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'UNITED STATES

PaTENT OFFICE4

ARTHUR C. EASTWOOD OF CLEVELAND, OHIO, ASSIGNOR TO ELECTRIC
- CONTROLLER & SUPPLY COMPANY, OF CLEVELAND OHIO, A COR-

PORATION OF OIIIO

ELECTRIC CONTROLLER

SPEGIFIGA.TION formmg part of Letters Patent N 0. 693 791, dated Februmy 18 1902,
| Applloatlon ﬁled OGtober 21, 1901, Serial No. 79 ,430 (No model.)

To all whom it TNQY CONCETTL:

a citizen of the United States, residing in the

city of Cleveland, State of Oth have invent- |
“ed certain Improvoments in Electric Contr 0l-
lers, of which the following is a specification.

My invention relates to certain new and

useful improvements in controlling.devices
for electric motors, the main obJeob thereof |

being to produce a controller of the fewest

posmblo number of component parts consist-
~ent with Slmphmty and lehablllby of opera-

- tion.

5

A fu1the1 ohJeot of the 1nventlon is to pro-
vide a device of the character described which

shail be readily accessible for inspection and
‘repalir and at the same time ad&pta,blo to a

 variety of operating conditions to a degree

20

o 30

hitherto unattained by other similar dovwes |
These objects 1-attain as hereinafter set-
forth, reference being had to the aoeompan}-.

ing dra,wmﬂ‘s, in vshloh——- _-
Figure 1 isafrontelevationof: m'y im proved

controller. - Fig. 2 is a sectional view of the
same, taken on tho line 2 2, Fig. 1. Fig. 3 is
‘a side elevation of the profelred form of re- |
~ sistance unit used in connection -with and
formingpartof myimproved controller. Figs.
~4and 5 are plan views of the top and bottom_’
of the resistance unit shown in Fig. 3.. Fig.
-6 isadiagrammatic view of tho eloctrloal Cir-
- cuits and connections when my controller is

_- ,used in connection with a series motor. TFig.

“Tn the above dra,wmgs, A isa casing of iron

or a,nyother fireproof material apprommotoly
~cylindrical in shape and havuw a foot or base
section a, through whieh are holes (shown in
dotted hnos) for the attachment of the casing
toany desired support. Openings af are pro-

~ vided. in the rear face of the said casing for

4+ purposes of ventilation, and the front edﬂ‘o
of tho cftsmn' has a recess e*&tondmg around

- : [ its entire olroumfewnoe, into which is set'a
Beit known that I, ARTHUR C. EASTWOOD |

circular plate or disk B of insulating mate- :

rial, preferably slate or marble.. :
The casing A is provided with four lugsa’,

three of whwh are shown in Iig. 2 of the 55

drawings, the fourth being cut away in the
section. These are mounted symmetrically

with respect to the center of the disk B and
are ninety degrees apart, the line through one |
pair being p&rallel to the base of the support- 6o
ing-foot . The disk B is held to the casing

A by two screws a?,-diametrically opposite to
each other, and oonsoquontly adapted to en-
gage any Opp051te pair of the lugs a’. There
are contact-buttons a® at mounted upon the 65

outer face of the plate or disk B, and these -
are arranged to exfend in four groups, the

whole bemﬂ* placed on the ares of two con-

centric olrcles Fixed- to the disk B at two :
diametrically opposite points are dead-plates 70

o%, of insulating material, there being in the

| presentinstanceagroupof seven of theabove-
.menmoned contact - buttons arranged, as

shown, both to the right and left of each o
plate. The buttons are attached or held to 7 5

the p]a,te B as shown.in Kig. 7 oras in Fig. 3,

each one being screwed onto a rod ¢, extend- |
ing through the plate B and for a greater or

'less dlsta,noo on  its: other side. These are
held in position by nuts ¢, the nut on one 8o
‘end of each rod being sunk below the surface
of the plate in a eounterbored recess. This

| end of the rod which extends through the
7is a detail view showing my preferred means |

for attaching the oontaet-bubtons to the face
- of my oontroller Figs. 8 and 9 are side and

front views, respectwely, of the form of con-
- tact-finger 11sed on my controller; and Fig.
-~ 10 is'a view showing my controller as used in

-varlous parts of a struotu re si m1lar to a erane-
~cage. - |

plate B is threaded into the buttons o a,nd at,

it being noted that these buttons are profol- 85 .
:ably of a form which admits of a wrench be-

ing used to turn them. ‘With the exception

'-'-of the eight contact-buttons a! nearest the . o
“dead- plabes o’ all of the buttons are in elec- -
trical contact with resistance-coils C, these go -

latter being wound upon tubular cyhndors of =

‘insulating material carried on the rodscand

provided with end pieces c*and ¢’for the at-
tachment of the wire with which they are

wound. The plate ¢ is of insulating mate- g5 - '

rial, while the plate ¢? is of metal, this latter
bemn' in electrical contact with the rod ¢, thus
oloctrlcally connecting one end of each coil

of resistance with the rod ¢, upon which it is |
,calrled Tho other end of each 0011 1% eX- Ioo :
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tended to the coil adjacenttoit, beingclamped |

by means of the two nuts ¢’ at its end to the
interior rod ¢. The rod cis of magnetic ma-
terial and as used in connection with the re-
sistance - coil shown is fully deseribed and
claimed in my application for patent, Serial
No. 76,6060, filed September 26, 1901.

D i1s a spindle or pintle mounted centrally
on the disk B and held in place by screws (.
Mounted on this spindle and constracted to
turn about as a center is an arm K, provided
atoneend with a handle ¢, preferably of wood
or other insulating material. On this arm
and Insulated therefrom by a plate of some
electrical non-conductore’ are metallic inger-
carriers ¢, held to the arm X by serews €3, but

- kept from electrical connection with the same
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tarn.

by means of fiber bushingse!. These finger-
holders ¢’ carry fingers €%, pivoted to them by
a rod or bar €, about which they are free to
The upper part of the fingers is re-
cessed orslotted, and through this slot passes
A screw e, held in the carrying-plate ¢, hav-
Ing upon it a spring % constantly pressing
agalnst the upper end of the fingers, and
thereby keeping the lower end or face there-
of in good contact with the buttons a®and a.
FFrom this counstruction it will be seen that
while there is free electrical connection be-
tween the fingers of each pair these pairs are
insulated both from each other and from the
operating-lever I£. |

Mounted on the base of the spindle D are
upwardly-projecting stops or plugs d', pre-
ventingexcessive motionof the arm Kin either
direction, it being thus impossible for the fin-
aers carried by sald arm to be moved beyond
the extreme segments farthest from the dead-
plates . - | |

1There are terminals 0, &', b?, and 0% upon
the face of the disk BB for the connection of

conducting-wires from a source of electrical

supply and from a motor to be operated.

Fig. 6 shows the various electrical connec-
tions when my controller is employed to op-
erate a series motor. Here a® a® represent
contact-buttons, to which are attached resist-
ance units of the form shown at C in Fig. 3,
and ¢! designates contact-buttons whieh are
notattached toresistance units,butareheldin
place by short rods or studs, as clearly shown
in Fie. 7.

In Fig. G the line II II represents the posi-
tion of the operating-lever I when no current
1s flowing. II' II' represent the position of
the lever when all the resistance is eut out
and thearmaturesrunningatfull speed, while
H? IT? represent the position of the lever when
all the resistance is cut out and the armature
1s running at full speed in the reverse direc-
tion, m representing the armature, M a series
motor, and m’ the field-winding of the same.

By inspection of the connectionsshown dia-
grammatically in the above figure it will be
noted that the direction of current through
the armature has been reversed, while its di-

rection through the field has remained the |
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same during the movement of the operating
arm or lever from the position indicated by
the line II' II' to that indicated by the line
I1* I1®. The direction of rotation of the ar-
mature has therefore beenreversed. Asthe
operating-arm is moved toward these latter
extreme positions the resistance-units are cut,
out one by one until when the positions indi-
cated are reached current is flowing directly
from the main to the motor and the armature
is running at full speed.

In view of my arrangement of the lugs «'
for the attachment of the plate I3, as set forth
above, itisevident that in mounting the con-
troller the operating-arm K can have anyone
of four positions ninety degrees apart with
respect to the base ¢, and this possibility is
a matter of great convenience in installing
the controllers, as shown in Fig. 10, where A’
represents the controller as supported from
above—as, forinstance, in an operator’s cab
or cage of an electric crane. A® shows the
controller mounted on the wall of the cab with
the operating lever or arm parallel to the base
a, and A’ represents the controller placed on
the fioor of the cage. It will be seen that by
but thechangeof two screws the arrangement
and relative position of the operating-lever of
my controller can be altered to accommodate
16 to situations and structures in which it hag
hitherto been extremely difficult, if not im-
possible, to secure a convenient arrangement
of apparatus.

In the operation of my controller the elec-
triec current passing through the wire coiled
upon the insulating-tube ¢!, Fig. 3, sets up a
magnetic field through the rod cof magnetic
material, the lines of force filling the space
vetween adjacent contact-buttons and com-
pleting their circuit through the magnetic rod
of an adjacent coil. Owing to this construc-
tion as the fingers ¢’ pass from button to but-
ton any arc forming between the latter and
sald fingers or bhetween adjacent buttons is
instantly blown out and any injury to either
fingers or contact-buttons prevented. Iach

- resistance-coil therefore acts as the blow-

magnet for its own and the adjacent contact-
buttons. |

I claim as my invention—

1. In an electric controller, the combina-
tion of a casing, a plate of insulating mate-
rial - thereon, resistance units mechanically
attached thereto, contact-buttons on the plate

~electrically and mechanically connected to

sald resistance units, an operating-lever car-
rying contact-fingers pivoted to the plate,said
fingers being insulated from said operating-
lever and connected to each other in pairs
and means for limiting the motion of the op-
erating-lever, substantially as described.

2. Thecombinationin an electric controller
of a casing, a plateofinsulating material car-

ried thereby, contact-buttons on the plate,.

units of resistance electrically connected to
the said contact-buttons, an operating-lever
carrying metallic finger-holders, means for
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msulatmﬂ' smd holdels from the lever, fingers.
pivoted 1:0 the said holders and eonstruebed
to bear upon the contact- buttons, with means
for causing said fingers to press upon said
contact- buttons substantmlly as described.

ried thereby, contact-buttons on the plate,

- units of resistance electrically connected 0

{O

the said contact-buttons, an operating-lever

~carrying metallic finger-holders, meansforin-

s

sulating said holders from the lever, L-shaped.
fingers pwoted to the said holders having

~ one end constructed to bear upon the contect-

buttons and carried by the holders, having
springs placed to bear against the other end

~ of said fingers, substa,ntlally as described.
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- cores of mefrnetle material electrically and o

4. The combination of a plate of insulating
material, an operating-lever mounted on one

face thereof contact-fingers carried by said

lever but 1nsulated therefrom, contact-but-
tons on the plate and resistance- coils electric-

ally and mechanically connected to the con-

tact-buttons and extendmﬂ' from the face of

‘said plate opposite to that having the con-

tact-buttons, substantially as deserlbed

5. In an electric controller, the combina-
tion of a plate of insulating materlal having
upon it contact-buttons, an epela,tm-:r—level'
carrying contact-fingers constructed to en-
gage sald buttons and resistance units con-

neeted to the contact-buttons, said units per-

forming the double function of resistance-

colls and blow—mafmets substantially as de-
seribed. -

6. In an eleetme controller, the combina-
tion of a plate of insulating metemel having
upon it contact- buttous, an opemtmﬂ'-lever
carrying contact-i

ngers constructed to en- |
gage said buttons end resistance units having

3

‘mechanically eonnected to the contact-but-
tons, said contact-fingers being in amagnetic
ﬁeld from the resistance units When the con-

troller is  in operation, substa,ntlally as de- 45

‘seribed.
3. The eombmatmn inan electric eentroller |
of a casing, a plateof insulating material car-

7. In an electric controller, the combina-
tion of a plate of insulating material, resist-

| ance units mounted on said plate at right

angles to the plane thereof and carried eelely Lo
by “said plate, said units being symmetrically
placed in groups on arcs of two concentric
circles, contact-buttons mechanically and
eleetrleally attached to the resistance units,
an operating-arm and contact-fingers carried
thereby, said fingers being conneeted to es-
tablish eleetrleal connection between two
oroups of contact-buttons similarly located
on arcs of the inner and outer concentric cir-
cles, substantially as described.

- 8. In an electric controller, the combina-

55
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‘tion of a plate of insulating materla,l units of

resistance, contact-plates, dead bloeks and a
spindle a,ll carried by said plate and rigidly
fixed thereto, an operating-arm carried by 65 -
and 1evelub1e about said spindle, contact-
fingers on the operating-arm electrically con- -
nec’red in pairs, a metallic casing surround-
ing the resistance units and carrying the in- ,
sula,tmn'-plete, lugs on said casing mninety 76
degrees apart, two diametrically opposite
screws in the plate of insulating material
placed to engage any two dla,metrlcally op-
posite of seld luﬂ's, substantially as described.

In testimony whereof I have signed my 75
name to this specification in the presenee of
two subscmbmw witnesses.

ARTHUR C. EASTWOOD

Witnesses |
C. W. COMSTOCK,
HerBERT I. GLIDDENi_
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