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10 all whom ¢t may concer: - 1'
e 16 known that I, MuErRLE J. WIGHTMAN,
a citizen of the Unifed States, and a resident
of Hartford, in the county of Hartford and
5 otate of Connecticut, have invented certain |
new and uscful Improvementsin EKlectrie-Cuar-
rent Regulators, of which the following is a
specification. |
My invention relates to means for impart-
o Ing movement to and adjusting tlie position
ol a lever or other deviee by the operation of
which movement may be imparted directly or
Indirectly to the deviees for adjusting the
strength of an electrie current. The devices
15 operated or controlled by said lever for ad-
justing the current may be any of thoseknown
In the art—such, for instance, as a variable
resistance, an adjustable commutator, or any
other deviee for accomplishing the same pur-
pose. |

The invention consists in the combination,
with the operating:-lever for the adjusting de-
viees, ol certain combinalions of motor-magnet
and clamping or brake magnet thrown into
and out of action inthe manner to be present-
ly described.

By the term ‘“motor-magnet” I mean not
onlyoneinwhichithemagnetismisemployed as
the direct motive agent for moving the lever,
but also a magnet which indireectly effects the
same result by throwing into and out of ac-
tion another mechanism, which shall impart
movement to the lever.

The novel combinations of motor-magnet,
clamp-magnet, and cirenit-controlling devices
by which said magnets are thrown into and
out of action at the proper time will be de-
scribed 1n connection with the accompanying
drawings and then specifically stated in the
claime. |

Figure 1 1s a diagram of an apparatus con-
structed in accordance with my invention,
and showing the operating-lever of the cur-
rent-regulator applied to working the con-
bacts of an adjustable rheostat. Tig. 2 illus-
trates a modilication of the invention in which
the motor-magnet throws into action a me-
chanical power instead of working directly
upon an armature, and the operating-lever
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ro 1mparts movement to a set of adjustable com- |
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mutator-brushes. IFig. 8 represents o modi-
fication in the cirenit-controlling contacts.
Relerring to Fig. 1, O indicates the lever by
means of which, either directly or indirectly,
the proper adjustments of the current-regu- 5=
lating devices properare effected.  Said lever
18 furnished with an armature, M, which is
placed swithintheattractive inflnence of motor-
magnets m m, so that when said magnets are
energized the lever is turned in the direction fc
of the arrow 4, and to greater or less extent
depending upon the exigencies of the case.
Theretractor Q, consisting of a spring or other
device, moves the lever in the opposite diree-
tlon when the magnets m m cease to operate 6¢
upon thearmature. Any form of magnet and
armature might be used in place of those
shown without changing the cssential char-
acter of the invention. Acting also upon the
operating-lever O is an cleetro - magnet, I, 7o
which 1is the clamp-magnet of my invention,
and which serves to hold the lever O posi-
tively 1in any one of its adjusted positions.
The clamp-magnet 1,1s thrown into and ont
of action by sultable circuit-controlling de- 7z
vices, which come into play when the lever O
18 to be movedin one or the other position,
and which hold said magnet oat of action un-
til the proper position of said lever isattained.
At this time the magnet I, comes into action 8o
to clamp the lever, and the motor-magnets m
m, 1f the movement has been effeeted by their
agency, arcab such time preferably thrown out
of action. The clamping iselfected by means
of an armature, W, carried onthe lever O, and 85
having aslight movement which will permit
1t to be drawn toward thepole of the magnet
L, and held firmly against the same when it is
desired to clamp the lever. -
The magnet W 1s mounted on pins b b, as 50
shown, and 1s provided with springs 74, which
tend to draw the armature away fromthe poles
When the magnet acts, the
armature 18 held against the poles, and the
lever O is prevented from turning. When the g3

magnet ceases to act, the springs 7 4 with-
draw the armature, and the operating-lever O
can then be turned, either by the agency of
the spring () or by the motor-magnets m .
The operation of the magnets is confrolled ico




by electro-magnetism excited, preferabiy, by |
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- which path 301113 the path just descnbed at
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magnet L into and out of actlon,

the current or a portion of the current whose
power it is desired to regulate. It is obvious
that onc or more magnets may be used for the
purpose, though for the sake of simplicity I
prefer to employ a single magnet, D, which
acts upon two circuit-controlling armatures,
the main office of one of whichis to throw the
while the
principle function of the other is to throw
the magnets m m into and out of action. The
latter armature-lever has the function also of
of throwing the magnet L-out of action when
the first-named armature 1s held in such po-
sition that otherwise the magnet would remain
1n action, =

The magnet D 18 here Sh(m n as p]acedm
the main circuit P N. The two armatuare-
levers are simply indicated at G and F.

The circuit-controlling contacts governing
the circuits of the nmgnets are indicated at E,
I, and V. These contacts form stops for.the
levers G and F, and the levers themselves
carry contacts,through which cirenits are com-
pleted when said contacts bear re‘speetwely
against the stops I, V, and E. |

When no ecurr ent 1S passing thronﬂh the
coilsof magnet D,or when the current- Str ength
is below tlle nonnal the levers G and E are
held against the b‘le stops,l E, by the action
of suitable 1*'etractmn-Sp1mgs. Under these
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From this description of the circuit-cou-

trolling devices it will be seen that when the

levers G F are both retracted the cireuit-con-
trollers complete circuits by which current is
shunted from both sets of magnets and both
are out of action, so that the spring () can
move the lever O. If lever I alone be at-
tracted, the clamp-magnet 1. comes into action
to hold the lever O. If lever GG be attracted,
the motor-magnetsm m are thirown intoaction;

‘but at the same time and by the same opera-

tion the elamp-magnet L is thrown out of ae-
tion, so that the nwtor
lever against the action ot the retracting-
spring Q and in the direction of the arrow 4.
If the lever G returns to its normal position,
the magnets m m, being thrown out of action,

will cease to move the lever, but at the same

| instant the clamp-magnet L, will come into

magnets can move the

7c

73 .

85

action and hold the lever in the new adjusted

position.

The ecircuit-controlling contacts operated by
lever G are shown as 119‘1(1 contacts. It 1s
preferable, however, to make them as spring-
contacts, after the manner indicated in Fig. 3,

go

so that they may follow the movements of the .

lever, and so that there shall be no sensible
period of time between the throwing out of
the motor-magnets and the throwing in of the
clamp- maﬂ'net in the operation just described.
"Tle retractor of the armature I is so ad-

conditions both magnets L and m are out of | justed that when the current reaches a normal

action, being short mrcmted through the eir-
cutt- (,ontxo]hnn' contacts -closed in this posi-
tion of the ]ever By following the lines it
will be seen that the current entelmw at P
will under this condition of the parts pass to
the stop E, thence through lever I tolever G,
stop 1, and out by way of wire N. This p'lth
evidently constitutes a short circuit, diverting
current from a path which, as mdlcated in-
cludes the coils of the nmﬂ'nets L and m, a,nd

the points 5 5. If armature F' be raised, the

“short circultar ouml L only is broken, the cur-

rent In this condition of the parts then pass-
ing through L, then by wire K, and j joining

the former shou; circuit ab pomt 6, SO that
“magnets m m still remainout of action though

nmcrneb L 1s excited. If in this position of
the parts armature G be attracted so as to

- break the short circuit at I, the current which
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starts from point 7 on the main circnit and .
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before passed through K wﬂl be obliged to

pass through the mflgnft m, S0 as:to find cir-

be in abtion were 1t not that at the same time
that lever G breaks contact at I it makes con-

tact at'V and completes a circuit in the re-

verse direction through K, making of K now
a short-circuit path around L. This path

passes through contaet V, lever G, and wire
K to point 8. AS will be obvious the wire
K, while under one condition it serves to con-
Vey the current-exciting magnets I, under the
other condition becomes a short-cirenit path
for L. R

|
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amount the armature may be attracted, so as
to break the circuit at E and throw the cir-
cuits into condition where the clamp-magnet
LL may be thrown into and out of operation
by the action of the lever G.
~The retractor of lever G 1s so adjusted that
said lever will only be moved when the cur-
rent surpasses the normalstrength, the amounnt
of excess being determined by the adjustment
of the spring. This adjustment may be such
that there shall be a margin between the ac-
tion of levers G and If sufficient to prevent
any operation from taking place excepting on
abnormal fluctuations of any determinate or
desired amount. Within this margin of dif-
ference no action will take place, and all the
parts concerned 1n operating or controlling
the movements of the Operfttlnfr lever O wﬂl
remain quiescent. |
In Fig. 1 the operating-lever O acts upon
an adjustable or variable resistance, B, which

| | is in a shunt around the colls A, supposed to
cuit through N, and both maﬂnets would then

be the coils of the field-magnet for the machine
supplying current to the circuit P N.
positions of the lever sshownthe resistance B is
at its highest, and the amount of eurrent flow-.
ing thr ough A is therefore the maximum.

In the
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When the machine 1s started, current rises in

the coils of magnet D until the retractor of
the armature F 1S overcome, whereupon the
shunt around magnet 1. is opened, as before
described, and the circuits of magnet L; are
now in such condition that current will flow

through said magnet, or will cease to flow

| through the same, according to the position of
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thelever G. If the amount of current required
todrawup thelever I'bethe normal, thelever G
will retain the position shown in the draw-
ings, and the clamp-magnet I will continue
to be excited, the parts still retaining the po-
sition shown.  If the enrrent increase beyond
normal sulficiently to overcome the retractor
for armature-lever (i, the motor-magnets m m
will eome into action, as before deseribed, and
at the same time the magnet I will be thrown
out ol action. Thelever O willthen be moved
1 the direetion of the arrow 4 by thie magnets
m i and against the action of the retractor Q,
gradually weakening the resistance in I and
deereasing, therefore, the earrent-flow, in the
coils of A, 8o as to diminish the output of
current from the generator. This regulating
action will continue until the current is re-
stored approximately to normal, when the le-
ver G will be drawn back by its.retractor,
thus throwing the motor-magnets m m ount of
action, and at the same time bringing into
action the clamping - magnet I, which will
thereupon attraet the armature YW and hold
the lever in the adjusted position—that is to
say, the one required for maintaining the cur-
rent on the circuit at normal under the con-
ditions producing or tending to produce the
abnormal flow. Ii, while the lever O is in
such new adjusted position the ecurrent now
decreases below normal, the retractor of lever
1" will eause the contaet to be closed at T2, thus
bringing the apparatus into the position snp-
posed before the eurrent begins to flow, and
shunting the enrrent from the clamp-magnet
L. Theretractor Q will therefore be atliberty
to draw the lever O back, so as to gradually
Inerease the flow in the ficld-magnet coils A,
and causing the current to rise on the cireait
unbil the armature-lever I'is drawn up again,
whereupon the clamp magnet I, will be again
excited and will bring the lever O to rest and
hold it until the occurrence of conditions re-
sulting 1n an abnormal increase or decrease of
the current controlling the operation of the
circutt-controllers. |

In IFig. 2 1 have shown the operating-lever
O connected to a link, 0% throngh whieh it
may impart movement to a¢n rrent-regulating
device consisting of aset of adjustable commu-
tator-brushes for a dynamo-machine. In the
apparatus shown in this fieure the motor-
magnet m o has the function of bringing into
operation a mechanical power to move the
lever O 1 the direction opposite to thatb in
which 16 1s moved by the action of the retract-
1ng-spring .
poselsderived from arevolving-shaflt, ¢, which
may be the shalt of the dynamo-machine, or
any other revolving shaft. The lever O is

clamped to said shaft with a varying degree
of pressure by meansof a supplemental lever,
U, between which and lever O the shaflt is
grasped, so as to make africtional connection.
The lever T' carries the armature of motor-
magnet m n, and the motor-magneb itself is
wmounted on the lever O. A suitable spring

The motive power for this pur-

|

tends to hold the two parts together and to
support them upon the revolving-shaft, though
other means might be employed for normally
supporting the parts when they are not re-
quired to act. The friction between the shaft
t and the two arms T O, embracing it, is not
sulficient to overcome the clamp-magnet T..
When, however, the clamping-magnet  is
thrown out of action and the motor-magenet
m comes 1nto action 8o as to inerease the frie-
tion, the lever O is turned against the aclion
of its retractor Q, effecting the zsame resnlt by
adjusting the commutator-brushes that is
effected in Ifig. 1 by the cutting ont of the re-
sistance B—that is to say, cnttine down of
cuarrent on the cireuit. ) |

The other devices shown in Tfig. 2 are sub-
stantially the same as those of TFig. 1 and
operate 1n substantially the same way.

It may, in some cases, be desirable to use a
dash-pot connected to the moving parts of the
regulator, inorder to prevent sudden and vio-
lent movements. As this is a device well
known in the art, and is commonly employed
with current-regulators, T have not deemed it
necessary to illustrate the same.

What I elaim as my invention is—

1. The combination, with a lever, O, of a
clamping-magnet, a motor-magnet, a circuit-
controlling lever and contact therefor, con-
trolling-cireuits, by means of which one of
sard magnets is thrown out of action,and frout
contacts for the same controlling-cireuits, by
which the other magnet is thrown out of qe.
tion. |

2. The combination, with an operating-le-
ver, O, or its equivalent, as described. of g
motor-magnet acd a clamping-magnet, a cir-
cuit-controlling lever for throwing the clamp-
Ing-magnet intoaction and having its retractor
adjusted so that the lever may operate when
the current reaches normal, and a'second c¢ip-

| cult-controllingleverhaving contacts by which

the motor-magnet may be thrown into action,
and provided with a retractor, adjusted,as de-
scribed, to permit the lever to act when the
current passes beyond the strength at which
the first-named lever will act,.

3. The combinalion, with a movable lever,
O, ol a clamping-magnet, I, and an armatn re
forsaid magnet mounted on thelever and mova-
ble on the same, so that it may be withdrawn
from the maguet when the lever is at rest.

4. The combination, with the lever O, of a
clamping-magnet, 1,a carved armature adapt-
cd to be drawn into contaet with the nagnet-
poles and mounted on the lever O, and suit-
able springs for withdrawing the armatyre
when the magnetb ceases to qef

'I
Bt

0. The combination,with the movable Jever
O,of a motor-magnef,and a clamping-magnet,
and armature fer said magnet carrvied bv the
lever. | )

6. The combination, in an electrie-current
regulator, of o motor-magnet, a clam PIng-nmag-
net, circulb-controllers governing the cirecuits
of said magnets, and arelay provided with bwo
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armatures for operating said circuit-control- | is at or below normal and the other to throw
lers,one of said magnets being adjusted to re- | the magnet out of action when the current

: Spond to a strenn'th of current less than that | rises toa predetermined degree above normal.

- required for ODGI“HJII]“ the other. 9. The combination, in a current-regulating

5 7. The comblmtlon in an eclectric-current | device,of a motor- maﬂ'net,a, clamping- mamet 2 )

regulator, of a regulatmg arm or lever, O, a | and two sets of circuit-controlling conmel,s
movable segmental armature carried t}:eleby, one for throwing the clamping- m'w‘zlet out of
an electro- mfwnet I, for operating on the } action and the Other controlling the circults
same, and a cirenit-controller ooverned by a | of the motor-magnet and serving to throw the

10 relay responsive to changes in Lhe current. same 1nto acblon at the same tlme that the 23
8. The combination, WII;h an operating-arm, chmpl-nfr magnet 18 thrown out.
O, of a clamping- mawnet L, and two sets of | MERLE J. WIGHTMAN.
CII‘CL]IIJ controlling conmcts coverning the op- Witpesses: - ) |
eration of the same, one set bemﬂ* ad_] nsted to | H. LEMmp,. S | o

15 throw the magnet into action when the current C. C. STIRLING.
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