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UNITED STATES

PaTeENT OFFICE.

RICHARD H. MATHER, OF WINDSOR, CONNECTICUT.

COVERNOR FOR ELECTRIC MOTORS.

SPECIFICATION forming part of Lietters Patent o, 383,651, dated May 29, 1888.

A pfﬂimiinn filed December 9, 1886, Serial No. 221,053, (No model.)

To all whom it may conceris:

Be it known that I, RicuArD H. MATHER,
of Windsor, in Hartlord county, Connecticnt,
haveinvented certain new and useful Improve-
ments in Governors for Electric Motors, which
are described in the following specification
and are illustrated by the accompanying
drawings. ’

This invention is an automatic speed-regu-
lator, and is designed to be applied to electric
motors which are supplied with constant
current. When applied to such a motor, this
invention produces constant speed regardless
of variations of load. - My device for accom-
plishing this result comprises a centrifugal
governor, which is mounted upon the arma-
ture-shaft of the motor, a rheostat, which is
connected in parallel with the helices of the
field - magnet, and intermediate mechauism
through which said rheostat is manipulated
by sald centrifugal governor.

The best manner in which I have contem-
plated applying the principle of my invention
is shown in said drawings, in which—

Tigure 1 is a gide view of an electric motor
supplied with my improved governor, the
latter being in partly vertical section. Tigs.
2 and 3 are cross-sections of Fig. 1 through
line « x prolonged. Figs. 4, 5, and 6 are de-
tails.

With primary reference to Fig. 1, the nu-
meral 1 denotes the field-magnet of the mo-
tor, while 2 and 3 are limbs of said magnet,
and ave wound with coils 4 and 5, respectively,
in the vsual manner. Pole-pieces 6 and 7 are
adjacent toarmature8. The latter is mounted
between said pole-pieces in the usual manner
upon shaft 9, which is journaled in magnet 1
and in yoke 10, the latter being bolted to said
magnet.

The commutator 11 is mounted upon shaft
9 in the usnal mannper hetween limbs 2 and
3 of magnet 1. Brushes 12 and 13 are held
in proper positions of contact with commu-
tator 11 by their respective holders 14 and 15,
which are bolted to opposite sides of magnet
1, and are insulated therefrom, as seen in Fig.
2. 'This motor is attached to any suitable
frame or base, 16. Said shaft 9, being pro-
longed to a convenient length, is provided at
one end with a belt-wheel, 17, and at the other

end with a centrifugal governor, which is now
to be described.

An iron disk, 18, having a eircumferential
flange, 19, and a hub, 20, is keyed to shaft 9 ab
a convenient distance from magnet 1, as illus-
trated in Tig. 1. Upon that side of disk 18
which is adjacent to magnet 1 and is shown
in Fig. 3 is mounted a centrifugal weighted
lever, 21. By pin 22 one end of this lever is
pivoted to disk 18 at a distance from shaft 9.
The other end of lever 21 is provided with a
spring, 23, which tends to draw that lever
toward shaft 9. Stop-pins 25 and 26, upon
opposite sides of lever 21, prevent the same
from oscillating toward hub 20 or away from
it to a greater extent than is required in the
due operation of the governor, as hereinafter
explained. This lever is connected by link
27 to the adjacent ear 28 of a metallic sleeve
29, whieh is hereinafter deseribed. A second
weighted lever, 30, provided with a like
spring, 31, and stop-pins 32 and 33, is simi-
larly pivoted to disk 18 upon the opposite
side of shaft 9, and is similarly connected
with the remaining ear 28 of said sleeve 29
by link 34. Said sleeve 29 is fitted loosely
upon shaft 9, and is movable lengthwise be-
tween magnet 1 and disk 18, One end of
this sleeve is provided with said ears 28 and
28, which extend radially therefrom in oppo-
site directions. Through the eylindrical wall
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of sleeve 29, in any convenient part thereof, is

aspiral slot, 35, whose length and piteh depend
upon the play which is to be imparted to the
lever 86, which is hereinafter described. A
pin, 58, which sticks out radially from shaft 9,
is adapted to travel from end to end of said
slot. The other end of sleeve 29 is provided
with two fixed collars, 37 and 37, and with an
intermediate loose collar, 38,which is pivoted
in the ring or eye 57 of lever 36, as seen in
Figs. 1 and 2. This lever is pivoted at one
end in a standard, 39, projecting from magnet
1, and is armed at the other end with a brush,
40,which is shown in detail in Fig. 6. Within
reach of this brush is a rheostat, 41. (Shown
in ¥ig. 1.) The same rheostat is shown in
cross-section in Fig. 4, and is shown in amodi-
fied form in cross-section in Ifig. 5. This
rheostat, Fig. 4, consists of a stud, 42, having
terminal screw-threads, a fixed collar, 43, a
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terminal nut, 44, and an indefinite number of
copper disks, 45, which are separated from
stud 42 by any proper insulating material,and
are partly insulated from each other by means

5 of intermediate smaller disks, 46, of sheet-iron
or other material of low electrical conductivity.
Said iron disks are covered with a scale of
ferrie oxide,

The modification which is shown in Fig. 5

1o consists of stud 42, collar 43, and nut 44, as
already described, but in place of disks45 and
46 contains an 1nsu1at1ng eylindrical block,
47,which is encircled by separate coils of a
contlnuous wire, 48, of German silver or other

15 high-resistance material.

Binding-posts 49 and 50, being connected
with a source of constant current in the usual
manner, are the positive and negative termi-
nals of the motor, respectively.

20 The positive terminal 49 i§ connected with
the helix 5 by wire 51 and with brush 40 by
wire 52. Helix 4 is connected with helix 5
by wire 53 and with brush-holder 14 by wire
55,while the latter is connected with one end

25 of rheostat 41 by wire 54. Terminal 50 is con-
nected with brush-holder 13 by wire 56. The
remaining particulars of construction of this
invention will sufficiently appear from the
drawings, and from the mode of operation,

30 which i3 now to be explained.

‘When this motor provided with the de-
seribed governor is at rest, the springs 23 and
31 draw levers 21 and 30 to positions of con-
tact with stop-pins 256 and 32, respectively;

35 and said levers, acting through links 27 and
34 and through ears 28, turn sleeve 29 upon
shaft 9 to such a posmon that pin 22 stands
in that end of slot 35 which is farthest from
disk 18. Sleeve 29, accordingly, stands close

40 to disk 18, and collar 38, being pressed later-
ally toward said disk, holds lever 36 in such a
position that brush 40 is in contact with those
copper disks 45 which are remote from mag-
net 1.

45 When the motor is supplied with electrie
current, the latter divides into two parts, one
of which passes from terminal 49 successively
through wire 51, helix 5, wire 53, and helix 4
to.the junction of wires 54 and 55. The other

so part of the supplied current passes from the
terminal 49 suceessively through wire 52, brush
40, rheostat 41, and wire 54 as far assaid june-
tion of wires54and 55. Said parts of the sup-

- plied current there reunite and thence pass
g5 undivided through wire 55, holder 14, brush
12, armature and commutator 8 and 11, brush
13, holder 15, and wire 56 to terminal 50. As
the armature revolves the weighted levers 21
and 30 tend to separate from their respective

60 positions, which are above described, and to
move toward positions of contact with stop-
pins 26 and 33,respectively. As soon as any
such motion oceurs,sleeve 29 is thereby turned

- upon hub 20 in such a manner as to be moved

65 by pin 22 longitudinally upon shaft 9 away

from disk 18, This motion is communicated

through collar 38 and lever 36 to brush 40,
and the latter, moving along the edge of dixks
45, cuts ount resistance in the usual way. In
thls manner any increase in the speed of the
motor above the normal speed for which it is
designed to regulate causes a corresponding
increase of current through the rheostat, and
consequently a corresponding diminution of
carrent through the parallel connection

70

through the field- magnet helices 4 and 5. By

a reverse mode of operation any diminution in
the speed of the motor below the same normal
speed causes a corresponding increase of cur-
reunt through said field-magnet helices.

8o

The maximum resistance which may be

brought into cireuit, as deseribed, is sufficient
to prevent the passage of any apprecmble cur-

rent through the rheostat and toturn praeti-

cally the entire supplied current through the
helices of the field-magnet, so that the motor,
by regulating the intensity of the magnetic
field in which the armature revolves, governs
its own speed automatically within the limits
imposed by the sensitiveness of the regulating
mechanism which has been described. The
position of the governor, rheostat-brush, and
intermediate mechanism, asshowninFig. 1, in-
dicates that the motor, as shown in that figure,

| ig carrying about half its normal load. Inthe

operation of said rheostat, constructed asshown

in Figs. 1 and 4, the uneqnal size of plates 45

and 46 producesa large radiating-surface,and
thereby prevents the rheostat from becoming
dangerounsly hot.

I claim as my invention—

1. A rheostat consisting of anindefinite nam-
ber of annular disks of copper or other highly-
conductive material and an indefinite number
of annular disks of iron or other material of
comparatively low conduectivity, all clamped
together upon an insulated core by uniform
pressure, in combination with an electric mo-
tor whose field-magnet helices are connected
in parallel with said rheostat, a" centrifugal
governor whieh is mounted upon the arma-
ture-shaft of said motor,and asleeveand brush-
carrying lever, whereby said governor may
manipulate said rheostat, substantially as and
for the purpose specified.

2. A rheostat consisting of anumber of per-
forated plates of copper or other highly-con-
ductive material, a number of like smaller
plates of iron or other material of compara-
tively low conductivity, and an insulated core
upon which all said plates are clamped to-
gether, in combination with an electric motor,
an igochronous governor, which is driven by
the armature-shaft of said motor, a slotted
sleeve upon said shaft, and a lever which en-

‘gages said sleeve and is armed with a brush

which is adapted to be moved across the edges
of said first-mentioned plates, substantially as
and for the purpose specified.

3. A rheostat consisting of plates of copper

.orotherhighly-conductive materialand anum-
‘ber of intermediate plates of less highly-con-
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ductive material, all fastened side by side in
electrical contact with each other upon asuit-
able support and insulated therefrom, in com-
bination with an electric motor whose arma-
ture-shaft is provided with a radially-project-
ing pin, a sleeve which surrounds said shaft
and is provided with two stop-collars and with
a spiral slot for the accommodation of said
pin, a lever which carries an electric brush
and is provided with ar eye, and a loose col-
lar which is pivoted in said eye and between
said stop-collars, substantially as and for the
purpose specified.

4. As a rheostaf, an indefinite number of
annular disks of eopper or other highly-con-
ductive material, in combination with an in-
definite number of annnlar disks of iron or
other material of comparatively low conduc-
tivity, all clamped together upon an insulated
core by uniform pressure, substantially as and
for the purpose specified.

5. As a rheostat, a number of perforated
plates of copper or of other highly-conductive
material, a number of like smaller plates of

iron or of other material of comparatively low 25
conductivity,and aninsulated core,upon which
all said plates are clamped together, in com-
bination with a brush which is adapted to be
moved across the edges of said first-mentioned
plates, substantially as and for the purpose
specified.

6. As a rheostat, a number of plates of cop-
per or other highly-conductive material and
a number of smaller intermediate plates of less
highly-conduetive material, all fastened side
by side in electrical contact with each other
upon a suitable support and insulated there-
from, in combination with an electric brush,
and with mechanism which is adapted to move
said brush across the edges of said first-men- 40
tioned plates, substantially as and for the pur-
pose specified.

Intestimony whereof T have hereunto set my
name in the presence of two witnesses.

RICHARD H. MATHER.

3c

35

Witnesses:
'W. M, BYORKMAN,
WILLARD EDDY.




