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To all whom it may CONLCETTL:
Be it known that I, JAMES F. MCELROY, a
citizenof the United States,residingat Albany,

in the county of Albany and State of New

¢ York,haveinventedcertainnewand useful Im-
provements in Current-Regulators, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
ings. -

ThlS invention refers to that class of dyna-

mo-regulating devices in which the electro-

motive force is kept constant, while the
strength of the current is varled by reﬂ*ulat-
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ing the intensity of the magnetic ﬁeld in |-

IS which the armature revolves accordmw to the
- requirements.
To this end the invention consists in an im-
proved construction and arrangement of
parts whereby the number of active field-
coils is increased or decreased as the strength
of the current in the outer cireuit increases
or decreases above or below the required
strength.. This is effected by having the ter-
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mmals of the field-coils secured to ﬁxed con-

tacts and connected into circuit by a mov-
able segmental contact-plate, so that by ad-
- justing “this contact-plate on its pivot the
number of active field-coils may be varied.
This is done automatically by two pawl-and-
ratchet devices adapted to turn, respectively,
the contact-plate in opposite dir ections, SO as
to lessen or increase the number of active
field - coils, according to the requirement.
- Bach pa,wl-and ratehet device has a control-
ling electro-magnet adapted to throw the de-
- vice into operation upon becoming active by
the operation of a regulating electro-magnet,
which is effected by the curlent changes in
the eircuit which it is intended to regulate.
‘In the aceompanying drawings, I'igure 1 1s
a general diagram plan showing the arrange-
ment of the circuits and the 1e1at1ve locatwn
- of the different magnets. Fig. 2 is an eleva-
tion of the pawl- and ratchet dewces and their
controlling- magnets Fig. 31s a cross-section
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on the line 2 in Fig. 2. I‘w 41s a detached
detail elevation of the 1emlat1nn*—magnet
Fig. 5 is a detached elevation of the fixed con-
tacts and showi ing the movable contact-plate

o in'dotted lines.

vation o'f the double ratchet, showing the con-
tact-plate in elevation.

A represents a dynamo-electric generator;
B, its casingor frame; C, its field-coils; D, the
revolving shaft which carries the armature; g5
E, the work-circuit of the dynamo; F, the
shunt-circuit connecting the field - coils in
parallel; G, a circular series of fixed contacts,
to which one terminal of each field-coil is

connected, and H is a movable contact-plate 6o

pivotally becmed and adapted, by being
turned on its pivot I, to vary the number of
active field-coils.

The contact-plate H is secured to a double |
ratchet-wheel J J, provided with peripheral 65
flanges ¢ and with the disk K of insulating
materml into which the contact-plate is let
in flush, so as to insulate the same and form
a, smooth surfacefor the fixed eontact—qprmws
G to bear against. The contact-plate is seg
mental or half - circular with the contact-
springs & grouped 1in relation thereto, so that
in one position they all bear on the plate to
completetheshunt-circuitthroughallthe fixed
coils by means of the contact-spring G’. This 75
spring G, connected with wire I, bears
against a complete circular portion I’ of the
contact- plate, whereby itis never thrown out
of contact. - On opposite sides of the double
ratchet-wheel are pivotally secured at b the le- 8o
vers L L/, which have three arms and carry
each at one arm a feed-pawl M, at another
arm the movable core of an electro-magnet N,
and at the third arm a loose roller O. The
feed-pawl of one lever is adapted to engage 8s
into one of the ratchet-wheels and the othel
is adapted to-engage into the other, so as to
impart motion in opposite di1ect10ns thereto
by the operation of the levers. Each feed-
pawl has a spring ¢, adapted to hold it into go
gear with the ratchet-wheel, and two projec-
tions d d’ are provided on each pawl, whlch
are adapted to engage with fixed stops ¢ ¢/,
whereby the pa,wls are held out of enﬂ'aﬂ'e- |
ment with the ratchet-wheels in the extreme 95
positions of the levers.

The arm of the levers, which carries the
roller O, is adapted to bear and travel on a
cam or eccentrie P, formed or secured on the .
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able core of the electro-magnet is provided

with a spring Q, the tension of which is op-
posed to the attraction of the coil upon the
core when the latter becomes magnetic.

The coils of the two magnets N are respect-
1velyincluded in two branches R’ of a branch
circuit R. The branches have breaks formed
at the adjustable contact-serews £/, to which
one terminal of each branch is secured, re-
speclively. DBetween these contact-screws is
located the free end of the armature-lever S, to
which is secured the movable core of the
regulating-magnet T.

Theregulating-magnetT'has its coil located
in abranch U of the main circuit, and is there-
by affected by the current changes in said
main circuit. A potential spring V, the ten-
sion of which is adjustable, is secured to the
armature-lever S to oppose the magnetic at-
traction of the core. -

The armature-lever Sis located in a branch
of the main circuit, whereby the cireuit in R is
closed through either one of the two branches
R R’ whenever the armature-lever S contacts
with either one of the contact-screws 1 1.

In practice, the parts beingarranged as de-
scribed and shown, they are intended to op-
erate as follows: As long as the current in
the outer circuit is of the required strength,
the attraction of themovable core of the regus-

lating-magnet T is just balanced by the po- |

tential spring V, so that the armature-lever
S does not touch either one of the contacts
In this condition all the field-coils are
aclive and no current flows through the mag-
nets N. Therefore the springs Q have their
tension unopposed and hold both the levers
L L’ in an inoperative position, as shown by
the lever L’ in Fig. 2. In this position the
pawls are also thrown out of contact with the
ratchets by the stopse’. Now let nssuppose
the current strength increases sufficiently to
overcome the counteracting force of the po-
tential'spring V. The break in the circuit R
will then be closed at the contact f/, and the
magnet N becoming energized overcomes the

tension of the spring Q and presses the roller

O of the lever L. against the cam P, and as
the cam revolves with the shaft ID an oscillat-
ing movement will be imparted to the lever
I.. While the lever L is thus oscillated its
pawl engagesinto theratchet-wheel and turns
it to the right—say, for instance, the width of
a tooth-——and as the ratchet-wheel carriesthe
contact-plate the latter will gradually cut ont
one field-coil after another until the current
again drops down to normal as a result of
the decreased strength of the field. Should
the current drop below its normal strength,
the armature-lever S contacts with £, and as
a result the lever I.” is thrown into gear and

theratehet-wheel and contact-plateareturned

back, so as to cut in more field-coils until the
current becomes again normal. The move-

ment of the contact-plate is so gradual and

step by step that it will not produce sudden
fluctuation in the current, and as the revoly-

ing armature-shaft furnishes the power for
actuatingthe device there can be no question
of the promptoperation, which isadecided ad-
vantage oversuchregulating devicesin which -
the current itself furnishes the motive power.

It will also obviously be seen that if it should
be desired, the range of regulation for each

| pawl-lever may be well defined by providing

the ratchet-wheels only with teeth for that
portion of their peripheries through which

they have to turn to adjust the contact-plate

within the limits required. -.

As my device dispenses with the bulky re-
sistance-box, 18 perfectly automatic, and is a
very simple and compact piece of machinery

without delicate parts, and therefore does not

require the constant care und attention which
18 found necessary in the case of electrically-
operated pressure-regulators, it is especially
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well adapted and principally devised by me

for certain applications—as, for instance, in

connection with generators placed on the axle

of a truck or below a ecar-body, as is the usual
custom in electrice train-lighting systems. In
such application my device may be inclosed
in and secured to the casing which incloses

the generator,and I have shown itsoarranged
95

and secured in the drawings, which show it
placed close to one head of the casing, where
1t requires but little room and may be readily
examined by making said head removable or

providing it with an openinghavinga remov-

able cover. -
It isobviousthat the field-coils may besub-
divided so as to fractionally cut the field-coils
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in and out of circuit, and it is also obvious

that the motor devices described by me may
be applied to other methods of regulations in
which there are movable contacts.

What I claim as my invention is—

1. In a current-regulator having fixed con-
tacts and a movable contact, the combination
of a rachet-wheel carrying said movable con-

tact, two pawls adapted to actuate the same

In opposite directions, respectively, by the
movement of the armature, a spring for each
pawl, arranged to normally hold each pawl
out of gear with the ratchet-wheel, an electro-
magnet for each pawl, arranged to throw such
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pawl into gear upon becoming active, an elec-
tric cireult including said magnets in two

normally-open branches thereof, means for
moving the pawls, and means for closing said
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circuit through one or the other of said

branches upon an increase or decrease from

the normal strength in the circuit of the gen-

erator, substantially as deseribed. |
2. In a current-regulator having fixed and
movable contacts, a ratchet-wheel carrying

sald movable contact, two oscillating levers

carrying pawls adapted to engage with and
turn sald wheel in opposite directions, re-
spectively, a cam on the shaft of the arma-

ture of the generator to actuate said levers,
tixed stops arranged to throw the pawls out
of gearin the extreme positions of their le-
vers, springs to normally hold each lever in
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its extreme position out of engagement with | means foractuating the ralchet-wheel step by

the cam, electro-magnets having movable

step in one direction or the other by varia-

3

cores attached tosaid levers to throw the same | tions in the normal current strength of the

into position upon becoming energized, a cir-
cuit divided into two normally-open branches
into which said magnets are included, and
means for closing said circuit through oneor
the other of said branches, respectively, upon
an increase or decrease from the normal cur-
rent strength in the circuit of the generator,
substantially as described.

3. In a current-regulator, the combination
of the segmental circular series of fixed con-
tact-springs, the contact-plate pivotally se-
cured in the center of said series of field-con-
tacts and provided with an outer segmental
portion adapted to variably contact with said
fixed contact-springs, an inner circular por-
tion on said contact-plate, and a single con-
tact-spring contacting therewith, substan-
tially as described. -

4. In a current-regulator, the combination,

with an electric generator provided with field- |

coils in multiple shunt connection with the
circuit of the dynamo, of fixed contacts, one
for each field-coil, grouped in segmental cir-

cular series around a common center, aratch- |

et-wheel journaled in sald center, an insulat-
ing-disk secured to said ratchet-wheel, a me-
talliccontact-plateletintosaidinsulating-disk
flush therewith and provided with an outer
segmental portion adapted to variably con-

tact with the fixed contact-springs and the |

inner circular portion, a single contact-spring

| dynamo, substantially as described.

5. The combination, with a generator pro-
vided with field-coilsin multiple shunt connec-
tion with the circuit of the dynamo, of a cur-
rent - regulating device actuated by the re-
volving shaft of the armature for varying the
number of active field-coils and comprising
the segmental circularseries ot fixed contacts
G, and a segmental cireular contact-plate H
in said shunt-cirenit, the double ratchet-
wheel J, carrying said movable contact-plate,
the oscillating levers L L, carrying pawls M,
adapted to engage with and turn said ratch-
et-wheel in opposite directions, respectively,
the eccentric P on the shaft of the amature
actuating said levers, the fixed stops E E’, the
springs Q for throwing the leversout of gear,
the electro-magnets N, having movable cores
secured to the levers, the circuit R, having
branches R’ in which said electro-magnets
are located, and means for closing the circuit
through one or the other of said branches by
fluctuations in the current strength of the
circuit of the dynamo, substantially as de-
seribed. |

In testimony whereof I affix mysignature in
presence of two witnesses.

JAMES F. McELROY.

Witnesses:
EDWIN A. SMITH,
JOHN B. BRAIDWOOD.
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