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To all whom it may concern.:

Be it known that I, Franx L. Susstons,
a citizen of the United States, residing at
Columbus, in the county of Franklin and
State of Ohlo have invented. certain new

-and useful Improvements 1n Current Con-

trollers, of which the following is a speci-

ﬁcatlon, reference being had therein to the

accompanying drawing.
This invention relates to improvements in

controller mechanism used with electrical

apparatus, it bemg partlcularly applicable

- for use 1n connection with electric motors

15

20

29

employed for propelling locomotives and ve-
hicles of that class. -

Figure 1 is a view of the interior of the
controller, the cover being removed. Fig. 2

is a section on line 2—2, Fig. 1. Iig. 3 1S

a section on the lines 3 —-—-—3 I‘w 1.. Fig. 4

is a view partly in sectlon of the conimus-
Kig. 5 1s a view partly in
sectlon of the combmed serles parallel and

tatmg cylinders.

reverse switch. - Fig. 6 is an isometric

pro-

jection of a section through the controller |

showing in diagram the magnetlc eircuits.
Fig. 7 is a diagrammatic view of the system

. of wiring between a controlling mechanism

30

39

- motors.

embodying my mvention and “two motors.

Fig. 8 1s a diagrammatic view of the system
of - wiring between a controlling mechanism

embodying my unprovements and three
Fig. 9 is an end view of the- pole
piece of the blow-out magnets.

In the drawings:

It may be

made of cast 1ron, steel or other matellal

- of high magnetic permeablllty

40
o known manner.

49

o0

2, 3 represent the end pieces or walls
legpectlvely, of.the controller, which may
be secured to-the main frame 1 in any well

4 1s a cover detachably Secured to flanges

on the main fmme and the end pleces The

end pieces are also preferably made of a
material of high magnetic permeability.
5 indicates the contrelling switch as an

.*entlrety It comprises the relatively iong
shell or cylinder 6, the relatively short cyl-

inder 7. and the Operatmg shaft -8. The
latter is mounted in bearings 9 and 10 in

the end walls .of the mechanism.. The shells

from those

1 represents the main
-frame work of tTLe controller.

| greater pa,rt of its length between the said
_ end walls, the shorter cylinder 7 being

ranged on the shaft near the end wall 3
The sald shaft 8 is insulated from the cyl
inders on 1t by the insulating material 1n-

dicated at 11. ThlS msulatmg material may

be arranged in any well known manner.
The said commutating shells or cylinders
6, 7. are insulated from each other by the
msulatlng disk 12 which 1s arranged- be-

tween them on the shaft 8.

13 ‘and 14 are insulating disks ‘1rranﬁ*ed
at opposite ends of the cylinders 6 and 7
and adapted to insulate the said cylmdel:;
parts of the mechanism which
are arranged on the shaft 8 near the oppo-
site ends of said cylinders. The shells 6
and 7 are secured to the shaft 8 by means of

ar- -
55

60

6o

70

the convexe-plano metallic plates 90 and set

screws 91. The set screws have threaded
engagement with the metal of the shells and
bear upon the convex side of the metallic

plates 90, holding them flatly against the

plane faces of the insulation 11 surround-

ing the. 1ectdngu1‘1r shaft 8.
% and 7

" indicate lugs on the commutat-

75

ing cvhndms 6 and 7 1eSpect1vely to which

the COll’llllUt‘ltlnﬂ‘ seoements or contact mem-
bers 15, 15 and 16 are secured. The seg-
ments 1.9 15 on the cylinder or shell 7 have
the same peripheral length and are arranged:
similarly on the said shell or cylinder relﬂ,—
tive to the shaft 8. The commutating seg:-
ment 15" of equal length and similarly posi-

‘ticned relative to the Sh‘tft S as the segments

15 on the short commutating shell, is secmed

to the lugs 6" at the other end of the long
cylinder 6.

16 are short conunuta,tol secrments whmh
are secured to the hms 6" of the commutator

‘shell or cylinder 6. The lugs 6" on this cyl-

inder are so arranged with respect to each
other as to bring the seoments 16 thereon
successively into “contact with their respec-
tive brushes as the cylinder is rotated.

. 17, 18 are collars mounted on the shaft 8

011t51de of the insulating disks 13, 14, re- -

spectively, and, as will be hereinafter de-
scribed they serve as poles for the magnetic

carcuits. These collars are preferably “made
of a material pessessmg high magnetic per- .-

or cylmders 6 {, Incase thls shaft for the t mea’blhty -

S0

80

90

95

10(



91, 22 are pole pieces extending at right |

angles to thé frame 1 and arranged trans-
versely of the shaft 8. They are composed

of material of high magnetic permeability

and may be formed integral with the frame
if so desired. At 217, 22" they are notched or
cut away to receive and partigdlly surround

the controller switch 5. 24 is a flange or rib

extending longitudinally of the said frame.

95 is an insulating block or plate extending

longitudinally of the said frame and secured
by bolts 26 to the said flange or rib 24. This
block or plate 23 serves as an insulating sup-
port for the brushes 27, 28, 29,30, 31, 32, 35,
34 and 35 which are adapted to be engaged
by the commutator segments on the commu-

tating cylinders 6 and 7. These brushes muy

- ner.
20

be held in position in any well known man-

secured at their outer end'silby' means of
adjusting screws 36 to the springs 38. .These

“springs are secured at their outer ends be-

tween plates 39 and projections 40 ‘on the

.- brush holders.41 by means of screws 42.

25

holders 41 at their other ends.
- ible conductors are made of copper or other |

30

87 are flexible conductors secured between
~ the brushes and their springs 38 at one end,

and between said springs and the brush
These ilex-

material which is a good conductor of elec-

~ tricity and are adapted fo insure a good

35

46

electrical connection between. the brushes

and the brush holders. -~ - -

~ The springs 38 serve to hold the contact
surfaces of their respective brushes in such
positions as to effect a good contact between
the said surfaces and their commutator seg-

ments as the latter are rotated into operative
engagement therewith. The deflection of |

each spring and the wear of its brush may

‘ be varied and its corresponding segment be
compensated by  adjusting 1its screw 36

45

-holder.

against the shoulder or abutment 43 on its
. 36" are locking nuts for securing
the said screws in any position of adjust-

- ment. The brush holders 41 are secured to
~ the insulating block 25 and have terminal

of-

L

‘sockets or binding

electric conductors which lead to the brushes
may be secured. _

1 provide a blow-out magnet for blowing
out the arcs between the brushes and the

- commutator segments as the current is cut

out between them. . |

- 45, 46 are projections or bosses on_the'. end
pieces 2, 3 respectively which serve as cores

for the magnet coils 45", 46" respectively,

indicated by dotted lines in Fig. 1. These

cores may be formed integral with or sep-
arate from their respective end pieces, but

in the latter case they should be secured

~ rigidly 1n place. :

"A7 is a blow-out magnet pole piece. It is !

arranced substantially parallel to the com-
mutating cylinders 8, 7 and extends slightly

For illustration I have shown them

posts 44 in which the

573,888

bevoud the opposite ends thereof. 1t 1s sup--
ported by the arms 474, 47" of non-magnetic

material which are pivoted to the trunnion
bolts 48, 48 secured to the opposite end walls
2, 3 of the mechanism. A bolt 49 extending
through the core 46 and into the aperture

47> in the adjacent pole arm-47" serves to

hold the said pole piece in proper working
position. . = - - L

50, 51 are projections on the pole piece 47
which extend toward the axis of the shaft

7C

75

¢ and are arranged between ‘the pairs ot

| brushes 27, 28 and 34, 35 respectively.

59 is an exténded portion of the pole piece

47, Tt is arranged axially of the commu-
tating cylinder 6 and substantially

380

parallel

to the contact surfaces of the brushes 29, 30, |

31, 32 and 338. This pole piece 47 is pivot

ally hung as shown in order to provide for -

ready access when desired to the eontact

85

' surfaces of the brushes and to the brush ad-

justing devices. In order to swing the said .

pole-plece out of its working position, it is
only necessary to take off the cover 4, and
remove the bolt 49 sufficiently to withdraw
its end from the socket 472 in the pole piece,

when the latter may be swung about the .. '

trunnion bolts 48. |
FEach of the commutator __
15" and the lowermost segment 16 operates

Segmént;s 15, 15, -
95

96 .

in a- chamber 54 formed with the trans-. -
versely arranged top and bottom plates 53

and -the edge plates 54/, 95 and 96, all com-
posed of insulating material~ The walls of
these chambers are secured together 1n any

_suitable manner and are fastened by screws

58’ to lugs 53* on the pole piece 47, so that

when the pole piece is swung about its pivots
48 to enable the operator to -examine the
commutator segments and brushes the walls

105

i of the chambers will be carried with it.

Each of the remaining segments operates in
a chamber 54* formed with: transversely ar-'

ranged top
edge plates 54* and 96’. . The walls of these
chambers are suitably secured to each other

and bottom plates 53" and the

110

by screws and are attached to the lugs 53° . |

on the pole piece 52 by means of screws.H3%.

The walls of these insulating chambers 54*
are likewise swung with the pole piece 47
about the pivots 48.- Tt will be observed

115

thdt the two pairs of contact segments at

either end of the controller operate in 1nsu-

lated chambers, each of which is provided
with a chute or chimney 97 through which

the hot gases, caused by the arcing between

120

the contact segment and brush, can be

driven, while the remaining contact seg--

ments. operate in closed chambers, the rela- - |

tively small size of the arcs which are

formed therein not requiring a chimney or .

125

opening through which the hot gases may be .

expelled. = L |
55 indicates as an entirety the series par-

| allel reverse switch. 56 is-the controlling

130




shatt for said switeh. Tt i 1S 11'1011nted 1 beai-
ings 57, 58 in the end walls 2, 3 of the mecha-n
nism.

H9-1s a (Jyhndel niade of wood or other
insulating material and secured to the shaft

56 by spurs 60 which are themselves secured

to the said shaft by dowel pins 61. To this

cylinder 59 are secured four sets or rows of

10

15.

20
-~ allel reverse CVhIldE'I
‘nected, that when in operative engagement

25

39

“contact plates.

move backward.

of oneé set which are so wnnected to each
0the1 that when this.series of contacts dre
in operative engagement with their brushes,

the motors wﬂl be connected 1n 5e11e~a and_'
¢’ 1ndi-

will cause the ca,l to move forward.
cates the %econd series of contacts on the said

cylinder 59. They are so connected together
that when this series is in operation the mo-.

tors will be cor=~=ted in parallel and the car
will be caused to move forward. ¢ mdlcat{%%
the contacts of the third series on said par-
They are so con-

with theu" bmshe& the motors will be con-
nected 1n series :zmd the ear will be caused to

“The contacts of the four th
set on the cylinder 59 are indicated by ¢

and are so connected together that when thiey-

are in operative encracrement with their

‘Dbrushes the motors will be connected in par-

allel and the car will be caused to move

 backward. The method of connecting up

35
4
45
50
5
60

65

‘the binding posts 68 extend.
) tures in the said frame through which the

the contact plates 1 each of the four series
just mentioned 1is fshown 1in dl‘lO‘I‘Il’n n
Fig. 7.

62 indicates a brush supporting insulating
plate or block arranged longitudinally ,of
the frame 1 and secured the1et0

arranged to hold their respective brushes so
that their contact surfaces- will be 1n the
planes of rotation of the contacts on the se-
ries parallel reverse cylinder. 64 are pro-
jecting arms on the said brush holders. 65
are spring plates .secured to the said arms

and adapted to hold the brushes 66 so that-
they “111 ‘yieldingly engage their respective

contact pieces on the cylinder 59.

67 are flexible conductors secured between
the_bruﬂhes’@fi,_ the brush holders and the
springs 65.  They are made of copper or

other metal which 1s a good conductor of |
electricity, and are adapted to provide -good

electrical contact between the brushes and
their holders.

68 are binding posts on ‘the brush hold-

ers 03.

69 are apertures in the frame 1 through
which the conductors which arve secured 1n

69 are aper-

conductors which are secured to the 1)1nd1nﬂ
posts 44 extend.

In order to prevent the mtatmn of the
serles parallel reverse switch 65 excepting
when the current is cut off from the motor,

% 1nd1mtes the.contact plates |

63 are
brush holders secured to the sald block and

01 in other w 01(1&, when the contr OHEI switch

5 is rotated into its “ off ” position and like-
wise to prevent the rotation of the con-
t10]le1 switch b excepting when the sw itch

55 is in one of its four operative positions,

I provide an interlocking devwe between
the shafts 8 and 56.

70 1s a cam disk secured to the shaft §.

71 is a recess in the periphery of said disk.

72 ig a disk secured to the shaft 56 and
h{wmg fom sockets 78 therein.

74 18 a locking pin mounted in beaunn%
75, 76 carried 1W the end wall 8. 77 i1s an
antl friction rollel mounted at one end of
said locking pin T4 and adapted to engage

the slmft 8.

18 1s a spring abutting at one end against
the bearing 76 and at its other end agﬂmst
2 shoulder on the locking pin 74. The nor-
mal tendency of -this spring 1s to force the
locking pin toward the axis of the shaft 8.
When the controlling switch 5 is in its “ off 7
position the roller 6 1s forced. into the recess
71 on the disk 70 and the other end of the

locking pin is withdrawn from the disk 72

so that the series parallel reverse sw itch
may be rotated. It will be noted that the
controlling switch 5 cannot be rotated until
the switch 55 fias been turned so that one of
the sockets 78 on the disk T2 is positioned
to receive the end of the locking pin 74.

79 15 a wheel secured to the shaft 8

80 are a series of recesses or notches in its
periphery corresponding in number to the
number of ]l:;omtmns of adjustment for which

the controller switch is adapted plus one.

81 1s an anti-friction roller carried by one
arm of the bell crank lever 82, which is piv-
oted at 83 to the end wall 3. The roller 81
1s held 1m engagement with the periphery of
the wheel 79 by means of a spring 84 se-
cured at one end to the arm 85 of the bell
crank lever and at its other end to the lug
86 on the end wall 3. This arrangement ot

‘parts insures that the switching cvlmdel 5

will be held against rotation by a sufficient
force to prevent the accidental rotating of

8

70

75

80

with the peuphew ot the cam dlsL 70 on

85

90

95

100

105

110

the said cylinder by jarring or the like and -

that the control which each particular re-

cess or notch controls will be maintained
.until sufficient power has been applied to

“the shaft 8 to force the roller 81 out of said

noteh..
Referrm

the brush 27.

thence -by the conductor 28’ to the brush
35 at the far end of the shell 6. From the
brush 35 the commutating eylinder conducts
the current to the brush 34. This brush is

~connected by the conductor 34’ with one -end
of the external resistance R. The other end
of the said res1stance 18 conneeted by a con-

to T {1g8. 6 and T the current
from the hneLenters the controller throucrh"
" From the brush 27 it is con-
ducted by the shell 7 to the brush 28 and

115

126

130
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;aUCtGI'.33’ to the brush 33. The intermedi-

10

15

ate brushes 29, to 32 are connected by con-

ductors 297, 30”7, 317, and 32" respectively to
points in the external resistance R 1nter-
mediate of its ends, as shown. - '

It will be understood that the

purely conventional, and that in practice
the resistance coils or their equivalent may
be connected into the system in any desired
way so as to attain the same results that are
attained by the showing in the drawings.

M indicates the conductor which leads |.

from the conductor 33" to the motors. |

The energizing coils for the magnets 45,

46" are wound oppositely on their respective
cores 45, 46 and these coils are connected 1n
parallel with the resistance coils R. This

- method .of connecting said coils insures that

20

-525.

- 35

they will be effective in blowing out the arcs

~ between any of the series of brushes which

are connected with the resistance and their
commutating segments: And the said ener-
gizing coils are wound in order to so mag-
netize the parts of the controller mechanism

that the pole piece 47 as an entirety, will be

of one polarity while the end pieces 2, 3 and

the frame 1 with its projections 21, 22 will
be-of the other polarity. - AR

Assuming that, as shown in Fig. 6, the
pole piece 47 and its extensions constitute
the north magnetic pole of the magnetic cir-

cuits, the lines of force passing through the |

magnetic cores and the said pole plece meet
in the center of the latter and are compelled

~to find their return circuits through the

40

45

- 55.,- : . .
| ‘}5 tions as to force the arcs occurring within

- 60

65

shortest paths of the main frame 1 and its
end walls 2, 8, which may be considered the

south pole of the magnetic circuit. The
lines of force “which blow out the ares be-

tween the brushes 29, 80, 31, 32 and 33 and

their respective commutator segments pass

from the extended portion 52-of the pole
piece 47 to the shaft 8 and thence through-
the end pieces 2, 3 to the magnet cores 45,

46. 'The lines of force leading from the said
projection 52 to the commutating cylinder

‘arrange themselves so as to blow out the arcs
occurring within their field on lines sub-

stantially parallel to the axis of the cylinder.

"~ The lines of magnetic force which cross
“the arcs formed-by the brushes 27, 28 and 34,
35 run parallel to the axis of the commutat-

ing cylinder and are carried in such direc-

their field radially outward from the cylin-
der and away from the brushes, This blow-

ing out of the arcs on lines radially of the
“cylinder materially increases the life ot the
brushes and the insulating walls which sep- |

arate them beyond that obtained where the

lines of force which are used for blowing

out the arcs cross the contact suriaces in

lines transverse to the axis of the commutat-
ing cylinder, since by driving the arc or!

| 1at the showing
of the external resistance in the drawings 1s

‘at a single contact.

078,885

flame awaj; from the brush surface instead
of along

it, the flame or spark has less op-

portunity to attack the contact surfaces and =

1s not forced violently against the insula-
tions. As the arcing at the intermediate

brushes 29, 30, 31,32 and 33 is in no Wwise-as
severe as that at the other four brushes, the

use of a magnetic field in which the lines of
force do not run parallel to the axis of the

| commutating cylinder will suffice fO? all

practical purposes. S :

‘While 1n the diagram in Fig. 7 I have
shown but two motors in the controller cir-
cuit, it will be understood that my invention
may be employed for controlling the current
to any number of motors. The only change
necessary where more motors are used 1s the

addition. of more contacts and brushes for
the series parallel reverse switch. . For 1llus-

tration, in Fig. 8 I have shown in diagram a
system of wiring where three motors are

70

79

80

85

controlled by a current switching and reiist- -
ance controlling mechanism embodying my -

improvements and it will be seen that the
mere addition of contact segments in each
series of contacts ¢, ¢’, ¢?, and ¢® of the series

‘parallel reverse.switch is the only change

over the construction indicated in Fig. 7 in
diagram which 1s necessary. " '

Tt will be .seen that the sets of movablle

contact members on the series parallel re-
verse switch cylinder are so arranged that
the sets for connecting the motors in series

90

95

ahead and series reverse are adjacent to each

other and that the sets for.connecting the

motors in parallel ahead and parallel reverse

are outside of the sets for connecting the

‘motors in series. This arrangement permits

100

of the movement of the handle from the

“off” position first {o the series position
then to the parallel position for the same di-
rection of travel so that the operator be-

105

comes accustomed always to turn the series

parallel reverse switch in one direction for

forward motion of his car, and in the oppo-

110

site direction for the rearward travel of his -

car. The final break of the circuit within

the current switching and resistance con-

trolling mechanism occurs at the pairs .of
‘stationary brushes 27—28 and 34—35 at the
.opposite ends respectively -of the . commu-

tator switch 5. The disadvantageous arc-

ing effect incident to the breaking of the elec-

trical circuit is by this arrangement caused
to occur at several points and less detri-
mentally than if the final break was made
I claim— | o ' |
1. In a controller for electrical apparatus

the combination of a current switching and
resistance controlling -mechanism, the re-

sistance ‘controlled thereby, and oppositely
wound blow-out magnets arranged-at either
end of said current switching and resistance
controlling mechanism, and having their

115

120

125

130




973,885

energizing coils connected in parallel with | pieces connected with said frame-work and

the resistance, substantially as set forth. =
2. In a controller for electrical apparatus

‘the combination with the resistance. coils,

10

of a series of stationary contacts connected
‘therewith, a series of movable contacts for

engaging with said stationary contacts suc-
cessively and the blow-out magnets arranged
at either end of the series of stationary
contacts and having their energizing coils

oppositely wound on their respeetive cores

and connected in parallel with the resist-

- ance, substantially as set forth.

15

20

25

- 3. In a controller for electrical apparatus,
the combimation of a cutrent-switching and

resistance-controlling mechanism, a casing
‘In_which said mechanism is mounted, re-
~sistance controlled by said mechanism, and
~ the blow-out magnets arranged near either
end of said mechanism and having a com-

mon core and their energizing coils con-
nected 1n parallel with said resistance.

. 4. In a controller for electrical apparatus,

the combination with the resistance coils, of

a  series of stationary’ contacts connected

~ therewith, a series of movable confacts for

30

~.contacts and having their energizing coils

35

40

-engaging with said stationary contacts, and

stationary blow-out magnets for extingunish-

ing the ares formed at-all of said contacts,

mechanically -independent of the movable

connected In

parallel with said resistance
colls. T ' '

5. The combination in controller for el.éc-,
trical apparatus of the frame work made of

magnetizable metal, the pole piece arranged
longitudinally between the end walls there-
of, the magnet cores at the opposite ends of
sald pole piece and the pole pieces arranged

transversely of and secured to said frame ! oyt magnets arranged at either end of said

- work between its ends, the latter pole Ppleces

45

50

60

and the frame forming the return ecircuits

for the lines of force which emanate from

.+ the longitudinally arranged pole piece, sub-
stantially as set forth. | I
- 6. The combination in a controller for

electrical apparatus of the frame work made

of magnetizable metal, the pole piece ex-
tending between the end walls of said frame |

and having inwardly extending plates or

projections formed integrally therewith, the |
magnet cores arranged at the opposite ends |

of said pole piece, and the plates or pole

. pleces arranged transversely of and secured
~ to the frame and on either side of said in-
ward projections on- the longitudinally ar-.| oppositely wound blow - out magnets ar-
- ranged pole piece, substantially. as set forth. | ranged at either end of said series of elec-
- trical contacts and having a longitudinally
arranged cFole plece exénding between their

7..In a controller for electrical apparatus,
the combination with the series of stationary

- contacts and the series of cobperating mov-
- able contaets, of the frame-work in which

65

sald contacts are mounted, the blow-out | ‘member of the pairs of stationary members
magnet having a pole piece provided with | _
projections arrariged to lie between certain | tacts, and the pole pieces
of sald stationary eontacts, and the pole ! site sides of said pairs

substantially as set forth. .
9. The combination 1n an electrical appa-

- cores, sal

arranged to lie between other of said sta-

e

tionary contacts and to be of opposite polar- -

ity to the said projections on the first de-

scribed pole piece. o |

8. In & controller for electrical apparatus,
the combination with the frame work formed
of magnetizable metal, a series of pairs of
electrical contacts. arranged therein, each
pair comprising a movable member and a
stationary one, of blow-out magnets ar-
ranged at either end of said series of elec-

{ trical contacts having a pole piece extending
between their respective cores and provided -

with integrally formed projecting plates
which extend between the adjacent pairs of

Y0

i

80

electrical contacts at either end of sa1d series, -.

ratus with the frame work.and a series of
pairs of electrical contacts arranged therein,

‘&ach pair comprising a movable and a station-
‘ary member, of blow-out magnets arranged

at either end of said series of electrical con-

tacts and having a pole piece extending be-

tween their cores, said pole piece having an
mward projectioti at either end thereof ex-

tending between - the pairs of stationary

85

90

members at the opposite end of said series

of electrical cotfitacts and an inward exten-
sion arrangéd adjacent to and substantially
parallel with the contact surfaces of the in-

95

termediate stationary members of the series

of electrical contaéts, substantially as set
forth. | . | *
10. In a controller for électrical appara-
tus, thé combination with the series of pairs
of electrical contacts; estch pair comprising
a movable and # stationary member, of blow-

- serles of contacts and having a pole piece
i extending between their cores and provided
‘with projections which extend betwéen the
pairs of statiohary contacts at the opposite -
{ ends of said series of electrical contacts and.
‘with a'T shaped projection arranged to have

1ts longer arm lie adjacent to and substan-

tially parallel with the contact surfaces of

the stationary members intermediate of the
two pairs of stationary contacts at either end
of said series, substantially as set forth.

100

105

110

115

11. In a controller for electrical appara- -

movable and a stationary member, of the

pole pleée having integral pro-
jections arranged to.extend between each
at either end of the series of electrical con-
arrangec on oppo-
of stationary mem-

- tus, the combination with a series of pairs
- of electrical contacts each pair comprising a

190

180
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bers at either end of the series of electrical | tween the members of the pairs of cooper-
contacts adapted to be of opposite polarity | ating contacts at either end ‘0% the series,
to the longitudinally arranged pole piece, | and the blowout magnets arranged near -’
 whereby the lines of force in the magnetic | either end of the said Series of stationary
5 fields set up between said extensions on said | contacts. D R 70
longitudinally arranged pole piece and their 15. In a controller for electrical apparatus,
cobperating pair of pole pieces respectively, | the combination of a controller switch hav-
will Tun substantially parallel to the con- | ing a series of contact segments thereon, a
tact surfaces of the sfationary contact mem- | series of stationary contacts with which the -
10 bers in their respective fields, substantially | said segments on the controlling switch are 75
~as set forth. S - adapted to engage respectively, a blow-out -
12. In a controller for electrical appara- | magnet, and a pole piece. for said. blow-out
tus the combination of a controller switch | magnet extending longitudinally of said
~ having a series of electrical contact seg- | series of said stationary contacts and having
15 ‘ments thereon, a series of stationary contact | a series of integrally formed projections ex-
members with which the said segments on | tending between said. stationary contacts io
‘the controlling switch are adapted to en- | the region in which arcs occur between them
gage, the stationary contacts being con- | and the movable contact segments.. I
nected up substantially as described where- 16. In a controller -for electrical appara-
20 by the final break of the ¢ircuit when the | tus, the combination of a controller switch 8o
current is cut off . will occur between the.| having a series of contact segments thereon,
members of the pairs of stationary contact | a series of stationary contacts with which the -
members and their contact segments at | said segments on the controlling switch are
- either end of ‘the series, the oppositely | adapted to engage respectively, and a blow-
25 wound - blow - out magnets arranged near | out.magnet having a pivotally mounted pole 90
~ either end of the series of stationary contact | piece extending longitudinally of said Seres - -
" members and having a pole piece longitudi- | of stationary contacts and having a series of
nally arranged between their respective | integral projections extending .between said
cores, said pole piece, having projections at | stationary contacts to the region of arcing
either end which extend between the con- | between them and the movable contacts. ~ 99-
tacts of each pair of stationary contact | - 17. In a controller for electrical apparatus,
members at opposite ends of the series of | the combination with a casing, a_controller.
contact members, and pairs of pole pieces | switch mounted therein and carryingaseries -

" arranged transversely of said switching cyl- | of contact segments, and a series of station-
35 inder on either side of the said end pairs of | ary contacts with which said movable seg- 109
stationary contacts, whereby the lines of | ments are adapted to engage respectively, of .
force in the magnetic fields in which the | a blow-out magnet having a pole piece ex--
arcs occur when the current is entirely cut | tending longitudinally of said™ stationary

out, run in lines substantially parallel to the | contacts and provided with an integral pro-
40 axis of said cylinder, substantially as set | jection adapted to lie adjacent to the arc- 109
forth. -~ . ing region of certain of said coOperating =
18. Tn a controller for electrical apparatus, | pairs of contacts, and a series of integral
‘the combination of a controller switch hav- | projections arranged to extend between cer-
ing a series of contact segments thereon, a | tain of said stationary contacts to the region
45 geries of stationary contacts with which the | of arcing, and pole pieces carried by said 110
said segments on the controlling switch are | frame and arranged-to extend belween cer- - -
adapted to engage respectively, the station- | tain of said stationary contaets into the re-
ary contacts being connected into the circuit | gion of arcing and to codperate with. the
 substantially as set forth, whereby the final | adjacent, projections carried by the pole
50 hreak of the circuit when the current is cut | piece for the blow-out magnet. » - 115
off will occur between the members of -the | 18. In a controller for electrical apparatus; -
pairs of stationary contacts and their re-- the combination with a framework and cur-
spective segments at either end of the series, | rent switching and resistance controlling
and the blow out magnets associated with said | mechanism mounted therein, of -a blow-out
99 gtationary contacts. .. magnet- comprising a“coil and a. pole piece, 120
: 14. In g controller for electrical apparatus, | the pole piece being pivotally connected with
the combination, of a rotary controller switch | the framework on a line eccentric to .the
having a series of contact segments thereon, | axis of the coil and arranged to be swung
a0 2 series-of stationary contact segments with | into position epposite the end- of the coil, -
6% which the said segments on the controlling | and means for holding the pole piece 1n the 125
. switch dre adapted to engage respectively, | latter position, substantially as set forth.

[ 19..In a controller for electricalapparatus,

the combination with a framework and cur-,
rent switching and resistance controlling _
‘mechanism mounted therein, of a blow-out 1°"

. the stationary contacts being connected in
 the resistance circuit substantially as set
- forth, whereby the final break of the circuit

83 when' the current is cut off will occur be-




~ at the opposite ends of the framework and |
‘1n line with each other, and a pole.piece piv-

|
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magnet comprising a pair of coils supported

otally’ connected with the frame on a line
eccentric to the axis of said coils and ar-

- ranged to be moved into positien between

10

20

30

35

40

49

o0

sulating - plates,. convexo - plano

the said coils, and means for holding the

pole piece in the latter position, substantially

as set forth. | | |
20. The combination in a controller for

electrical apparatus, of a rotary shaft of
polygonal cross section, insulating facing
- plates upon the sides of the said shaft, a cylin-

drical sleeve surrounding the shaft and in-
metallic
plates 1nterposed between the insulating
plates and the sleeve, and resting flatly

against the said insulating plates, means car-

ried by the sleeve for forcing the said con-
vexo-plano plates against the insulating
plates, contact segments carried by the

-sleeve, and stationary contact brushes adapt-
ed to engage the said contact segments.

21. The combination i a controller for

electrical apparatus, of the rotatable shaft |

polygonal i cross section, the insulating fac-
g surrounding said shaft, the sleeve dis-
posed about the shaft and clamping plates
interposed between the insulating facing

and the sleeve, contact segments carried by

the sleeve, and stationary contact brushes
adapted to engage with the contact seg-
ments. - | | |

22. The combination in a controller for

electrical apparatus, of a rotatable shaft of

polygonal cross section, a sleeve surrounding
said shaft and having a cylindrical interior
surface, means interposed between the sleeve
and shaft for-preventing . relative rotation
of the sleeve with respect to the shaft and
tor securing the sleeve to the shaft, contact
segments carried by the sleeve, and station-
dry contact brushes adapted to engage with
the said contact segments. _ |

23. The combination in a controller for
electrical apparatus, of a rotatable metallic

" shaft of rectangular cross section, a hollow

rectangular insulating sleeve snugly fitting

over the said rotatable shaft, a sleeve sur-

rounding sald 1nsulating sleeve having an
interior cyhindrical surface, clamping plates

‘bearing upon the insulating sleeve, means
carried by the outer sleeve for forcing the

clamping plates against the insulating

f

Ir"._ﬂin-
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sleeve, contact segments carried by the outer
sleeve, and stationary contact brushes adapt-
ed to engage with the contact segments.

24, The combination in a cantroller for
electrical apparatus, of a rotatable shaft,
two sleeves mounted upon the shaft and in-

sulated therefrom and from each other, two

contact segments carried by one of the

sleeves and two stationary contact brushes

co-acting therewith adapted to provide two
breaks in the circuit as the controller is
turned to the off position, a plurality of con-
tact segments mounted upon the other sleeve,

a plurality of contact brushes suitably con-

nected with resistance and adapted to en-
gage with the said contact segments to vary
the resistance in the circuit, two of said plu-

rality of contact segments being adapted to

engage with the said contact segments to

break engagement with their corresponding

contact brushes simultaneously with the con-
tact segments upon the first mentioned
sleeve, said two contact segments being
mounted at the end of the second sleeve far-
thest removed from the said first mentioned
sleeve. '

25. The combimation in a controller for

electrical apparatus, of resistance coils, a
series of stationary contacts connected there-

with, a series of movable contacts for en-
gaging the said stationary contacts, a pair
of arc dividing contacts, a pair of movable
contacts mounted rigidly with the said se-
ries of movable contacts and adapted to en-
gage with said arc dividing contacts, means
for blowing out the arcs formed between
said stationary and movable contacts, a
trame work of plates of insulating material
forming chambers arvound the places where

the said arcs occur and mounted pivotally

on an axis parallel to the axis about which
the said movable contacts rotate, the insu-
lating chambers formed about the arc di-
viding contacts being provided with open-
ings through which the arc 1s adapted to be
blown, and the insulating chambers formed
about the resistance varying contacts being
closed upon all sides.

In testimony whereof I af
1In presence of two witnesses.

FRANK L. SESSIONS.

X my signature

Witnesses:

- Cari, D. SLOCTEMYER,
L B2 Hanmiroron.
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