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To all whom & may concerr:

Be it known that I, Davip Larson, a sub-
ject of the King of Sweden, and a resident of
the city of Yonkers, in the county of West-

- chester and State of New York, have invent-
ed certain new and useful Improvements in | t

llectrical Controllers, of which the following

1 a specification.

My mvention relates to electrical control-
lers for use with either direct or alternating
currents; and 1t consists 1n the construotiml

and arr angement of parts herein shown and
described and the novel features whereot are
set forth in claims.

Referring to the drawings, Iigure 1 1s a
diagrammatic 1epreseﬂt&t10n of an electric
motor, an electrical controller, and certain
electrical connections which are used in carr V-
ing out my invention. HKig. 2 1s a modilica-
tion showing the invention applied to an al-
ternating-current motor. Fies. 3 and 4 illus-
trate modifications of certain details.

Like characters of reference designate cor-
responding parts in all of the figures.

10 designates an electric motor,

20 and 21-designate mains from a suitable
source of electrical supply of practically con-
stant pressure or voltage. These may pass
through fuses 22 and a manually-operated
main-line switch 23 and then by conductors
24 and 25 to other apparatus, which will be
pointed out later.

30 designates a base, of slate or other suit-
able material, upon w hich the various parts
- of the controller may be mounted.

31 designates a reversing-switch. It com-
Prises two magnets 40 and 50. These two

magnets are Sllet&I’ltl&]lV alike 1 construc- |

tion, so that I will describe but one of them
speclﬁca,lly

41 designates a magnet- frs ame, preferably
constructed of laminated maﬁnetm material.

42 1s a coil or winding arranged to energize
the magnet, and 43 1s the core or armature of
- the mcwnet

Four insulated movable contacts 44, 45,
46, and 47 are connected by a rod 43* and
cross-arms 43" and 43° to move with core 43
until they come into contact with corre-
spondmg stationary contacts 44", 454, 46
and 47*. Magnet 50 comprises similar parts

Above magnets 40 and 50 a horizontal arm
32 may be placed, pivoted at 33 and pro-
vided with an operating-handle 34. A rod
. 35, attached to core 43, extends upward and

e ey

!

36 in arm 33. A similar rod 37 is attached
to core 52, and this terminates 1 a projec-
tion 37* within slot 38 in the other end of the
arm 32. Springs 39 39* may be provided to
keep the arm 32 and its connected parts in
bheir central or off position.

60 designates a manually-operated control-
switech or master-switch. 1t comprises an
arm 61, pivoted at 62, which has carried upon

but insulated from it two contact-plates 63
and 64. Contact-plate 63 bears upon sta-

tionary segmental contact 65 and is arranged
to be moved to the left or right to connect,
the latter either to stationary contact 66 or
stationary contact 67. Contact-plate 64
bears upon stationary segmental contact 68
and is arranged to be moved to the left or
rieht to connect the latter with one or an-
other of a series of stationary contacts 69,
which are connected together through a re-

sistance 694,

Before pr oeeedmﬂ tarther with the descrip-
tion of the appar atus I will trace out some of
the electrical circuits and describe the opera-
tion of the parts already described.

[t may be seen that the minus main 21 is
connected by conductors 24 and 24" to sta-
tionary segmental contact 63 on switch 60.
If 'an operator moves arm 61 to the left,
contact-plate 63 will connect stationary con-
tacts 65 and 66, and a circuit will be closed
thereby through conductor 24®, magnet-
winding 42, conductors 25* and 25 to the
posﬁwe main line 20. Magnet 40 will thus
be energized and will raise its core 43 and its
connected parts, and contacts 44, 45, 46, and
47 will be moved up against contacts 447,
454, 46*, and 47+ and will close certain cir-
cmts which will now be traced. DBeginning
at main-line conductor 25, a current will flow
through contacts 47 474 and conductor 25°
t0 brush 11 of motor 10, thence through mo-
tor-armature 14 and out at brash 12 and by

conductor 12* to one side of a starting resist-
ance 70, through this resistance and by con-
ductor 12* thr ouoh the series winding 82 of
a8 contr olhne—motor 80, which will be de-
seribed -."L'LGI‘ thence by two paths (conduec-
tor 834, brale-coil 83, and conductor 83* and
conductor 914, switch 90, and conductor 924)
to contact 46+, which 1s now closed with
contact 46, to which main-line conductor 24
is connected. Another circuit is at the same
time completed from main-line conductor 25
through contacts 45 45*, conductors 45* and

" berminates in a pr o]eouon 354 within a slot | 15 to The shunt-field 13 of motor 10, through
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the field and by conductor 16, contacts 44*
and 44 to main-line conductor 24. Thus the
motor-armature and field will receive cur-
rent from the main line, and the armature
will begin to rotate in one direction. The
motor may be stopped by bringing
switch-arm 61 back to its central posfuon
If the operator had moved arm 61 of switch
60 to the right, the result would have been
similar; but in this case magnet 50 would
have been energized and the contacts below
it would have been closed. This would have
supplied the shunt-field of motor 10 with cur-
rent from the line in the same direction, but
the armature with current in the opposite
direction, and the motor would have begun
to rotate 1n the opposite direction.

1t 1s evident that the reversing-switch con-
tacts may be operated by hand tor if the
handle 34 1s moved to the right the contacts
under magnet 40 will be closed ther eby, or 1if
it is moved to the left the contacts under
magnet 50 will be closed.

It is desirable in starting an electric motor
to have 1ts acceleration D‘r‘ldual and propor-
tional to the load 1t 1s drwmﬂ L will now
describe the apparatus I have invented for
automatically accomplishing this result.

An opposition element in the form of a
starting resistance 70 may be placed in the
motor-circult to hmit the amount of current
which can pass through the motor. A me-
chanical device 90 1s shown the purpose of
which is to short-circuit this resistance in a
This device comprises a
plurality of stationary contacts 91 91, which
are connected together and to the lower end
of resistance 70 b 7 a conductor 71 of low
resistance. A plumlitv of movable contacts
92 93 94 95 96 are mounted upon pivoted
arms, which will be described presently, and
are wnnected to various points on resistance
70 by conductors 72, 73, 74, 75, and 76.

73,
Movable contact 92 is insulated from but
mounted upon one end of a pivoted arm 97,
which 1s pivoted at 97+ and the other end of
which may be provided with an antifriction-
roller 98. A shiding cam 100 bears upon this
roller 98 and keeps the arm 97 in the position

shown 1n the drawings when the apparatusis |

at rest. The cam 100 may, however, be
raised out of contact with roller 98, in w hich
case the arm 97 will move until its contact 92
rests upon stationary contact 91, and thereby
short-circuits that portion of resistance 70
which 1s between conductors 71 and 72. A
spring 99 1s sometimes provided to assist this
operation. The other movable contacts are
mounted upon similar pivoted arms, and as
cam 100 1s moved up 1t moves out of contact
with other rollers and allows the other mov-
able contacts to be closed against their cor-
responding stationary contacts and short-

circulits the rest of resistance 70 1in.- a2 number
)8,
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A rod 101 extends upward from cam 100
and terminates in a rack 102. This rod 1s
guided by a stationary bracket 103. A
spring 104 bears upon this bracket and upon.

cam 100, which may be made hollow, as
shown, e ta e this spring and tends to Leep

the cam 1n 1ts lower position against a stop-

plece 105.

80 designates a secondary or controlling
motor of novel construction or arr anﬂunent
by means of which mechanical motion is ob-
tained automatically I proportion to the
voltage and current in an electrical circuit.
1t may be an electric motor of ordinary con-
struction; but I prefer to have its magnetic
field 84 of laminated magnetic 111{1telml SO
that 1t may be used as well with altematmﬂ'
as with direct currents. It i1s prov tded w ith
two field-windings, one of which, 81, is con-
nected m shunt with the mains or with the
circutt to be controlled, which 1n this case is
motor 10, and the other of which 1, 82,18 1n
serles with the same circuit. These coils are
arranged to oppose each other. The motor

has a revoluble armature S5, the coils 86 of

which are connected 1n series with shunt
T'o one end of the arma-
ture-shaft 1s attached a brake-pulley 87, and
to the other end 1s attached a pinion 88.
brake-shoe 87+ 1s arranged to coact with
brake-pulley 87. It i1s normally held off from
pulley 87 by a spring 87%, but may be brought
Into engagement with the pulley by a br alce-
solenoid 831 acting upon its core S3°.

110 designates an electromagnetic cluteh.
It comprises a main portion 1]1 which 1s
provided with gear-teeth into which pinion
8S meshes, and 2 secondar v portion 112, the
whole mounted upon a shaft 113 and %Up—
ported by stationary brackets 115.  Between
the parts 111 and 112 is an exciting-cotl 116,
which may be, as shown, in series with the
shunt field-winding and the armature. A
pmion 114 1s mounted upon the clutch-shaft
113 and meshes with rack 102.

The switch 60 may be used onlv for the
purpose of starting and stopping the motor
10. If, however, “the operator moves the
pwoted arm 61 to its extreme left or richt
position, he thereby conmnects stationary seg-
mental contact 68 with one of the outer ones
of stationary contacts 69, which when either
side of the rever snw—smtch 31 1s closed con-
nects shunt field- nndmﬂ S1, armature 85,
and clutch-winding 116 across the line. I
will suppose the prlﬂtOI‘ has moved the
switch-arm 61 to the left and will trace these
circutts.  Begimning at main-line conductor
95 a current will fow through contacts 47

47+, conductors 25% 25° 0011Jﬂct—platb 64,
SL‘ILIOH&IX contact 69, conductor 69" "nou{rh
clutch-winding 116, shunt ﬁeld—wnld']jfr {1,

conductor 8 brake-coil 3‘3
uctm S35 to fmd throurrh contacts
to main -lne conductor 24. The

armature 395,
and cond
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shunt field-winding and the armature of mo-
tor 80 will thus be enewlzed 1N proportion to
the voltage between the mains 20 21. It
has alr ead}r been shown that the current
passimg through armature 14 of motor 10
also passes through series field-winding 82.
The two opposing " field- -windings are so pro-
portioned that when the current passing
through motor 10 1s 1ts normal starting-cur-
rent the two opposing field- Wmdmgs will

neutralize each oth 1e7, and the armature 85 of
motor 80 will remain at rest. As the arma-

ture 14 beginsto rotate and to thereby reduce

the amount of current passing through it the

effect of series field-winding 82 will be re-
(11,1(,3(1 and the shunt ﬁeld—wmdmo will ener-
o176 the helds of motor 80 a suﬂiclent amount
to cause armature 85 to rotate 1 a direc-
tion to raise cam 100. This 1t will do
through the mechanism already described

and the electromagnetic clutch 110, which 1s

now energized. The movement of cam 100
causes some of resistance 70 to be short-cir-
cutted, which allows more current to pass
thr oue*h series winding 82 and motor 10.
The efect of series Wmdmg 82 will then be
to counteract the eflect of shunt field-wind-
ing 81 to retard or stop the rotation of arma-
ture 85 or to cause 1t to rotate in the oppo-
site direction 1f the current in series Eeld—
winding 82 is sufficiently strong. This of
course will check the upward movement of
cam 100 or may even cause 1t to be driven
down agaim. As the motor accelerates this
o:pemtmn will be repeated until all of resist-
ance 70 has been cut out. The acceleration
of motor 10 will be proportional to the load
1t 15 driving, which in the drawings is repre-
sented by 3 shafting 17, connected to the
motor by a belt 18. It is evident that this
arrangement will automatically control the

supply-ulrrent to the motor m proportion to

1ts acceleration and that this automatic con-
trol depends for 1ts action upon the voltage
supphied to the motor and upon the current
consumption of the motor and that it does
not act upon or materially affect the voltage

from the source of supply.
Electric motors such as are used on rail-

way-cars, elevators, and in similar service
are usually capable of standing an overload.
In such casesit is not desirable to have an ex-

cessive current in series field-winding 82

drive armature 85 backward and cause it to
imsert more of resistance 70 1n the main
motor ~circuit.  To prevent this, a brake-
solenoid 83 may be provided in the main
motor-circuit, which will pull down upon its
core 83° and appl}r brake-shoe 87* to pulley

87 when 1ts current reaches an amount

oreater than that necessary to neutralize the
effect of shunt field-winding 81. This will

prevent the armature 85 bemg driven back-
ward unless motor 10 is'getting an excessive
overload of current, in which case the brake |

874 87 will slip. A switch 90, arranged to
connect contacts 91 and 92, which are con-
nected to either side of brake-coil 83 by con-
ductors 91* and 92*, may be prowded to
short-circuit coil 83 and render the b1 ake 1n-
operative when desired.

Fig. 3 is a modification of a detail of con-
struction. In this case the rod 101, which is

- actuated by pinion 114 in one direction and
by spring 104 in the other direction, is con-

nected by a link 105 to a pivoted arm 106,
which slides over stationary contacts 91/, 60

which resistance 70’ 1s connected, and there—
by controls the current to armatme 14/,

It is evident that an operator may insert
more or less of resistance 69 in circuit with
shunt field-winding 81 at will. Thus while
he cannot increase the action of motor 80 he

may control its action, retard it any desired

amount, or entirely prevent itsaction. When
plate 64 is moved off from contacts 69, the
clutch 110 becomes deénergized, as well as
the shunt field-winding and armature of
motor 80, and spring 104 will act to imme-
diately return cam 100 to its original posi-
tion and to insert all of resistance 70 in the
motor-circult again.

Iig. 4 illustrates another method Whel eby
the motion obtained by pinion 114 and
spring 104 may be utilized to control an elec-
tric motor. 1ln this case rod 101 is mechan-
ically connected to shift the brushes 11” and
12" of a motor. -

The controlling system herein shown and
described 1s applicable to alternating-current
as well as to direct-current systems This
may be seen by an examination of Fig. 2, in
which 10" designates an &ltematmmcurrent
motor and the circuits are somewhat modi-
fied to be applied to the, control of such a
motor, but which is Slmllar to Fig. 1 'in
nearly every other respect. =

This invention is applicable to many otlier
uses than those herein shown and described.
I have shown it applied to a motor-starting
system, as this is one of 1ts advantaﬂ'eous
uses. -

The controlled motor may be connected to
run elevators, cranes, mill-tables, or railroad-
cars or to any sitnilsr use where it 8 desir-
able to have a gradually-increasing current

automatically applied to the motor and a

current the amount of which may be con-

trolled by an operator, but which cannot be

increased beyond a safe amount by-his care-
lessness. 1t may of course also be used in
many other connections where it is desired
to automatically or seml-—&utomat]cally con-
trol the flow of an electric current. =

[t sometimes happens that in starting elec-
tric motors the fluctuations of current, due to
cutting out of starting resistance, becomes
considerable. A sudden inrush of current
might cause motor 80 to drive back cam 100
and insert the part of resistance 70 which it
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had a moment before short-circuited, and
thus cause sparking at the contacts. Anim-
portant function of brake 87 and 87* 1s to

overcome this difficulty, as the effective pres-

sure of the brake is strongest at just such |

moments.

What I claim 1s—

1. A source of electrical supply having a
voltage practically constant in value, a cir-
cuit connected therewith, a motor arranire(_
to control the current in said circuit, Salc
motor having an armature, & winding fcl said
armature, and two opposing held- WlI’ldIDG‘S
one of which 1s in shunt with said circuit end
the other of which i1s 1n series with said cir-
cuilt.

2. A source of electrical supply havang a
voltage practically constant i value, a cir-
cult connected therew1th 9 motor arrenﬂ*ec
to control the current in said circuit, said
motor having two opposing field- Wlndlnfrs
one of Vhl(}h 1s energized by the voltage ci

“said source of supply and the other of which

25

30

35

40

45

50

60

is energized by the current in said circuat and
3) rctatable armature for the motor.

3. A source of electrical supply having a
voltage practically constant in value, a cir-
cuit ccnnected therewith, means for varying
the current 1n said cn'cult, a motor arranged
to actuate the current-varying means, said
motor having an armature-winding, fwo op-
POSINg ﬁeld—xmndmﬂ's one of which field-
windings 1s 1n shunt Wwith said circuit and the
other of which is in series with said eircuit.

4. A source of electrical supply having a
voltage practically constant in value, a cir-
cuit connected therewith, means for varying
the current in said cn'cmt, a motor arranged
to actuate the current-varying means, said
motor having two opposing field- W1ndlncrs
one of which is in shunt with said circuit and
the other of which 1s in series with said cir-
cuit, and a rotatable armature connected to
said current-varying means.

5. A source of electrical supply having a
voltage practically constant in value, a cir-
cult connected therewith, means for varying
the current in said cn:'cnlt, a motor arranged
to actuate the current-varying means, said
motor having two opposing field-windings,
one of which 1s in shunt with said circwit and
the other of which 1s in series with said eir-
cuit, and a rotatable armature connected to
said current-varying means and controlled
by the current in said field-windings.

6. A source of electrical supply having a
voltage practically constant in value, a CIT-
cuit connected therewith, means for Varylnfr
the current in said 01rcu1t a motor arranged
to actuate the current—varymﬂ" means, said
motor having two opposing held-—wmdlnﬂ'e

. one of w hlch 1S 1N Shunt Wlth sald circult end

the other of which is in series with said cir-
cuit, and & rotatable armature having coils,

said coils arranged to be supplied by current |

e

834,010

proportional in amount to the voltage of said
scurce of supply.

. A source of electrical supply, a circuit
connected therewith, means for varying the
current in said circuilt, a motor arranged to
actuate the current-varying means, said mo-
tor having two opposing held-wmf;hncrs one
of which 1s in shunt with said circuit end the
other of which 1s in series with said circuit;
and a rotatable armature having coils, said
coils arranged 1n series with said shunt-con-
nected field- winding.

8. A source of electncfd supply hnwno* a
voltage practically constant m wvalue, a cir-

cuit ccnnected therewwh means for varying

the current i said cir cmt -motor arr nnfrcd
to actuate the current-—vel} Ing means, said
motor having an armature and two feld-
windings, one of which windings 1s 1n shunt
with the circuit and has a tendency when en-
ergized to cause the motor to rotate m one
direction, the other of which windings 1s 1n
series with the circuit and has a tendency
when energized to cause the motor-armature
to rotate in the opposite direction.

9. A source of electrical supply, a circuit
connected therewith, means for varying the
current 1n said circuit, a motor arranged to
actuate the current-varying means, said mo-
tor having an armature and two field-wind-
mgs, one of which windings i1s in shunt with
the circuit and has a tendency when ener-
o1zed to cause the motor-armature to rotate
In one direction, the other of which windings
is in series with the circuit and has a tendency
when energized to cause the motor-armature
to rotate in the opvosite direction, and a
brake in series with said series field-winding
arranged to prevent the rotation ol the ar-
mature under the influence of sald series
field-winding.

10. A source of electrical supply, a circuit
connected therewith, means for varying the
current in said cn*cmt, a motor arr .:Lnged to
actuate the current-varying means, said
motor having an armature and two field-
windings, one of which windings 1s 1n shunt
with the circuit and has a tcndency when
energized to cause the motor-armature to ro-
tate In one cnectlon the other of which
windings 18 1n series. w ith the circuit and has
3] tendency when energized to cause the
motor-armature to 1*ctate in the opposite
direction, a brake in series with said series
field-windi ing arranged to prevent the rota-
tion of the armature under the influence of
sald series field-winaing, and means arranged
to render said brake inoperative.

11. A source of electrical supply, a circuit
connected therewith, means for varying the
current 1n said GlIGUIt a motor axmnmd to
actuate the cur rent—vervlnn' means, said
motor having an armature and two field-
windings, one of which windings 1s in shunt
with the circuit and has a tcndency when
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energized to cause the motor-armature to ro-

tate in one direction, the other of which
WINAINGS 1S 1N Series with the circuit and has

tendenoy when energized to check the ro-
mtlon of the motor-armature under the in-
fluence of the shunt field-winding.

12. A source of electrical supply having a
voltage practically constant i value, a cir-
cuit connected therewith, means for varying
the current in said c,lrcult a motor arranged
to actuate the cmreﬂt—vmy]_ﬂg nmeans, said
motor having a rotatable armature of Tami-
nated magnetic material, a field of laminated

magnetic “material and two opposing field-
windings, one of which 1s in shuﬂt W ith sam

circuit and the other of which is 111 Series
with said circuit. _

13. A source of electrical supply, a circuit
connected therewith, means for Va,ryinﬂ the
current In said clrcult a motor having two
opposing fiela-winaings, one of which is in
shunt with the circuit and the other of which
is in series with the circuit, and a rotatable
armature; and a magnetic cluteh arranged
to connect said armature to said current-
varyig means.

14. A source of electrical Supphﬁ a circult
connected therewith, means for varying the
current 1n sald circuit, a motor having two
OpposIng ﬁela—wmﬂmﬂs one of which is in
shunt with the circuit and the other of which
is in series with the circuit, and a rotatable
armature having coils; and a magnetic
clutch having an exuum—ooﬂ said cluteh ar-
ranged to connect saic armature to said cur-
rent—valymﬂ* means; sald shunt feld-wina-
ing, armature-coils and clute 1-exciting coil
being in series with each other.

15. A source of electrical supply, a circuit
connected therewith, a motor arr ano*ea to
control the current in said circuit, said l"ﬂ()tOI
having an armature-winding £¥W0 OpposIng
ﬁeld—wmmnﬂs one of which field-winci INES 18
in shunt with said circult, the other of which
1s 1n series with said Gll*cult, and manually-
actuated means for controlling saixd motor.

16. A source of electrical supply, a circuit
connected therewith, means for varying the
current 1n said 011()111‘5,, o motor arranged to
automatically actuate the current-v 11*'?’111&

‘means 1n proportion to the current 1n said

circuit and the voltage of said source of sup-
ply, said motor h:zwmo two opposing fiel:-
windings, one of which is in series with saic
circuit, “the other of which is in shunt with

sald Lll‘blllt a rotatable armature and a
nmnually—o])e ated switch arranged to con-
trol the action of said motor.

17. A source of electrical supply having a
voltage practically constant in value, an elec-
tric circuit, an opposition element therein,
and an electric motor arr anged to automatio-
al
circuit,

saild motor having two opposing

ﬁeld—wmdmﬂ's one ot Whl(,h 18 in shunt with

ly remove the opposition element from the

O

| said circuit, the other of which 1s in series

with the circuit, and a rotatable armature.

18. A source of electrical supply having a
voltage practically constant in value, an elec-
tric circuit, an opposition element ‘ther ein,
mechanical means for controlling the oppo-
sition element, a motor having a revoluble
armature connected to said mechanical con-
trolling means, said motor having two op-
posing ﬁelu-wmumﬂs one of which 1s in
Shunt with said circuit and the other of which
is 11 series with said circuit.

19. An electric circuit, an opposition eie-
ment therem, mechanical means for control-
ling the opposition element, an electric motor
having a revoluble armature, and an electro-
magnetic clutch arranged to connect and dis-
connect said armature to and from said me-
chanical controliing means, said motor hav-
Ing two opposing ﬁeld-—wmdmm s, one of which
1s 1 shunt ‘With said circuit and the other of
which 1s in series with said circuit.

20. A source of electrical supply having a
voltage practically constant in value, a mo-
tor, means for automatically oontrolhng the
acceleration of the motor, said means com-
prising a secondary motor ha,vmcr two oppos-
Ing ﬁeld—wmdmﬂs one of which is in shunt
with sald first motor and the other of which
18 1n series with said hrst motor, and a rota-
table armature. -

21. A source of electrical supply having a
voltage practically constant i value, a mo-
tor, a starting-switch therefor, means for au-
‘Lomaucally controlli ing the acceleration of
the motor, said means comprising a second-
ary motor having a rotatable armature and
two opposing ﬁeld—wmdmns one of which 1s
in shunt with said first motor and the other
of which 1s in series with said first motor.

22. A motor, a reversing-switch therefor,
means for automatmally‘ 0011131‘0111110* the ac-
celeration of the motor, sald means compris-
Ing a secondary motor hawno‘ two opposing
field- windings, one of which 1s in shunt with
sald first motor and the other of which i 18 1
series with said first motor.

23. A motor, an ele@tzlcally—acmated re-
versing-switch therefor, means for automat-
1Pally controlli ing the acceleration of the mo-
tor, sald means comprising a secondary mo-
bor having two opposing field-windings, one
of which 1s in shunt with said first motor and
the other of which 1s 1n series with said first
motor, and a manually-operated switech ar-

range d to control the reversing-switch.

24. A motor, an electmcall}r—-aemated re-
versing-switch therelor means for automat-
1cally f‘*ontmlhno the accelm ation of the mo-
tor, sald means comprising a Seconcary mo-
tor having two opposing field-windings, one
of which 1s in shunt with said first motor and
the other of which is in series with said first
motor.

25. A motor, an OppOSlthll element in the
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motor-circuit, means for gradually cutting
sald opp031t1011 element out of the motor-cir-
cuit in proportion to the acceleration of the
motor, said means comprising a secondary
motor having two opposmg field-windings,
one of which 1s in shunt with said first motor
and the other of which is in series with said
first motor.

26. A motor, an electrically-actuated re-
versing-switch therefor, an opposition ele-
ment 1n the motor- (311‘01111; means for gradu-
ally cutting said 01)1)051t10n element out of
the motor-circuit in proportion to the qcceler—-
ation of the motor, said means comprising a
secondary motor lmvlllﬂ two cpposing {ield-

windings, one of which is in shunt with said
first motor and the other of which 1s1n series
with said first motor, and a manually-oper-
ated switch arranged to control the reversing-
switch.

27. A motor, an electrically-actuated re-
versig-switch therefm an opposition ele-
ment 1n the motor-cir cult means ror gradu-
ally cutting said 0pp081t1011 element out of
the motor-circuit in proportion to the acceler-
ation of the motor, said means comprising a
secondary motor 11:1V1110“ two opposing field-
windings, one of which is in shunt with said
first motm,, and the other of which 1s in series
with said first motor, and a manually- -Oper-
ated switch arranged to control the reversine-
switch and to retard the action of the second-
ary motor at will.

28. A motor, a resistance in the motor-cir-
cult ‘mechanical means arranged to short-
circuit the resistance in a number of steps, a
secondary motor having a revoluble arma-
ture connected to said mechanical neans,
sald secondary motor having two opposing
field-windings, one of which is in shunt with
sald first 111(:)1;01J the other of which 1s in series
with said first motor.

29. A motor, a resistance in the motor-cir-
cutt, mechanical means arranged to short-
Cllcmt the resistance in a numbel of steps, a
secondary motor having a revoluble arma-
ture, an electlonmmmtm cluteh arranged to
connect said armature to said mechanical

- means, sald secondary motor having two op-

55
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posing ﬁeld-—wmdmﬂs one of which isinshunt
with said first 1110‘[01, the other of which 1s 1n
series with said first motor.

30. A motor, a resistance 1n the motor-cir-
cuit, mechanical means arranged to short-
cireuit said resistance in a number of steps, a
secondary motor arranged to actuate said
mechanical means in one direction, an elec-
tromagnetic cluteh for connecting or discon-
nectmﬂ the secondary motor to or from said
mechanical means, and a spring for actuating
the mechanical means in the opposite direc-
tion, said secondary motor having two op-
posing field-windings, one of w Rich is in
shunt with said first motor and the other of
which 1s 1n series with said first motor.

_—

834,010

31. A motor, an electucallv—actu‘lted re-
velsmo-w*ltch theleim a resistance in the
motor G]I cuit, Illechanleal means arr a,no*ed Lo
short-circuit S‘LId resistance in a numhel of
steps, a secondary motor arranged to actuate
said mechanical means in one dire ection, an
electromagnetic clutch for connecting or dis-
Lonnectmﬂ the secondary motor to or from

said mechanical means, a spring for actuat-
ing the mechanical means in the opposite di-
1eet1011 said secondary motor having two
opposing field-windings, one of w hich is in
shunt Wlﬂl sald first 1110101 and the other of
which 1s 1n series with said first motor, and 2
manually-operated switch arranged to con-
trol the reversing-switelh, the e electr omagnetic
cluteh and the actlon of the secondary motor.

32. A motor, a 181*0151110'—31?115011 theleim
electromagnets h AvIng laminated Irames, 101
the rever 51110—sw1tch a resistance 1 the mo-
tor-circuit, mechamcal means arranged to
short-circuit the resistance in a 11111’111)@ of
steps, a secondary motor having a revoluble
armature connected to said mechanical
means, sald secondary motor having two op-
posing field-windings, one of which is in
shunt W 1th smd ﬂlSt motor, the other of
which is in series with said first motor.

33. A motor, a reversing-switch therefor,
electromaﬂnets having laminated Irames, 101
the reversing-switch, a resistance in the mo-
tor-circuit, mechamcal means arranged to
shor t-—mrcult the resistance in a 1111111])(31 of
steps, a secondary motor having a revoluble
armature connected to ald mechanical
means, said secondary motor having fields of
[aminated magnetic material and two OpPPOoS-
g field-windings, one of which is in shunt
mth sald first motor, the other of which is
1n series with said fir bt motor.

34. A motor, a reversing-switch therefor,
electromagnets having h’*ﬂm@s and cores ol
laminated magnetic matelml tor the revers-
Ig-switch, a resistance in the motor-cir cult,
mechamcal means arranged to short-cir cuit
the resistance in a number of steps, a second-
ary motor having a revoluble armature con-
nected tosaid mechanical means, said second-
ary motor having fields of lanmmtul mag-
netic material and two opposing field-w ind-
ngs, one of which is in shunt with said first
motor, the other of which 1s in series with
said first motor.

A motor, a reversing-switeh therefor,
electmmaﬂnets having ﬁames and cores 01
hmnmted magnetic nmtelml for the revers-
me-switch, a resistance in the motor-circuit,
a mechanwal device arranced to shor —011-
cult the resistance in a number of steps, a

secondary motor arranged to actuate mu{
mechanical device in one direction, an elec-
tromagnetic clutch for connecting or discon-
nwtmﬂ the secondary motor to or from said
mechanical device, a spring arranged to actu-
ate the mechanical device in the opp081te 1~
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rection; said secondary motor having
of laminated magnetic material and two op-
posing field-windings, one of which 1s 1n
shunt with said first motor, the other of
which is in series with said first motor; and a
manually-operated switch arranged to con-
trol the reversing-switch, the electromagnetic
clutch and the action of the secondary motor.

36. A source of electrical supply, a circuit
connected therewith, a motor arranged to

control the current in said cireult, said motor.

having an armature with a winding, a field-
winding on the motor, said armature-wind-
g and field-winding being mm shunt with the

circuit, another field-winding on the motor

in series with sald circuit, said field-windings
being arranged to create a variable magnetic
field 1n the motor varied 1 strength and di-

rection according to the c¢urrent in said cir-

cutt and the voltage across said circuit.

37. A source of electrical supply, a circuit
connected therewith, a motor arranged to
control the current 1n said circuit, said motor
having an armature with a winding, a field-
winding on the motor, sald armature-wind-
ing and field-winding being in shunt with the
circult, sald shunt-winding being arranged
to create a magnetic field i the motor, pro-
portional 1n strength to the voltage across
the circuit, another field-winding on the mo-
tor in series with the circuit, and arranged to
neutralize the effect of the shunt field-wind-
ing in proportion to the current passing
through said ecircuit. -

38. A source of electrical supply, a circuit
connected therewith, a motor arranged to
control the current 1 said circuit, said motor
having a revoluble armature, an armature-
winding, a field-winding in shunt with satd
circuit, and a field-winding in series with said
circuit; said field-windings being arranged to
oppose each other’s influence on the speed
and direction of rotation of the armature.

39. A source of electrical supply, a circuit
connected therewith, a motor arranged to
control the current in said circuit, said motor
having a revoluble armature having a wind-
ing, and two opposing field-windings, and
means for charging said armature - winding
and said two field-windings simultaneously:

40. A source of electrical supply, a circuit
connected therewith, a motor arranged to
control the current in said circuit, said motor
having a revoluble armature having a wind-
ing, and two opposing field-windings, and
means for charging said armature-winding
and said two field-windings simultaneously
from the source of supply, the connections ot
sald motor-windings being so arranged that
the speed and direction of rotation of the ar-
mature is automatically controlled by varia-
tion of current in the circuit. |

41. A source of electrical supply, a circuit
connected therewith, a motor arranged to
control the current in said circuit, said motor

A

7

elds | having an armature and an armature-wind-

ing, and two opposing field-windings, one of
which is excited by a current of practically
constant value, the other of which is excited
by a variable current passing through said
circuit. o
42. A source of electrical supply, a circuit
connected therewith, a motor arranged to
control the current in said circuit, said motor
having an armature and an armature-wind-
ing, and two opposing field-windings, one of
which is excited by a current of practically
constant value, the other of which is excited

by a variable current passing through said -

circuit, the magnetic effect of said two fields
being arranged to control the speed and di-
rection of rotation of the motor-armature.
43. A source of electrical supply, a circuit
connected therewith, a motor arranged to
control the current in said circuit, said motor
having an armature and an armature-wind-
ing, and two opposing field-windings, one ot
which is excited by a current of practically
constant value, the other of which is excited
by a wvariable current passing through said
circuit, the magnetic effect of said two fields
being arranged to control the speed and di-
rection of rotation of the motor-armature,
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all of said windings being arranged to be

charged simultaneously, one of said field-
windings being arranged to oppose the effect
of the other field-winding in proportion to
the variation of current in the circuit.

44. A source of electrical supply, a circuit
connected therewith, a motor arranged to
control the current in said circuit, said motor
having an armature, an armature-winding,
and two field-windings, the armature-wind-
ing and one of the field-windings being con-
nected in series, and of comparatively high

resistance, the other field-winding being of

comparatively low resistance, sald windings
arranged to be charged simultaneously, one
of said field-windings being arranged to op-
pose the effect of the other field-winding in
proportion to the variation of current in the
circuit.

45. A source of electrical supply, a motor
connected therewith, means for automatic-
ally controlling the current supplied to the
motor in proportion to its own acceleration,
sald means comprising a secondary motor ar-
ranged to actuate the current-controlling
means, sald secondary motor having an ar-
mature-winding and two opposing field-
windings, and means for simultaneously
charging said windings and said controlled
motor from the source of supply.

46. A source of electrical supply, a motor
connected therewith, means for automatic-
ally controlling the current suppled to the
motor 1 proportion to its own acceleration,
said means comprising a secondary motor ar-
ranged to actuate the current-controlling
means, sald secondary motor having an ar-
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mature-winding and two opposing field-
windings, and means for simultaneously
charcrmo' said windings and said controlled
motor from the source of supply, and a man-
ually-operated switch arranged to control the
current through the armature- winding and
one of the field-windings of said secondary
motor. :

47. A source of electrical supply, a motor
connected therewith, a starting - switch,
means for controlling the current supplied to
the motor, Secondarv motor mechanically
connected to the 01_11*r611t-00111,10111110 means,
sald secondary motor having an armature-
winding and a field- demm i shunt with
said first motor, a second wmdmo In series
with the first motor and arr ang ed to oppose
the effect of the shunt- Wmdmo and contacts
in said starting-switch arranﬂ'ed to simulta-
neously connect both motors with the source
of supply

48. A source of electrical suppl
connected therewith, an electrically-operated
reversing-switch, means for controlling the
current supplied to the motor, a secondary
motor mechanically connected to the cur-
rent-controlling means, szid secondary mo-
tor having an a rlnature-wuldnm and a field-
winding in shunt with said first 1 motor, a sec-
ond Wmdmg in series with the first motor and
arranged to oppose the effect of the shunt-
winding, contacts in said starting-switceh ar-
ranged to simultaneously connect both mo-
tors with the source of supply, and a manu-
ally-operated switch arranged to control the
starting-switch and the armature- winding
and shunt field-winding, and to reduce the
current in said windings at will.

49. A source of electrical supply, a circuit
connected therewith, electromagnetic means,
COMPprISIng levoluble armature arr anﬂ'ed
to control the current in said circuit, a brake
arranged to check the operation of said
means, the pressure of said brake being pro-

vV, & Iotor

1)01‘1:1011"11 in strength to the amount of cur- _

rent 1n said circuit.

50. A source of electrical supply, a circuit
connected therewith, electr 0111:1,0*11@,1:10 nmeans
COMPrISING 4, revoluble armature orr anged
to control the current in said eircuit, an elec-
trically-actuated brake arranged to mechan-
ically act upon and thereby control the spced
of said armature, a circuit for said 1 rake,

sald circult being in series with the contr olled
circuit.

51. A source of electrical supply, a motor
connected therewith, means for varying the
current 111 said motor electromagnetic means
COMPTISING 4, rotatable armature arranged to

‘effect of said brake bemﬂ proportional

834,010

automatically actuate the current-varying
means in proportion to the acceleration of
the motor, and a brake arranged to control
the electroma enetic means, the controlli 1Ny
1n
strength to the current in the miotor-circuit,

52. A source of electrical supply, a motor
connected therewith, means for automatic-
ally controlling the current in said motor in
proportion to its own acceleration, electro-
magnetic means arranged to actuate the cur-
rent- controlling means, an electrically-actu-
ated brake, a circuit for said brake, said
brake-circuit being in series with the motor-
circuit and arra noed to ailect the action of
the electr (mmgnetlc controlling means.

53. A source of electrical supply, a circuit
connected therew it_'l:, 2 motor arranged to
control said circuit, said motor havmfr A Tev-
oluble armature and an armature-winding
and two ﬁeld—mn(hnfrs of differ ent current-
carrying capacities, the winding of the least
current-c CATTYING apf-mltv bemﬂ supplied by
current fron a shunt-cir cuit, and arranged to
cause the armature to rotate in one direction,
the field-winding of the greatest current-car-
IVINg capacity bcum arT: 1110'@(1 to oppose such
direction of rotation in pmportlon to the fluc-
tuation and current consumption in said cir-
cuit.

54. A source of electrical supply, a circuit
connected therewith, a motor arranged to
control the circuit, said motor having a rota-
table armature and an armature-winding,
and a {ield of laminated magnetic 111at011.¢1]
adapted for direct or altenmunﬂ cunent%
and having two opposing ﬁeld—wmdmw of
different current-carrving capacities, one of
said field-windings bemﬂ m shunt with the
circult, the other of said windings being in
series with the circuit.

00 An electrical controller adapted for di-
rect elternating currents, said controller

compmsmu an electllcallv actuated revers-
mg-switch, magnets having fields of lami-
nated ma onetm material for said reversing-
switch; and a motor h 1iaving fields of lami-
nated magnetic material and a shunt-wingd-
g upon said fields, and a series winding also
upon sald fields, a and ﬂlral_lged to oppose said
shunt-winding.

In ‘estimon ny whereof I have signed my
name to this 5})001[1&%1011 in the presence of
two subscribing witnesses.

DAVID LARSON.

Witnesses:
Apriax M. PorTER,
ErxeEsT W. MARSITALL.
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