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To all whom it 1Ly COTCETT:

Beitknown thatI, THOMAS EDGAR ADAMS
of Cleveland, in the county of Cuyahoga and

State of Chio, have invented certain new and’
useful Improvements in Alternating-Current
Regulators; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-

tion of the mventwn Such as will enable oth-

ers skilled in the art to which it appertains

to malke and use the same.
My invention relates to an improv ement in

electrical regulators, and more particnlarly
. to such as are adapted by induetive resist-
ance to regulate the current on alternating-

current clremts

One object of the invention is to construct

a regulator of the type specified in such man-
ner that the use of counterbalancing weights

or springs independent of the weight of the
colls and core and the frames which carry
them shall be avoided and so that the me-

chanical resistance offered by the core to the
pull of the coil shall be commensurate with

and vary in proportion to the varying chok-

ing effect in the coil.

A further object is to plodu(,e a 1egulat0r_
that may be hung on a line-pole or wherever

1t may be deswed to use a series of lamps.

A further object is to so construect the ap-

paratus that it will be waterproof and per-
mit of the pole or other support moving with-
out affecting the accuracy of regulation.

A further ObJ ect is to so construct the regu-
lator that it will respond quickly to chang ges
in current strength. |

A further ob;lect is to produce a lewulatm

for the purpose stated which shall combme

durability, reliability, and which shall effec- |

tually perform its funections.
With these objects in view the invention
consists in certain novel features of construe-

tion and combinations and arrangements of’
parts, as hereinafter set:forth, and pointed out

in the claims. |

In the accompanymw dr a,wmfrs, qure 11is
an elevation, partly in seetion, 111ustratm0
my invention. Iig. 2isa plan view with the
cover removed. Fi-gs. 3 and 4 are detail
views. Fig. 5 1s a diagrammatical view.

1 represents a water-tight casing, made of
non-magnetic material—such as copper, zinc,
indurated

‘cover o _
| versely-disposed plate 8, a portion of one edge
-of which is beveled to form a knife-edge 9,

fiber, &e.—and provided near its |

| upper open end with a ring 2, which consti-

tutes, in effect, a flange pro;;eetmfr outwardly

from the casing, or, if desir ed, the upperedge

of the casing may be made with an integra,l

outwardly-projecting flange. A cover3dcloses
-the open upper end or top of the casing and

18 pre ovided with a flange 4 to lie parallel with
the flange or ring 2 on “the casing. DCrews d

are passed thr oucrh the flanges 2 4 for secur-
 ing the casing and its cover ton'ether and be-
tween said ﬂanﬂ‘es a packmmrlnﬁ* 37 is in-
serted to prevent the entrance of dust and

moisture or the escape of oil. The cover 3

_supports the mechanism of the regulator with-

in the casing, and said cover is suspended
(preferably so as to permit more or less swing-
ing movement) by any suitable devices at-
tdched to a perforated flange 6 on said cover.

The cover 3 sustains all the working parts of
the regulator, and the case 1 serves 1:0 inclose
sald worklno* parts so that should it become
necessary to have access to the mechanism

for making repairs or for purpose of adjust-

ment it is sunply necessary to remove the

-case.

Two arms or hangers 7 7 depend from the
and have secured to them a trans-

and the parts of the plate at the ends of this
knife-edge constitute shoulders 10 10 to pre-
vent lateral displacement of a frame 11, sus-
tained by the knife-edge. The frame 11 com-
prises two pl&tes or splders 12, approximately

| A-shaped in form and prefemblv made of
‘brass, and a block 13, disposed between and

adjustably connected 130 said plates by means

of serews 14, passing through elongated slots

in the plates and entering sockets in the
block. Each plate 12is notched or recessed,
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as at 15, for the accommodation of the plate .
3, and the block 13 is made with a notch 16 -

to form a bearing for the knife- edge 9, and

the block is plowded with an arm 17" for a
‘purpose hereinafter explained.

A hollow spool 17, of leatheroid or other
non - conducting matemal and made in the
form of the segment of a circle, is secured at
its respective ends between the arms 18 19 of
the plates of the frame by means of serews 20
or other fastening devices. Several coils 21

are disposed on the spool 17 and separated by
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wooden spacing-bloeks 22, said coils being in- ¥ counteract or dam the currenton theline suf-

cluded in series with each other and in series
with the line containing translating devices.
T'he diagonal arms or bmces 28 of the frame
11, w 111(311 are disposed nearthe coils, are split
at 24 and secured together by leatheroid
blocks 25 for the purpose of opening the local
circuitin the brassframe. The frame11con-
stitutes an A-shaped lever carrying the coils
of the regulator, and upon the end of the long
arm of this lever (at the upper end of the se-
ries coils) a buffing-spring 26 bears, one end
of this spring being secured to the cover 3.
At the free end of the short arm of the lever
formed by the frame 11 and at a point in a
plane below that of the fulerum of said lever
a brass frame 27, carrying a core 28, is pivot-
ally supported. _
port the plates 12 of the frame or leveril are
recessed at their apices, as shown at 29, and
at the base of each recess 29 an enlmwemenb
30 1s made on the respective plates 12, to
which a transversely-disposed plate 31, hELV—
ing a knife-edge 32, is secured. The plates
comprising the frame 27 are made hook-
shaped at their upper ends and recessed to
form a bearing 53 upon the knife-edge 32, and
steel disks 84 are secured to the outel‘ faces
of the frame 27 to prevent lateral displace-
ment thereof on the knife-edge. The lower
end of the plates comprising the frame 27 are
made with hook-shaped arms 35, between
which the laminated core 28 is secured. This
core has a general U shape; but each arm is
curved to mark the segment of a circle con-
centric with the fulerum of the frame 27,
which earries said core, so that as the frame
27 turns on the knife-edge 32 one arm of the
core can move freely in 13119 spool 17, (WhICh
spool marks the arc of a cirele con eenm ic with
the fulerum at the knife-edge 32,) and the
other arm of the core will move parallel with
the arc¢ of a circle marked by the curved se-
ries of coils. A fibrous or spring buffer 36
for the core may be arranged at the upper end
of the spool 17, or this buffer may be attached
to the end of the core, if desired.

From the construection and arrangementof
parts above «eseribed it will bhe readily seen
that under normal conditions of current
strength in the cirecuit the weight of the core
will be counterbalanced by the weight of the
coils, with the core ready to enter the colls or
entelmn' the coils more or less, according to
the pledetermmed current strength on 'the
line. The normal relative pomtwns of the
coils and core must of course be adjusted in
accordance with a predetermined current
strength on the line. Thus if the current
Strenn*th on the line happens fo be higher
than it may be desired it should be undel
normal conditions, the parts may be so ad-
justed that the core will normally enter the
colls a short distance, so tlmtaeompamtn ely
small counter electromotwe force or induc-
tive resistance will be et up in

Tn 111&1{11]0' this pwoml sup-

| moving partof a regulator;
| the deviece 1n such manner that both parts—

ficiently to insure a predetermined current
strength. My improved regulator can thus
be readily adjusted for current strength on
the line by altering the leverage untilan am-
meter included in the ecircuit shall indicate
the current strength desired. This adjust-
ment of leverage can be accomplished by mov-
1ing the block in one direction or the other be-
tween the plates 12 or, more properly speak-
ing, adjusting the plates 12 on the block 13,
so as to alter the fulerum of the frame or le-
ver 11 with respect to the ends thereof until
the core will bear the proper normal relation
to the coils to insure the proper current
strength on the line, as above explained.

It is apparent that if the resistance on the
line be reduced by the removalof one or more
translating devices (such as lamps) the cur-
rent strength will immediately inerease, and
consequently the core will bedrawn into the
coils of the regulator, causing the generation
of increased counter electromotive force or
induetive resistance in the coils to compen-
sate for the decreased resistance by the re-
moval of the lamps, and the current will be
thuschoked toan extentsufficientto promptly
reduce the amperage on the line to or, in ef-
fect, retain it at normal, and a further re-
moval of resistance from the line will cause
a further choking effect in the coils, as will
be readily understood, until finally when
the load on the line shall have been reduced
tc & maximum extent the core will have en-
tered the coils to the fullest extent.

As has been before stated, I avoid the use
of weights and springs to counterbalance the
but I construet

viz., the coils and the core—shall be movable
and so relatively arranged that the weight of
one will act against the weight of the other.
With the core and coils suspended in the re-
lation to each other hereinbefore described
the mechanical resistance offered by the
welght of the core to the pull of the coils will
mad ually increase asthe core progresses into
the coils, and this increase of meehanical re-
sistance offered by the core will be approxi-
m ately commensurate with the varying chok-
ing offect of the coils as the core moves in
one direction or the other through the same,
and thus by my improvements the current
strength on the line will be maintained prac-
tlcally constant.

If desired, the well-known means of ad just-
ment—stuch as changing the number of turns
in the coils, tapelmn the core, increasing the
air-gap, &e.—may be 1esorted to so lon a8
the weight of thenecessarycore acting afr:{i,mst
the Welﬂ'ht of the necessary coils for a a given

circuits only be preserved instead of using
some additional or supplemental weight or
spring.

It is of more or less importance that the
the coils to ¢ movements of the core and coils relatively to
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each other shall not be too sudden, and to
check any unduly sudden movements of the
parts the case 1 may be filled with oil, glye-
erin, or similar liquid, so that the working
parts will be immersed therein. It desired,
however, a dash-pot may be used to regulate
In such case
the dash-pot eylinder 38 may be pivotally at-
tached to the frame 27, which carries the core
17, and the plunger- -vod 39 will be pivotally at-
tached to the arm 17’ on the block 13.

with a suitable valve to permit the easy en-
tering of the core, but cause it to be slowly
withdrawn from the coils. The cylinder of
the dash-pot may contain oil or similar liquid.

-The leading-in wires passthrough a hole 41

in close proximity .to the pivotal support of
the frame or lever 11, and these wires being
very flexible and entering at a point in close
proximity to the practically frictionless knife-
edge support of the frame or lever 11 the
chances of irregularity of performance of the

apparatus is reduced to a minimum. While
proper freedom is permitted at the knife-
edges, yet the extent of motion is so limited

and the parts are all so strong that great du-
rability is assured.

Various changes might be made in the de-
tails of constr uotmuof my invention without
departing from the spirit thereof or limiting
its scope, and hence I do not wish to limit my-
self to the precise details herein set forth.

Having fully described my invention, what

I claim as new, and desire tosecure by Letfers
Patent, is—

i. In a regulator, the combma,tmn of a 80-

lenoid, and means pivotally supporting the

1elative members of said solencid with the

welght of one part opposed to the W’Bl”ht of
the obher part.

2. Aregulator, comprising an inductive-re-

sistance device having its parts relatively ar-

ranged to constitute mechanical resistance,
one to the other.

3. A regulator, comprising a coil hm ing its
frame pwotally supported, and a core pwot-

ally supported by the frame of the coil and'

adapted to enter the latter.

4. A regulator comprising a lever pivotally
Suppmted between its ends, a coll secured to
one arm of said lever and a core pivotally sup-
ported by the otherarm of theleverand adapt-
ed to enter the coil.

5. A regulator, comprisinga lever pwotally

bupported between its ends, a coil carried by.
one arm of said lever, and a core adapted to |
enter the coil, said core pivotally suspended

{rom the othel arm of said lever at a point be-

low the plane of the pwotal support of said

lever. | -
6. The combmatwn in an electric circuit,

of translating devwes included in said eir-

cult, and an 1nduetwe-1 esistance device hav-
ing its coills included in sald circuit, the parts
of sa,id inductive resistance. so relatively ar-

S

ranged that the mechanical resistance of one
palt to the pull of the other part will vary in
proportion to the choking effect of the other
part.

7. In an alternating-current regulator, the
combination of g coil, a core to enter the cml
and means for eausing one of said parts 0
exert a mechanical resistance to the pull of
the other part commensurate with the chok-
ing effect produced in the coil when the re-

| sistance of an alternating-current circult in-
The plunger 40 of the dash-pot is provided |

cluding said coil 1s vaued

‘8. In an electric regulator, the eombmatlon
with a lever pwotally suppmted between its
ends, of a4 segmental spool secured to onearm
of said lever, a coil wound on said spool, and
a core pivotally supported by the other arm
of the lever and adapted to enter said spool.

9. Inanelectric regulator, the combination
with a lever pwotally suppmted between 1ts
ends, a coil carried by one arm of said lever,
a core pivotally supported by the other arm
of said lever and adapted to enter said coil,
and means for adjusting the fulerum of sald
lever.

10. In an electric regulator, the combina-
tion with a lever pi Voted between 1ts ends, of
a coil carried by one arm oi said lever, a core

| pivotally supported by the other arm of the

lever and adapted to enter the coil and a buft-
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Ing-spring bearing against the arm of the le-

ver carrying the 0011

11. In an electric regulator, the combina-
tmn with a lever pwoted between its ends, a
seemental spool secured to onearm of said
lever, a series of coils on said spool and elec-
trically. connected together, spacing-blocks
between the coils and a core supported by the
other arm of said lever and adapted to enter
the coils.

12. In an electric regulator, the combina-

tion with hangers.or suppmts alever, a knife-

edge bearmcr for the lever, secured to said

,suppmtfs a 0011 carried by one arm of said
lever,

a core to enter the coil, a frame se-
cured to said core, and a ]mife'-edge bearing
secured to the other arm of the lever, for said
frame. .

13. In an electrlc regulator, the .combina-
tion with a support and alevel of a plate se-
cured to the support and havmﬂ‘ a knife-edge
bearing for the lever, shouldels at the ends
of said knife- edge for preventing lateral dis-
placement of the lever, a coil carried by one
arm of the lever,.a core to .onter the coil, a
knife-edge bearing on the other arm of the
lever for supporting said core and means for

preventing lateral dlsplacement of the core
relatively to its bearing. |

14, In an electrie reﬂ*ulatm the combm&-

tion of a lever comprising two plates and a

block secured to and separating said plates,

‘a knife-edge bearing:.for the block for pivot-
ally supportmﬂ* the lever, a coil carried .by

one arm of the lever, a knife- edge bearing se-
cured to the ends of the plates consmtntmﬁ*
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the other arm of the lever, and a core sup- |

ported by said last-mentioned knife-edge bear-
ing and adapted to enter the coil.

156. In an electric regulator, the combina-
tion of a lever comprising two plates and a
block geparating said plates, a pivotal sup-
port for said block means for adjusting the
block to change the fulerum of the lever, a
coil carried by one arm of the lever and a
core for the coil pivotally supported by the
other arm of the lever.

16. In an electric regulator, the combina-
tion of a frame or lever having divergent
members, & spool secured between said di-
vergent members, a coil on said spcol, means
for pivotally supporting said frame or lever
between the ends of one of its members, a
frame or arm pivotally supported by sald
frame or lever at a point farthest removed
from the spool and coil, and a core secured to
sald frame or arm and adapted to enter the
coil.

17. In an electric regulator, the combina-
tion with a lever pivotally supported between
1ts ends, of a segmental spool carried by one
arm of said lever, a coil on said spool, and a
core pivotally supported by the other arm of
sald lever, said core having two curved mem-
bers, one to enter the spool and the other to
move alongside the coil. |

18. In a regulator, the combination of a
frameorlevercomprising two A-shaped plates
and a block separating them, a spool secured
at its ends to the convergent members of said
plates, a coll on said spool, the cross-bar of
said frames being split and connected to-
gether by insulating material to open the lo-
cal circuit of the frame or lever, means en-
gaging said block to pivotally support the
frame or lever between its ends, and a core

A 899,055

pivotally supported by said lever at a point
farthest removed from the coil.

19. In an electric regulator, the combina-
tion with & non-magnetic case and a cover
therefor, of an inductive-resistance device
supported by the cover and depending within
the case, and means on the cover for attach-
g suspending means.

20. lu an electric regulator, the combina-
flon with a non-magnetic case containing oil,
& cover on sald case and a water-tight con-
nection between the case and cover, of an in-
duetive-resistance device supported by said
cover and immersed in the oil in the case.

21. In an electriec regulator, the combina-
tion with a case anud cover therefor, of a lever
pivotally supported between its ends at the
center of the cover, a coil carried by one arm
of said lever,and a core for the coil supported
by the other arm of the lever, said cover hav-
ing & hole for leading-in wire in close prox-
imity to the pivotal support of said lever.

22. In an electric regulator, the combina-
tion with a lever pivotally supported between
its ends, of a coil supported by one arm of
sald lever, a core pivotally supported by the
other arm of the lever and adapted to enter
sald coil, an arm projecting from the lever,
a dash-pot cylinder attached to the core, a
valved plunger in said cylinder and a plun-
ger-rod attached to said plunger and to the
arm projecting from the lever.

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses.

THOMAS EDGAR ADAMS.

Witnesses: _
JOHUN D. ERTEL,
C. L.. CLARK.
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