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UNITED STATES

ATENT @FFECE@

- WALTER E. FROST,
OF SAME PLACE,

OF LEWISTON, MAINE,

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 523, 144 dated J' uly 17, 1894

Application filed July 31,1893,

Sena,l No. 481,917, (Nomodel.)

To all whom it may concern.

Be 1t known that I, WALTER E. FROST, of
Lewiston, county of Androscoggin, State of
Maine, have invented an Improvement in

5 klectric-Are Lamps, of which the following
description, In connection with the accompa-
nying drawings, is a specification, like letters
and figures on the drawings representmcr like
parts.

This invention has forits object to prowde
an improved electric arc lamp.

10

Prior to this invention, arc lamps have, so

far as known to me, been usually provided
with a round clutch-rod which is extended
15 through a washer-like cluteh-plate provided
with a round hole slightly larger in diameter
than the diameter of the clutch-rod, and by
its angular position determining the vertical
position of the clutch-rod. This washer-like
20 clutch-plate is acted upon at diamefrically
opposite points and held in a more or less an-
gular position, and by reason of the hole in
the plate and also the clutch-rod itself, be-
ing circular, the said clutch-plate, when in its
25 mostan n'ular position supporting the rod acts
upon the latter at two diametrically oppo-

site points only, the said clutch-piate being

entirely {ree from contact with the clutch-rod
between these two contacting points owing to
the greater diameter of the hole in the eluteh-
plate through which the cluteh-rod is passed.

In practice it has been found that when
this eluteh-plate is dropped into or toward a
horizontal position to release the clutch-rod,
the said plate, while released front and back
or at the diametrically opposite points, is apt
to tilt fo one side in one or the other direc-
tion and contact with or grip the cluteh-rod at,
its sides and thereby prevent the latter slid-
ing freely through. Toobviate thisdifficulty,
this present 111V611t101] comprehends two guide
ears or other equivalents extended at one
side of the clutch-plate and which act to pre-
vent sidewise tipping or tilting of the cluteh-
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clutch-rod thereby acting as a guide fo pre-

vent lateral t11t1nn' of the clutch plate, so that
the latter can be tlpped into an angular po-
sition with relation to the rod onlyin one di-

plate whatever be the form of “the latter, the

rection, viz;—to grip or release the latter front
and back, but never at its sides. Whenever
a round clutch-rod is used, as heretofore, the
cluteh-plate grips the latter at two points
only, and these, located at diametrically op-
posite sides of the rod.

This invention also comprehends certain
constructional details of the lamp, particu-
larly with relation to the location of the bind-

i ing posts and the wiring, whereby none of
the current is permitted to escape into and
through the frame or other parts of the lamp
than the particular ones absolutely neces-
sary, to thereby save the current as far as
possibie.
Referring to the drawings, Figure 1, repre-

ASSIGNOR TO DANIEL A. FIELD,
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| sents in side elevation a sufficient p01t1011 of

one form of electric lamp to enable this in-
vention to be understood; Fig. 2, an enlarged
sectional view of the body portion of thelamp,
the section being taken on the dotted line
c—x, Fig. 3. Fig. 3 1s a horlzonta,l section
taken on the dotted line '—a’, Kig. 2; Fig.
4, a sectional detail showing the c]uteh de-
| vice; and Fig. 5, a modlﬁeatmn to be de-
seribed. _
Referring particularly to Figs. 1 to 3 inclu-
sive, A, A’ represent the top and bottom, pref-
erably disk-like, frame plates of the body of

| the lamp, the same being connected together

in usual manner by diametrically opposite
posts a, a, the threaded upper ends of thelat-
ter being extended through the top plate to
receive thereupon the threaded eye-bolts o’
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which furnish means by which to hang the -

lamp.

| The clutch-rod b, herein shown and prefer-

ably a square or other than round rod, pre-
senting one or more fiat faces, is extended

| vertically through the frame plates A, A’, the

sald rod where it passes through the lower
frame plate A’ being passed thloun'*h a Prop-
erly fitting washer o insulated by means of
| an 1nsu1atmfr bushing a® from the said lower
frame plate A The upper frame plate is

| also provided with a guiding collar a® which
isconsiderably larger than the cluteh-rod, and
does not necessarily fit and guide the same
accurately, the said collar a® being also insu-
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- Figs. 2 and 4, only a movement about its
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lated from its supporting plate A by means |

of an insulating bushing ¢t. The cluteh-rod
b at its lower end is provided with a suitablo
clamping device, as U/, to hold the upper car-
bon er other pencil or electrode 2.

Lhe lower carbon pencil or electrode L® is
held in a suitable clamping device b* carried
by the yoke 0° secured to the lower ends of
the depending supporting rods 0° attached to
the lower frame plate A’.

Cisacluteh plate provided, as herein show n, |

with a square orslightly rectangular opening
through which the clutch-rod b is oxtended,
see Ifigs. 2, 3 and 4, said plate at one of its
ends being pivoted by means of the thumb
screw cto the loose slotted stand ¢’ having an
imsulated bottom plate ¢* normally resting
upon the lower frame plate A’, said plate at
1ts opposite end being loosely connected by a
link ¢* with the armature lever d pivoted at
d’ between suitable depending posts d* hung
from the upper frame plate A. The stand ¢’
1s free to be raised from contact with the bot-
tom plate A" with the cluteh rod when ihe
latterissufficiently raised by the clutch plate.
The armature lever d at one of its ends, that
at the same side its pivotal point, has a link
¢* with a suitable armature 8 co-operating
with the cores of the main electro-magnet D,
the said armature lever at its opposite end
carrying the armature d! which co-operates
with the cores of the shunt magnet D’. A
spring s normally tends to retain the arma-
ture lever in a position with the armature J3
retracted from its magnet D. The pivotal
thumb screw c of the cluteh-plate may be ver-
tically adjusted in and with relation to the
slotted stand ¢’ for adjusting purposes as are
found necessary.

The cluteh-plate C is provided, as shown
in Iigs. 2 and 4, with two depending ears @8
located at opposite sides of the cluteh rod b
and hugging said rod sufficiently close to pre-
vent the eluteh-plate from being tilted later-
ally with relation to thesaid rod, the said plate
having, as will be evident by reference to

pivotal point c. |

E and E” are two binding posts, located at
the under side of the top plate A and shown
as composed each of twomembers e, ¢’, which
span the posts a,a, and are eclamped together
about the same by means of screws ¢?, being
Insulated from the said posts by the inter
posed hard rubber or other insulating bush-
ing €. The line wire 1, as herein shown, en-
ters through the hollow threaded upper end
of one of the posts ¢, and leads to the bind-
ing post K, from which the wire 2 leads to
and through the coils of the main magnet D,
the wire 3 leading from the said magnet down
through one of the hollow supporting rods oY,
as shown best in Fig. 1, to and electrically
connected with the other fixed carbon peneil
6°. The current passing from the pencil

through the cluteh-rod o is removed there- &

from by a brush f, Figs. 2 and 3, carried by
a post /'’ standing from the lower frame plate
A’ but insulated therefrom by the insulating
bushing /2 see IMig. 2, The eurreni thus eol-
lected from the cluteh-rod is conducted by a
wire 4 to the binding post T/, from swhich a
wire o leads from the lamp throuch the hol-
low upperend of the other post . The coils
of the shunt magnet D’ are located in a shunt
wire 6 connecting the two binding posts K
and K’ see TNig. 8.

T'he operation of the lamp is as usual in
lamps of this elass, the current when turned

-on entering by wire 1, passing by wire 2 to
and through the magnet D, attracting the ar-

mature-of the latter, and thereby lifting the
clutch-plate C to separate the ecarbon pencils,
the current then passing by wire 3 to and
through the carbon peneils, thence through
the cluteh-rod b from which it is removed by
the brush f from which the current passes
by wire 4 to the binding post B’ and out
through the wire 5. When the carbon pen-
cils have burned away sufiiciently to wealken
the current passing through this cireuit, more
or less of the current will be forced through
the wire 6 and the shunt magnet D, causing
the latter to attract its armature ¢* and
thereby throw the raised end of the eliteh-
plate down somewhat to release the clutch-rod
and permit the latter to drop to place the
carbon peuncils in new position, after whicly,
the circuitisimmediately stren gthened there-
through and the magnet D separates the ear-
bon to the proper distance to preserve the
core. It will be seen that when the clutch-
plate C is dropped to release the cluteh-rod
1t cannot tilt sidewise or laterally to grip the
rod at its sides on aceount of the guide ears
¢® which prevent lateral tipping of the said
plate. The flat surface presented by the
square or other than round ecluteh-rod pro-
vides a sufficiently long line of contact be-
tween the cluteh plate and the face of said
rod to absolutely prevent aceidental slip, and
thereby renders the operation of the lamp
more accurate and certain.

It will be noticed that the pivot point of
the armature lever d is at one side the cluteh
rod and between the latter and the main shaft,
whereby the arm of the lever which earries
the main magnet armature is shorter and

. therefore of less leverage than theotler armn

of the lever carrying the shunt magnet arma-
ture. By thus providing a leverage in favor
of the shunt armature, the latter is enabled
to respond more promptly to any change in
current, thereby rendering the operatfion of
the lamp more aceurate and prompt.
Referring now to Figs. 1 and 3,1 have pro-
vided the cluteli-rod & at or near its upper
end with two dlametrically opposite lues or
ears 0", only one of which is shown in Ifig. 1,
the other being upon the opposite side of the
rod and in line with the one shown. YWhen
the carbon pencils have nearly burned
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the cluteh-rod 6 will have fallen such a d1s- ! causing an arc to be formed between the said

tance that the lugs or ears b* will contact

post and the surface with whichitis in Prox-

with the 0pp051tely located contacts v and /', | imity, thereby frequently damaging the bind-

the former of which is connected with the
binding post E, and the latter with the bind-
ing post E’. The minute the lugs or ears b”
drop into engagement with these contacts
and v/, a short circuitis formed from the bind-

ing post E to the binding post K, which per-

mits the current entermﬂ‘ throua*h the wire 1
to pass directly across the bmdm post K’
and the wire 5 and ouf, thereby shuntmn‘ out
both magnets D and D’ and the carbon pen-
cils, practically shunting out the entire lamp

and preventing possible burning out of the

colls of the magnets.

It will be noticed that the current is con-
ducted through insulated wires to and from
the insulated bmdln o posts E and E’, which
are beneath the t0p Trame plate A and that
the brush post 7’ is also insulated as well as
the guiding ecollars a*®* and a® for the cluteh-
rod, so that from the time the current enters

‘until the time itleaves thelamp it is confined

to those parts only through which it must
necessarily pass, and no current whatever is
scattered through the frame of the lamp to
be diffused into the atmosphere therefrom, or
to give a shock to an operator. This insula-
tion is so efficient that I am enabled to ob-
tain a muech more strong and powerful light
with the same current than in any lamp at
present known to me.

This invention 18 not restricted to the par-
ticular comnstruction or arrangement of de-
vices herein used by me to illustrate the in-

vention, for it isevident the invention may be

embodied in other forms of construetion with-
out departing from its scope. Ifor instance,
Fig. 5 shows a clutch-plate m provided with
a round opening through which is passed a
round clutch-rod m/, said clutch-plate being
provided with the depending ears m? to pre-
vent lateral tipping of the clutch-plate, so
that while a square or other than round
cluteh-rod is desirable, yet by providing the
clutch-plate with ears or their equivalents, as
shown, the objectionable lateral tipping of
the cluteh-plate even with the use of the
round clufch rods is obviated.

The lugs b* together with the contacts A
and i’ constructed and arranged as shown
constitute a convenient and practical form of
automatic cut-out switeh, yet such switch
need not necessarily embody this particular
construction, for it may be varied as neces-
sary in application to different lamps.

In lamps asnow ordinarily construeted, the
binding posts are placed upon the upperside
of the top frame plate and of course, serving
as conductors tothelamp,arealways charged
with electricity, and 1t frequently happens
that in a high wind thelamp is swung so far
to one side as to bring one or the other of
these binding postsin close proximity tosome
portion of the building or hanging fixture,

!

t

ing post orsurfaceand not mfrequently caus-
ing fire. In my improved lamp, however, as
herein shown, the binding posts are placed
below the top frameplate A and theinsulated

wires carried through the sald plate to the

binding posts, the latter being thus protected
from contact with any surface by the top
frame plate, which latter as described is en-
tirely insulated from the remaining parts of
the lamp, therefore no arc can posmbly be
formed. It will also be noticed that the piv-
oted point or fulerum of the armature lever
d is at one side of the clutch bar, viz:(—Be-
tween the latier and the main solenoid D, so
that the shunt magnet or solenoid D’ is fa-
vored by having a much longer leverage due

to the greater length of the armature carried.
between its armature d* and the pivot point

d’. This is of great advantage and males the
lamp much more sensitive and more accurate
in its regulation than would be the case were
the arms of the lever at each side the pivotal
point of the latter equal, for as the current
which passes through the shunt magnet D’ is
apt to be a weak one at first, by favoring this
magnet by the increased leverage shown, the
magnet responds.more readily and releases
the carbon at anearlier period, and thus more
quickly re-adjusts the lamp, than it would
were it necessary 1o receive a current of suffi-

cient strength to move the armature leve1
with a shorter leverage.

I claim—

1. In an are lamp, the combination with a
cluteh rod, of a cluteh-plate provided with
ouide ears to act upon the said elutch-rod
at a distance from the clutch-plate to prevent
tipping of the latter, and means to move the
said clutch-plate to cause it to grip and re-
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lease the said cluteh-rod, substantially as de-

seribed.,

2. In an arc lamp the combination with a

clutch rod, of a clutch-plate embracing the

same, an armature lever connected with said

plate at one side said cluteh rod, and a loose
or movable stand provided with an iusulated
under surface connected with and moved by
the opposite -end of said clutch plate, sub-
stantially as described.

3. In an arclamp,the combination mth the
top and bottom frame plates, of posts eon-
necting the same and made hollow at their
upper ends for the introductior through said
posts of the line wires, eye-bolts threaded
upon the extended upper ends of said posts,

and leading-in binding posts at the under

side of said top frame plate and protected
from contact with foreign surfaces thereby,

substantially asand for the purpose specified.

4. In an arc lamp the combination with the
top and bottom frame plates, of posts con-
necting the same, made hollow at their up-
per ends for the introduction therethrough
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ot the line wires, eye-bolts threaded upon the | postsclamped togetheraboutsaid eollars, sub- 1o
extended upper ends of said posts, and lead- | stantially as described.
Ing-in binding posts secured o and insu- In testimony whereof I have signed my
- lated from thesaid posts, substantially as de- | name to this g pecification in the presence of
5 Scribed. Lwo subseribing witnesses.
9. In an electric arclamp, the combination | WALTER E. FROST.

with top and bottom frame plates, and posts Witnesses:
connecting the same, of insulated collars stir- WARREN E. RIKRER,
rounding said posts, and two-part binding | WILLIAM If. BURBANK.
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