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To all whom it may concern :

Be it known that I, ELI1TU THOMSON, a citi-
zen of the United States,and aresidentof New
Britain, in the county of Hartford and State
of Connecticut, have invented certain new and
useful Improvements in Electro-Magnetie Re-

~ tarding Mechanism, of which the following is
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a Specitication.

My invention consists of what I term an
‘““antomatic retardation feed,” accomplished
through magnetic action, and adapted to any
of the uses for which the ordinary mechanical

retarding devices—such as escapements, flies,

dash-pots, &e.—are employed, but more espe-
cially to attaining a more perfect and steady
teed of the carbons in electric lamps.

My invention consists in making the open-
g of acluteh, brake,detent, clamp, or equiva-
lent device affect an electro-magnet so as to

inerease its power, thus causing the immedi-

ate closing or re-engagement of the cluteh,
clamp, or detent, which latter is for this par-
pose connected with and operated by tlie elec-
tro-magnet through the intervention of suit-
able mechanical devices, this action being,
however, immediately followed by a reopening
of the cluteh or detent and a repetition of the
former action. I find that by the rapid open-
ing and closing of a suitable cluteh or other
device in this manner I can effect a very erad-
nal movement of any mechanism, and that the
Invention is specially applicable to producing
a very gradual feed of the carbon-rod for an
electric lamp. It is generally preferable to
cause the rapid opening and closing or disen-
gagement and re-engagement of the cluteh,
clamp, or other device by the short-circaiting
or shunting of the operating-magnet when the
clutch or other device is closed or in mechani-
cal engagement, and by the Dbreaking of the
short or shunt circuit through the mechanical
disengagement, thus rendering the electro-
magnet active again, so that the clufch or
clamp 1s immediately closed. |
My invention may be applied to any c¢lutch-
1ng, clamping, locking, or stopping device by
making the points or surfaces of iriction, hold
or engagement, a portion of theelectrical shunt
or short circuit path around an elecfro-mag-
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net, which, when active, closes said points or
surfaces, and, when inactive releases or dis-
engages sald surfaces.

Having set forth the general principles of
my invention, I will proceed to describe some
of the methods that may be emploved for car-
rying the same into practice and some of the

~applications of the invention to electric lamps.

IFigure 11llustratesin a general way the con-
struction of aretardine mechanism madeafter
the principles of my invention. Fig. 2 illus-
trates the practical application of the inven-
tion to the carbon-rod of an electric lamp.
FFig. 3 1s a top view of Ifig. 2. Ifig. 4 shows a
special method of effecting the gradual feed of
a carbon in accordance with variations in the
length of arc. Xigs. b and 6 are defails ol con-
stroetion of the lamp, Ifig, 4.

veferring to Hig. 1, v indicates a wheel
driven by any power, (here a weight, W,) and
connected with any mechanism the movement
of which 1t 18 desired to refard.

A indicates alever, mounted at I in a brack-
et-arm extending from the head of an clectro-
magnet, M, or in any other suitable sapport,
and carrying at one end an armature and at
the other a friction toe, dog, orclamp, T, which
latter, when the armature is attracted, will be
drawn against the edge of the wheel I with a
force suificient to either retard or to wholly
stop the movementof said wheel and any mech-
anism connected with it, A spring, 3, tends
to disengage the iriction toe or ¢lateh T from
the brake-wheel kK, and will so disengage 1t
when the electro-magnet M loses its attractive
force. The electro-magnet 1s in eireuit with
any source of electricity, while the cluteh E
and the wheel I¥ form, when in contaet with ono
another, a portion of a derived or shunt cir-
cuit around the celectro-magnet M, as Indicated,
the effect of closing which ¢ireuit is obviously
to divert the current from the eleciro-magnet
M and cause it to lose 1ts power.

Theoretically the operation 1s as follows:
When the magnet M is energized the toe 1is
drawn against the wheel R, stopping its move-
ment. This is accompanied by the closing of
the short or derived circait around the ekectro-
magnet, which therefore loses its power, and
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the spring S thereupon separates the toe T | by any suitable arrangement of devices, or by

from the wheel R, thus releasing the latter,

but at the same tlme breaking the short or
derived circuit, so that the magnet M 1s ener-

cized again and draws the toe into engage-

ment with the wheel, whereupon the operation
1s repeated. In practice these intermittent
actions do not in reality take place to the ex-
tent of a complete disengagement, but a suti-
cient release of the toe T is produced to allow
a ogradual and slow slipping of the wheel R
past it, or, in other words, the intermittent
action is so rapid as to be imperceptible. The
wheel is thus under the control of an auto-
matic friction device, the amount of whose
friction 1s dependent on-the more or less com-
plete electrical contact between the toe and
the surface on which it bears, which contact is,
30 to speak, a self-regulating one.

By adjustment either of the retracting
spring S or of the electric current supplied to
the device, the speed of movement of the
wheel ¥ or the cxtent or degree of refardation
may be governed.

In I‘lms. % and 3 the application of the anto-
mafic retﬂrdatmn feed to the carbon-carrying
rod of an electric lamp 1s shown.

B indicates a frame, provided at its bottom
and top with guide-openings for the carbon-
carrier I}/, while M indicates the feed-regulat-
ing electro magnet, mounted in the frame
mld arranged to act upon the armature-lever
A, which latter carries oractuates a releasing
clutech or c¢lamp. The latter consists of a
clamp-body, C, carrying a pivoted clamping-
toe, 'L, pivoted at I, which 1s made to engage
with the carrier R and prevent downward
movement thereof by means of a spring, &/,
but which is disengaged from the rod so as to
allow it to feed downward whenever the arma-
ture-lever A recedes suofficiently to cause the
extension of the clammping-toe to come into
encagement with the stop D’. The clamp-
body O is pivoted on the lever A, and 15 held
over by a spring, 2, so that the toe I' may open
when its extended arm 1s tilted by the stop.
As indicated, the toe 1 and the surface with
which it engages form a portion of a derived
or shunt circuit aroand the magnet M, so that
when they are in engagement the maguoet is
shunted and loses its power, thus allowing the
armature to recede, the clamp to descend, and
the toe to be released from the rod, so thatthe
latter may move downward, while simultane-
ously the derived or shunt circuit 1s brolken.
The break of the shunt-circuit thus caused 1s
immediately followed by the restoration of the
magnet’s power and a consequent lifting of the
clutchand re-engagement thereof with the rod,
the operation being rapidly repeated, as before
explained,so that a slow feed of the rod ensues.
Theextent and nature of this feed areof course
governed by the adjustment of the parts and
by th> strength of the current supplied to the
magnet M, said supply being governed, in ac-

:

If is lowered suﬁeiently.

the special arrangement to be presently de-
scribed in connection with Kig. 4.
In the arrangement of c¢ircunitsshownin If1g.

2, the magnet M is represented as forming a

porfion of the direect cireunit, 1ineluding the car-
bons; but such special arrangement is by no
means the only one that might be adopted in
practice, and the path of the current wouldbe
a matter that would admit of many variations,
with variations inthe form and construction of
the cluiching or clamping devices.

In Fig. 4, R? indicates a carbon-carrying
rod, and I &’ respectively the positive and
negative electrodes of thelamp. W/ is a disk

or wheel mounted in any suitable manner in &

frame-work, and connected with a gear-wheel,
V, which latter engages with a rack upon the
side of the carbon-carrier %, sothat the move-
ments of the latter may be governed by the
movements of the wheel or Qisk.  With the
edge of the wheel or disk engages a pivoted
cluteh or clamping-toe, 1V, (seen more clearly
in Ifig. 5,) which is mounted in a swinging
frame, If, actuated through a lever, L, b) Al
main-cireuit coil & and core M'.

The toe 1V is 1101"11]&113’ held in engagement
with the disk by aspring, 2/, butis disengaged
therefrom by a stop, H, whenever the fmme
The toe 1Y and the
surface of the disk form a portion of a derived
or branch circuit around the lifting-magnet C,
and for this purpose the toe i1s to be suitably
insulated from the {frame of the lamp by any
suitable means.

S% is the ordinary retractor, acting in oppo-
sition to the main-circuit magnet €.
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K is an electro-magnet in a derived circuit

around the electrodes I X/, Its armature A’
carries a series of spring-contacts, p, electri-
cally connected to one another, and arranged,
as indicated in FKig. 6, to make contact suc-
cessively, when the armature is atfracted, with
a series of contacts, ¢, Insulated from one an-
other, but forming the terminals of the loops
of a resistance-wire, I¥', or other suitable re-
sistance device supported in any desired man-
ner.
namber of points p in contact with the points
q increases the resistance interposed by the
high-resistance wire R* diminishes. T'he wire
R* forms, when contaet is established between
» and q, & portion of the derived circuit which
passes around the coils / and includes the

clutch or clamp TV and the clamp-surface of

the disk W', &% indicates the ordinary re-
tractor applied to the armature-lever A’.

The circuits are asindicated.. Starting from
the point #, the main or prineipal circuit passes
first to the coils of the lifting and feed-con-
trolling magnet €/, thence to the {frame of the
lamp and the upper-carbon carrier, to the
lower carbon, and to the point . A second
cireunit, 9, includes between the points x and
y the derived-circuit magnet K. A third cir-

cordance with the consumption of the carbons, | cuif, 6, passes to the springs p and (when p

As will be readily understood, as the
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and ¢ ave in contact) to the resistance R¥, the ( ing electro-magnet therefor, and a shunt or de-

insulated clutching-toe T/, the disk W/, and
the frame of the lamp, at thls point joining the
main or prineipal cirenit. The circuit 6 is a
shunt or derived circuit to the cmls of the
magnet ',

The operation will be apparent from the de-
scription already given., The carbons being
1n contact, the derived-cireuit magnet I has
not safticient power to close the shunt 06, so
that when the current passes the ceoil C/ acts
to lift the lever If and eluteh T/, and the latter,
by rotating the disk, caunses a separation of
the electrodes E H’/. As the earbons burn
away the electro-magnet I{ increases in power,
and by bringing the sprdgs p successively
1mto contact with the points ¢ causes the cur-
rent to be diverted from the coils of C/ to an
extent depending upon the length of the arc,
so that the ciutch is allowed to come into con-
tact with the stop I, and thus be disengaged
from the disk W'. T'he earrent thus diverted
passes through the clutch-surfaces, and being
alternately interrupted and restored, as bcfor
explained, causes, by the resultant rapid mag-
netization and demagnetization of the main-

circuit magnet ¢/ WI’, a slow retardation feed

of the wheel W/ and the carbon-carrier.

/1 do not limit myself to any particular con-

struction of cluteh or clamp, the essence of
my invention cousisting, as before explained,
in making the closing of the c¢lutch by a mag-
net cause a diversiou of the energizing-current
from sald magnet. Other applications of my
invention besides to electrie lamps may be
readily made whenever a slow retarded move-

“ment ot any mechanism is desired, either to ac-

cord with the varying strength of an eleetrie

~current or not.

I make no claim herein to the lamp mech-
anism and the varying shant deviee shown
in Figs. 4 and 5, as those are described in a
prior application filed by me.

What L claimn as my invention is—

1. The combination of a clamp, clutch, or

detent, an actuating electro-magnet therefor,
and means for closing a derived or shunt cir-
cuit around said magnet auntomatically at the
instant that the parts of the clamp, cluteh,
detent are brought info engagement.

2. An automatic retaz {mtmn feed device con-
sisting of a clamp, cluteh, or detent, an actuat- |

or

rived circult to said electro-magnet, formed
through thesurfaceofeng aﬂemeutoftheelmnp,
clubch or detent.

3. The combination of a {friction-wheel,
clamp engaging with and controlling the move-
ment thereot, an actuating electro-magnet for
sald clamp, and a shunt or derived cireuit

aronnd said electro-magnet formed through

the suriace of engagement of the clamp and.

wheel.

4. An automatic retardation - feed device
consisting of a clamp, cluteh, or detent, and an
actuating electro-magnet therefor, having a
shunt or derived cireuit through the surface
of engagement ot the clamp, cluteh, or detent.
5. The combination of a {riction-wheel, a
clamp engaging with and controlling the move-
ment thereof,an actuating electro-magnet, and
a shunt or derived eirenit throngh the surface
of engagement of the clamp and wheel,

6. The combination, substantially as de-
scribed, of a {friction-wheel, a carbon-carrier
connected thereto, a eluteh device acting upon
the friction-wheel, an electro-magnet in cireuit;
with the carbon and operating the clateh, and
a dertved cirenit around said electro-magnet,
a portion or which cireuit is through the frie-
tional contact-sarface of the cluteh and wheel.

7. The combination of a carbon-carrier, a
cluteh or clamp actuated by an electro-magnet
in the main cireunit, an electro-magnet in a de-
rived circult around the are, a v umble resist-
ance device actuated thereby, and a shunt or
derived circuit around the clamp electro-mag-
net, sald cirenit ineluding the variable resist-
ance and the surfaces of engagement of the
clamp.

8. Thecombination, with the feed-controllimg
electro-magnet and thecluteh mechanism actu-
ated thereby,of a derived or shunt circult pass-
ing through a variableresistance antomadtically
controlled 1 accordance with the length of
the are, and through the surfaces of elrgaﬂeq
ment of the clamp IIIE‘LIMI]ISI]I

Signed at New Dritain, in the county of
Hartford and State of Connecticut, this 12th
day of September, A. D. 1882,

KLIHU THOMSON,

Witnesses:

i, WILBUR RICE,
RoB. B. HAINES, Jr.
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