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To all whom it may concerw:
Be it known that I, CHARLES E. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
5 nois, have invented a certain new and useful
Improvement in Automatic Regulators for
Dynamo-Electric Machines, (Case No.182) of
which the following is a full, clear, concise,
and exact deseription, reference being had to
10 the aceompanyving drawings, forming a part
of this specification. + -
My invention relates to that class of auto-
matic regulators for dynamo electric ma-
chines in which the brushes upon the com-
15 mutator are caused to move back and forth
upon the commutator, by meansof an electro
magnetic device connected with the circuit
of the machine, an increase of the current
strength when the number of translating de-
20 viees in the circuit are diminished, resulting
in a movement of the brushes forward to
correspondingly diminish the electro motive
force; in case the resistance of the circuilt
which is being supplied is inereased by in-
25 cluding additional translating devices in the
circuit, the electro magnetic device operates
to move the brushes back upon the commu-
tator, thereby increasing the electro motive
force or voltage sufficiently to maintain the
30 current strength. |
I will now describe my regulator in connec-
tion with a dynamo of the form described in
United States Letters Patent No. 346,665,
oranted to Ernest P. Warner August 10,1880,
3¢ for armature for dynamo electric machines,
which form of machine is especially designed
for supplyling electricity to are lamp cireuits
upon which the number of lamps may vary
" at different hours from the full capacity of
40 the machine to any less number. The fric-
tion of the commutator upon the brushes
tends to carry the brushes forward constantly,
that is tosay, torotatethe brush carrier about
the axle of the machine in the same direction
45 in which the armature revolves. The con-
struction of my regulator is such that when-
ever the brushes are thus moved forward suf-
ficiently to begin to reduce thecurrentbelow
the normal, for example, eighteen amperes,
zo the attractive force of the electro magnet
connected with this eireuit will be so dimin-

| ished that its armature lever wilI be drawn

away by the force of aretractilespring. T'he
initial movement of the armature serves 1o
cut out the electro magnet whereupon the
retractile spring, unopposed, through suit-
able instrumentalities, acts upon the brush
carrier to rotate the same back a short dis-
tance upon the axle; thereupon the electro
magnet is again brought into circuit in posi-
tion to either oppose the retractile spring or

' to permit the same to again draw the arma-

ture lever away according to the strength of
the current. As will be hereinafter more
fully deseribed the friction of the commutator
upon the brushes serves to move the brushes
forward positively, so as to diminish the cuor-

| rent strength to the normal current to which

the regulator is adjusted, the prinecipal ad-
justment of the regulator being between the
electro magnet, and the retractile spring con-
nected with the armature lever thereof 1n
opposition to the force or attraction of the
magnet.

One featureof my invention is apiston and
a dash pot for retarding the downward move-
ment of the piston, the valves of the dash pot
being so arranged that the piston will not be
retarded substantially in its upward move-
ment, that is to say, when moved by the re-
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| tractile spring acting throngh the armature

!
|

lever and a cluteh linked thereto; the down-
ward movement of the piston which is accel-
erated or aided by the forward movement of
the brushes is retarded by the dash pot.

My invention will be more readily under-
stood by reference to the accompanying draw-
ings in which—

Figure 1 is a front elevation partially in
section of my regulator and the eircuit con-
nections thereof. Fig. 2 is a plan view of

the regulator. Fig.3 is an elevation as seen

from the side nearest the commutator., FKig.
4 is a view showing the manner of mount-
ing the regulator upon the frame of the dy-
namo. Fig.5 shows the connecting rod be-
tween the brush carrier on the commutator

and the bell erank of the regulator. Fig. 6is

g detailed view showing the manner ¢f con-
necting the bell erank with the piston rod.
Like parts are indicated by similar letters
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of reference throughout the different figures.
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As shown in Ifig. 5 the friction of the
brushes upon the commutator tends to carry
the brushes forward, that is, to move the
brush carrier forward. The constant tend-
ency of the commutator when revolving, is
thus to bring the brushes to the positions of
least electro motive force. |

I'he construction of my regulator is such
that when the current falls Lelow that to
which the regulator is adjusted, a counter
force acts upon the brush carrier to carry the
brush carrier back far enough to increase the
electro motive force sufficiently to maintain
thecurrent strength. An inereaseof current
above the normal removes this eounter force
and permits the brushes to be moved forward
by the friction of the commutator.

Referring now to Fig. 1, the electro mag-

net @ is connected with the circuit b’ of the

20

25

machine. The portion b of the circuit as
shown 1n the drawings is connected with the
lever ¢, ptvoted as shown, one end of the le-

ver ¢ being bifurcated and provided with ad-

Justable contacts ¢’, ¢ placed on opposite
sides of the end of the armatuare lever (.
The friction spring e rests upon the other
end of said lever ¢, the lever ¢cis shown rest-
ing against the contact or terminal e’ of the

shunt cireuit e® including the resistance ¢?;

3Q

35 .

to wire b’.
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the resistance ¢’ may be of any amount suf-
ficient to effect the desired results, for exam-
ple, 1t may be equal to the resistance of the
electro magnet ¢; thus the cireuit of wire b
may be traced to lever ¢ and in one direction
through the shunt ¢® to wire 0’; tracing in
another direction we find the circuit through
contact ¢® to armature lever d and thence by
wire f through electro magnet ¢ and thence
We will suppose the current de-
sired to be eighteen ampéres and that the re-

sistanceof theshunt or portion e®of the circuit

1s the same as that of the portion or side 7

of the circuit which includes the electro méQ-

net a; we should then have a nine ampére

45

current through the electro-magnet and the
adjustment of the retractile spring 7/ and
the windings of the electro-magnet ¢ should

De such relatively that a carrent of nine am-

5€.
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peres through the magnet will be sufficient to
retain the armature in the position shown
agalinst contact ¢°; decrease of the currentin
the slightest degree below eighteen ampéres

~would diminish the current through the elec-

tro magnet below nine amperes. As soon as
such a decrease or weakening oceurs, spring
7 will be sufficient to draw armature d away
from contact ¢. There being a little lost
motion in the clutch the armature lever

will be separated from contact ¢® before the

clutch f* linked to the lever d engages with
the piston rod f°. The circuit of wire 7 be-
ing thus broken at contact ¢? electro mag-
net ¢ loses its power and spring f* aets, un-
opposed, upon the lever d, raising the same
and with it the cluteh f* and the piston f3.
The lever d is thus brought against contact
¢’ and the lever ¢, by the pressure of lever

u

7 to wire b’.

d against contact ¢’ is separated from con-
tact ¢’ and closed upon contact £4. The cir-
cuit s thus re-established through the elec-
tro-magnet a, that is to say, the circuit of
wire 0 may be traced to lever ¢, thence to
contact /* and thence by wire ¢ to point ¢’

{0

of wire f, thence through the electro magnet

& as chown to wire 0’; also at the sametime
from contactc’ of leverectolever d and thence
by wire f to point ¢’ and thence through
electro-magnet ¢ by the continuation of wire
Flectro magnet ¢ is thus ener-
gized by the entire current and is excited
sufficiently to bring armature lever d back
against contact ¢® with sufficient force to
move the lever ¢ away from contact £* and
back to the position shown in contact with
contact point ¢’ of shunt cireunit e While
lever ¢ is thus in contact with point ¢’ and

lever ¢ in contact with point ¢’ the cluteh f?
will be resting upon its stops and henece will

be ont of engagement with piston rod f3 and
the piston rod /* may move downwardly re-
tarded by the dash pot ¢® In the dash pot,

besides the usnal small opening ¢% I provide

valves g% arranged as shown so that the
movement of the piston in one direction will
be practically without retardation by the
glycerine or other liquid containad :n the
barrel of the dash pot. When, however, the

piston is moved in the other direction, that

18, downwardly, when the dash pot is of the
construction shown, the valves ¢* will be
closed immediately on the commencement of
sald downward movement and the amount of
retardation being determined by the size of
the orifice ¢°. . _ -

1The manner of connecting the bell erank
lever iy with the piston 7% is illustrated in
perspectivein Fig. 6. The end of said lever

1s bifurcated and the links 7/, /3 connecting

with the different sides thereof respecti vely,
are pivoted to the yoke 7% which is secured
to the rod by a set serew. Thus when the
piston rod is raised the bell crank is moved
upon its pivot 4* and the connecting rod 7 is
thrust forward soasto turn the brush ecarrier
ke backward a short distance upon the com-

mutator. This action is repeated stroke by

stroke until the voltage is increased suffi-
ciently to maintain the current strength.

Such a deviee acting by impalses and pro-
ducingareciprocating motion which is ad apt-

ed to cause a step-by-step motinn of mechan-

1sm with which it is connected, I designate an

Intermittent reciprocating device. When the
current is thus raised to its predetermined
normal strength, thecounteraction begins,the
friction of the commutator upon the brushes
tending to earry the brushes forward, thus
thrusting connecting rodsback, so as to move
the bell crank 7 in a direction to forece the
piston f° positively downwardly. |

In the operation of my regulator, a change

‘1n the resistance or work to be done in the

circaif results in a movement of the Dbrushes

upon the commutator to increase or decroase
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the electro-motive force correspondingly; that | the currents falling below the predetermined

is to say, the electrical energy is automati-
cally controlled, so that the energy of the mma-

chine is always just sufficient and no more |

than sufficient, to do the work required.
Having thus deseribed my invention, I

claim as new and desire to secure by Letters |

Patent—

1. The combination with the b1 ushes upon
the brush carrier of a dynamo machine, of an
electro-magnetic device connected in the ¢ir-

cuit of the machine, a clutch earried by the

armature lever of said device and a rod with
which the clutch isadapted toengage a dash-
pot having the small openings ¢g° and the
valves ¢* or their equivalents, connected with
said rod and adapted to retard the movement
thereof in one direction only, and mechanism
connecting said rod with the brush carrier,
whereby the brushes are moved in response
to changes in the circult resistance to main-

tain the current strength constant, substan-

tially as deseribed.

2. In a current regulator the combination
with the 'electro-magnet connected in the cir-
cuit of the dynamo machine, of the armature
lever thereof in the cireuit, with said electro-

‘magnet the lever ¢ with the bifureated end

provided with contact points, one on each
side of the armature lever, said armature le-
ver according to the strength of the current
being adapted to close upon one or the other
of said contact points to close an electrie cir-
cuit therethrough and vibratethelever ¢ back
and forth between a contact or terminal, of a
shunt around the electro-magnet and a con-
tact adapted 1o direct the entire current
through said elasctro-magnet a cluteh rod
hnked to the. 'brnqh carrier of the dynamo to
commutator, and a clutch attached to said
armature lever, whereby the current of the
machine is regulated automatically to main-
tain an approximately uniform strength.

3. The brush carrier and brushes mounted
thereon, said brushesresting upon therevolv-
ing commutator and adapted to be moved for-
ward by the friction between the said brushes
and commutator,in combination with an elec-
tro-magnetic device placed in the circuit of
the machine, said electro-magnetic device be-

- ing mechanically connected with the brush

carrier and adapted to be set in operation on |

normal strength, to move the brush carrier
backwardly, step by step, against the force ot
the friction of the commutator to increase the
electro motive force sufficiently to maintain
the current strength.

4. In a current regulator the combination
~with an electro-magnetic device adapted to be

set in operation on the falling of the current
below the predetermined strength to which
the device is adjusted, of a rod provided with
a piston having valves, placed in a dash pot,
a clutch connecting said rod with said arma-
tuare lever, whereby the rod is lifted without
retardation when the ecurrent through the
electro-magnetic device falls below the nor-
mal, while on the current becoming stronger
than the normal the rod is released by the

pot.
5. The combination w1th a dynamo electrie

‘machine, of an electro-magnet in the main

circuit thereof, an armature for said maghnet,
a retractile spring acting uponsaid armature,
a cluteh connected with said armature and a
cluteh rod therefor connected with the brush
carriers of said dynamo, to shift them back-
ward when moved by the eluteh, and contact
points upon said armature adapted to open

‘the circuit of said magnet when the armature

moves away from it,and other contact points
adapted to close sald circult when the arm
ture is fully retracted; substantlally as de-
scribed.

6. The combmatlon with the commutator of
a dynamo electric machine, of a brush car-
rier, brushes mounted thereon and bearing
upon said commutator with force, whereby
they are constantly impelled by friction in
the direction of rotation of the armature, an
intermittent reciprocating electro-magnetic
device placed 1in the circuit of said machine,
said device responding to currents below the
normal, whereby the brushes are moved
against said frictional impelling force to main-
t&m the currentstrength; substantmlly as de-
scribed.

In witness whereof I hereunto subscrlbe my
name this 1st day of December, A. D. 1888,

CHARLES E. SCRIBNER.
Witnesses:
GEORGE P. BARTON,
ELLA EDLER.
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