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To all whon it nuay coneerin: |

Be it known that I, ELaER A. SPERRY, a
citizen of the United States, and a resident of
Chieago, in the county of Cook and State of
Illinois, have invented a new
n.«:uno—-Reﬂula‘Lm‘ of which the following is a
Speelﬁeatmn

My invention relates 1o mechanism for reg-
ulating the current of dynamo-electric ma-
Ghmes and has tfor its object to provide a
cheap and simple regulator.

‘d} invention is 111118
panying drawings, w he:

Figure 1 is an end V.

reln—

-0 a

- —

tom of the plate (, and is provided with «a
cam, J'. a portion of which mavbe composed
a parabolic curve and a portion of a

f %trmunt line at an angle to the line of the

and usetul Dy-

rated 1n the accom-

other end to an arm,
tew of a dy namo-clee-

tric machine with my device attached and

- parts removed. Fig. 2 is a side view of a
- portion of the driving mechanism. Fig. 3 is:
pl::‘m view of the dl‘lVlﬂU mechanism. Idg,

4 18 a section -thereot. 1*1&. 5 18 a dmumm«
matic view of the driving-ratchet and dns_:,h
Fig. 6 is a detail -of ﬂl(‘: re-enforcing mech-
anisni.

Like parts are indicated by the same letter
1n all the figures.

A 1s the armature; B, the commutator; C
C, the field-magnets; D D, the brushes; E

?

- the movable support therefor, which, together
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driven by means of the pulley

with the brushes, constitutes the movable cur-
rent-collector; I/ E’, the conducting-wires,
and I© the bed-plate.

G is a plate supported on the standard G’
and bearing the vertical guidez G? G2

° is a shaft journaled on such frame and
¥ from the

~d u

end of the dynamo-shaft ov
poOwer.

(* is an eccentrie, G° a pitman therefrom,
and G' a block driven by such pitman.

cuide-bar > which is secured to the vertical
cuides G° G* at an angle to the 1e(31m*ocatmn
ratchet-bar G |
- On the bloek G' are secured the dogs G
G These two dogs are adjustably secured
to each other by the link-bars G2 G2 The
ratchet-bar is secured to the reciprocating
frame, which consists of the upper bar, J,
and lower bar, .J’. _
by the spring or elastic connection J* with
the current-collector. The bar J’ is guided
by means of the eross-bars J3 J% on ‘rhe bot-

other source of

This |
-block is supported so as to reciprocate on the

This frame 18 connected

and by the links G

" flexibly held

motion of the bar. This angle 1s very slight.

- The angle and curve vary according to the

mequality of action on the magnetic mass,
The d(}“h are secured to the bloek G by the
lugs G GY oand such bloek has an aperture

to recerve the guide-bar %

L 18 a shaft journaled at one end to an
arm from one of the field-maenets and at the
I, from one of the
standards G Rigid (o the shaft is the vi-
brator or 111.;1{111{111:’* mass Ivc, adjustably and
its lower end by means of
the spring IL? fmd thumb-nut I io the arm
IK° from the bed-plate and in a position near
one of the field-maenets C.

FFrom the shaft projects thearm IV adjust-
ably secured hy the set-screw I, and reeeiy-
ing at its lower end a trunnion, K5, journaled
on the dog . L is another arm {rom such
shatt I<; 1/, a ﬁpiml spring therefrom; L2 an
elbow crank-lever pivoted on the bottom of
the plate G, one arm secured to the spring 1./

“and the other ¢ carrying the trunnion L® which

travels in the cam J*
L* is a spring Whleh engages the dog G,
* G opposes the upwmd

“movement of the arm K° The cam J* may be

By ——— my————— o — yr=

- any shape as required andasabove explained.

The two springs M and N ave shown im-
pinging laterally against the reciprocating
ratchet-bar G, and their office s t6 hold the
reciprocating frame in any position to which
1t has been moved by the dogs, because of the
spring-connection J* which tends to throw
the frame back to its original position hefore
inertia of the current-collector is overcome
and motion imparted thereto.

The use and operation of my invention are
as follows: It is not necessary to describe the
ordinary operation of the dynamo, or the pe-
culiarities of the flow of current, or the pecus-
liarities of the development of currentsin the
colls of the armature, or the varviations of the
magnetism of the field-magnets, or the ordi-
nary shifting of the current-collector hetween

the points of minimum andmaximuam current

upon the commutator for puirposes of regula-
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tion. Assuming that the parts are in the po-

sition 1ndicated in Ifig. 1 and the line-resist-

ance permatient, the magnetization of the
field-magnet will be constant, and the vibrator
or magnetic mass IX* will be held at a practi-
cally uniform distance from the adjacent
field-magnet. If, now, the resistance be sud-
denly diminished-—as, for instance, by the ex-
tinguishment of some of the lamps on the
main line—and 1t 18 desired that the current-
collector should rotate over toward the posi-
tion shown in dotted lines, this motion can be

~accomplished by the retraction of the bars J
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and J’ and the spring-connection J=°.

will only take place when the lower dog, G,

18 held against its adjacent ratchet-bar, fm{l
in that event the reciprocations of the block
G* will cause the dog to feed the bar J, to-

gether with the bars Jand J? toward the left :

in Fig. 1, thus carrying the current-collector
about towm‘d the 1}0.511:1011 indicated in dotted
lines; but this action only takes place when
the arm K¢ bears upward against the dog G
sufficiently to overcome the downward ’rend—
ency of the spring L!. This motion the arm

K¢ will have when the vibrator or magnetie

mass K* is drawn with sufficient force toward
the field-magnet C. The field-magnet C
will draw thls vibrator or maﬁnetle MASS
to itself proportionately to the Increase of
magnetism in the field-magnet C, so long as
the same is unaffected by the currents in “the
armature, and this increase:takes place asthe
he line is diminished by the ex-
tinguishment of lamps or by othercauses. The
Vlbmtor or magnetic mass I{* is drawn closer
to its magnet C the arm K forces the dog GU
imto engag ement with its ratehet, and the bars

J, J’, and J* are moved step by step toward
the left in Fig. 1 to rotate the current-collector
toward the p081131011 indicated in dotted lines.

This operation continues until the current- |

collector has reached a position where the
current is again normal. It is found that as
the eurrent—colleetor moves toward the JpOSi-
tion indicated in the dotted lines the position
of the neutral pointof the armature so changes
with reference to the field-magnet C, ad,]aeent
to the vibrator or magnetic mass K'3 that the
resultant of the maﬂnetlsm of the ﬁeld-nm?-
net C and the eurrems in the armature, which
resultant affects the vibrator or magnetic
mass, cannot sufficiently affect the vibrator
or nmﬂnetw mass I3 and I have therefore
wpphed the compensating motor, which is
operated by cam J% so located on the bar J’
that as the neutral point approaches such de-
seribed position the roller or trunnion L°
travels along such cam J*, and by means of
the spring or motor 1. and arm L. assists in
holding Lhe vibrator or magnetic mass I? to-
ward its field-magnet. Gener ally the varia-

tion of the assistance during the greater part
of this movement is not ﬂfea,t but as the col-
lector nearly appmdches the position 1ndi-

cated and the desceribed resultant rapidly loses
its power to affect the vibrator or magnetic

device to shift such collectors.

308,668

mass IX? the curved or parabolic portion of

the cam J* receives the trunnion 17 rapidly
swings the elbow-lever L*, and thus increases
the power of the compensating motor or spring
to force the vibrator or magnetic mass into
that position which 1t must occupy to con-
tinue the excursion of the bar J toward the
left in Kig. 1, and which position the magnet-
ism of the field-magnet or the currents of the
armature or the resultant of the magnetism
and the currentsof the armature are poweriess

70
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to make it assume, and which position 1t must

oceupy to maintain the normal current in the
exterior circult traversed hy the pu‘fﬁoted Or
generated current. .

The spiral spring, whieh is (*mmeeted with

-the arm on the rock-shaft to which the mag-.

netic mass 18 secured, operat¢s as a compen-
sating motor. Of course many other kinds of
motors could be used 1n this position to re-
enforce or resist the action of the magnetic
mass in compensation for its change of power
incident to the variation in the maﬂ‘netlzatlon

of the field-magnet at the point near which

such magnetic mass 1s placed, or, In other

30
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words, tO_the variation in the resultant ot the

magnetization of the field-magnet and the cur-
161113S 1n the armature.

The shifting device or shifter for the mov-
able current- cf)llectm' consists, substantially,

of the reciprocating bar, thouﬂh of course

other shifters might be used. ThlS bar I call
the “shifter.” The block and pitman which
ave .driven from the shaft of the dynamo I
term the “driving-motor,” since they co-oper-
ate 1o reciprocate the shifter.
tions in this form of the device could be made,
it being probable that even 1‘0‘&11‘3? motmn
could be employed.

The parts described as connections arrd S0

alluded to 1 the claims consist, essentially, of

power-transmitting pieces or connections, the
object being to eommunmatepowet‘ or. motlon
from one part to another.
vice shown the operation of the magnetic

mass, atded at certain parts of the excursion

of the shifterby the re-enforcing motor, which

is controlled and set in opemtlon by the cam,

1S prnnm*ﬂy to apply the driv 1110~1110t01‘ to the
shifter in such manner as to secure the proper
motion of the shifter. |

The magnetic mass may be of any shape or
character and supported in any manner, and
may even be of other than magnetic material,

GGreat varia-

In the form of de-
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provided only its character is such as to make

it respond as would the magunetic mass, as

shown in the drawings—such, for example, as

a solenoid. |
The object is to transmit the foree or power
existing in the place where such mass is lo-
cated into motion or power to be applied di-
rectly or indirectly to shifting the current-col-
lectors or to conneet the drwmg motor with a
When the
magnetic mass is located as shown, and the
lamps are being turned on, the action of a
compensating motor is to gradually decrease

I30
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the action which it exercises toward such
mass. 1t might be possible to so place the
magnetic mass as that this action would be
reversed and the power of the magnetic mass
would be in the first instance too great, and
would require a diminishing resisting influ-
ence from the motor instead of an increas-
ing alding influence, asin the form herein de-
scribed. In either case the result would be the
same—namely, the compensation by such mo-
tor of the inequality of influence exercised
over the magnetic mass by the field-magnet—
and hence we call this the “compensating
motor.” The varying heights at which the
dogs are held with respect to the ratchets by
the lever K' permits them to skip a greater or
less number of ratchet-teethin successive ex-
cursions, and thus to engage the ratchets at
varying poinfs along their travel, as shown in
Fig. 5. Thus each successive excursion cf
the dogs may cause the ratehets to travel un-
cqual dls‘[ances, owing tothe angular arrange-
ment of such ratchet-bar with reference to
the travel of the dogs.

The ratchet-bar may be called a “shifter”
when considered independent from the mo-
tor, or it regarded as fixed thereto it may be
regarvded as a part of such motor.

Having thus described my invention, what

I élflim, and desive to secure hy Letters Pat-
ent, 1s as follows:

1. In a eurrent-regulator for dynmno-elee-
tric machines, the combination of a vibrating
magnetic mass in proximity to the field-mag-
net with a movable current-collector and an
elastic connection between the two.

2. In a cuarrent-regulator for dynamo-elee-

- trie machines, the combination of a vibrating
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magnetic mass pivoted in proximity to the
field-magnet with a movable current-collector
and an elastic connection between the two.

5. In a current-regulator for dynamo-elee-
tric machines, the combination of a magnetic
mass responsive to the resultant of the mag-
netism of the field-magnet and the (3111‘1‘@11‘[5
of the armature with a movable current-col-
lector and a power-transmitting connection
between the collector and the mass.

4, In a current-regulator for dynamo-elec-
tric machines, the combination of a magnetic
mass in pl"oxumtv to the field-magnet with a
movable current- collector, connections be-
tween the two, a compen qating motor, and

power-transmitting connections therefrom to

the collector. |
5. In a enrrent-regulator for dynamo-elec-
fric machines, the combination of a magnetic

mass in proximity to the field-magnet with a

movable current-collector, connections bhe-
tween the two, a compensating motor, and
power-fransmitting connections therefrom to
the mass and thence to the collector.

6. In a current-regulator for dynamo-elec-
tric machines, the combination of a magnetic
mass in proximity to the field-magnet with a
movable current-collector and an elastic con-
nection between the two, and a compensating

— . —— -
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‘motor and connections therefrom to the mass.

7. In a current-regulator for dynamo-elec-
tric machines, the combination of a magnetic
mass 1n proximity to the field-magnet, a mov-
able current-collector, a shifter therefor con-
nected therewith, and power-transmitting con-
nections between such mass and shifter.

5. In a current-regulator for dynamo-elec-
tric machines, the combination of a magnetic
mass in proximity to the field-magnet, a mov-
able current-collector, a shifter therefor con-
nected therewith by an elastic connection,

and power-transmitting connections between

such mass and shifter.

9. In a current-regulator for dynamo-elec-
trie nmehmm the combination of a magnetic
mass 1n prounmv to the field-magnet, a mov-
able current-collector, a shifter 11161 {‘*fﬂl COL-
nected therewith, a compensating motor con-
nected with sueh mass, and power-transmit-
ting conunections belween theshifter and mass.

10 In a current-regulator for dynamo-elec-
tric machines, the combination of a magnetic
mass in proximit-y to the field-magnet, a mov-
able current-collector, a shifter therefor con-
nected therewith by an elastic connection, a

- compensating motor connected with sudl

mass, and power-transmitting connections he-
tw een the shifter and mass.

In a current-regulator for dynamo-elec-
tme 111d(:h111es the combination of am agnetic
mass responsive to the resultant of Lhe mag-
netisim 1in the field-magmnet and the em]ent%
in the armature with a movable current-col-
lector, connections hetween the two, a compen-
Satmﬂ motor connected with the mass, and a
eontmller for such motor moving with the
collector, so as at a certain pomt in the mo-
tion thereof to apply the said motor.

12. In a current-regulator for dynamo-elec-
tric machines, the (301111)1115-111011 of a movable
current- collecmr with a shifter therefor, a
driving-motor for such shifter, a nmﬂnetl{z

mass in proximity to the ﬁeld-maﬂnet, and

mechanical connections from the mass to the
motor to control the application of the latter
to the shiftenr.

13. In a current-regulator for dynamo-elec-
tric machines, the eombmahon of a movable
current- eollector with a shifter therefor, an
elastic connection from such shifter to such
collector, a driving-motor for such shifter, a
magnetic mass in ploumlt} to the field-mag-
nets, and connections from the mass to the
motor to control the application of the latter
to the shifter.

4. In a current-regulator for dynamo-elec-

tric machines, the eombmatmn of a movable

current- colleetor with a shifter t therefor, the

two connected by an elastie 0011110011011:, and
a driving-motor for such shifter.

15. In a current- -regulator for dynamo-elec-

- tric machines, the 001111)111&‘[1011 of a movable

current-collector with a shifter therefor, a
driving-motor for such shifter, a magnetic
mass in proximity to the field- maﬂnet a com-

| pensating motor, and POLnethns for such

T
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magnetic mass and re-enforceing motor to the
driving-motor to control the application of
the driving-motor to the shifter.

16. In a current-regulator for dynamo-elec-
tric machines, the combination of a Jnovable
eurrent-collector with a shifter therefor hav-
ing oppositely-faced ratchets, a driving-motor
carrying oppositely -acting dogs to engage
such ratechets, a magnetic mass in proximity
to the field-magnet, and connections there-
from to the driving-motor to control the ap-
plication of the driving-motor to the shifter.

17. In a current-regulator for dynamo-elec-

tric machines, the combination of a movable
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current-collector with a shifter therefor hav-
ing oppositely-faced ratchets, a driving-mo-
tor carrying oppositely-acting dogs to engage
such ratchets, & magnetfic mass in proumlty
to the field-magnet, a compensating motor
and connections from such mass and re-enfore-

ing motor to the driving-motor to (3011‘[1 ol 1ts

apphcatwn to the sh1fter

18. In a current-regulator for dynamo-clec-
tric machines, the combina.tion of a movable
current-collector with a shifter therefor hav-
ing oppositely-faced ratchets, and a driving-
motor for the shifter having oppositely-acting
dogs to engage such ratchets, said dogs mov-
able in a line at an angle to said ratchets.

19. In a current-reguiator for dynamo-elec-
tric machines, the combination of a movable
current-collector with a shifter therefor hav-
ing oppositely-faced ratchets, a driving-motor
for the shifter having oppogltely—actm? dogs
to engage such 1':{-1,-tehets, sald dogs movable in
a line at an angle to saud ratchets, a magnetie
mass in proximity to the field-magnet, and
connections therefrom to the driving-motor to
control its application to the shifter.

20. In a current-regulator for dynamo-elec-
tric machines, the combination of a movable
current-collector with a shifter therefor, a
driving-motor for such shifter, a pivoted mag-

netic mass in proximity to the field-magnet,

and an arm therefrom to the driving-motor to
control 1ts application to the shifter.
21. In a current-regulator for dynamo-elec-

- tric machines, the combination of a movable

50

current-collector with -a shifter therefor, a
driving-motor for such shifter, oppositely-
faced ratchets on the shifter and oppositely-
acting dogs on the motor, said dogs movable
in a line at an angle to the line of the ratch-
ets, a magnetic mass in proximity to the field-
magnet, a compensating motor and connec-
tions from the mass, and the re-enforeing mo-

tor to the driving-motor to control 1ts appli-

- cation to the shifter.

6o

22, In a current-regulator for dynamo-elec-
tric machines, the combination of a movable
current-collector with a shifter theretfor con-
nected therewith by a spring-connection and
having oppositely-faced ratchets, with a mo-
tor hELVll’lﬂ oppositely-acting dogs to engage
such Ltchets said dogs movable in a ]me at

an angle to the line of the ratchets.
23. In a current-regulator for dynamo-elec-

308,668

tric machines, the combination of a movable

current-collector with a shifter therefor, a con-
stantly-moving motor to intermittently drive
the same, severable connections between the
motor and shifter, and a magnetic mass in
proximity to the field-magnet, and connections

therefrom to such severable connections to
control the application of the driving-motor

to the shifter.
24, In a current- 1'eﬂ*1ﬂator for dynamo-elec-

tric machines, the comblnatlon of a movable

eurrent‘-colleetor with adriving-motorfor such

- collector, a magnetic mass in proximity to the
field-magnef, and mechanical connection from-

the mass to the motor to control the applica-
tion .of the latter to the collector.

25. In a current-regulator for dynamo-elec-
tric machines, the eombmfttlon of a mov able
eurrent-colleetor,

nections from such magnetic mass and com-

pensating motor to the driving-motor to con-

trol the application of the driving-motor to
the collector.

26. In a current-regulator for dynamo elec-
tric machines, the eombnmtlon of a movable
current-collector with driving-motor there-
for having oppositely-faced ratchets and car-
rying oppositely-acting dogs to engage such
ratchets, a magnetic mass in proxim 1’[}?‘ to the
field-magnet, and connections therefromtothe
dl‘lVIl]G-]llOtOl‘ to control the application .of
the drwmﬂ-motor to the collector.

27. In a eurrent—regulator for dynamo-elec-
trie machines, the combination of a movable
current-collector with a driving-motor there-
for having oppositely-faced ratchets and car-
rying oppositely-acting dogs to engage. such
ratchets, a magnetic mass in proximity to the
field-magnet, a compensating motor, and con-
nections from such mass and compensating
motor to the driving-motor to control its ap-
plication to the colleetor.

28. In a current-regulator for dynamo-elec-
tric machines, the eombma,tlon of a movable
eurrent—eolleetor with a driving-motor there-
for having oppositely-faced 1*atehets and op-
posﬂely-&cbmw dogs to engage such ratchets,
said dogs movable in a line at an angle to

said 1‘:&Ltchets

29. In a current- -regulator for dynamo-elec-

tric machines, the combmatwn of a movable

0111*1*e11t~colleet0r with a driving-motor there-
for, a pivoted magnetic mass in proximity to
‘rhe ield-magnet, and an arm therefroim to the
dr 11*1110-11101301* to control its application to the
eolleetor

30. In a eurrent-regulatm‘ for dynamo-elec-
tric machines, the combination of a movable
muu*ent—collector with a shifter therefor, a

constantly -moving motor to intermittently

drive the same and adapted to be connected
therewith, & magnetic mass in proximity to
the ﬁeld-mawnet, and connections therefrom
to such motorto control the application thereof

to the shifter.

a driving-motor for such:
collector, a magnetic mass in proximity to the
field-magnet, a compensating motor, and con-
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At

31. In a current-regulator for dynamo-elec- | to the field-magnet, and connections there-
triec machines, the combination of a movable | from to the motor fo control its application
current-collector, a shifter therefor,a driving- | 5 the shifter,

motor for said shifter, connecting parts be- ' ELMER A. SPERRY.
-5 tween the shifter and motor and attached to Witnesses:
one and adapted to engage the other at vary- FRANCIS W. PARKER

p
ing intervals, a magnetic mass in proximity | CELESTE P, CHAPMAN.
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