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To all whom it may concern:
Be it known that I, ELMER A. SPERRY, re-
siding at Cleveland, in the county of Cuya-

hoga and State of Ohio, haveinvented certain

5 new and useful Improvements in Regulating

Apparatus, of which the following 1s a full,
clear, and exact description, such as will en-
able others skilled in the art to which it apper-
tains to make and use the same.

This invention relates to electrical appa-
ratus. One of the objects thereof 1s to pro-
vide circuit breaking and making means of
increased simplicity and efliciency.

Another object 1s to provide means of the
1¢ above type for reversing the connections of

an external circuit with a dynamo. '
Another object is to provide means for util-
izing the functions of the above means.
Another object is to provide voltage-regu-
20 lating means of simple construction -and
efficient action. | o
Other objects will be in part obvious and
in part pointed out hereinafter. o
_ The invention accordingly consists in the
2s features of construotion, combinations of
elements, and arrangements of parts which

I0

~ will be exemplified in the apparatus and de-
vices hereinafter described and the scope of |
the application of ‘which will be indicated 1n |

3o the following claims.

In the accompanving drawings, wherein
is shown one of various possible embodi-
ments of myinvention, Figure 1 1s a diagram-

 matic view of the same. TFig. 2 1s a diagram-
35 matic view of the connections between cer-
tain purts shown 1n kFig. 1. '_

Similar reference characters refer to similar
parts throughout both views.

As conducing to a better understanding of

4o certain features of my invention, 1t may
here be noted that if a circuit be completed
and broken upon a metallic surface there 1s
a tendency to burn and pit this surface on

~account of the small arec which forms upon

45 the making, and more particularly upon the
breaking, of a circuit at this point. This
action tends: to injure the parts exposed
thereto and gra,duallly to increase the resist-
ance of the circuit at this point, and in cer-

so tain forms of electrical apparatus wheremn
the circuits are frequently opened and closed
the effects thereof are correspondingly promi-

1 shown.

i

' nent. The above and other defects are reme-

died in constructions of the nature of.that
hereinafter described.

Referring now to the drawings, there
shown at 1 a generator having in series
with its shunt-field 2 a variable resistance 3,
the field-circuit being completed through a
pivoted arm 4, hereinafter referred to. (Gen-

! erator-leads 5 and 6 terminate in a double-

pole switch 7, adapted to make and break
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circuit with the mains 8 and 9, across which

are bridged any desired form of current-
utilizing devices 10.. ‘At certain points 11
and 12 between which it is assumed that it 1s
desired to maintain a substantially constant
potential there is bridged across the mains a
magnet 13 in series with a resistance 14 ol
such magnitude as to cause the field of the
magnet to be substantially proportionate to
the voltage between these points. Like-

| wise leading from points 11 and 12 are con-
‘ductors 15 and 16, across which are shunted
| the field-magnets 17 of a dynamo 18. 1t
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may here be noted that the term *° dynamo’

is used throughout this specification and the

following claims in its generally accepted

broad sense as denoting either a miotor or a
generator, although in the illustrative em-
bodiment herein set forth the former only 1s
Between fields 17 1s positioned an
armature 19, controlling, by means of a worm.
20 and toothed sector 21, the position of the
arm 4 above referred to. . o
Upon the shaft of dynamo 18 are commu-

‘tating means, preferably comprising a pair of

commutators 22 and 23, the segments of
which are interconnected, preferably as in-
dicated in Fig. 2 of the drawings. By refer-
ence to this figure it will be seen that 1n this
illustrative embodiment each segment ‘of
commutator 22 is in electrical connection
with the diametrically opposite segment of
commutator 23, the connected segments
being denoted by similar characters upon the
drawings. .

Recurring to Fig. 1 of the drawings, there .

is shown pivotally mounted adjacent magnet
13 upon a lug 24 an arm or lever 25, having

articulated thereto at the point 26 the mov-

able core 27 of the magnet. An adjustable
spring 28 is arranged so as normally to com-
pensate for the weight of the arm 25 and
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parts associated therewith, thus &d&pﬁng -the
same to be controlied in position in .accord-
ance with the field of the magnet 13.

iree end of pivoted lever 25 terminates in a

palr of arms 29 ang 30, upon which are re-

speciively pivoted the cross-bars 31 and 32.

- Afnixed to cross-bar 31 are relatively insu-

f O

lated brushes 33 and 34, electrically connect-
ed with the conductors 15.and 16 and adapt-
ed to coact, respectively, with the commutn-
tors 22 and 23. Likewise mounted upon
cross-bar-32 are brushes 35 and 36, connected

- in & similar manner te conductors 15 and 16,
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respectively, and adapted to be swung into -

operative engagement with the neighboring
commutators 22 and 23. The brushes 33
and 35, and likewise brushes 34 and 36, are,
however,sospaced from one another as to po-
sition them, with the lever 25 in its normal

intermediate position, out of contact with |
either commutator, this position being shown |
in the drawings. KFormed upon the field-

magnets 17 or magnetically connected there-
with are projections 37, positioned closely
adjacent the commutators and brushes and
adapted to act as magnetic blow-outs for the
slight arc which might be formed tupon the
breaking of the circuits between these parts.

Owing to the peculiar brush arrangement

shown, these projections are positioned with
respect to the corresponding brushes upon
what 1s termed the “‘leaving side,” or that

- side of the brushes from which the:coacting

surfaces of the corresponding commutators |

rotate, thus rendering their action more ef-
fective. 'These projections may be of any

desired shape, the precise construction not

being here shown, as this feature of my in-

- vention lies principally in the broad ides, it
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being necessary only to avoid a material dis-
tortion of the dynamo-field and an undue
shunting of the magnetic flux about the ar-
mature. S - -

The mode of operation of the above-de-
scribed embodiment of my invention is sub-
stantially as follows: Assuming the double-

to be running under normal conditions, the

resistance 14 1s of such proportions as to hold

the pivoted lever 25 in an intermediate posi-

tion, with the several brushes above de-

scribed out of contact with the correspond-

1ng commutators. If, however, as on ac-
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count of an increase in load between the

mains, there 1s 8 tendency toward a drop in

voltage, the field of magnét 13 will be corre-

spendingly weakened, permitting the brushes

33 and 34 to fall into contact with the corre-
sponding commutators, the pressures of each
of these brushes against the commutators be-

‘Ing equalized, owing to the pivotal connec-

tion of the cross-bar 31.

‘so arranged as to cause the armature of dy-

65

namo 18 upon the above operation taking

place to rotate in such:direction as to cause

The

The windings are-

1

—

pole switch 7 to be closed and the generator 1 |

|

the potential between the

FAS1E I

the arm 4 to cut resistance out of the field of
generator 1, thus resulting in a stronger field
for the generator and enabling the same
to maintain the desired potential between
points 11 and 12. When this voltage has
been reached, the field of magnet 13 is corre-
spondingly strengthened, the brushes 33 and
34 drawn from their commutators, and the
dynamo 18 stopped. If, on the other hand,
_ points 11 and 12
tends to rise above the desired standard, the

abnormally powerful field of magnet 13
~causes, through the raising of core 27, an en-

gagement -of brushes 35 and 36 with the ad-
jacent commutators. - This action relative to
that above described, as will be seen from an
inspection of the connections set forth in the
drawings, is equivalent, in effect, to a rota-
tion of the brushes throughout an angle of
one hundred and eighty degrees with the bi-
polar dynamo herein shown, or, in other
words, a reversal of the connections between
the leads 15 and 16 and the armature. The

dynamo-armature is thus caused to rotate in
‘the opposite direction, Tesulting in the arm 4 ¢

cutting additional resistance into the field of
generator 1 and reducing the voltage to the
desired standard. When this state of equi-
librium has been reached, the brushes 35 and

36 fall away from the corresponding commu-
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tators, due to the weakening of the field of

magnet 13, and the dynamo-armature ceases
to rotate. | |
Owing to the fact that the circuitis broken

when the dynamo is stopped at the sliding.

contact formed by the commutators and co-

acting brushes, any slight burning of the

parts. which may take place at this point is
rendered insignificant becauseitisdistributed

over a number of segments or considerable
surface and by reason of the considerable
grinding and burnishing to which the meet-

suriaces are exposed. -

in
L g[t will thus be seen that 1 have provided.

means well adapted to accomplish the objects
oi my 1nvention and which possess many ad-
vantages, some of whichwill be clearly-appar-

ent from the above description and some of
which can be appreciated only by those hav-
| Ing an intimate understanding of the prac-
tical difficulties to be met. The voltage be-
tween the mains is maintained substantially
constant owing to the sensitive and yet posi-
tively-acting arrangement. of the controlling

apparatus above described. The dynamo

Te ersing festure, moreover, possessesinitself

many advantages, owing to the direct control

ot the brushes as well as the genceral efficiency

and stmplicity of its action. The contacting
surfaces, moreover, as above indicated, tend
automatically to maintain themselves in a
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highly efficient state, owing to the constant

grincing and rubbing to which they are ex-

posed during the action of the dynamo. Also

the magnetic blow-out, in which the use of
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uncertain ‘“ permanent’’ magnets is avoided

“and yet a powerful field is developed at the

10

Point at which the circuit is broken, possesses
tfeatures of marked advantage, many of which
will be readily apparent. In brief, the entire
construction is simple, the action thereof effi-
cient, the expense both as to first cost and
the cost of maintenance is low, and the field
of application broad.

As many changes could be made in the

above construction and many apparently

wildely. different embodiments of my inven-

- tion could be made without departing from

IS
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“connected with a segment of the other there-
of angularly spaced with referenee thereto, a
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the scope thereof, I intend that all matter
contained in the above description or shown

1 the accompanying drawings shall be inter-
preted as illustrative and not in a limiting
sense. I desire it also to be understood that
the language used in the following claims is
intended to cover all of the generic and spe-
cific featuresof the invention herein deseribed
and all statements of the scope of the inven-
tion, which, as a matter of language, might be
sald to fall therebetween. |

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, 1s— |

1. In combination, a dynamo, a pair of

commutators driven therewith, each of the
segments of one of sald commutators being

pair of brushes adapted to coact simultane-
ously with both of said commutators, a sec-
ond pair ol brushesadapted simultaneously to
coact with both of said commutators and an-

gularly spaced from said first pair of brushes,
and means adapted automatically to throw

said pairs of brushes alternately into oper-

ative relation to sald commutators.

2. In combination, a dynamo, a pair of
commutators driven therewith, each of the
segments of one of said commutators being

- connected with a segment of the other there-
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of angularly spaced with reference thereto, a
pair of brushes adapted to coact simultane-
ously with both of said commutators, a sec-
ond pair of brushesadapted simultaneously to
coact with both of said commutators and an-

-gularly spaced from said first pair of brushes,

and means adapted automatically to throw
sald pairs of brushes alternatively into ‘oper-

ative relation to said commutators, the angu-

lar spacing of said commutators
patrs of brushes being equal, _
3. In combination, a dynamo, a pair of

_a,nd of _r'sa,id

“cylindrical commutators driven therewith,

each of the segments of -one of said commu-
tators being connected with a diametrically
oggosite segment of the other thereof, a pair
0

rushes adapted to coact with both of said
commutators upon one side thereof, a'pair
“of brushes adapted to coact with both of said
commutators upon the diametrically oppo-

site side thereof, and means adapted auto-

——

matically to throw said pairs of brushes alter-

natively into operative relation to said com-
mutators. : .

4. In combination, a dynamo, a pair of
cylindrical commutators driven therewith,
each of the segments of one of said commu-
tators being connected with a diametrically
opposite segment of the other thereof, a pair

of brushes adapted to coact with both of said

commutators upon one side thereof, a pair
of brushesadapted to coact with both of said
commutators upon the diametrically oppo-
site side thereof, separate means connecting
the brushes ol each pair, and means pivotally
connected with each of said connections
adapted alternatively to throw said pairs of
brushes into operative relation to said com-
mutators. o | .

5. In combination, an. armature, commu-
tating means connected therewith, a pair of
brushes adapted to contact said commutat-

1mg means upon the same side thereof and

complete a circuit through said armature,

‘and means adapted to equalize the pressures

of sald brushes upon -said commutating
means. |

6. In combination, an armature, a pair of

commutators connected therewith, each seg-
ment of one of said commutators being con-

nected with a segment of the other thereof
angularly spaced with reference thereto, a
pair of brushes adapted to contact said com-
mutators and complete a circuit through

‘sald armature, a member connecting said

brushes, and means pivotally connected with

sald member adapted to force said brushes
1nto - engagement with the corresponding

commutators. . |
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. 7. In combination, a dynamo, commutat-

‘ing means connected therewith, a plurality

of sets of brushes adapted to coact with said
commutating means, a single means adapted

to throw one of said sets out of operative

relation to said commutating means and

another of said sets into such relation, con-

ductors connected with said brushes, and an
electromagnet bridged across said conduc-

‘tors having a portion adjacent the meéting
surfaces of said brushes and said commutat-
1ng means. - | |

8. In combination, a dynamo, a pair of
commutators driven therewith, each of the
segments of one of said commutators being
connected with a segment of the other there-

~of angularly spaced with reference thereto, a

pair of brushes each of which is adapted to
coact with one of said commutators, and
means adapted to equalize the pressures of
sald brushes upon said commutators.

9. In combination, a dynamo, commutat-

Ing means connected therewith, s plurality

of sets of brushes adapted to coact there-.
‘with, means adapted to throw said brushes
| Into and out of circuit with said d

. ynamo in
sets, and means adapted to equalize the
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Correction in Letters Patent No. 833,760,

1
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pressures of the brushes of each set against

said commutating means.

10. Incombination, a dynamo, commutat-
ing mesns connected therewith, brushes
adaptsd to cosect with said commutating
means.and serially complete a circuit through
said dynamo, means adapted simuitaneously
to throw said brushes into and out of engage-
ment with said commutating means, and
means adapted to equalize the pressures of

said brushes against said commutating

Means. - o

11. In combination, 8 dynamo, commutat-
ing means connécted therewith, a plurality
of sets of brushes adapted to coact with said

commutating means, a single means adapted |

| SEAL. ]
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to throw one of said sets out of operative

relation to said commputating means and
another of said sets into such relation, means
adapted to equalize the pressures of the

brushes of each of said sets against said com-

mutating means, and means adapted to de-
velop a magnetic field adjacent the meeting
surfaces of said brushes and said commutat-
1ng means.

n testimony whereof I affix my signature

| in the presence of two witnesses. -

ELMER A. SPERRY.

Witnesses: =~
C. H. WARFIELD,
C. H. WiLsonN.

It is hereby certified that in Letters Patent No. 833,760, granted October 23, 1906,
upon the apblicﬂtion of Elmer A. Sﬁerry, of Cleveland, Ohio, for an' improvement in
“Regﬁlating Appma‘bué,” an error occurs in the printed. s;_::eciﬁcation requiring cor-
rection, as follows: In line 39,.page13, the word ‘‘ alternately ™ should read alte?‘m:uti?jely ;
‘and that the said Letters Patent should be read with this correction therein that the
same may'conferm to the record of the 'ca,‘se in the Patent Office. '
Signed_and sealed’ this 6th day of November, A. D., 1906.

E. B. MOORE,

Acting Commissioner of Patents.
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