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UNITED STATES PATENT OFFICE.

JOSEPH RICHARDSON GARNER AND MAX RICHARD HUGO MUELLER, OF ASTON, BIR-
MINGHAM, ENGLAND, ASSIGNORS TO ELECTRIC AND ORDNANCE ACCESSORIES
COMPANY LIMITED, OF ASTON, ENGLAND, A CORPORATION OF GREAT BRITAIN.

CONTROLLER FOR ELECTRIC MOTORS.

1,024,985.

1o all whom it may concern:

Be it known that we, Joseprr Ricmarp-
soN Garxer and Max Ricaarp Hueo MuEL-
LER, subjects of the King of Great Britain
and the German Emperor, respectively, re-
siding at Aston, Birmingham, England,
have invented certain new and useful ITm-
provements in Controllers for Electric Mo-
tors, of which the following is a specifica-
tion.

This invention has reference to control-
lers for use in connection with electro-motors
for driving machinery and other purposes,
and has for its principal object, to provide
a combination apparatus or appliance com-
prising a barrel-type starter and controller
or series regulator (with or without a sep-
arate reversing barrel), a magnetically-op-
erated double-pole switch or circuit-breaker,
and a shunt regulator, all arranged so that
the circuit-breaker can be actuated or con-
trolled, and the main series-controller and
shunt-regulator operated by a single handle,
and the whole mounted or inclosed together
with the motor-armature or series resist-
ances and the shunt resistances, within a
pillar-like casing so as to form a complete
or self-contained controller unit or shell.

The feature above specified is also pres-
ent in the construction shown in our com-
panion application Serial No. 636232, but
1s not made the subject of the claims which
that application contains.

Figure 1 of the accompanying drawings
is a vertical section through the casing of
a combination controller appliance con-
structed and arranged in accordance with
this invention, the internal arrangement be-
ing shown in elevation. Fig. 2 is a trans-
verse horizontal section through the ap-
pliance on line 2 Fig. 1. This view shows
the main switch or circuit breaker in its
“on” position. Fig. 3 is a diagrammatic
view showing the motor and the electric
circuits. '

The pillar-like casing 1 of the controller
appliance is of upright cylindrical shape,
and has its bottom formed as a base or foot
2, while the top is provided with either
o fixed or detachable lid or cover 3 having
a bearing for the upper end of the shaft
4 of the main controller-barrel 5, as well
as a bearing for the shaft 6 of the inde-
pendently operated reversing barrel 7.
The front and back of the pillar have large

Specification of Letters Patent,
Application filed June 30, 1911,

Patented Apr. 30, 1912.
Serial No. 636,233.

openings to permit of access being obtained
to all the internal mechanism, and these
openings are fitted with hinged doors 8, 8,
forming part of the cylinder and provided
with suitable fastenings. The said main
barrel shaft 4 is arranged vertically in the
middle of the pillar casing, but in front of
the vertical center line, and its upper end
extends through its bearing in the top
cover or lid, and is furnished externally
with a handle 9 for rotating the said shaft
and thereby operating the main controller
barrel 5 and the shunt regulating device,
while the lower end of the shaft has its
bearing in a cross-web or diaphragm 10
(Fig. 1) which may be cast solid with the
casing, and separates the hollow base or foot
2 of the said casing from the upper part
thereof. This base 2 constitutes a cham-
ber to-contain the shunt regulator (here-
after described) while the space above the
said web or diaphragm 10 forms another
and larger chamber for containing the cir-
cuit breaker, the main-controller and revers-
ing barrels with their contacts, together
with their various accessory parts, and also
the armature resistance elements.

The circuit-breaker or main switch is ar-
ranged in the upper part of the top com-
partment, immediately below the lid or
cover, and its moving elements are arranged
on one side of the main shaft. This breaker
is of the double-pole type being taken into
and locked in its circuit - closing position
electro-magnetically by a no-volt coil ar-
ranged in a shunt circuit which is closed
by the initial movement of the main con-
troller barrel away from the “ off ” position,
while the circuit-breaking movement is ob-
tained by a spring. It consists of a bell-
crank lever 11 (Fig. 2) keyed to a vertical
rock shaft 12 mounted in bearings carried
by an upright hanger bracket 13 situated in
the center of the casing behind the main
shaft, and the short arm 14 of the said lever
is connected to one end of a pull-off spring
15 whose other end is anchored to an exten-
sion of the bracket 13, while the longer arm
carries a vertical bar 16 upon whose oppo-
site ends are mounted by means of insulated
clips 17, 18, a pair of brushes or contacts 19,
20, which are adapted, by the angular move-
ment of the lever 11, to make contact with
and bridge corresponding pairs of spring
fingers or terminals 21, 21, and 22, 22, ar-

60

65

70

75

80

85

90

95

100

105

—

10



10

o
ot

T
ot

ot
ot

60

=4

ranged respectively in the positive and neg-
ative sides of the main circuit. These fin-
gers are carried upon a vertical finger-bar
23 which is suitably arranged in a plane
parallel with the mainshaft, but upon the
side opposite to the lever 11. The finger-
brackets, which are mounted on but insu-
lated from the said bar, support their re-
spective fingers in front of the main shaft

and in such a position that the brushes 19,

20, can make effective contact therewith
when the said lever is swung forward into
the circuit-closing position.

ing to the various brushes or contacts on
the main controller-barrel 5, and it is de-

tachably mounted within the pillar-casing | o
by providing its opposite extremities with .

eves 25, 26, adapted fo be secured by bolts
to lugs 27, 28 carried respectively by the
cross web 10 in the lower part of the said
casing, and by a sveb or bar 29 arranged
acress the top of the structure, immediately
below the cap or cover 3

To clectro - magnetically operate the cir-
cuit-breaker by swinging over the lever 11
to take the contact or brushes. 19, 20, into
contact with the fingers 21, 22, a no-volt
coil 30, connected up in a shunt circuit is
mounted outside the said lever and its core
or plunger
the short arm 14 in such a way that on the

said coil belng energized (swhich is effected”
fe bl

by avranging for the first motion of the con-

troller-barrel to closge the said shunt circuit) -

the plunger is drawn in and rocks the lever
11 into its main-circuit closing position (as
in Fig. 2) in opposition to the pull-off

spring 15, while after the said main-circuit.
has been so closed, the shunt-coil 80 mag--

netically locks the said lever in its on posi-
tion until the shunt cirenit is again broken
or interrupted, whereupon the said spring
acts to swing back the lever and so break
the main circuit automatically. The no-
volt coil is mounted in a frame 32 carried
by hangers 33 from the transverse
bar 29 in the top of the structure.

In conjunction with the no-volt coil, there:
is arranged a reducing resistance 34, (Fig.:

N

the latter, (at starting), is moved into its
preliminary position for first closing the

said shunt circuit and energizing the no--
Thus, when.the barrel is in thlSj

volt coil.
particular 1\051t1011, the shunt voltage in

said coil is at its maximum value, w hich is
sufficient to draw in the plunger 31 and puil
over the switch lever 11 for closing the main
civcuit. Immediately the barrel moves past
the aforesaid preliminary position, however,
and commences to cut out the armature re-
sistance 45, the reducing resistance 84 is
placed in series with the no-volt coil and re-

The bar 23 is
used to also carry the fingers 24 correspond-

31 1s suitably .connected with.

web or!

3), which is cut out of the shunt circuit bx’
a contact 35 on the controller barrel, w Ten .

1,024,985

mains in so long as the shunt and main cir-
cuits are closed, and it has the effect of cut-
ting down the voltage on the no-volt coil 3

The main controller-barrel 5 is mounted
upon_the operating shaft 4, below the main
cireuit-breaker, and it is furnished with any
suitable arrangement of brushes 36 which,
by the 1ot‘1t10n of the said barrel away from
its off position, are carried successively into
contact with the corresponding fingers 24
on the finger-bar 23, and thereby progres-
sively cut out the armature resistance 435
from the armature circuit, while after the
armature resistance has been entirely cut
cut, the further movement of the shaft with
the main barrel is utilized for controlling

> altering the resistance in the shunt cir-
cuit and ther eby increasing or decreasing the
speed of the motor. Toprovide for thisregu-
lation, the main shaft is extended through its
bearing in the lower cross web 10 of the casing
and ig there furnished with an arm 37 hav-
ing a forked or slotted extremity adapted
to engage with a stud or projection 38 upon
the operating lever 39 of a shunt regulator
device 40 which may be of any suitable type
or construction that can be bolted or other-
wise fixed onto the floor or bottom of the
hollow base 2 of the pillar-casing. The said
shunt-resistance lever is so arranged with
respect to the controller barrel that it will
move idly, without inserting any resistance,
during the first part of the motion of the
said main barrel when the starting resist-
ances are being cut out, and will then com-
mence to insert the additional speed-regu-
lating resistances into the shunt circuit of
the motor. The opposite sides of the shunt-
regulator casing may as shown be furnished
with external br ackets 41 to carry the main
or series circuit fuses. The elements com-
prising the armature resistance 45 are pref-
erably contained within the pillar casing.

47 is a blow-out coil for preventing %pallv
ing at the contact fingers of both the con-
troller barrel and the cireuit breaker, same
being carried upon a pivotally—mounted
bar 48.

56 are the usual brushes or contacts pro-
vided upon the reversing barrel 7 to codp-
erate with the fingers 57 on the bar 83 for
reversing the direction of flow of the main
current through the motor armature.

69 is the push-button of a starting switch
mounted upen the top of the pillar-casing
and which must be held closed by hand dur
ing the operation of the main barrel until
the “full-on” position is reached. The
spring fingers of this button are adapted,
when said button is depressed, to engage a
pair of terminals 75 and 76 mounted within
the casing and connected up in the shunt
circuit, as shown in Fig. 3. This switch
is fxchpted to close and break the shunt cir-
cuit in which the no-volt coil is situated and
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it has to be closed by the operator depress-
ing the button with one hand before the first
m ohon is given to the starting handle; othex-
wise, the shunt circuit belnv open, fhe mo-
volt coil cannot be energlzed for putting
en the main cireuit closer, and should the
operator’s hand be removed at any time
when the barrel is on any resistance step or
before the armature current is full on, the
shunt is automatically broken and the motor
consequently stopped.

In connection with the main circuit-
breaker, is a spring-controlled emergency
switch 77 which can be used both to break
the mtulochmo circuit and mechanically
push off the cir cuit-breaker lever 11. When
pressed inward the shunt circuit is broken

/~r—

at 80, 81, so as to reénergize the no-volt
coill and at the same time the circuit-

breaker lever 11 is positively forced to the
off position. An electrical interlock for the
deors of the casing is also obtained by the
aid of the emergency switch 77, for which
purpose the sliding stem 78 of said switch
1s furnished with an additional collar 82,
while the hinge sides of the two doors 8, 8,
are both furnished with levering extensions
83, 84, provided with catch pieces 85, 86,
which engage with the said slide collar 89
so that when ecither of the doors is subse-
quently opened, its lever extension will act,
through the catch-piece, upon the collar and
s0 give an inward movement to the slide,
and thereby separate the contacts 80, 81, of

5 the emergency switch.

87 is an ov erload release device acting to
break the shunt circuit and remove the mag-
netic lock on the main switch 11. The wind-
ing of this is in series with the mains, and
the contact piece on the end of its plunger
19 normally engaged with contact terminals
92, 93, situated in the no-volt shunt circuit,
as shown diagrammatically in Iig. 3. Re-
ferring to the diagram in Fig. 38, “when the
main switch is closed the contacts 19, 20,
bridge the pairs of fingers 21 and 22 and the
carrent flows from the positive terminal
through contact 19, overload coil 87, and
the top pair of the 110ht hand contacts 56 on
the reversing barrel 7 to the motor, thence
to the bottom pair of contacts 56 on said
barrel, and through blow-out coil 47. From
there the current flows through the arma-
ture resistance 45, and tthHO'h contact 20 to
the negative terminal. When the controller
barrel 1s rotated, the armature resistance 45
is cut in or out as required by the lower
contacts 36 on the barrel, in the known man-
ner. On an overload occurring, the coil 87

raises its plunoer, which carries a contact
piece at its outer end, so as to break contact
between the terminals 92, 93, in the shunt
cireuit in which the no-volt coil 30 is situ-

8

ated. When this happens, the main switch
is released, as previously described. In the
preliminary position of the barrel this shunt
current passes from the coil 80 through
contact 35 to top finger 22, and thus to the
negative terminal, the shunt voltage being
at its maximum V’llue, which is sufficient to
close the main switch, but' when the barrel
1s moved past this prehmmny position the
reducing resistance 34 is put 1n cireuit, the
current passing thence through terminal 7 76,
press-button 69, terminal t5 through the
barrel contacts 36 to fingers 94, The motor
field shunt cireuit is from the top finger 56
of the reversing barrel 7, through the field
winding to the shunt 1e0uhtor 40 leaving
by the arm 39, and thence joining the main
circuit. As previously described, during
the movement of the barrel the arm 39 docs
not put any resistance into the shunt circuit
until all the armature resistance 45 is cut
out, but then gradually introduces resist-
ance to vary the speed of the motor. Also,
after the armature resistance has been cut
out the push-button 69 is shert-circuited by
a contact on the barrel. When the reversing
barrel is rotated the left-hand set of con-
tacts engage with the fingers 57 and cause
the current to pass through the motor in the
opposite direction.

Having fully described our invention,
what we desire to claim and secure by Let-
ters Patent is:—

A combination appliance for controﬂmo
and regulating electric motors comprising
casing, a horizontal partition disposed wn:h—
in the lower portion of said casing for di-
viding the interior thereof into sepfu'ate
main “and base chambers, said partition be-
ing provided with a bearing, a member dis-
posed in the upper portlon of the main
chamber and provided with a bearing in line
with the first-named bearing, a barrel type
controller and a main electro-magnetic
switch disposed within said main ch‘unber,
said controller including a vertical shaft
which is journaled at its opposite ends in
said bearings and projects at its lower end
into said base chamber, a handle for rotat-
ing said shaft, a shunt regulator disposed
within said base chamber and including an
operating lever, and an arm connectmo the
pl’O]eCtan end of said shaft with said 1ever,
whereby said shunt regulator will be oper-
ated during the rotation of said shaft.

In teqmmony whereof we have hereunto
set our hands in presence of two subscribing
witnesses.

JOSEPH RICHARDSON GARNER.
MAX RICHARD HUGO MUELLER.

Witnesses:

Hexry Norron SKERRETT,
WinriaM STATTES SKERRETT.

Copies of this patent may be obtained for five cents each, by addressing the ¢ Commlssmner of Patents,
Washington, D. C.”
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