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UNITED STATES

FRANCIS O. BLACKWELL, OF BOSTON, MASSACIHUSETTS,

PATENT OFFICE.

ASSIGNOR TO THE

THOMSON-HOUSTON ELECTRIC COMPANY, OF CONNECTICUT.
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-

SPECIFICATION forming pa,rt of Letters Patent No. 467,078, dated J anuary 12, 1892

011g1ua,1 application filed June 5 1889, Serial No, 313,180, Divided and this application filed January 12, 1891, Serial No, 377,039,
| -~ (No model )

To all whom it may concern:

Be it known that I, Francis O. BLACK-
WELL, a citizen of the United States, residing
at Boston county of Suffolk, and State of
Massachusetts, have invented a certain new
and useful Improvement in Resistances for
the Regulation of Electric Motors, of which
the following is a specification, this applica-
tion being a division of my application for
electrlc-motm regulation, beual No. 513,180,
filed June 35, 1889 |

My invention relates to a _1‘6515‘5&110@-}303
and resistance for the regulation of eleectric

‘motors, and particularly those which are used

for propellmﬂ‘ cars upon an electric railway.

it belongs to that class of resistances which

consists of a series of metal plates set edge-
wise and cut into and out of circuit. by a,
traveling contact.

- The Speclﬁc points of novelty are hel einaf-
ter pointed out in the claims, and for an un-

‘derstanding of them leference is made to the

&ceompanymn‘ drawings, wherein—

IFigure 1 is a diagram of a motor and resist-
ance connections, Ifig. 2 is a side view of the
resistance-box and t1*aveling contact. Fig.3
18 a plan view of the same. Fig. 4 isa detail
sectional view of the box holding the resist-
ance plates and box, and Figs. 5 and 6 are
views showi Ing a Convement foun of mechan-
15m for throwing the resistance into and out

of cireuit when the same is used on an elec-
tric car. '

The improvements forming the subject of

this application have been already illustrated

and deseribed in connection with certain
other improvements in motor-regulation in

‘my application, Serial No. 313,180, filed June

9, 1339, " As therein pointed out, it has been
found that when cutting out field-magnet
colls an extra currentis induced which tends
to injure the insulation. To avoid this I pro-
vide a resistance which can be cut into and
out of the main line to vary the resistanceof
the motor-circuit as a whole, and a secoadary
resistance through which the field-magnet
colls may be ﬂ‘l&dll&lly cutout. Thisisillus-

trated in Kig. 1, in which—-

50 of the field-magnet eoils in series with the ar- |

A represents a motor having the tv\ o limbs

comprises
corresponding to the two portions C C"inthe
diagram Fig. 1.

. —_——— dkaam

mature, but in multiple are with one another.
C is a resistance adapted to beinserted in se-
ries with the motor by means of the lever D.
As the lever D is moved from the full to the

dotted line position it varies the resistance of
i the motor-circuit as a whole.

On reaching
the dotted-line position the resistance 1s cut

out, and the further movement of the lever
cuts out asection of the field-magnets through

the secondary resistance C’. The secondary

resistance allows the n‘laduaﬁ cutting out of

55
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the field, and the extm current tendmﬂ* to

injure the insulation is ther eby avoided.

The specific construction of the rheostat is

shown in Figs. 2, 3, and 4. As illustrated, 1t
main and secondary resistances

Othe1 features of eoustl.uetmn are well

adapted for the regulation of motors gener-
ally, and in claiming them I should not be
understood as limiting myself to a particular

70 -

system of regulation only, such as seen in .

the diagram. |

The resistance plefemblv consists of thin
iron plates set edgewise in a box in superfi-
cial contact and provided with contact-rollers
adapted to pass over the plates; but instead

of making one large long pile of the plates I

arrange them i in separa,te series or rows, each
contained in an independent box K, complete

in itself and insulated from the supporting-

frame D’. The plates are insulated from the

80

box by means of fire-proof insulation,suchas

mica or asbestus.
plates are placed side by side, ar ranged 1n
pairs, and a series of contact- 101161‘8 are
adapted to travel over them. These contact-
rollers F are fastened in pairs to an insulat-
ing-traveler G, which is adapted to move over
the boxes on guides H, the rollers of each
pair being electrically connected through a
metal bracket F’, from which they are hung,
or other suitable means. The rows of plates
then being considered as arranged in pairs,
the individual rowsof each pair are connected
electrically by rollers I and the pairs them-
selves in series by a wire or wires K. 1t will
thus be seen that as the piece G with the
rollers attached moves over the boxesof plates

The boxes K and rows of
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more or less of the plates will be brought into |

series and the resistance of the circuit there-
by controlled. At one point in the series of
resistance-plates blocks of insulating material
Iwill beinserted. Thesebloeks will be similar
to the end blocks I’, which are made of slate
or similar non-combustible material, so that
the circuit may be interrupted upon them
without damage. |
As will be seen in Fig. 4, the box E is open
completely at its upper surface to permit the
rollers to pass over the edges of the plates
and has a similar narrower opening at the
bottom. Thisallows a circulation of air with-

out interruption from the contactdevice, while

ab the same time it affords a corner or ledge
S’ for holding the plates. The electrical con-
nections with the plates are preferably made
from the bottom, as seen in Fig. 2, where the
binding-posts K? are attached to certain plates
of the series and extend outward through the
opening in the bottom of the box. The con-
tact device therefor does not interfere with
the flexible connections which lead from the
binding-posts to the motors upon the truck
and other parts of the vehicle. The electrical
connections with the plates of the resistance
correspond with the diagram in Fig. 1. The
main resistance C of the diagram corresponds
to the larger box of plates. The resistance
C”is represented by thesmaller portion of the
plates, and the contact-roliers attached to the
traveling bridge G is the same in function as
lever D. The rollers will first cut out the
whole of the main resistance, and then by
their further movement will cut out a part of

the field-magnet coils through a resistance

offered by the platesat the right-hand end of
the box. As seen in Fig. 2, the rollers are
journaled on the end of short pivoted arms
J, held down in contact with the surface of
the plates by a spring L. The arm J is at-
tached to the under side of the bridge G. By

this arrangement there is no tendency of the

guide to bind by reason of the pressure of the
springs downward upon the plates, no matter
which direction it may be moving.

When the resistance is used in electric-rail-
way service, it will be preferably placed upon
the car-body,and a convenient form of mech-
anism for moving the bridge G back and forth
over the boxes is seen in Tfigs. 5 and 6.
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lever S, pivoted at s, is connected at one end
of the bridge by a pin and slot. Toitsother
end 1s pivoted a link T, which is itgelf piv-
oted to the lower end of a lever U, journaled
to the front end of the car-platform and
thrown transversely to one side or another to
control the resistance, as desired.

What I claim as new, and-desire to secure

by Letters Patent, is—

1. T'he combination, with a resistance com-
posed of a series of metallic plates in contact
with one another, of a contact passing over
said plates, consisting of a roller journaled on
an arm which 1s movable on a center eccen-
trie to the roller.

2. An artificial resistance composed of sep-
arate rows or series of plates in contaect ar-
ranged in pairs and a contact-maker which
connects electrically the rows of each pair
while the pairs themselves are permanently
connected 1n series, as described.

5. The combination, with an electric motor
having a sectional field and an electrical re-
sistance consisting of a number of plates in
contact with one another, of a supplementary
resistance in circuit between the terminals of
different sections of the field and a common
controlling device for both the main andsup-
plementary resistances.

4, 'The combination, with an electrical re-
sistance consisting of a number of plates in
contact with one another, of a controlling de-
vice adapted to move over the surface of the
plates and bring more or less of them into
circuit, and a terminal piece in line with said
plates, consisting of slate or other non-com-
bustible insulation adapted to form the termi-
nal of the series and receive the final contact.

5. The combination, in an artificial resist-
ance, of a series of plates in contact with one
another, a casing therefor of insulating non-
combustible material open at the bottom, but
having a ledge or ledges for supporting the
plates and a contact device passing over the
upper surface of the plates.

In testimony whereof I have hereto set my
hand this Sth day of January, 1891.

FRANCIS O. BLACKWELT.

Witnesses:
E. L. RAWSON,
(r. R. BLODGETT.
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