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UNITED STATES

PATENT OFFICE,
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ALFRED SHEDLOCK, OF BROOKLYN, NEW YORK, ASSIGNOR TO THE STAR
ELECTRIC LIGHT AND POWER COMPANY OF THE UNITED STATES,

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 277,166, dated May 8, 1883,
) - Application filed October 28, 1882. (No model.)

- To all whom it may concern: |

-~ Be it known that I, ALFRED SHEDLOCK, of
- Brooklyn, county of Kings, State of New York,
haveinvented certainnew and useful Improve-
5 ments in llectrie-Are Llamps, of which the fol-

lowing is a specification. |
This invention relates to electric-arc lamps,
and covers, principally, a new clatch or clamp
for controlling the upper-carbon rod, and an
10 electro-magnetic device foroperating the same.
The main object of the invention is the ap-
plication of a simple and effective mechanical
- device adapted to more perfectly govern and
control the movement of the upper-carbon rod,
15 toraise the same to form the are, and to allow
1t to fall as fast as the carbons are consumed,
than 1s acecomplished by the devices now in
use for this purpose. In this classof lamps—
Viz., those having a smooth rod carrying the
20 upper carbon, and by which the regulation of
-the are, &e., is produced by moving the upper
carbon only—it is essential to the perfect work-
ing of such lamps that the cluteh or elamp
which holds the smooth rod should free the
25 Same ab the right time gradually, and when

‘the rod is at rest as regards longitudinal move- |

ment. To this end I utilize the gripping prop-
erties of a spiralspring on asmooth rod, either
by making the spring smaller than the rod,
‘30 thereby caunsing it to grip by its resilience,
- the rod being released by increasing the inter-
nal diameter of the coils of the spring by turn-
Ing one or both of its ends which is or are free,
‘thus loosening the grip of its various eoils on
35 the rod graduoally until the weight of the rod
and carbon is just sufficient to overcome the
clamping friction of the remaining coils; or
the spiral spring may be made so that its ac-

. tlon 18 reversed—that is, its resilience frees
40 the rod—the diameter of the coils, when the
 spring Is in its normal condition, being larger
than the rod—and it is caused to grip the rod
by bringing its ends nearer together to reduce
the internal diameter of its coils. To obviate

45 the cause for the sndden changing in the are
~and the jumping of the upper carbon in this
class of lamps, due to the movement imparted

to the upper carbon during the time that the
cluteh or clamp whieh holds the smooth rod is

5o being opened to free the rod, I so construct

| which carries and controls the clateh that the

distance through which its armature moves
greatly exceeds. that of the upper carbon, and
that at the time of the part of the movement ¢
of thearmature when thecluteh is beingopened

to release the smooth rod no perceptible ver-
tical movement of the rod is caused by that of
the armature. To accomplish this desirable
result the armature or armatures are carried 6¢ -
by a plate, which also carries the spiral spring
cluteh or clampat its central part, through
which the smooth rod passes. Said plate is
adapted to move helically, which movement
may beapplied to it by suspendingitby means 65

of three (3) or more links, and the armatures

are 8o acted upon by the electro-magnets as to
cause the plate to partly rotate on its center,
said rotation causing the links to assume an- -
gular positions, and consequently the plate is 7o
raised equal to the versed sines of the angles
assumed by the links. This raising of the
plate separates the upper from the lower car-
bon, and the spring cluteh or clamp is opened
when the plate is moving back into its lowest 45
position. Considerable movement of the plate
18 required to free the smooth rod. The actu-
ation of the clutch, as will be readily seen, oc-
curs when the hanging links are moving a few
degrees to or from the vertical, as the versed 8q
sine of such angular movementissosmall that
no perceptible vertical movement is imparted
to the upper carbon. _
Theinvention embraces otherimprovements

in the constraction of the lamp, which, with 8:

-the foregoing improvements, will be fully un-

derstood by reference had to the
ing drawings, in which— |
Figure 1, Sheet 1, represents an arc-lamp
embodying my improvements, with the upper go
part in section. Ifig. 2, Sheet 1, shows aside
view of the actuating mechanism,looking from
the left at Fig.1. Iig. 3, Sheet 1, is a plan
view of the armatures taken on linez z, Fig. 1. -
Fig. 4, Sheet 2, is a view, looking toward the 05
poles of the electro-magnet, also taken on the.
line x x, Fig. 1. Tig. 5, Sheet 2, represents

accompany-

‘the portion of the upper-carbon rod, with the

spring-clamp thereon enlarged. Tig. 6, Sheet -
2, 18 a detached view of the spring-clamp en- 160
larged. TI'ig. 7, Sheet 1, is a plan view of the

- the actuating electro - magnetic mechanism | lower-carbon-rod-holding frame. Fig, 8, Sheet
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1, 1s an elevation of the same.

the electro-magnetic device. Fig. 10, Sheet 2,
1s a side view of the same. Ifig. 11, Sheet 2,
18 a plan view of the armature taken on the
9. Ifig. 12, Sheet 2, shows the
application of a modified form of a Springu
clamp to electric lamps; and Ifig. 13, Sheet 2
shows another modlﬁeatlon of the sptmg
clamp.

The actuatmn electro-magnet consists of a
hollow core, prowded at its free pole with
A polar pl&te lmviug three inclined projections,
a' o o, (see Ifig. 4,) and connected to the base-
plate a?, to which base-plate are secured the
three polar projections «® «* ¢, whose ends are

rmposite to and inelined like the polar projec-

tions ¢’ ¢’ ¢/, and are over the armature-blocks,
asshown by the dotted linesin 1Mig. 3. Insulatod
wire coils are placed on the core «, the one b,
being of coarse wire,included in theare- c1rcmt
and the onel’, of tme wire, in a derived cucmb
around the '11:‘(3, connected up on the differential
principle in the ordinary manner. The coils
are shown separate, but may be wound, the
one over the other, if desired.

The armature consmtb of* tbree inclined

bloeks, ¢ ce, secured to or forming a part of the

plate ¢/. I'his plate c 1S su&,pended by means of
the threelinks ¢* ¢® ¢%, whose upper ends are fit-
ted on studs on the 111.1g ¢’, which is held on the

polar projections ¢® a* ¢ by means of serews ¢
¢*, passing throughslotsin the ring to permitof

the adjustment of the armature-blocks ¢ ¢ ¢ in
relation to the two sets of polar projections a/
and «’ of the magnet. Through the center ot
the plate ¢/ and the core of the magnet passes
the upper-carbon-carrying rod d, provided with
an adjustable cluteh for lmldmn*the npper car-
bon, d’. In a recess in the center of the plate
¢’ 18 placed the spring-clamp e, formed simply
of steel wire, which may Dbe either round,
square, or flat, coiled in a spiral, so as to “I‘l[)
the rod d Wlﬂ_l sulficient 1110t10n} when in its
normal condition, to sustain the rod and the
carbon carried thereby. Theendsofthespring
¢ are bent radially, as clearly shown at ¢ €2,
Figs. b and 6, and the side of the. recess in
whlch the sprmg is placed in the plate ¢ is cut
away for the reception of said ends of the
spring, and a screw-cap, ¢, holds the spring
in the recess. On the under side of the plate
¢’ 1s held, by means of a screw, a small cam-
plate, ¢’ A g galust which the end ¢* of the spring

. Dears When the end ¢’ is being acted on to open

the spring to release the rod d. By turning
the cam-plate ¢’thefreeend e’ of thiespring may
be adjusted to come in contact with the fized
stop J at the right time. This stop f is also
shown ad]ustqble to regulate the time of the
opening of the spring, by being held by means
ol & sef-screw on a rod prmectmw from one of
the polar projections «3 The weight of the
armature ¢, plate ¢/, rod d, and earbon d’ are
generally sufficient to bring the end ¢’ of the
spring ¢ with suafficient. pressure against the

_1)"1.':ab.

“wire being twisted in holes made therein.

IFig. 9, Sheet | such aetion taking place, and to balance the
2y represents a front view of a modification of

magnetic action on the armatures, the spring g
18 prov*ided oneendof whichissecured tooneof
the polar projections ¢® and the other end to an
adjusting-serew passing through a bracket on
the plate¢’. By referring again to Ifigs.
6 the simplicity of this spring-clamp is seen,
1ts cost being nominal, so that no material ex-
pense is incurred when from any cause it be-
comes necessary to place a new one in the
lamp, which is done by anserewing the cap ¢,
sliding the rod d out of the plate, and substi-
tating a new spring for the old one, and re-
plaeuw the rod d and serew-cap ¢®>. The oper-
ation of the spring may also be readily under-
stood, 1t being evident thatif the end ¢*is held
and the end ¢ moved away from it the coils
expand, and that such expansion is gradual

and uniform, freeing the grip of the spring

on the rod d in a very gentle manner. It 1s
also evident that by modifications of the mag-
netic actuating device thespring may beclosed
to grip the rod to hold it ap, th(., normal con-
dition of the spring then Dbeing such as to al-
low the rod d to fall freely thlounh it.
electro-magnet 1s inverted, as show n, and its
base-plate «® secured to the plate 5 of the
frame of the lamp. This plate 2 is made of in-
sulating material, and the side bars, ¢ ¢ i, are
secured thereto and are connected to the
negative terminal 4/, The base-plate of the
magnet may form the upper plate of the frame,
in which case the terminals 2/ and /? and the
side bars, 4 ¢ ¢, would beinsulated in their con-
nections thereto. The lower part of the frame
is a plain socket, ¢/, adapted to hold the lower
carbon, d%, by being splif, and its sides drawn
together by means of the screw *. It has
three arms, 4 ¢* ¢°, to the ends of which the
lower ends of the side bars, i ¢ ¢, are secured
by means of set-serews, and the holes through
which these set-serews pass are enlarged, so
that the lower part of the frame may be ad-
justed to set the lower carbon as nearly as pmn
sible in line with the apper one.

In another application for lLetters PPatent
filed by me the 7th day of October, 1882, is
shown and described an improved form of
frlol)e for electric lamps, having only one open-

o, through which the side bars of the lam N
Al improved method of supporting
such a globe is liere shown, consisting of the
metal ring 7 and wire- nettmﬁ) connected to
the lower end of the ring by ’tht, ends of the

globe £ 18 supported only by the netting j,
which entirely surrounds 1t with the mceptlon
of its opening, which is arr'anﬁed opposite the
metal ring j, the whole being hcld up by means
of bayonet- slots 7% iol*med in the upper edge of
the ring j, and pins j° # #, projecting from the
side b:l]i‘b v 2t Daid bay Onet -stots 4° hold the
olobe ﬁrmly in position and enable it to be
19:1(]1]} removed for the parpose of fixing thae
carbons, &ec.
To msmm 1)61‘&0[; fitting of the wire-netting

fixed stop f to open the spring; but to insure i on the globe, and to produce perfectand more
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intimate contact between the glass and the l'slide downward. ‘_p 18 an adjusting-spring to

wire, the netting is first made and placed in a | regualate

suitable mold or former and the glass then
blown therein. This method of providing glass

globes with protective wire-netting is not | shown at IFig. 13.
~claimed 1n this application, but will form the

subject-matter of another application.

The operation of the lamp is as follows:
With the lamp at rest, the armature-plate ¢/,
with its load, falls down, so that the end ¢’ of
the spring clamp or cluteh e is in contact with
the stop f, thereby allowing the upper carbon
to rest on the lower one. As soon as the car-
rent is caused to flow through the lamp the
poles a/ a® of the magnet attract the armatures
¢ ¢ to them and cause the plate ¢’ to rotate,
(moving the end ¢ of the spring-clamp away
from the stop f,) and also to move up, carrying
with 1t the upper carbon, and so forms the arec.

The plate ¢’ gradually falls back as the re- |
sistance of the are increases until the end ¢’ of

the spring-cluteh comes in contact with the

~stop /. This is the normal working position

of the parts, and, as before described, no per-
ceptible movement of the plate ¢’ and carbon
d’ takes place while the spring-clamp is being
opened, and the action of the clamp to free the

‘rod 18 so gradual and gentle that carbon fallg

down to maintain the are constantat a steady
and uniform rate of speed, thus avoiding all
sudden changes in the are.

In the modifications illustrated at Figs. 9,'

- 10,and 11 the spring-clamp e is carried by the

piate ¢, to be operated by means of the fixed
stop f, as before described; but the plate, in-

stead of being governed in its helical move-
ment by means of suspension-links, is provided |

- with slotted flange projections I [, in which fit

40

45

50

pios or small rollers I’ I/, projecting from a
frame, [°, attached to the poles of the electro-
magnet. The electro-magnet consists of two
cores, m and m’, secured to the plate m?, with
the npper-carbon rod d between them. One of
these cores is provided with a coarse-wire he-
lix and the other one with a fine-wire helix,
connected up on the ordinary differential prin-

ciple. The armature m®is secured to the plate

¢, and is a straight bar with a central hole,
through which the rod d passes, and has two
inclined poles, m* m*, arranged in proximity to
the ends of the cores m and m/, to be acted up-

~on by the magnetism indaced therein, the heli-

&9

60

cal movement of tiie armature and plate ¢
being produced by the form of the slots in the
flange projections [ 1. |

I1g. 12 illustrates another modification, in
which a helical spring may be made to con-
trol the carboun rod d. The spring n is wound
open, and grips the rod with safficient force to
sustain it when the spring is raised up by the
action of the magnet o on the end of the lever

- w/y which carries the spring; but when the

6
- 5

lower coil of the spring is allowed to rest on
plate o, which is made adjustable, the weight
of the rod d causes the coils to come closer to-

gether, and so enlarges the internal diameter

ver #’. | |
- Another form of helical spring-clamp .is

In this the spring », in its
normal condition, hasbarely enough grip onthe
rod d to sustain it. The upper coils are more
closely wound than the lower ones, and the
two ends are so held as to prevent them turn-

Ing when the spring is stretched. The upper

the action of the magnet o on the le-

3.

75

end is connected to the lever s, to the other .

side of which is suspended the core ¢ of the
axial magnet ¥, and the lower end is connected

and controlled by the adjustable screw-sleeve.

YWhen the core ¢t is drawn down in the axial
magnet ¢ the spring # is stretched, which re-

| duces the internal diameter of the coils, cans-

|

ing the upper ones to grip the rod. Thelower
ones, being free from the rod, act on the lever
s against the foree of the axial magnet.
Although I have here shown and desecribed
several modifications of the helical spring-
clamp as applied to electric lamps in which
the carbon rod feeds by gravity, I wish it un-
derstood that Ido not claim, broadly,such form

80

93

of clamp as shown in the application for Let-

ters Patent of John R. Tibbets, No. 72,826,
filed September 27, 1882, | |
Having now described my invention, what I
claim, and desire to secure by Letters Patent,
1. The combination, with a round rod,.of a
spiral spring-clamp surrounding the same an
having its coils closely wound and its free end
or ends projecting at right angles to its axis,
and means, substantially as described, where-
by the free end or ends of the spring are moved
transversely to its axis, and its coils thereby
caused to contract to firmly grip the rod and
to expand to release the same, as set forth.
2. In combination, a spiral spring-clamp, a
carrying-plate for the same adapted to be
moved helically, a smooth rod passed through
and upheld by the spring, and a stop to open
the spring to free the rod when the plate is in
its lowest position, substantially as set forth.
. In combination, an inverted electro-mag-
net, armatures attached to a plate supported
by hanging links, a smooth carbon-carrying
rod passing through the plate and magnet, and
a clamp carried by the armature-plate, adapted
to uphold the rod, but release the same by com.-
ing in contact with a stop when the plate is in
its lowest position, substantially as set forth.
4. In combination,the spring-clamp e, rod d.

cam-plate €% plate ¢/, adapted to be moved in

a helical path, and the stop f, substantially as
set forth.

5. In combination, the electro-magnet « a’
«* ¢’ b V', the armatures ¢, plate ¢/, links ¢ ¢*,

and adjustable ring ¢?, substantially as set

forth.
6. In combination, the plate ¢/, provided

~with an opened side recess, the spring-clamp e,

the rod d, and the screw-cap ¢, substantially
as set forth.

of the spring sufficiently to allow therod to| 7, In comb'inatioil, the elecﬁtro-magnet a’ o
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a® a® b V', the armatures ¢, plate ¢/, links ¢® ¢%, | 4, provided with pins j° 7> 7, substantially as

and adjustable ring ¢?, the spring-clamp ¢, rod
d, and spring ¢, substantially as set forth.
8. In combination,the side bars, ¢ ¢, the low-
5 er-carbon holder, having the split socket ¢’ and
arms 2° ¢* ¢°, and adjustably connected to the
side bars, substantially as set forth.
9. In combination, the globe k, wire-netting
j’, supporting the globe, metal ring 4, provided

¢ with bayonet-slots 42 52 9%, and the side bars, 7 ¢ |

set forth. |

In witness whereof I bave hereanto set my
hand, at New York, county and state of New
York, this 27th day of October, A. D. 1882,

ALFRED SHEDLOCK.

In presence of—
H. D. WILLIAMS,
. (. BAKER.
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