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Application filed March 8,1.386,

Serial No. 194,369, (No model.

To all whom it may concern:
Be it known that I, CHARLES E. SCRIBNER,
o citizen of the United States, residing at
Chicago, in the county of Cook and State of
illinois, have invented a certain new and use-
ful Improvementin Automatic Regulators for
Dvnamo-Electric Machines, (Case 102,) of
“which the following is a full, clear, concise,
ard exact deseription, reference being had to
the accompanying drawings, forming a part
of this specification.

My invention relates to regulators for dy-
namo-electric machines, and is designed to
mmaintain the eurrentat approximately agiven
strength, though the resistance of the eircuit
may change. -

The regulator which I have invented con-
sists of a screw, a nut upon the screw, and

10

mechanism for driving the screw and nut

alternately or both together in the same di-
rection, whereby the brushes upon the com-
mutator are moved back and forth or held at
rest in response to the variations in the re-
sistance of the lamp-circuit.

My invention further consists in certain
details and combinations, which will be here-
inafter pointed out.

In a prior application, Serial No. 163,777,
filed April 28,1885, 1 have described, illustrat-
ed, and claimed certain features of the inven-

tion set forth inthis application. The brushes,
as is well known, are placed so as to draw off
the current from opposite sides of the commu-
tator, and any change in the position of the
brushes varies the electro-motive force of the
dynamo. In ordertokeep thestrengthot the
current uniform it is necessary to move the
brushes back as the resistance of the circuit
is increased, and vice versa. Ieretofore va-
rious devices have been used for automati-
cally doing this work, but owing to various
defects in the methods and mechanism the
results have not been as satistactory as re-
quired, especially in electric lighting, where
many lamps are placed in the same cireuit.
By the use of my invention as hereinatter
deseribed T am enabled to maintain the cur-
rent in an clectric-are circuit more nearly at
a uniform strength than is possible by the

so use of any devices heretofore known.
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My invention is shown in the accompany-
ing drawings, in which— |
Figure 1 is a front elevation of my regula-

| tor. Fig. 2 is a side elevation thereof. ¥ig. 5

is a top view, partially in section, showing the 55
means for driving the regulator and the re-
ciprocating screw, which connects with the
brush-carrier. Tig. 4 is a sectional view as
seen from line z « of Fig. 3,showing the trip-
ping mechanism. Tig. 5 is a detailed sec- 60
tional view upon line ¥ y of Fig. 3, showing
the screw, the screw-carrier, the pin-feather
of the screw-carrier resting in the longitudinal
oroove in the screw, the nut upon the SCrew
and friction devices, which tend to hold the 65
serew-carrier and the nut at rest.  Fig. 61sa
detailed sectional view of the serew upon line
z z of Fig. 5. Fig. 7 is a diagram 1llustrative
of the circuit. Fig. 8 is a perspective view
illustrative of the manner of changing the 7o
position of the stops which engage with the
triggers to reverse the direction of the screw
with a given change in current.
Like parts are indicated by similar letters
of reference throughout the different figures. 75
As will be readily understood by reference
to Fig. 8, the screw « is connected by the rod
or pitman @’ with the brush-carrier ¢ and
longitudinal motion of the screw.in either di-
rection is communicated to the brush-carrier, 8o
and the brushes are thus carried back and
forth upon the commutator. The nut b is
threaded upon the serew.. Moving the nut in
one direction upon the screw without revolv-
ing the secrew drives the screw longitudinally 85
in one direction, while driving the screw
within the nut in the same direction while
the nut is held at rest drives the screw longi-
tudinally in the opposite direction. On the |
other hand, if both nut and sc¢rew are revolved go
together in the same direction no longitudi-
nal motion will be imparted to the serew.
The screw-carrier b’ is in the form of a
sleeve provided with a collar or flange next
to a similar collar or flange forming a part of 95
‘nut b. This carrier is connected with the
serew by means of a spline or feather 0% fit-
ted into a longitudinal groove in the screw.
The carrier b’, when revolved within the bear-
| ing b%, carries the screw by means of the spline 100
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45 f’, (shown in Fig. 5,) which presses against the |
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b*, but, as the spline is fitted to the groove in |

the serew, the serew may be carried longitudi-
naily back and forth within the carrier.

The driving-gear ¢ is provided with two
longitudinally-projecting lugs d e, to which
are pivoted the triggers d’ and e’ 1esp(,ct1 vely.
Trigeer d’ is nor mall y held by the tension
of spring /? in the position shown in Kigs. 3
and 4, agai nst the periphery of nut 6. The
trmg‘el‘ e’ 18 held in like manner against the
collar or enlarged portion of the carrier H” by
spring e*. A ]ug or catch is provided upon
the periphery of the nut and a similar lug or
catch upon the carrter. Now,as the driving-
gear carries the triggers around they engage
with these catches respectively, and the nut
and carrier are thusrevolved together at the
same rate of speed as long as the triggers re-
maln in engagement therewith. As before
deseribed, the carrier 1n its revolutions car-

ries the screw, and hence the serew and nut

will revolve together and there will be no lon-
oltudinal movement of the screw as long as
both triggers are in engagement with their
catches respectively. Now, if one of the trig-
gers be tripped so as to pass over its catch
while the other trigger remains in engage-
ment with 1ts catch, 1011“1t[1(1111ﬂ1 motlon wﬂl
be imparted to the serew in one direction or
the other, according as one trigger or the other
i1s tripped. Suppose, for example, trigger d’
18 tripped while trigger ¢’ remainsin engage-
ment with the carrier. The carrier will be
revolved, and with it the serew within the nut,
whichnutwill be held from turning by the frie-
tion device /. (Shownin Fig.5.) Theturning
of the screw within the nut w111 cive longitudi-

nal motion to the serew and the brushes will
be carried forward and the current will be
thereby weakened. If, however, the trieger
e’ istripped while the other trigger d’ remains
in engagement with the nut, Lhe nut will be
carried ar oundupon thescrew,whilethe serew
will be held fromturning bythe friction device

flange provided upon the outer end of the
screw carrier, as shown, and, the nut being
thus revolved upon the screw, the serew will
be drawn longitudinally in a dir ection oppo-
site to the direction given when the trige
d’ is tripped and the brushes will be moved
backward upon the commutator, thus increas-
ing the strength of the current.

In order that the one or the other of the
triggers may be tripped as the resistance of the
arc varies, 1 have provided the electro-magnet

g in the cireuit of the machine, which marrnet |

operates the balance-levers 7 and 7/ , moving
them back and forth intoand out of the paths
respectively, of the outer ends of the triggers.
Thus as the current through magnet ¢ in-
creases, its armature is attracted wainst the
force of the retractile spring & and the levers
i1 are moved with the armature to bring
the point /* into the path of lever ’ while
point /2° is carried outside the path of the

trigger ¢’.

ger

Theresultis that thenutisdriven |
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upon the serew and the scerew is carried back
longitudinally and the brushes are adjusted
forward upon the commutator, so as to weaken
the current, as before deseribed. Now the
electro-motive force, and consequently the
strength of the current, being reduced, the
armature will recede from the poles of electro-
magnet g, until finally the tripping of trigger
d” will cease, and both triggers remaining in
engagement with their respective catehes the
secrew and nut will be carried together 1n the
same direction and no longitudinal motion
will be given to the screw, and the brushes
will remain at rest. If, now the resistance
of the circuit be diminished the levers  and
' will be moved still farther and farther
until pom‘r /i’ is brought mto the path of trig-
ger e¢’, and said trigger ¢" will be tripped out
of engagement w1th the catch upon the car-
rier. The nut will then be revolved upon the
screw, while the screw, held from revolving,
as before described, will be moved longitudi-
ally in the opposite direction from that given
when the trigger ’ is tripped, and the brushes
being thus adjusted backward upon the com-
mutatoranincreaseof electro-motivetforce witl
be obtained, thereby increasing the strength
of the current until the force of magnet ¢ is
sufficienttodrawthearmaturetowardits poles.
Thearmature being thus moved thelevers 21 )/
will becarried withit 'untiltl igegere’ isnolonger

tripped, and {rigger ¢” will thus be bl*oun-ht.

into enu‘wement with its ecateh upon the
perlphet y of the collar of the serew-carrier.
It will thus be seen that as the strength of the
current through electro-magnet ¢ increases
the brushes are moved upon the commutator
in a direction to reduce the electro-motive
force of the current, and hence the strength
of the current passing through said electro-
magnet ¢g. On the other hand, decrease in
the strength of the current through electro-
magnet g causes the brushes to move in a
direction to draw off more current or increase
the electro-motive force of the current and
thus 1ncrease the strength of the current
through the electro-magnet ¢. 1If, however,
the current passing thr ouﬂ‘h the eleetro maﬂ-
net is of the desired tlelwth neither tr]m‘-*er
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will be tripped and the 1)1 HShOb will remain

at rest until there is sufficient variation to
move the balanced levers i /" in one direction
or the other. The levers may be adjusted by
means of the serews 72 or in any other suit-
able manner. 1t should be observed that the
spring k& is attached to the pivoted arm 7%’
This arm, and hence the tension of the spring,
may be adjusted by means of the screw /2

The dash-pot £° is designed to steady the
motion of the balanced levers. -

The spring & being at so great a distance
from the fulerum may be adjusted so as to
almost exactly counterbalance the action of
the electro-magnet, which varies greatly ac-
cording to the distance of the armature from
the poles of the magnet. |

In the foregoing description T haveassumed,
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which is ordinarily the case, that the varia-
tions in the resistance of the current may be
compensated and controlled by changing the
brushes back and forth between the points
of maximum and minimum current npon the
commutator. It may happen, however, that
the change in the resistance of the circuit
will be so great that a change between the
maximum and minimum of electro-motive
force of the machine will not be sufficient to
compensate for the variation in resistance so
as to bring the current to the strength re-
quired. In such case the regulator as above
described would tend to carry the brushes
back of or in front of the maximum or mini-
mum points upon the commutator, as the case

might Dbe, thus making the strength of the

current vary still more. In order to avoid
this, I have provided for locking the screw
and nut together before the brushes pass
the minimum point on the commutator, and
also means for locking the carrier and nut

together before the brushes pass the maxi-

mum point upon the commutator. In either
position the nut and screw will be revolved
together in the same direction, and hence
no longitudinal motion will be imparted to

.....

As shown in Fig. 3, pins [ and " are pro-
vided upon the serew and nut, respectiively.

- As the serew is moved longitudinally to bring

35
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the brushes toward the minimum point, these
pins I I’ are brought nearer together and s0
adjusted that when the brushes reach the
minimum point these pins will engage, 80
that the screw and nut will turn together, the
friction of the piece f being overcome, and
hence no longitudinal motion will be given to
the serew and hence the brushes cannot pass
beyond the minimum point. Suppose the
serew moving in the opposite direction and
carrying the brushes toward the maximum
point of the commutator. The check-nut m
will gradually approach the screw-carrier b’
until it will press against the same. The
serew-carrier will thus be forced longitudi-
nally against the pressure of the friction de-
vice f/ toward the nut b.

Upon the-opposing ends of the carrier and
nut, respectively, I have provided the pins or
projections 7 and n’, and as the brushes
reach the maximum point the lugs or pro-
jections n and n/ are brought into engage-
ment. The carrier and nut, and hence the
nut, the screw, and, the carrier, are thus

locked and *urn together, the friction of

friction-piece ¥ and f’ being overcome, and
therefore no further longitudinal movement
can be given to the screw, and the brushes
will not pass the maximum point upon the

commutator,

Through each lever two openings are pro-
vided for the adjustable dogs or stops which
trip the triggers. By placing the stops 1nto
theiropposite holes so that the stop /2 inlever

T—

of trigeer d’, the other stop 7 can then De
placed in the hole of lever 7/, when it will
come in the path of trigger d’ instead of ¢,
as shownin Fig.8. The resultof thischange
is to reverse the direction of the serew with
a oiven change in current. To be more ex-

plicit, a strengthening of the electro-magnet g

will attract its armature and move the bal-

| ance-lever system against the force of the

spring, bringing the stop /% into the path ot
trigger ¢/, thus tripping the screw and per-
mitting it to stand at rest while the nut con-

tinues to revolve, thereby moving the screw
in a direction to move the pitman away from.

the regulator. The object of this reversibil-

ity is to permit the regulator to be used on a

3.

75

30

dynamo-machine whose armature may be re- .

volved in either dirvection. These two levers
Joperate together, and togethoer may be term ed
a “tripping”’ mechanism.

" Any convenient means may be employed
for furnishing power to drive my regulator.

T preferably use, however, the belt and pul-

ley devices shown in Figs. 1, 2,and 3, which 1
will now describe. The shaft o turns in 1{3
bearing p, and is provided with the piston,
which meshes with the large gear-wheel ¢, as
shown. The pulley ¢ is loose upon the shatt
and is driven by a belt or cord which 1s con-

nected with the engine or motor. - The clamp
7 may be adjusted longitudinally upon the

shaft by means of the nut s. This clamp,

when adjusted, as shown, against the pulley,

is earried with the pulley, and the clamp Dbe-
ing provided with a splice which fits the lon-
oitudinal groove in the shaft, as shown, the
shaft will be revolved with the clamp.  The
regulator will thus bé driven as long as the
clamp and pulley thus remain in frictional
engagement.

I believe myself to be the irst to cause the

variations in the strength of an electro-mag-

net in the eircuit of the machine to operale
an armature lever or levers, or other device,
which is thus brought into and out of the
pathof a portion of the regulating mechanism.

Whatever the details of the device or de-
vices that may be used for regulating the po-

sition of the brushes, I wish it to be under-

stood that making the armature-lever, which

is brought, into and out of the path of the

tripping or other adjusting portion ot the
regulating mechanism, free to move in re-
sponse to the variations in the strength of
the current without obstruction, as hereinbe-
fore described, is in itself new and a -prin-
cipal feature of the invention herein de-
seribed. By thus making the action of sald
armature-lever or other device free and un-
obstructed, it is evident that the most per-
fect, prompt, and delicate regulation of the
brushes ig secured, since the sald armature-
lever or other deviee is free to instantane-
ously change from one position to another at

the sliochtest variation in the magnetic force

h is placed in the hole to trip trigger ¢’ instead | of the electro-magnet.
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18 adjusted to move

Iaving thus described myinvention, Iclaim
as new and desne to secure by Lette1 Pat-

ent—
1. The combination, with the brushes and

commutator of a dynamo-electric machine, of

an electro-magnet ineluded in the circuit of
the machine, the armature-lever of said elec-
tro-magnet, which directly responds to vari-
ations in the strength of the current of thsa
machine, and the driven regulating mechan-
ism, controlled by the pOSILlOll of said arma-
tule lever, said armature-lever being in its
movemeuts unobstructed by the said regu-
lating mechanism, and free to move into and
out Of the path of trigger mechanism form-
ing a part of said 1(,0 ula,mm mechanism,
Whereby the Dbrushes are moved backward
and forward upon the commutatorin response
to VELl‘id,TiOHB In the strength of the current.
. The combination, with an electro- -mag-
net 1ncluded in the urcmt of a dynamo- elec-
tric machine, of the armature-lever of said
electro-magnet, tripping mechanism into and
out of the path of which the said armature-
lever is free to vibrate in response to the vs
riations in the magnetic force of its elec,tm-
magnet, the commutator of the machine, the
br u&,hes, and driven regulating m eehaﬂnsm in-
termediate of the tnppmn mechanism and
brushes, whereby the current of the machine
1S nmmt.;uned at approximately the same

strength, though the resistance of the circuit

may vary.
5. The combination, with a wheel and mech-
ﬂ,msm for driving the same, of triggers car-

ried upon said w heel SCrew mech&nhm COn-

trolled by said triggers and connected with
the brush-carriers, 1he circuit of the machine
Including an electro-magnet, and the balanced
armature-levers of said electro-magnet free
to move into and out of the path of said trig-
gers, respectively, whereby the brush-ecarrier
the brushes backward
and forward upon the commutator in response
to the variations in the strength of the said
electro-magnet to maintain the current at a]-
1}10\11}1&’[013? the same strength.

4. The dynamo-eleetric- machine regulator
consisting of the combination, with an elec-
tr o—nnn‘nm in the circuit of the machine, and
the ar nmtum lever of said electro- mag:mt, (T

Fo3

or 5;11(1 nut, subst: mlmll

435,526

tripping mechanism, into the path of which
the said armature-lever is introduced and
withdrawn by the action of sald electro-mag-
net, constantly-driven serew mechanism con-
nected with the said trigger mechanism and
controlled thereby, and the commutator,
brushes, and brush-carrier, to which said
secrew mechanism is connected, whereby the
strength of the current of the machine 1is
maintained approximately uniform.

5. A dynamo-regulator consistingof ascrew,
a nut upon the screw, a driver in constant
motion, triggers or carriers moved by thesaid
driver, the carriers or triggers
engaging with the screw and the nut,an elec-
tro-magnet in the circuit of the dynamo, 1ts
armature-lever placed with reference to the
carriers to trip theone or the other, or neither.
as 1t occuples a different p051t10n In 1ts ex-

cursion to and fromits electro-magnet, where-

by the screw may be caused to move in one
direction or the other to produce automatic
regulation.

6 A screw mechaniecally (,onneeted with
the brushes of a dynamo-electric machine,
with a nut placed upon said screw, said screw
and nut being revolved in the same direction,
11 eombumtlon with mechanism for dlwmn
the same, said mechanism being adapted for
alternate engagement with the said screw and
nut, respectively, whereby reciprocal longi-
tudinal movement of the serew 1s effected to
adjust the position of the brushes upon the
commutator.

7. In an electric-current regulator, a serew.

with a nut placed thercon, said screw and
nut being revolved in the same direction, 1n
combination with mechanism adapted to en-
oage alternately with said screw and nut, re-
speetively, whereby the screw is driven in
one direction or the other accordingly as the
driving mechanism engages with sald screw

as and for the puar-

PoOse slaeu[led.
In witness wherecof I hereuntosubscribe my
name this 1st day of March, A. D. 1886.
CHARLES K. SCRIBNEIR.
Witnesses: |
EORGE I’. LAhTO\T
EUGENE E. PRUSSING.

respectively

70

75

30

S5

QO

95




	Drawings
	Front Page
	Specification
	Claims

