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To all whom it may concern:

Be it known that I, Hargry SAWYER, &
citizen of the United States, residing at
Muskegon, in the county of Muskegon and
State of Michigan, have invented certain
new and useful Improvements in Electric
Controllers, of which the following is a full,
clear, and exact specification.

This invention relates to 1Iprovements in
electric controllers, and more particularly
to that class of controllers used in cranes or
other hoisting machinery. Heretofore in
devices of this character considerable diffi-
culty has been experienced in CAINING ACCESS
to the parts, which has usually been done
through the sides of the casing, thus necessi-
tating the spacing of the controllers where
several machines or motors are used, and
thereby occupving considerable floor-space.

| B

Furthermore, when the controllers are sufli-
ciently spaced the operating-levers are placed
out of convenient reach of the operator. In
instances where the controliers are placed
close together to concentrate the o erating-
levers it is necessary to remove the entire
controller and take it to the repalr-shop
when repairs are necessary' '

To overcome these dilliculties and to con-
struct an improved controller wherein all of
the parts which are likely to require atten-
tlon or renewal may be readily removed
from the casing is the primary object of this
invention. | -

A further object is to construct an jm-

proved controller, that a plurality may be

placed close together so as to concentrate the
operating - levers, and yet permit the in-
ternal mechanism to be easily and quickly
removed without taking the controller out
of position. |

A further object is to construct an inw-
proved device of this character in such g
manner that the carbon-dust which wears
and falls from the brushes when earbon
brushes are used will not be deposited upon
any of the electrical parts of the machine,
thereby obviating the danger of causing
short cireuits or grounds.

A further object is {o construct an im-
proved device of this character in which the
casing is provided with ventilating apertures

or openings at the top of the resistancoe-

chambers in order that the heat from the
resistance material may be carried oft froely

without coming directly in contact with the -

. brush-holder.

-l

- proved manner

| open and the cover bging in section.
' 1s an Irregular longitudinal sectional view on

A turther object is to provide an improved
manner of insulating the parts.

Aturther object is to constructan improved
resistance-card. |

A further object is to provide an im-
of mounting and securing
the resistance cards or frames in position.

A further object is to provide an im-
proved construction of contact-slates.

A further object is to provide an im-
proved arrangement of contact-plates.

A further object is to produce an im-
proved construction of brush-holder.

A further object is to provide an im-
proved construction of brush which may be
readily detached and removed from ~ the
controller without removing the controller
from position. -

A further object is to construct an im-
proved resistance-card ‘constructed from a
strip of resistance material folded or bent
upon itself into a zigzag shape, the adjacent
walls thereof being spaced fo dispense with
the necessity of an insulating material be-
tween the adjacent faces of the walls; and a
final object isto construct an improved device
of this character-in which the-various parts
may be readily removed from the casing and
which will be simple in construction, cheap
to manufacture, and effective in operation.

To the attainment of these ends and the
accomplishment of other new and useful ob-
jects as will appear the invention consists
In the features of novelty in the construction
and arrangement of the
hereinafter more fully set forth and claimed,
and shown In the accompanying drawings,
Hlustrating an exemplification of the inven-

t1on, and 1 which—

Figure 1 is a perspective view of the casin
or iramework with the door open and al
parts removed. Ilg. 2 is a front elevation
of a controller constructed in accordance
with the principles of this‘invention with the
parts assembled, the door of the casing being
Fig. 3

Iine 3 3 of Fig. 2. Fig. 4 is an enlarged ele-
vation of the brush and upperiportion of the
operating-lever. Fig. 5 is an end elevation
of the brush-holder and brush shown in F 1o,
4. Ifig. 6'is a top plan view of the brush-
holder with the operating-lever in section.
Fig. 6% 1s an enlarged detail elevation, partly
in section, showing the manner of connecting
the brush-holder to the lever.

Fie. 7 1s a-
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face view of the right-hand slate, showing
the connections of the resistance-contact
plates. Iig. 81s an obverse view of Ifig. 7,
showing the contact plates or strips. Iig. 9

9 is a view similar to Fig. 7 of the left-hand

slate. Fig. 10 is an obverse view similar to
Fig. 8 of the slate illustrated in Iig. 9. Fig.
11 is a diagrammatic view of the two slates,
showing the manner of wiring or the connec-
tions between the terminals. Iig. 12 1S a
sectional view on line 12 12 of IFig. 9. Iig.
13 is a top plan view of one of the resistance-
cards. Fig. 14 is a side elevation of the re-
sistance-card illustrated in Fig. 13. Iig. 15
is a cross-sectional view on line 15 15 of Kig.
13. Fig. 16.is a sectional view on line 16°16
of Fig. 13. TFig.17 is an enlarged detail per-

“spective view of a portion of one side of the

20

resistance-card frame, showing the insulat-
ing material seated therein; and Fig. 18 1S an
enlarged detail view of a guide an§ stop for
the operating-lever. . |

Relerring more particularly to the draw-
ings, in which the same reference-nuinerals
designate similar parts throughout the sev-
eral views, the numeral 25 designates gener-
ally a frame comprising the base of the con-
troller or casing for the resistance-cards, as
will be set forth. The sides and one end,

constituting the rear end ‘of the casing, are

closed by walls 26, which latter are provided
with a plurality of apertures or openings 27,
suitably arranged and for a purpose to be
hereinafter specificd. This base or casing
may be of any desired shape and constru cted
of anv suitable material, preferably heavy

cast-ironn. The front of the base or casing

40

is open and serves as a means by which ac-
cess may be had to the interior thereof, This
opening is closed n any suitable manner, but
preferably by means of a hinged door 28,
which may be held 1n a closed position by

means of a suitable catch or fastening device

45

<o

60

99. The base or casing may be provided

with suitable apertures 30, by means of

which it may be secured to the floor and

held from movement. |
The upper edge of the casing or base 25 1s

provided with a reduced portion-forming a

circumferential. shoulder 31, and 32 desig-
nates the top or cover of the base or resist-

“ance-card chambers.. This top or cover 1s

provided with inclined portions 33, which
form a tapering recessed portion, (best
shown in Figs. 1 and 3,) the edges of whieh
terminate short of each other and are dis-
posed substantially parallel to-the sides ot

vy ™ Pl 3P
the casing or base 25, as at 34, Fig. 3; to form

a longitudinal slot or opening 35, Fig. 1.
Centrally-disposed flanged uprights 36 pro-
ject above the top or cover 32, one at the

front and one at the rear of the casing or base
95. These uprights are provided with ven-
tilating apertures or openings 27 and also ap-
ertures 38 in the flanged portions thereot.

1

The cover or top 32 is also provided with ap-
ertures or openings 39 and 40, the apertures

or openings 40, which are located at the front

of the casing, being provided with a commu-
nicating recessed portion provided with an 70
inclined bottom 41, as best shown in Fig. 1.
The base or bottom of the casing or chamber

25 is open, as at 42, and extending longitudi-
nally thereof are centrally-disposed spaced -
bars or portions 4s. . | 75

Plates or partitions 44 are secured in any

desired manner at their lower edges to the -
bars.or portions 43 and at their upper edges -
to the flanged portions 34 of the top or cover

32 to form a housing or compartment 45, 3o
which is closed in front by a plate or parti--
tion 46 and in the rear by the wall 26,and in
which housing or compartment the operating-
lever is pivoted and operates, as will be more
fully set forth. This compartment or hous- 85
ing 45 divides the base 25 into two chambers

47 48. (See Fig. 3.) A plurality of rows of
insulators or insulated supports 49 are se-
cured to the walls of each of the chambers 47
and 48 and are so located as to support the go
resistance cards or frames and guide the
same while being inserted and withdrawn
 through the opening or door in the front of
the base or casing 25. ' |

The resistance-cards, any number of which g5

may be used, are all of the same construc-
tion and comprise a frame having side pieces

50 and 51, connected by end members 50.
Suitable resistance material 57 is secured
within the frame thus formed and is suitably 100
insulated from the sides thereof by means ot
insulating material 52. The resistance ma-
terial is preferably bent back and forth into

a serpentine shape, so that the walls formed

by the bent portions will be spaced from each 105
other, with the extremities of the material
terminating short of the ends of the. irame.
Suitable rods or bars 63 and 72 are secured

by one end to the resistance material 57 at
suitable points intermediate its length by 110
means ofp arms or brackets 61 and 70, and
their free ends 65 and 73 preferably pass
through suitable insulators 67 and 75, which
latter are secured, preferably, to one end of
the frame in any desired manner to form an 115
insulation between the frame and the end of

the rods. - L

- Secured to the upper face of one side of the,
resistance or card frame, preferably the sta-.
tionary member 51, and adjacent the forward 12¢c
end thereof is a spring 79, one end 80 of
‘which is permanently secured thereto by
' means of the bolts or rivets 54, the free end

]2 being slightly rounded, as at 83, so as to.
have a yielﬁing bearing with the face of the 123
frame member 51. This spring is bowed up--
ward or raised.intermediate its ends, as at

84 and is previded with a seat or depressed
“portion 85, and the end 82 1s preferably in-
| clined from the seat or depressed portion 85 130
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to 1ts extremity 83.
‘resistance frames or cards in the construction
shown are superimposed within the cham-
bers 47 and 48 and form two tiers. Each
frame is inserted through the door or openIng
in the front of the frame or casing and is slid
in and withdrawn in the same manner as an
ordinary drawer, each of the Sides passing
between two rows of the insulators
lated supports 49, the spgce between these
rows of supports being of g size shightly larger
than the height of the frathe, the bottom rows
of the insulators 49 Serving as supports for
the frames: The frame is shoved in until the
inelingd end 82 of the Spring engages one of
the insulators or supports in the upper row.
A further insertion of the frame will cause
“the spring to be depressed until its seat or de-
pressed portion 85 is adjacent the insulator
Or support, when it will spring into engage-
ment therewith, and thus lock the frame in
position and hold the same securely until ex-
tra force is applied to the outer end of the
- frame to withdraw the same. This applied

force will cause the spring to yield and permit

the frame to be withdrawn. _
Although there is shown and described g

ing the resistance frames or cards in posi-
tion, 1t 1s to be understood that any other

emploved. L A
Secured to the flanges of the uprights 36
are spaced piates of states 86 87 , which are

arranged parallel to each other and are he'd

in position by boits, which pass through the
apertures 88 therein and the apertures 38 in
the flanges of the ‘uprights 36 and with
which they registor. o
Arranged upon or secured to the jnner
face of the siate 86 and
mmsuiated from each other are resistance
contacts or p:ates 89, which are preferably
mounted vertically in relation to the siate
-and heid by means of boits or screws 97.

Any number of thesa contact-plates may be.

‘used, according to the number of resistance

frames or card$ used.” In Fig. 8 there is |

1liustrated a s'ate to which is secured sixteen
‘Tesistance-contacts 89, which are - divided
ntc two groups of eight each and are sepa-
Tated by a dead block or niate 90. --Contact
plates or strips 92 93, sumtably spaced and
insuiated from each other and from the re-

the s.ate 86. These contact strips or plates

are preferably located beneath and extend

the entire length of the resistance-contacts 89.
To the outer face of the s'atd 86, -and as

o shown in Fig..7 of the drawings, ‘are connect- -

ing strips or members 94, which are arranged

opposite the ends of the resistance-contacts
_ plates or strips |
J5°on the face of the slate 87 and the con- -
necting strips or-members 96 on thie outer.

'89.. The resistance contact-

(See Iig. 14.) - These

OT 1NSu-

of the s'ate 86~

specific form of spring for fastening ‘or hold- |

suttabiy spaced or

> Te- | resistance-contacts of ons
sistance-contacts 89, are secured to tha face of

i

3

face thereof are respectively of the same
construction and arrangement as the con.
tact-plates 89 and connections 94 of the
s:ate 86, R.ectrical connection is obtajned
between the piates 89 and 95 and connec-
tions 94 and 96 by means of boiis or SCTCWS
97, which pass through the plates 89 and 95,
s.ates 86 and 87, and into thoe connections 94
and 96, as shown in Fig. 12 of the drawings.
The dead biock or piate 08, carried by the
siate 87 and which ‘separates the groups of
resistance contact-plates 95, is preferably of
the same construction as the dead-block 90
Carried by the inner face of
the siate 87 are contact - strips 99 100, ar-
ranged in the same manner as the contacts 92
93 of the siate 86, but are not continuous, as
the plates 92 93.  On this siate the contacts
99 100 are not continuous, but comprise four
short strips, with a
| This
block or plate.101 may be a continuation of
the biock or piate 98, or a saparaie plate or
block may be used for this purpose. In
order to secure an e'ectrical connection ba-
tween these short spaced strips or contacts
99 100 and to secure the proper dirsction of
the current for reversal, as wiil be set forth,
the Sections of the contacts 99 100 are con-
nected by means of the Cross-pieces Or strips
102, arranged on the outside of the siate 87,
each strip connecting the diametricaily

~opposite sections of the contacts 99 100, and

sald strips ard held in position and secure
electrical contact with the sajd strips by
means of boits or screws 103, which- pass
through said strips and slates and into their.
respective contact-strips 99 100 in a4 manner
simiiar to the connection made by the'screws
or bolts 97 between the resistance-contacts
95 and connections 96, as shown in Fig. 12 of
the drawings, orin any other suitablé manner. |
Any other form of connection may be used
which would be suitabie for the purposz; but
this form has been found to be a simple and
effective one, although it is not desired.to be
himited to this specific form of conyection.
Each of the connsctions or connectinge

. a - . , oy . 2
| members 96 are provided, preferably adja-

cent their upper end, with a suitable binding-
post 104. The two groups of resistance-con-
tacts 89 and 95 of the piates or s'ates 8§ &7
are arranged in pairs-—that is, each of the

group is coupled
to the corresponding resistance-contact of
the other group carried by the same slate.
This is accomplished by means of the wires
or conductors 105, the ends of which engage
and are secured to the connecting member 96

1D any suitabie manner, either by means of
‘the binding-posts or by being soldersd there-
to or otherwise connected. ' |

A suitable connection is obtained between ,
the first resistance contact strip or plate 95

at the front end of the slate 87 and the con-

dead block or plate 101 8«
disposed between tf ir adjacent ends.

1GC

10§

I70

IT5
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taets and are secured in any desired manner,

“and 108" This conductor or wire 106 passes.

10

20

25

conductors 110 to

" being eut or having the insulation scraped

30

35

40

44

‘may be connected in any-desired manner
mneans of the connections 109, engaging the
threaded extremities 65 and 73 of the rods ot
bars 63 72, and 110 are suitable conductors
or wires, one end of which engage one of the
bars or rods 6372 of the resistance-eards and
the other ends suitable binding-post 104 on

_ tact-—stripugz, carried by the slate, 86 by
means of a suitable conductor or wire 106,

the ends of which engage the respective con-
preferably by means of binding-posts 107

down around the lower-edge of the slate 87,
through the opening 40 in the top of the re-

sistance-chamber 47, then up through the
n the other side
tothe point of conneciion 108 on the outside

corresponding opening 40 on

N

of the plate or slate 86. -

The resistance-cards comprising each tier

by

each one of the respective front groups of
conneciions 94 and 96, the conductors from

each tier of resistance-cards engaging the
connections on their respective slate. o

The beveled or inclined wall 41 of the ap-
erture or openings 40 permits the wires or

the resistance-chambers without danger of

off by the sharp edge of the opening. These
wires or conductors 110 (a few of which are

shown in Figs. 7 and 9) are connected to the

front group of resistance-contacts 94 96 of

their respective slate.

The resistance-cards may be connected 1n
any desired manner and so arranged that a8

the operating-lever is advanced or moved|
any number of cards may be cut out, thereby |
th of the current; but for

varying the strength
the purpose of illustration there is illus-
trated an arrangément and system ot coup-

ling in which all of the resistance-eards are

~ coupled to the first resistance contact-strips

on each slate adjacent the dead blocks or
The cards are so wired to the
next advancing contact that-one card of each
tier is eut out. The next advancing contact’
has two cards cut out, and so progresses to

plates 90 98.

the last contact, which is so wired that all of
the resistance-cards are cut out, thereby
driving the machine at the greatest speed
and with the most power. o
The two ends of the conductcz-wires 111

112 leading to the armature are connected,

55

respectively, to the contact strips or plates
99 100, carried by the plate or slate 87, pret-

~.erably at the rear thereof. The 4+ field con-

I6o

65

ductor 113 1s connected to the contact StTip -

or plate 93, as at 114, and the end of the —
feeder-wire 115 is secured, as at 116, to one
of ‘the resistance contacts or plates 88, as
shown in diagram in Fig. 11. '

A lever 117 stands and moves within the
housing or compartment 45, and its upper

end projects above the’ top of the resistance- |

4
"
L]

pass through the top of
which passes

128, thereby

242,842

compartments 47 48 and moves between the
slates 86 87, the upper extrémity thereof
‘terminating 1n a suitable handle 118, This
lever 1s pivotally mounted at its lower end
| within the casing or housing 45 by means of
the bolt or axle 119; suitably supported. An

arm or projection 120 extends from the lever,

preferably adjacent its pivot-point, and said

arm or projection’is provided with a curved

bearing-face 121; having a central depressed

portion or-recess 122.

iacent the front of the housing or casing 45
1s & bracket; 123, Pivoted to the bracket 1s
an arm 124, to the free end of which is jour-

‘naled a roller 125, which is adapted to engage

Secured to the casing or base 25 and ad-

70

75

8c .

and bear against the face 121 of the arm or ‘

and its point of pivotal connectiomn with the

' bracket 123 is preferably formed by winding
or twisting its end around a bolf et axle 126
to ‘form -8 spring-coil 1127, terminating ‘in .-
| an upwardly-projecting !
- A block 129, p'rquideﬁ with abeveled or in-

_projection 120. . This arm is preferably con-
structed of spring metal, such as heavy wire, -

85

free extremity 128.

Qo .

clined face 130, is secured to the. bracket 123

by means of an adjusting screw or bolt 131,
bracket.

the arm 124, and by adjusting the block up or

thraugh said block and into the
" This beveled or inclined face 1301s -

adapted ﬁo-en‘gage'th'e-afrée extremity 128 of ¢ 5

down by means of the bolt 129 greater or less

pressure is exerted upon the projecting end
“or decreasing the .

_ increasing
pressure of the roller 125 upon the bearing-

face 122 of the projection or arm 120 carried
-bg--théi-laver. 117.-- The bracket 123 is prefer-
o

ing the roller 125,will project through the

‘front thereof. - Thus:it will be seen that the

roller 125 has at all times & bearing upon the

face 121 of the arm or projection 120. an

¢ the lever in its inoperative position.

tions 33 of the top or cover of the resistance-
chambers 47 48 and adjacent the slot or open-
ing 35 therein are projections or bosses 132,

ly logated outside of the housing or casing
-45 sothat theextremity of the arm 124, carry-

105

100

‘serves to retain the lever in any position to
which it may be moved. The depression or
I récess 122 serves as a neans f~r centering and
‘holdin :
~ Carried by or secured to the inclined por-

110

11 5

each of which is provided with ascrew-thread- :

ed aperture 133. ‘ 54
vided with a straight front-edge 135 and éars
or projections 136, extending from 1its rear

1

A cuide-plate 134 1s pro-

ed%e ~which latter are ﬁmvideawith slots'137,

and at one end thereof is a forwardly-project-

ing hook or stop 138, " One of these plates is
placed on each side of the slot 35 with the
hooks 138 toward the front and back end of
the casing extending across the slot and in

the path of movement of the lever 117 and

125

are held in position by means of bolts or

screws 139 passing “through the registering
apertures. The front edges 135 of -these

130
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the lever 117 and may be adjusted as desired
by means of the slots 137 and bolts 139, and
the projecting ends 138 serve as stops to be
engaged by the lever 117 to arrest its forward

and backward movement and to prevent the

brushes which are carried by the lever from
passing beyond the end contact-plates, as will
be set forth. '
The brushes which are carried by the lever
and which pass over the resistance-contacts
and also those which pass over the armature

and field contacts are all mounted upon or |

carried by a single block or plate 140, which

1s preferably constructed of some insulating
- material or may be of metal with any suitable
Insulating material secured between it and

This block is provided |

the electrical parts.
with two keyhole-slots 141 142, the lower one
of which preferably opens through the edge
of the block, as shown. Carried by the lever
117 are two bolts 143, which are provided

-with heads adapted to pass through the en-

iarged parts of the slots 141 142, so that the
shanks of the bolts may enter the smaller por-
tion thereof when the brush is lowered into
position, after which the nuts 144 may be
tightened for securing the brushes onto the
lever and in proper operative position.

Mounted upon or carried by the face of the
- block or plate 140, preferably near the top

and extending across the same, is a plate or
pole piece 145, carried also by the plate or
block 140,
thereof and located over or in close proximity
to each end of the pole-piece 145 are guides or

- housings 146, which are preferably secured in

- passing through flanges carried

40

~brushes is a spring 150,

position by means of bolts or screws 156,
thereby,

through the pole - piece 145; and into the

‘block or plate 140, and these bolts serve as g

means for holding the parts assembled. Suit-
able brushes 147 of any desired material, such
as carbon or the like, are slidingly mounted
in the guides or housings 146 and are disposed
diametricalty opposite each other.

A clip 148 engages the inner extremity of

each of the brushes 147, and each clip is pref-

erably provided with a lug or projection 149,
material, and disposed]

of suitable insulating |
between each two diametrically opposite
which is preferably

in the nature of a coil, the extremities of

which surround the projection 149 and tend
to normally hold the extremities of the
brushes 147 beyon1 the edges or siles of the

- black or plate 140, A suitable flexible elec-

6o
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“trical conductor 151 also connects the inner

extremities of the brushes 147. Mounted
also upon the face of the block or plate 140
18 an electromagnet comprising a coil 152,
surrounding a pole-piece- 153, the extremi-
ties 154 of Whic{l project beyond the ends of
the coil and stand adjacent the projecting
extremities of the brushes 147 and prefer-

and disposed adjacent the edge

| ing beyond the sides of

[~

plates stand adjacent and serve as a cuide for | ably above the extremities 155 of the pole-

prece 145, which are preterably bent out of
the plane of its body portion and loward the
brushes,
move between the extremities of the pole-
pieces.  Any number of these brush-sections
may be provided, and by constructing the
brushes of sections one or more sectlons may
yield to the uneven surface of the resistance-

contacts should the same beconme worn and

yet insure a good contact. The electromag-
net may be secured and held in position in
any aesired manner, such as by means of
serews or bolts 156, and may be of any de-
sired shape.  Mounted also in the block or
plate 140 and diametrically opposite to each
other ani near the edge thereof are boxes or
housings 157, which are preterably provided
with an opening or aperture 158 ‘Moving in
these boxes and projecting beyond the edges
thereof are brushes 159, of any suitable ma-
terial, such as brass or the like, and 160 desig-
nates a flexible eloctrical conductor one end
of which passes through the aperture or open-
ing 158 and is secured to the brushes in any
suitable manner, such as a bolt or screw 161,
The other end is secured to the boxes or
housings 157, which latter are constructed
of suitable conducting material, such as brass
or the like. The ends of the electric cojl 152

are electrically secured to the boxes or hous-

| Ings 157 in any suitable manner, preferably

by means of the ends of the wire entering a
socket 162 and are held therein by means of
screws 163.

The boxes 157 are provided with ears or
projections 164, located, preferably, at one
corner thereof, and pivoted therein are le-

o that sall brushes stand and

7¢C
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VErs or arms 165, the extremities 1652 of -

-which engage and rest against the inner ex-

tremities of the brushes 159.
free en thereof are lugs 166,
insulating material,

Carried by the
of any suitable
and connecting these

lugs is a spring 167, which normally tends to
! draw the levers

Ira; 165 mward, thereby forcing
their other ends outward, causing the brushes

159 to normally and yieldingly project be-

ond the sides of the plate or block 140.

oxings or housing 168 are also carried by
the plate or block and are located adjacent
the edges thereof and preferably near the
bottom of the lower end.” These latter boxes
may be constructed of a single piece of ma-
terial or connected in any suitable manner.
Brushes 169, of suitable material, such as
brass or the like, are mounted to move in the
boxings or housings 168, and carried by the
inner and adjacent ends thereof are insu-
lated lugs or projections 170. A suitable
expansive spring (not illustrated, but simi-
lar to the spring 150)is disposed between and
engages the lugs or projections 170 and serves
as a means tor holding the extremities of the
brushes 169 normally and yieldingly project-

LY

the block or plate
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140, and a suitable flexible electriéal con- |

ductor 171 is disposed between and connects
the inner ends of these brushes similar to the

manner in which the brushes 147 are con-
o - Pineans of the conductors 105.

nected. |

With this construction of brush and holder
it will be seen that in order to place the same
into position all that 1s necessary 1s to un-|

. serew the nuts 144 sufficient to permit the

IO

ter is lowered into proper position and the
nuts tightened. The brushes and holder
may be removed by simply unscrewing the

T5

- until the enlargements of the slots 141 are
opposite the heads of the bolts 143, when it
by slipping the sare over.
. The brush-holder block or
plate is of such a size that when in position
and when secured to the lever 117 betwee:n
 the slatesor plates 86 and 87 theedges thereot |
will be in close proximity thereto, and the
ends of the brushes will project beyond the
edges of the block 140 a distance greater than
the distance between the two slates, so that
when foreed into' position the springs be-

~ may be removed
- 20

heads of the bolts 143 to be shoved forward,
 so as to pass through the enlarged openings

in the block or plate 140, after which the lat-

nuts 144 and raising the block or plate 140

the .bolt-heads.

- tween the brushes will be compressed, there-

- 20
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‘resistancecontact-plates 89 95.
© 159 engage the contacts 92 99 and constitute
the upper reversing-brushes, while the lower

by insuring a positive and good connection

between the brushes and their respective con-
tacts. ? |

Tt will be noted that when in position the’

carbon or resistance brushes 147 engage-the

reversing-brushes 169 engage the contacts
93 100. Obviously the contacts carried by

the slates 86 87 may be mounted in any de- to.
| tact-plate 99, across to-the diametrically:
‘opposite contact 92, through the contacting
| brush 159, coil 152, and

sirable manner, and the brushes may be ar-
ranged in accordance with the contacts, and

any number of brush-sections may be em-

ployed; but the form and arrantement

shown and deseribed is the preferred form of
" the invention and is illustrated as a simple | res _
| brushes 147 across to resistance-contacts on

exemplification of the invention. It 1is, how-

ever, to be understood that in this form the-
‘brushes make electrical connection directly
across from contacts on one slate to the con- .

tacts directly opposite on the opposite slate.

The operating-lever 117 normally stands mn a
central position with the extremities of the

various brushes adjacent the dead-blocks 90
98 and in.-this position no current passes

through the controller. . The resistance-

cards may be connected in any desirable
manner and are also connected to the termi-
nals or contact-plates 89 95, so that as the

lever is advanced and the brushes engage the |

contact-plates 89 95 any number of resist-
ance-cards may be cut oyt. In the form
shown the cards on each side are preferably
connected with the diametrically opposite

{

|

65 contacts 94 96, located at the front of the .

842,342

machine and on one side of the déad-blocks
00 98 by means of the conductors or wires
110, and the front set of contacts are in turn
connected to their respective rear set by
The cards
being so connected or arranged that when

‘the handle is started from the eentral posi-

je

tion and the brushes moved from the dead- -

blocks and into engagement with the first

contact, the current will pass through all of
the resistance-cards, and as they advance

73

from one contact to the next succeeding one
one or more resistance-cards will be succes-

sively cut out, as already explarned. |

A cover 172, of any suitable material and
construction, is provided as a protection for
the contact slates and brushes and 1s pro-

80

vided with a slot 173 in the top aud flanges

174, adjacent the bottom thereof. This

cover is adapted to be inserted over the

slates and brushes, so that the flanges 174
rest upon the shoulders 31, formed by the re-
duced portion of the base or resistance cas-
ing, so that the extremity or handle 118 of
the lever 117 projects through the slot and

ng,
above the top of the cover, so as to be access-
ble to the operator. Starting with the lever
in such a position that the resistance-brushes
147 engage the first diametrically opposite

resistance-contacts 89 95 adjacent the dead-

blocks 90 98 and designated by a double ar-

| row, the current will takethe following course:

90

95

intering through the wire 113 to.the con-

| tact-plate 93, through the brushes 169 across
The brushes:

to the diametrically opposite contact-plate
100, through the connecting-strip 102 to the

upper contact-plate 99 on the same slate,

106 |

through the conductor 111, motor M, back .

connecting-strip 102 apd across to the con-

rush 159, back
through the conductor 106 to the resistance-
contacts 95, through wires or conductors 110,
resistance-cards on one side, resistance-

other side, wires 110, resistance-cards on

ply. Should the lever be moved so that the
brushes engage the contacts on the other side

through conductor or wire 112 to the other . -
to5

110

| other side, out through conductor 115, mo-
tor-field M F, and back to the source of sup-

I I's;

of the dead-blocks, the direction of the cur- - |

rent will be the same, except that by means:

of the separated contacts 99 100 and the ar-
rangement of the connecting-pieces 102 the
current will pass through the motor in_the
opposite direction or through conduetor 112,

+ motor M, and back through conductor 111,

thereby réversing the motor.

" A very effective construction and arrange-

ment of the magnetic blow-out for extin-
| guishing the are formed by breaking the cir-
_cuib on the resistance-contacts as the brushes
aTe moved is herein illustrated. Im this ar-

120

113()_ -



.60

10

IS5

20

30

35

40

45

50

55

05

holder. - |
The parts may he easily removed when.

842, 342

rangement the

pole - pieces are arranged on
either side of

and very close to the adtive

faces of the brushes, where the electric are is |

formed, and by surrounding one of the poles
with the coil the length of the magnetic cir-
cuit and the air-gap between the poles is

greatly reduced, thereby greatly Increasing |

the power of the magnet and the effective-
ness of the blow-out. The coil receives its
energy by means of the hrushes 159 engaging
the diametrically opposite contacts 92 99,
It will be observed that the inclined por-
tions 33 of the cover or top 32 of the resist-
ance-chambers communicates with the hous-
Ing 45, in which the lever 117 operates. In
devices of this character considerable diffi-
culty has been experienced when carbon-
brushes are used, as the caroon-dust usually
falls upon some of the active parts, thereby
often causing short circuits and defective op-
eration of the parts. In this construction
any dust or powdered carbon which comnes
from the brushes falls upon the top or cover
32 of the resistance-chambers and will be de-
flected by means of the inclined portions 33
1nto the lever-housing 45 and between the
tiers of resistance-cards. The bottom of this
housing being open, the dust will be.deposited
upon the floor or ground. By providri)ng the
ventilating-apertures 27, 37, and 39, together
with having the bottom of.the chambers
open, a circulation of air is provided which
passes freely through the casing, carrying off
any heat which may be generated from the
resistance material o prevent the same from
coming directly in contact with the brush-

worn. or for other purpose and new ones sub-
stituted without moving the machine or en-
tirely dismembering it. | o

It 1s to be understood that it is not desired
to be limited to the exact details in the con-
struction and arrangement of the several
parts, as various changes may be made with-
out departing from the spirit of the invention.

If desired, the positive and negative current
may be reversedp with respect to each other,

and the motor - fields may be included in

either of the conductors 113 or 115. Fur-
thermore, if desired, the magnetic coil may
surround a core connecting the pole - pieces

145 and 154 instead of surrounding the pole-
plece 154. ' '

What is claimed as new js— o
. 1. Inacontroller, the combination of 8.cas-
ing; resistances and contacts therefor, a mov-
able contact member projecting from the cas-

- 1ng, and imeans for catching and confining the
particles discharged from the contact mem-

ber., _

2. In a controller, the combination of a cas-
Ing; resistances
able contact member projecting from the cas-
ing, and means for housing the contact mem-

casing, having a

. ranged longitudinally

| in the casing to
| bers, resistance-cards within each of the

the top of

and contacts therefor, 8 movy- !
‘the chambers,

7

ber and catching and confining the particles
dislodged from the contact member.

3. In a controller, the combination of g cqs-
Ing, resistances and contacts therefor, a mov-
anle contact member projecting from the cas-
Ing, a housing for the contact member and
means communicating with the housing and
extending downwardly from the top of the
casing and adapted to catch the pardicles dis-
lodged from the contact member and conduct,
the same to the bottom of the casing.

4. In a controller, a frame comprising a
perforated top and walls,
and a door at one end, spaced partitions ar-
ranged longitudinally within the casing to
form a central chamber, the top being pro-
vided with a slot, having an inclined side
communicating with the centra] chamber,
and standards or uprights extending from the
top of the casing adjacent the ends of the slot
and extending beyond either side thereof.

5. In a controller, a frame comprising g
casing, having a perforated top and walls,
and a door at one end, spaced partitions ar-
within the casing to
form two separated chambers, said top being
provided with a slot cominunicating with the
space between the chambers, the edges of:the
slot being inclined, a closure for the front of
the space, and flanged uprichts extending
above the top of the casing adjacent the ends

slot, said flanges standing on either
side of the slot. o
6. In a controller, a controller-frame com-

prising a-closed casing provided with door
at one end, a centrally-disposed longitudinal
closed housing arranged within the casing to
form two separated chambers, the top of said
housing being provided with g tongitudinal
slot, uprights extending above said top, ad-
jacent the ends of the slots, and supports
within the chambers and carried by each of
the walls thereof.

7. In a controller; a controller-frame com-
prising a closed casing . provided with a-door
at one end, a longitudinal closed housing ar-
ranged within the casing to form two sepa-~
rated chambers, the top of the housing being

provided with a longitudinal slot, and" up-

| rights extending ahove the top adjacent the

ends of the slot. ;

8. In a device of the class described, the
combination of & casing open at one énd, a
door for said opening, spaced partitions with-
form two separated cham-
chambers, and removable through the door,
the casing being provided with g
slot communicating with the space between
the chambers, contacts secured to the top,
connections between the contacts and the re-
sistance-cards, a lever projecting through the
slot into and movable in the space between
and brushes carried by the le-
ver and adapted to engage the contacts.

70

75

3¢

Qo

00

105

LIO

120

130




10

—

9. In a device of the class described, the
combination of a casing open at one end, &
door for said opening, spaced partitions lon-
citudinally disposed within the casing to
form two separated chambers, resistance-

cards within each of the chambers and remov-
able through the door, the top of the casing
being provided with a slot communicating
with the space, insulating-supports secured
to the top on either side of and ad)acent the
slot, contacts carried by the adjacent taces of
the supports, connections between the resist-
ance-cards and the respective contacts, a le-
ver pivoted within the space between the
chambers and projecting through the slot,

and brushes removably secured to the lever

~ above the top, said brushes moving between
“the supports and engaging the contacts car-

20

ried thereby.

10. In a device of the class described, the

combination of a casing open at one end, a

‘door for said opening, spaced partitions cen-
trally disposed within the casing to form two

separated chambers, resistance-cards adapted
to be inserted into the chambers through the
front of the casing, the top of the casing being
provided with a slot communicating with the
space between the chambers, uprights ex-
tending above the top on each side of the slot,
insulating-supports secured to the uprights
adjacent the slot; contacts carried by the ad-
jacent faces of the supports, connec tions be-
tween the resistance-cards and the contacts,
a lever pivoted between the chambers, and
brushes removably carried by the lever, said
brushes standing between and adapted to
successively engage the contacts when the le-

" ver 18 moved.

40

55
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11. In a device of the class described, the
combination of a casing having an opening in
one end, a closure for said opening, sald cas-
ing being divided to form two independent
separated chambers, resistance-cards remov-

‘ably seated within the chambers, the top of

the casing being provided with a slot com-
municating with the space between the cham-
bers, and an aperture communicating with
each of the chambers, said top being also pro-
vided with a recessed portion communicating

with the apertures and having an inclined
orts secured to the

bottom, insulating-supp
top adjacent the sides ot the slot, contacts

carried by the supports, conductors secured
to the contacts ‘and resistance-cards and |

passing through the apertures and recesses, a
lever pivoted between the chambers, and pro-
jecting through the slot, and brushes carried

by the lever, said brushes being disposed be-

tween the supports to engage the contacts
thereon.
12. In a device of the class described, the

¢ombination of a casing having an opening at

one end, a closure for said opening, an in-

closed space within the casing, the top there-

. N . . - |
of being provided with a slot, resistance- |

by

‘ance-cards removably seated in

842,342

cards removebly seated within the casing
and on both sides of the inclosed space; con-

| tacts secured to the face of the top adjacent
to and on both sides of the slot, connections

between the contacts and the resistance-

70

cards, a lever pivoted within the space and -

extending through the slot, brushes carried
the lever and engaging the contacts, an
adjustablé guide secured to the top adjacent
the slot, and a stop carried by |
Ttanding within the path of movement of the
ever. |

13. In a device of the class described, the

combination of a casing having an opening at

one end, a closure for said opening, an 1n-

closed space within the casing, resistance-

cards removably seated within the casing

and on both sides of the inclosed space, the
top of the casing being provided with a slot
communicating with the space, and having
inclined edges, uprights extending above the
top adjacent the ends of the slot, insulating-
supports secured to the uprights and stand-
ing on both sides of and adjacent the slot,
contacts carried by the supports, connections
between the contacts and resistance-cards,
and brushes ¢arried by the lever, said brushes
standing between the supports and engaging
the contacts thereon. = o
14. In a device of the class described, the
combination of a casing, having an opening
at one end, a closure for said opening, an in-
closed space within the casing, dividing the
casing into two separated chambers, resist-
nee-( the cham-
bers, the top of the casing being provided
with a slot having inclined edges and com-
municating with the space, contacts carried
by the top, connections between the confacts
and resistance-cards, a lever pivoted within

the space and extending through the slot,

the guide and

15

8o
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brushes carried by the lever and moving be-

‘tween and engaging the contacts, and a cen-

tering device engaging the lever for holding
the same in an inoperative position.

15. In a device of the class described, the
combination of a casing having an opening
in one end, a closure for said opening, an in-
closed space within the casing, resistance-
cards within the casing, the top of the casing

being provided with a slot communicating

with the inclosed space, contacts secured to

the top, connections between the resistance-.

cards and contacts, a lever pivoted within
the space and extending through the slot,

brushes carried by the lever and engaging the

contacts and located in close proximity to

10,

115

[20

the slot, an arm carried by the lever within

the inclosed space, said arm being provided

“with a bearing-face having a centrally-dis-
posed recess, and a retaining-roller engaging

the face and adapted to be seated in the re-
cess for holding the lever in its central posi-
tion. '

16, In a device of the class described, the
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combination of a casing having an opening °

n one end, a closure for said opening, the top
of the casing being provided with a slot,
spaced partitions within the casine and dis-
posed on opposite sides of the slot, a lever
pivoted between the partitions and extend-
mg through the slot, said lever being pro-

—_

vided with a bearing-surface having a re-
cessed portion, a spring-supported roller en-
gaging the bearing-surface and adapted to

enter the recess for centering the lever, ineans

for varying the tension of the arm, resist-"

ance-cards removably seated in the casing,
contacts carried by the top of the casing, con-
nections between the contacts and resist-
ance-cards, and brushes carried by the lever,
said brushes being adapted to engage the
contacts.

17. In a device of the class described, the
combination of a casing-open at one end and
having a longitudinal slot in the top thereof,
a closure for the opening, spaced partitions
within the casing and located on either side
of the slot, a lever pivoted between the par-
titions and extending throuch the slot, an
arm carried by the lever between the parti-

~tions, said arm being provided with a bear-

Ing-surface, a bracket, a spring-arm pivoted
intermediate its ends to the bracket, a roller
carried by one end of the arm and engaging
the arm carried by the lever, a movable
block mounted on the bracket and engaging

the other end of the arm, means for adjusting

the block to vary the tension of the roller
against the bearing-surface, resistance-cards
within the casings, contacts adjacent the le-
ver, connections hbetween the resistance-cards

and contacts, and brushes carried by the le-

ver tor engaging said contacts.

18. In a device of the class described, the
combination of a casing open at one end and
having a longitudinal slot in the top thereof,
a closure for the opening, spaced partitions
within the casing and disposed on opposite

extending above
the top of the casing adjacent the ends of the
slot, flanges carried by the uprights and
standing on either side of the slot, parallel in-
sulating-supports secured to the flanges and
adjacent the sides of the slot, resistance-cards
within the casing, contacts carried by the ad-
jacent faces of the supports, connections be-
tween the contacts and the resistance-cards,
a lever pivoted between the partitions and
extending through the slot, a brush-holder
removably carried by the lever between the
supports, and brushes carried by the holder
and engaging the contacts.

19. In a device of the class described, the
combination of a casing open at one end and

provided with a slot in the top thereof, spaced |

partitions within the casing adjacent the
sides of the slot, a lever pivoted between the
partitions and extending through the slot,
‘uprights secured to the top of the casing and

S

on either side of the slot, contact-supports
secured to the uprights on either side of the
iever and parallel with the sides of the slot, a
brush-holder removably carried ny the lever
and extending across the slot, brushes car-
ried by the holder and engaging the contacts,
resistances within the casing; and connec-
tions between the resistance material and the
contact-supports.

20. In a device of the class described, the

“combination of a casing open at one end and

provided with a slot in the top thereof,
spaced partitions within the casine adjacent
the sides of the slot, a lever pivoted between
the partitions and extending through the slot,
spaced contact-supports secured to the top
of the casing adjacent the sides of the slot and
pavallel therewith, a lever pivoted between
the partitions and extending through the slot

1n the top of the casing, a brush-holder ve-

movably carried by the lever between the
supports, brushes carried by the holder, said
brushes extending across the slot and engag-
ing the contacts, resistances within the casing
and on both sides of the space formed be.
tween the partitions, connections between
the resistances and the contact-supports, and

-a removable cover for the contact-supports

and brushes, said cover being provided with
a longitudinal slot through which the lever
passes..

21. In a device of the class described, the
combination of a casing having a slot in the
top thereof, spaced parallel contact-supports
secured to the top adjacent the slot, a lever
projecting through the slot and moving be-
tween the supports, a brush- holder, said
holder comprising a block or plate having
keyhole-slots therein, brushes carried by the
holder and yieldingly projecting beyond the
edges thereof, said holder being disposed
across the slot in the top of the casing with
the brushes engaging the contacts, means
carried by the lever and adapted to Dass
through the slots in the holder for remova bly
securing said holder to the lever, resistance-
cards, and connections between the contacts

‘and resistance-cards.

4

22. A device of the class described con-
tating spaced parallel vertical contact-sup-

- ports of insulating material, a lever movable

between the supports, a brush-holder within
the space between said supports, means car-
ried by the lever detachably engaged by the
holder, and brushes mounted upon the
holder, said brushes being adapted to engage
the contucts, and being disposed transversely
across the space formed between the Sup-
ports. | -

- 23. In combination, in a device of the

class described, a pair of vertically-disposed

parallel contact-slates, a dead-block secured
to the adjacent faces of each slate, near the

‘upper edge and adjacent the center thereof,
| a plurality of diametrically opposite contacts
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secured to the slates on - each side of the
blocks, a pair of contact-strips secured to

each slate respectively, diametrically oppo-

site each other, each of th® contacts on one
slate being dividéd into two:sections, cross-
connections between the diagonally opposite
sections of the said contacts, and brushes dis-
posed between the slates and engaging re-
spectively the diametrically opposite con-
tacts carried by the slates.

24. ‘In a controller, the combination of a

~ pair of plates, contacts carried by said plates,

-5

a lever moving between the plates, a brush-
holder, said holder comprising a base, resist-.

ance - brushes carried by the base and pro-
jecting beyond the edges thereof, an electrical
connection between said brushes, an electro-

 magnet carried by the base, the poles of said
magnet being disposed adjacent the active

20

- slates and with the brushes engaging their
3.

35

40

faces of said brushes, a second set of brushes
carried by the base, arranged in pairs diamet-

rically opposite each other, the terminals of

the magnetic coil having electrical connec-
tion with one pair of diametrically opposite

‘brushes of the second set, connections be-

tween the other pairs of brushes, and means
carried by the lever for engaging the holder
to removably secure the same between the

respective contacts carried by said slates.
25. A brush-holder for controllers and the

like, comprising a base, .an electromagnet

carried thereby, the poles of said magnet be-

ing spaced from each other and disposed ad-

jacent the edges of the base, resistance-
brushes moving between the poles, electrical
connections between said brushes, contact-

brushes carried by the base, connections be-

tween said contact-brushes and the ends of
the coil, a second set of contact-brushes, and
an electrical connection between said second

_set, of brushes.

50,
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26" A brush-holder for controllers and the
~ like, comprising a base, an electromagnet car-
. sgaced from each other and disposed adjacent
- the edges of the base,-diametrically opposite
. resistance-brushes moving between the poles,

ried thereby, the poles of said magnet being

electrieal connections between the brushes,
diametrically ‘opposite contact-brushes’ car-

‘ried by the base, connections between said

contact-brushes and the ends of the magnet-
coil, a second set of diametrically opposite

.. contact-brushes, electrical connections be-

tween said second set of brushes, and means
disposed between each pair of diametrically

“opposite brushes for normally helding their

ends beyond the edgesof the base, said means
‘being insulated from the brushes.
27. A brush-holder for controllers and the
like, comprising a base, spaced pole-plates
carried thereby, the ends of said plates being
located adjacent the.edges of the base, a pair

of diametrically opposite contact-brushes, a

coil surrounding one of the pole-plates, and

‘site brushes of each
Iated from and disposed between each pair of

- ject bevond the sides of the supp
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having eléctrical connection with each of the
brushes, diametrically opposite resistance-
brushes movably mounted between the ends

of the pole-plates, a second pair of diamet-

rically opposite contact-brushes, connections
between the respective diametrically oppo-
pair, and means 1nsu-

brushes, for normally and yieldingly holding
the free ends thereof beyond the edges of the

. base.

28. A brush-holder for controllers and the
like, comprising a support, spaced pole-plates
secured thereto and having their ends adja-
cent the sides of the support, diametrically
opposite contact - brushes, a coil surround-
ing one of the pole - plates with each end m
electrical connection with one of the brushes,
resistance -brushes movably mounted be-
tween the ends of the plates, an electrical
connection between said resistance-brushes,
the ends of the pole-plates being deflected
toward each other and in close proximity
to the active face of the resistance-brushes,
a second pair of diametrically opposite
contact - brushes, an electrical connection

between said brushes, and an expansible

member insulated from and disposed be-

tween each pair of brushes for causing their

active faces to normally and yieldingly pro-
ort.

29. In a controller, the combinatron of a
supporting-frame, a plurality of resistance-
cards supported -by and independently re-
movable from said. frame longitudinally,
contacts for sald resistance-cards, respec-
tively, and a movable contact member for
said contacts. -

30. In a controller, the combination of a
casing, having an opening at one end, a clo-
sure for said opening, a compartment within
the casing, insulated supports secured to the
walls of the compartment and.disposed op-
posite each other, resistance-frames resting
upon said supports and adapted to be with-
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drawn through the front of the casing, con-

tacts-secured to the casing, connections be-
tween the resistance-frames and the con-
tacts, a lever pivoted within the casing and
outside of the compaitment, and brushes

'1'15.

carried by the lever and adapted to en-

oage the contacts. -
31. In a controller, the combination of a

casing, having an opening at one end, a clo-

sure for said opening, a compartment within.

the casing, vertically-spaced 1msulated sup-

norts secured to the walls of the compart-

ment, the supports on one wall being, ar-
ranged diametrically opposite those on the
other wall, resistance-frames resting upon

<ald supports and adapted to be withdrawn

through the front of the casing, and means
carried by each frame and adapted to en-
oage the next adjacent support for holding

-said frame within the casing.
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32. In a controller, the combination of a
casing having an opening at one end, a clo-
sure lor sald opening, a compartment within
the’ casing, vertically-spaced insulated Sup-
ports secured to the walls of the compart- |
ment, superimposed resistance-frames rest-.
Ing upon the supports and adapted to be in- |
serted through the front of the casing and be-
tween the supports, and a yielding member
carried by the frame and adapted to engage
the next adjacent support for holding the
fraines against displacement. |

33. In a controller, the combination of a
casing having an opening at one end, a closure
for said opening, a compartment within the
casing, vertically-spaced and oppositely-dis-
posed supports secured to the walls of the.
compartment, resistance-frames resting upon
sara supports and adapted to be withdrawn
through the front of the casing, and an up-

wardly-bowed spring, one end thereof being |

secured to the frame, said spring being pro-
vided with a recessed portion intermediate its

-
'
3

ends, the free ends of the spring being in-
clined and terminating adjacent the face of

the {rame, said spring being adapted to en-

gage and be depressed by the next adjacent
support when the frame is inserted, so that the
recess therein will engage the said support.

34. In a controller, the combination of a 1

casing having an open front end, insulated
supports carried by the walls thereof and
serving as guides, resistance-cards, COMpTIS-
Ing & frame, resistance material carried there-
by and insulated therefrom, said cards bein
adapted to'be. inserted through the front of

- the. casing and guided between the Insu-

lated supports within the casing.

. In testimony whereof I have signed my

name to this specification, in the presence of

two subscribing witnesses, on this 27th day

of January, A. D. 1906. '
- o HARRY SAWYER.

Witnesses: - |

- T.C Axin,

O1TO ALBERT.
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