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Lo all whom it may concern:

Be it known that I, BerNarp A. STowE, a
citizen of the United States, and a resident of
Cleveland, county of Cuyahoga, and State of
Ohio, haveinvented a new and useful Improve-
ment in Klectromagnetic Compensating De-
vices, of which the following is a specification,
the principle of the invention being herein
-explained and the best mode in which I have
contemplated applying that principle, so as to
distinguish it from other inventions. |

My invention relates to electromagnetic
compensating devices as applied to the com-
pensation for variations of conditions, and
particularly to the compensation for the va-
riations of electrical conditions in arc-lamps
due to the variation of temperature resulting
from the heat generated by the resistance of
the electrical circuit in such lamps.

Said invention consists of means hereinafter
fully described, and particularly set forth in
the claims.

The annexed drawings and the following

description set forth in detail certain mechan- |

1sm embodying the invention, such disclosed
means constituting but one of various me-
chanical forms in which the principle of the
Invention may be used. -

In said annexed drawings, Figure 1 repre-
sents the main portion of an inclosed arc
constant-current lamp embodying my inven-
tion. Fig. 2 represents a section of the op-
erating magnet-coil of the lamp, taken upon
a horizontal plane and looking upward, the
winding of such magnet being indicated in
dotted lines. Fig. 3 represents a vertical
axlial section of said magnet, showing part of
the magnet-cores in elevation. Tigs. 4 and
O represent perspective views of details of
sald magnet. Kig. 6 represents an axial sec-
tion of a portion of said magnet, illustrating
a change of relative position of parts thereof.
Figs. T and 8 represent detail views of a
modified form of device embodying my in-
vention.

The general construction of the lamp, the
main portion of which is illustrated, is that of
constant-current lamps now in general use, in
which a main electromagnet A, whose arma-
ture A’ i1s actuated by the lamp-current to
establish the arec by moving the upper carbon
C, and a shunt electromagnet B, whose action
1s opposed to that of magnet A and is pro-

vided forregulating and modifying such actu- .
ation. This mechanism is mounted upon a
suitable frame. It has been found that the

character of the movement of the armature

1s influenced by the temperature of the mage-
nets—that 1s, when the latter are heated a
more marked action is obtained than when
the magnets are cold. Unless, therefore,
means for compensating for the action of the
heat acquired by the operation of the lamp
be provided a constancy of action of the
magnet, and hence a constancy of conditions
at the arc, is not obtained under the same con-
ditions in the circuit. Let it be assumed that
the lamp is of the usual construction, is cold,
and that the mechanism is set so that a given
current will effect an actuation of the arma-

‘ture so as to produce a required voltage at
the arc. The current now being turned on

a given arc will be obtained. As the lamp
continues to operate the mechanism, includ-
ing the magnets A and B, becomes heated.
Such heating decreases the electrical con-

ductivity of the thin copper wire of the shunt-

coil B by reason of its temperature coeflicient

of resistance, but does not materially affect
the conductivity of the wire of coil A as a
result of its larger cross-sectional area and
tewer turns. The magnetic conductivity of
the two magnets is, on the other hand, in-
creased; but since the action of the two mago-
nets1s opposed in this form of lampany varia-
tion 1n the action of one magnet by reason of
temperature variation is compensated for by
a substantially similar variation in the other
magnet. In following the effect of changes
in temperature in the structure illustrated
the normal changes in magnetic conductivity
may hence bedisregarded. Theelectrical con-
ductivity of the wire of the shunt-magnet B
being decreased and its resistance correspond-
ingly increased, a lesser part of the current
flows through coil B than before and a greater
quantity through coil of magnet A, thus in-
creasing the actuating effect of the armature
actuated by said magnet A, drawing the car-
bons farther apart and increasing the voltage
at the arc. The character of the arc changes
correspondingly, so that it will be seen that
an arc of one character is produced at the be-
oinning of the lamp’s operation and an arc of
a different character is produced after the
mechanism becomes heated. In order to cor-
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rect this deficiency, I provide a structure in |

which such changes are compensated for and
an arc produced which will have substantially
the same illuminating qualities at substantially
all periods of its operation and throughout all
of the changes of temperature to which the
lamp mechanism is subjected. Such structure
is embodied in the operating-magnet A and 1s
illustrated in Figs. 2, 3, 4, 5, and 6.
magnet consists of a yoke b, two cores o' 0,
the usual spools #* §* and their windings, to-
gether with other parts which will be de-
seribed. Each core 4’ is connected with the
voke b by means of a screw §° passing there-
through, an elastic washer §* being interposed
between sald yoke and the screw’s head, so
that it will be seen such core is yieldingly se-
cured to the yoke and may be caused to recede
slichtly therefrom. Enveloping each such

core is a metallic shell #°, which under normal

conditions —that 1s, when the parts are of
normal or atmospheric temperature—is of a
length such that one end of the shell abuts the
inside surface of the yoke and the opposite
end abuts a shoulder 0° on the core. Said
shell is constructed of a metal, such as zine,
which has a coefficient of expansion greater
than that of the iron core d’, so that an increase
in temperature will cause it to expand In the
direction of the core’s axis, and so cause the
core to recede from the yoke, as shown 1n ex-
agoerated form in Hig. 6.
be seen that the conductor of magnetic lines
of force, consisting of the yoke and core, has
its magnetic conductivity affected by such
breaking of the normal connection established
between the several parts of said conductor.
An increase in temperature of magnet A due
to the heat generated during its operation and
the consequent concomitant increase in the
degree of action of the sald magnet A, previ-
ously described, is therefore compensated for
by a decrease in the conductivity at the joint
between the core and yoke of the magnet A.
The latter’s parts are so arranged that such
increase of conductivity 1s caused to be sub-
stantially directly proportionate to the in-
crease of magnetic actlion upon the armature
of magnet A, which would be normally affect-
ed by the inecreased flow of current through
the coil thereof resulting from the decreased
electrical conductivity of magnet B, so that
the character of the modified action of the
- magnet effected by the compensating means,
and hence the conditions at the arc, remains
substantially constant throughout such varia-
tions of temperature as are experienced by
the lamp mechanism during the period in-
cluded between the beginning of the lamp’s
operation, when the temperature of its mech-
anism is normal, and such time as such mech-
anism attains its maximum temperature.

In Figs. 7 and 8 I have illustrated a second

form of core construction which embodies the

Said

1t will therefore |

797,698

principles of the above-described invention
and which I have found embodies advantages
not present in the first-described structure.
In this structure the yoke 4 is of the previ-
ously-described construction; but the core is
divided into two unequal parts /" and 4°. The
lower or short part 4° is secured to the yoke
and caused to normally abut the lower end of
part 5 by means of a long screw {4°, passing
through a bore 4", as shown. The shell §” as
before abuts the under surface ot the yoke
and a shoulder 4", formed upon the part J°
intermediate of itsextremities. Thediameter
of part 07 is such that it will fit tightly in shell
»°. The expansion of shell 4° hence causes
the two parts of the core to separate, asshown
in Fig. 8, part /' remaining fixed relatively to
voke §, the elastic washer J* being provided,
as before. The magnetic leakage will hence
talke place at the plane of separation of the
two parts 5" and 0% as will be readily under-
stood. The location of this plane of leakage
at the lower portion of the magnetic circuilt
instead of at the top, as in the first-described
structure, I have found renders the operation
of the device more delicate and reliable. In
this modified form the part " may be consid-
ered part of the yoke in so far as relates to
the similarity of construction and operation
of the two forms of the above-deseribed in-
vention. The lower part /* of the core would
in such event correspond with the core ' of
the first-described device. The said modified
form., then, may be structurally considered as
merely embodying the shortening up of core
' and the extensions of the yoke into the coil
to complete the magnetic circuit ana form
part of the core.

Other modes of applying the principle of
my invention may be employed instead of the
one explained, change being made as regards
the mechanism herein disclosed provided the

means stated by any one of the following

claims or the equivalent of such stated means
be employed.

1 therefore particularly point out and dis-
tinctly claim as my Invention—

1. In an electromagnetic compensating de-
vice, the combination with a magnetic con-
ductor, of means for positively varying the -
magnetic conductivity thereof concomitantly
with a change in temperature of the magnet-
coil and inversely relatively to such tempera-
ture.

9. The combination with actuating means
including an electromagnet and normally af-
fected by temperature variations, the action
of such means being positively affected by an
increase in temperature of parts thereof, of
means for controlling the magnetic conduc-
tivity of said electromagnet to compensate for
such positive increment so as to substantially
maintain a constancy of action of sald actuat-
Ing means.
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3. In an electromagnetic compensating de-
vice, the combination with a magnetic con-
ductor comprising two elements yieldingly
held 1n contact with one another, of a member
operatively connected with said two elements
and having a coeflicient of expansion greater
than that of one of said elements, whereby

temperature variations will effect the degree |

of contact of said elements.
4. In an electromagnetic compensating de-

vice, the combination with a magnetic con-

ductor including two elements yieldingly held
in juxtaposition, of a member operatively con-
nected with said two elements and having a
coeflicient of expansion greater tha,n th-’Lt of
sald conductor. _

5. In an electromagnetic compensating de-
vice, the combination with a magnetic con-
ductorinclading two elements yieldingly held
in juxtaposition, of a member mounted upon
and operatively engaging one of said elements,
engaging the other of said elements, and hav-

ing a coeflicient of expansion greater than that

of said conductor.

6. In an electromagnetic compensating de-
vice, the combination with a magnetic con-
ductorincluding two elements yieldingly held
in juxtaposition, ot an expansible member
mounted between said two elements and hav-
ing a coeflicient of expansion greater than that
of said conductor.

7. In an electromagnetic compematlno de-
vice, the combination with a magnetic con-
ductor comprising a yoke and a core yieldingly
connected therewith, of an expansible member
"mounted between said yoke and core, and hav-

1ng a coefficient of expansion greater than that |

of the conductor parts adjacent to it.

8. In an electromagnetic compensating de-
vice, the combination with a magnetic con-
ductor comprising two separable parts nor-

mally held in contact, of means controlled by |

temperature for determining the position ot
said parts relatively to each other.

9. In an electromagnetic compensating de-
vice, the combination with a magnetic con-

ductor, of means controlled by temperature

for effecting magnetic leakage 1n said con-
ductor.

10. In an electromagnetic compensating de-
vice, the combination of a magnetic condue-
tor comprising two separable parts, yielding
means connecting said two parts, and a me-
tallic member 1‘1g1d1y mounted 1elatwely to
the one part engaging the other part, and hav-
1ng a coeflicient of expansion greater than that
of said conductor.

- 11. In an electromagnetic compensating de-
vice, the combination of a magnetic conduc-
tor comprising two juxtapositioned separable
parts: yielding means connecting said two

parts, and a hollow cyhnder of zinc or simi-

lar material having a coeflicient of expansion
oreater than iron surrounding said conductor
engaging the one conductor part and rigidly

'mounted relatively to the other part.

12. Inan electromagnetic compensating de-
vice, the combination of a main electromag-
net, a second electromagnet having its coil
connected in shunt with the main - magnet
coll, and means for varying the magnetic con-
ductivity of the main magnet concomitantly
with a change In temperature of the coil of
the shunt-magnet.

13. In an eloctr omagnetic compensating de-
vice, the combination of a main-magnet coil,
a shunt-magnet coil, aseparable magnetic con-
duector in the field of said main coil, and au-
tomatically-operating means for effecting the
separation ot said conductor concomitantly
with an increase in temperature ot the shunt-
magnet colil.

{4. In an electromagnetic compensating de-
vice, the combination of a magnet-coil, a sepa-
rable core in the field of said coil, and auto-
matically-operating means for effecting the
separation of said core concomitantly with an
increase in the flow of current through said
coll.

Signed by me this 12th day of May. 1904..

BERNARD A. STOWL. .
Attest:

A. E. Mirger,
Henry J. VOGT.
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