at Skow-

hegan, in the county of Somerset and State of
Maine, have invented certain new and useful
Improvements in Arc Lamps, of which the

following, taken in connection with the ac-

companying drawings, is a specification.
My invention has reference to that class ot
electric lamps known as “arce’ lamps, and the

object is to produce a lamp in which the light.

will always be in the same position, and which
will burn for a much longer time and at much
less expense than with arc lamps as now
usually constructed; and the invention con-
sists in certain details of construction, as
hereinafter fully set forth, and pointed out in

the claims.

Referring to the accompanying drawings,
Figure 1 represents a view of one side of an
arc lamp embodying my invention. Ifig. 2 is
a view of the other side. Fig. 3 is an end
view. TFigs.4to 13 are detail views of various
parts. |

A represents the hanger-board, provided
with a switeh, B, and binding posts C C’ for
connecting the main wires with the lamp,

which is supported from the hanger-board A

by rods D D/, provided at their lower end with
hooks that are passed through eyes in ears LK
B, connected to the top of plate I', which lat-
teris connected to the bottom plate = by comn-
necting-rods H.

Iis a top and J a bottom plate, connected
together by rods K, and insulated from the
outer plates, ' G. These plates are supported
from the top plate, I, by means of screws 4.

L I/ are the positive and negative binding-
posts, secured to the top plate, I, and con-
nected by wires [ I’ to the binding-posts C C/,
the post L being insulated from the plate I
and connected to the positive portion of the
hanger-bar M through plate I, rods I, plate
J, and wire N, and the binding-post L.” is con-
nected to the negative portion of the hanger-
bar M’ by means of wire P. The hanger-bar
isformed in two parts—the positive part M and
the negative part M’-—which are connected
together g0 as to form a continuous bar by
means of screws m, a layer of insulating ma-
terial, n, being placed between the joint, as
shown in Fig. 4, and the serews 171 being insus-

lated from the portion M by means of insulat-
ing-rings 7 and plate Is. |

On each side of the hanger-bar M M’ are
pivoted arms Q Q, to the outer ends of which
are secured carbon disks R R/, that are
mounted upon the carbon-holders S, (see Figs.
9 and 10,) consisting of a small cylindrical
piece of metal fitted with four small springs,
s, and provided on each side with ] ournals s,
that run in the bearing in the outer ends of
the arms Q @/, and held in place by springs ¢.

The carbon disks R R’ are each provided
in the center with a circular hole, into which
the carbon-holder S fits, the small springs s
causing it to adjust itself centrally in the hole
in the carbo. |

The carbons R R’ revolve in the same di-
rection, which causes their contact-edges to
move in opposite directions, and they are
caused to rotate by means of feed-rollers T
T’, roughened on their peripherical face and
mounted on the ends of arms U U’, pivoted
to the hanger-bar M M’, motion being im-
parted to the rollers T by pawls formed omn
the ends of forked bars V V/, taking mto
ratchet-teeth formed on one side of the feed-
rollers T T”, as shown, A reciprocating mo-
tion is imparted to the forked bars V V' from
a rod or bar, W, through bell-erank levers &
2/, fulerumed on the hanger-bar M M/, one
arm of each of the bell-crank levers being
pivoted to the forked bars V V', and each of
the other arms are connected to the rod W by
a forked clamp, w, secured to the rod by a set-
serew. A reciprocating motion is imparted
to the rod W from a crank or disks X through
connecting-rod Y, the shaft upon which the
crank or disks X is mounfed being driven
from the motor & through a suitable train of
oears, 1 2 o 4.
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The rod W is made in two parts and con-

nected together by a sleeve, w? fitted with
insulating material, 1%, as shownin Fig. 5.
The upper or positive carbon is separated
and held the proper distance from the lower
or negative carbon by means of the magnet
a of the combined solenoid magnet and shunt
5, the upper portion, a, of which is coiled with

through, forms a very powerful magnetwhich
draws up the plunger ¢ (see Fig. 12) on the
end of lever d, fulerumed on a post e.

(See-
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coarse wire, which, when the current passes
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Figs. 1, 2,12, and 13.) The lever d is con-
nected to an auxiliary lever, d’, fulerumed
on a post, f, and to the outer end of the le-
ver d’ is connected one end of a rod, g, the
5 lower end of which is formed with a head, q’,
having an open space, as shown, in which a

small eyebolt, h,is secured, and to the latter.

1s connected one end of a small chain, p,
that passes round a small pulley, », on arm
10 Q,the other end of the chain being con-
nected to the arm U. It will be seen by
this arrangement that the lower edge of
the carbon R is always on the same level
when the lamp is burning, for the eye % is

15 always in the same position, (when the.

lamp is burning,) and the feed-rol'er T rests
upon the top of the carbon, consequently as
the latter is consumed the feed-roller falls,
and with it the arm U, thereby shortening

20 the distance between the arm U and pulley
%*'_,, thus allowing the arm Q to fall in propor-

ion. -

Lhe distance that the rod g is raised to reg-
ulate the space between the carbons to Pro-

25 duce the arc is adjusted by means of a spiral
spring, 2%, connected at one end to the lever

d’, and at the other end to a bar, v, fulerumed

on a small post secured to the inner lower

plate, J, the tension of the spring being reg-

3o ulated by a serew, z, passing through the bar

Y. (See Fig. 3) A wire, 6, connects the

magnet 5 to the point m’ of the negative
portion of the hanger-bar M. |

The upper edge of the lower carbon is al-

35 ways held on the same level by the followin o

arrangement: One of the arms, Q/, is pro-

vided with an extension, ¢’, to which one end

of the coil-spring ¢ is secured, the other end

being secured to one arm of a bell-crank le-

40 ver, u, fulerumed on the hanger-bar M’. The

- other arm of a bell-erank lever bears upon a

small projection, », formed on one side of the
arm U’. One end of a chain, p’, is secured

to a fixed point, 7/, on the hanger-bar. The
45 chain then passes over the pulley 7/, secured
- To the arm Q’, its other end being secured to

the arm U’, so that as the carbon R’ is burned
away the springs /4, keeping the feed-roller TV

and carbon ‘R’ in contact with each other,
50 causes the chain p’ to slacken, and conse-

quently allow the arm Q’ to rise just the -

amount that the carbon has been consumed,
and as the tension of the spring ¢ is lessened
as the carbon grows smaller the upper edge
55 of the carbon is not raised above the desired
point. '

The upper portion, ¢, of the soleﬂoid—mag-"

net 5 1s connected to the motor 8 by a wire,

9, (the motor is of ordinary construction and

6o therefore does not need to be particularly de-
- 8cribed,) and the brush 10 is connected to the
binding-post 1.” by a wire, 11. -
I'helower portion;.b; of the combined solen-

oid magnet and shunt 5 is wound with fine

65 wire and forms a shunt, the wire being con-
hected at one end to the core of the magnet,

and the other end is connected by-a wire, 12,
to a coil, 13, of the cut-out, the coarse wire
on the upper portion, a, being insulated from
'the fine wire on the lower portion, b. '
The cut-out (see Figs. 1 and 8) consists of
coarse and fine wire magnets and an arma-
ture, the fine-wire magnet 13 being connected
to the shunt 6 by wire 12, and the coarse-wire
magnet 14 18 connected to the negative bind-
ing-post L’ by a wire, 15, to which is also con-
nected the wire 22 from the shunt-magnet 13.
The armature 16.is fulerumed upon the screw
17, which connects with the positive plate 1.
"The armature 16 is held back out of contact
with the core of magnet 14 by means of a
spiral spring, 18, one end of which is con-
nected to a screw, 19, in post 20, so that by
turning the screw 19 the tension of the spring
18 is increaSed or diminished, as required. A
screw, 21, also passes through the post 20

1s drawn back from the core of the magnet
| 14, The speed of the motor is controlled by
a governor, as shown in Fig. 6, in which 30 is
the shaft upon which is mounted the pinion
I and a wheel, 31. To this wheel are piv-
oted at 32 32 two arms or levers, 33, connected
together by a bar, 34, as shown, so that should
the motor be running too fast the arms or le-
vers 33 will be thrown out and come in con-
tact with the rim or ring 35, whereby the fric-
tional contact will lessen the speed of the
motor; but when the motor is running at its
normal speed the arms 33 will not come in
contact with the ring 35, and no restraint is
exerted thereon. |

Lo put out the lamp I employ a switeh, 40,

tive portion M’ of the hanger-bar, the switch
being connected by an arm, 41, to a disk, 42,

the lower end of the hanger-bar M’, the other
end of the rod being provided with a knob,
45, by which the switch-bar 40 is turned so
as to come in contact with the point 7, or out
of contact,as shown. A rubber washer, 44, is
placed upon the rod between the knob 43
and the hanger-bar M’. This rubber washer
fits into a hole formed in the lower end of the

upper end of the globe being held by a single
screw, o1, passing through an arm, 52, secured
to the bottom plate G. T

plate or slide, 0%, being fitted in the plate b,
So that it can be pushed forward and be placed
in contact with the plate b% thereby prevent-
ing the current from passing through the
lamp or drawn back, as shown, so as to allow
the current to pass through the lamps. -

In Fig. 11 1 have shown a modification. of
the top plate F, in which the plate is fitted

and regulates the distance the armature 16-

(best seen in Fig.1,) fulerumed to the nega-

on the end of a rod, 45, that passes through

glass globe 50, (shown in the dotted lines,) the

In Fig. 7 I have shown the construction of
the switch B, which consists of two plates,
b* 0% connected to the binding-posts C ¢’ ,a
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with a switch similar to that just desecribed,
the switch being insulated from the plate by
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a layer of Insulating material,. 7, as shown.
(0 18 a case or cover for inclosing the oper-
ating mechanism of the lamp.
The operation is as follows
current enters the lamp from the main line-
wire by binding-post C, passes through wire /
to binding-post L, thence through plate I, rods
K, plate J, and wire N to the positive portion
M of the hanger-bar; thence through arms Q
and carbon R to carbon R/, through arms Q’

to the negative portion M’ of the hanger-bar,

through wire 6 to solenoid-magnet ¢, which
draws up the planger ¢ onlever , and through
lever d’ raises the rod ¢ and draws the car-
bons R R" apart, thus producing the are. The
current then passes from the solenoid-magnet
¢ by wire 9 to motor 8, and thence through
brush 10 to binding-post 1./, and through wire
" to binding-post C" which 18 eonnwmd to
the negative 1113111—11110 wire.  Yhen the mo-
tor 1s started, it turns the train of wheels 1 2
5> 4 and causes the erank or disk X to rotate,
which, through connecting-rod Y, imparts a
reciprocating motion to the rod W, that op-

erates thebell-ecrank levers:z«’,which,through

theforked arms V V/, imparts a rotary motion
to the feed rollers T, that, by reason of their
roughened surface, causes the carbons R to
rotate. It will be seen that by this arrange-

ment the surface speedof the carbons is alw ayq'

the same, no matter whether the carbons are
of tull size or nearly burned out, the adjacent

edges of the carbon being always in the same

relative position, as before deseribed.

A certain proportion—say about two or
four per cent.—of the current passes through
the shuntdto the shunt-magenet 13 by wire 1o
so that if the arc
a greater per cent, of the current through the
shunt, and causes the armature 16 to be at-
tracted by the shunt-magnet 13, thus making
connection between the armature 16 and the

coarse-wire magnet 14, thereby making a

short cirecuit through the lamp.

When it is desired to put out the light, the
knob 45 is turned, thereby throwing the
switch 40 into contactwith point 7,which con-
nects directly with the negative binding-post
1.7, thereby preventing the current from pass-
ing through the solenoid-magnet ¢. Conse-
quently the plunger ¢ falls and the carbons
R R’ come into contact with each other.

It desired, this
vacuunl. |

What I claim as my invention 18—

1. In an are lamp, feed-rollers mounted with
their peripherical face in contact with the
edge of carbon disks, whereby the surface
speed of the carbon disks will always be the
same until the disks mebmned oufj subgtann
tially ag set forth.

. The electric

and for the purposes set forth.

increases in length 1t forces

lamp may be placed in a

2, Thepomw e ecarbon R, arms Q, pulley 7,

.f.md hanger-bar M, in combin ation with feed- |

roller ’_L, arm U, chain p, rod ¢, levers ¢ d/,
plunger ¢, and solenold-nnﬂnet , Sub&tan-
tially as and for the purposes set forth.

3. The negative carbon R/, arms Q’, pulley
7 _.,::md hanger-bar M’, in Combmatlon with
feed-roller T’, arm U, chain »’, bell-crank le-

ver n, and spring ft, Subst.;mtmlly as and for

the purposes set forth.

4. The feed-rollers T T/, arms U U’, hanger-
bar M M/, and forked bars V V', with p&Wlb on
their (}lldb in combination with bell-crank le-
vers « «/, clamps 1w, and rod W, to which a
reciprocating movement 1s 11113&1%@{13 substan-
tially as and for the purposes set .forth.

5. In combination with a disk carbon, a car-
bon-holder, S, consisting of a small eylindri-
cal piece of metal having journalss’,and pro-
vided with springs s s, whereby it adjusts it-

‘self centrally in the hole in the carbon, sub-

%tcmtlallw as shown and deseribed.

. The ecarbon R, arm Q, pulley 7, feed-

1*011@1* T, forked bar V, having pawls on 1ts
end, arm U, chain p, rod ¢ q, levem d d’, plan-
oer ¢, and magnet «, In Gombllmuon w1th the
CdlbOll R’, arm Q’, pulley 77/, chain 9/, bell-
crank lever n, and spring 7, SHbeEL}]Uﬂu}?’ as

7. The switeh 40, arm 41, disk 42, rod 45,
:em(l knob 43, in combination with the nega-
tive portion M’ of the hanger-bar, point 7,
and wire I?, leading to the nebmwe blndmﬁ-
post, subsmntmll_y as shown and described.

S. In combination with an arc lamp, a gov-
ernor consisting of a rim or ring, 35, a wheel,
31, sceured to {he driving-shaft 30 01 an elee-
tric motor, levers 33, each pivoted at one end
to the wheel 51, and the bar 34, connecting
the opposite ends of the levers 33, substan-
tially as shown and described.

0. The combination of the lever d, ful-
crumed on post ¢, auxiliary lever rl’ ful-
crumed on post £, the inner ends of the levers
 d’ being connected together,whereby, when
the outer end of the ](}Vel 15 drawn down
bv the magnet ¢, a corresponding downward
movement “will be imparted to the rod g on
the end of lever d’, the spring X?, bar ¢, and
regulating-serew z, for adjusting the length
of the arec, substantially as set forth.

In testimony whereof 1 have signed my name
to this speelﬁc&tmu ,in the presence of two sub-
cribing witnesses, on this Gth day of June A.
D. 1888,

DARIUS HOUGITTON.

Y-V'itnessesz |
JOE. . BACON,
WM. I, HHANSON.
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