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To all whom it may concern. 
Be it known that I, THOMAS E. BARNUM, 

a citizen of the United States, residing at 
Milwaukee, in the county of Milwaukee and 
State of Wisconsin, have invented new and 
useful Improvements in Motor-Controlling 
Devices, of which the following is a full, 
clear, concise, and exact description, refer 
ence being had to the accompanying draw 
ing, forming a part of this specification. 
My invention relates to improvements in 

motor controllers and is preferably appli 
cable to controllers which perform the func 
tion of both a rheostat and reversing switch. 
One of the objects of my invention is to 

produce a controller of the character stated 
which shall produce better results with less 
wear and destruction to the parts than those 
heretofore devised. 
My invention also contemplates certain 

electrical and mechanical relations between 
the parts, which reduce the number of points 
at which the circuit is broken, and at the 
same time prevent destructive arcs at the 
points where the circuit is opened. 

For the purpose of disclosing my inven 
tion I have illustrated in the accompanying 
drawings one embodiment of the same. It 
will be understood, however, that other con 
tolers embodying the same invention may 
be devised which, while departing from de 
tails of construction, do not depart from the 
spirit of my invention. 

In the drawings: Figure 1 is a front view 
of the controller. Fig. 2 is a rear view 
thereof. Fig. 3 is a sectional view taken on 
the line 3-3 of Fig. 1, and Fig. 4 is a dia 
gram of the electrical connections and rela 
tions of the parts of my controller. 
The controller is preferably provided with 

a Supporting frame which preferably con 
sists of an integral structure made of mag 
netic material, and comprising three radial 
arms, two of which 1 extend substantially 
horizontal and the third 2 extends Substan 
tially vertical, a base 4 having two feet 5 
and a bearing sleeve 6. The arms extend 
radially from a common center and are all 
arranged in the same plane. The sleeve 6 is 
formed at the juncture of the arms and its 
axis extends transversely to the plane of the 
arms. The frame Supports a face plate or 
base 7 formed of insulating or other suitable 
material, such as slate, soapstone or the like, 
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| Which is preferably attached to the frame at 
the bottom by means of bolts 8, which extend 
through the base plate and the base, and at 
the top by a bolt 9 which extends through 
the base plate and the arm 2. 
A shaft or spindle 10 extends through the 

bearing in the sleeve 6 and at its rear end is 
provided with a wheel 11 fastened thereto 
by a suitable means and bearing against the 
back of the frame to prevent axial displace 
ment of the shaft. The wheel has formed 
thereon a segmental gear 12 and a cann 13. 
The ends of the gear 12 form stop lugs 14, 
One arranged at each end of the cam, which 
limit the arc through which the shaft may 
be turned to an arc corresponding to the dis 
tance between the lugs 14. The surface of 
the can 13 is provided with a notch 15, 
which is located, midway between the lugs 14. 
The alm 2 is provided with a projection 

16 which is arranged in the path of the 
movement of the lugs 14 So that the lugs 
may strike against the same and limit move 
ment of the shaft and when the shaft stands 
in its initial position, each lug is equidistant 
from said projection. Extending vertically 
through the projection 16 is a circular hole 
in which is arranged a slidable cylindrical 
block 1 having an upwardly extending tail 
rod 18. In the upper portion of the hole a 
ledge is formed and below the ledge the hole 
is of just Sufficient diameter to admit the tail 
rod. A bearing is thus provided for the tail 
Tod. The upper end of the tail l'od is pro 
vided with a vertical slot through which 
passes a pin 19, to prevent the rod from 
turning. The cylindrical block 17 is pressed 
downward by a coiled spring 20 arranged 
between the botton of the block and the 
ledge and surrounding the tail rod and the 
block carries a rollel 21, which engages the 
edge of the cam 13. 
When the parts of the controller are in 

the initial or “off’ position the roller 21 is 
pressed into the notch 15 of the cam and 
thus holds the parts against accidental 
movement. A handle or lever 22 at its 
lower end is pivotally mounted upon a stud 
or shaft 23 extending rearwardly from the 
base 4, and is provided With a rack 24 se 
cured to an arc shaped projection 25 inte 
grally formed With the arm, by bolts 26. 
The rack 24 is adapted to mesh with the seg 
mental gear 12 and as the handle is moved 
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to the right or left, rotates the gear thereby 
operating the spindle 10. 
of the shaft, or spindle 10 carries a hub 27 
from which extends two ai'ins 2S. The allins 
are fastened to the hub by means of suitable 
bolts 29 and insulating material 30 is placed 
between the aims, the hub and the bolts so as 
to electrically insulate one arm from the 
other. The Outer end of each contact arm 
prefei'ably cai'ities pivoted fingel's or con 
tacts 31 inade of coppel' or other suitable 
haterial adapted to engage certain station 
airy contacts that will be hereinafter de 
Scribed and these ?ingers al'e preferably 
pressed into engageinent with the stationary 
contacts by a spiring 32. In addition to the 
fingel's or coitacts 31 carried by each alm, 
is adapted to engage other' stationally con 
tacts carried by the base 4, as will herein 
aftei' be described. Of course the contacts 
on each 

a single contact. 
The face plate cai'ities fourg'ois or sets of 

contacts 34, 35, 36, and 37 ai'i'anged concen 
trically with the axis of the shaft, 10. These 
contacts are pi'eferably what is known in the 
at as face plate or radial contacts, and the 
four groups of contacts are ari'anged, one 
group in each of foili' arcs of equal length 
and radius, the several arcs being equidistant 
a part and having a connch center. Each 
contact is preferably held in position iy 
means of Screws, the heads of which are 
coil intel'-Stanl in the face of the contact. The 
Sci'ews pass through the face plate and are 
threaded into plates 38, upon the back 
thereof, which also preferably carry binding 
Screw's 39 by means of which electrical con 
nection is inade to the conductol's and resist 

S ance as he'einafter set forth. In two of the 
spaces between the groups of contacts is 
preferably ai'i'anged an insulating block 40 
tip on which 'ests the brushes or fingers 31 
of the controllel' ains when they : 'e in the 
initial or “off” position. 
A blowout coil 41 is provided. which pief 

ei'ably consists of a strip or and of conduct 
ing material world in the form of a spiral 
: )d having suitaile insulatio}} wound theire 
With to insulate the coinvolutions from each 
other. This coil is preferably wound upon 
a tile 
Oil: 

Ai. .. 

...i 

tie laterial and having a terminal 
extension 43 y whicle it is secured to the 
face plate y bolts it. The extension 43 is 
p'efe!'ably insulated firon the blowout coil 
by a block 

The outer end 

an inlay be electrically connected in 
any suitable way and may even be formed as 
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The contact arms 28 and the airs l of the 
frame form pole pieces for the blowout mag 
net. The two contact aims and the two 
aims of the frame form two pai's of poles, 
One pair at each point whereal'cs form on 
the opening of the circuit. The end con 
tacts of each group of contacts where the 
circuit is broken is preferably larger than 
the interimediate contacts, as the circuit is 
opened and closed at that point, and the 
plate 47 to which the end contact is fastened 
is preferably made of magnetic material. 
The otitei' end of each alm of the arms 1 is 
prefei'ably divided into two polar faces, one 
a "l'anged back of each inagnetic plate, and 
a in insulating plate 4S is placed over the 
polai' faces to shield the same from the ad 

each ai'in) carries a second contact 33, which jacent plates 47. 
When the contact arms are returned to the 

initial position an arc tends to form between 
each contact aim and the adjacent end con 
tact of the set of stationally contacts over 
which said airin has been moved. This arc 
is extinguished by the magnetic flux that 
passes between the pole pieces formed by the 
contact allin and the col'i'esponding arm of 
the frame. The circuit, or path of the mag 
inetic flux which is created by the blowout 
coil extends from the sleeve 6, through the 
l'adial arm of the supporting frame, thence 
across the al'c Zone of one of the contact 
a 'ins 2S, and back through said arm and 
shaft 10 to the sleeve (3. 

in addition to the sets of stationally con 
tacts above described, within the circle de 
scribed by the same, a pair of arc shaped 
contacts 49 and 50 are secured to the face 
plate by suitable bolts 51 and each plate is 

sool 42 inade of brass oi' other 

greater in length than the arc formed by 
two sets of stationary contacts, for instance, 
the leing th of the arc shaped contact 49 is 
gi'eate than the arc formed by the sets 34 
and 3 of contacts, and the arc shaped con 
tact 50 is greate in length than the arc 
fol'ned by the sets 35 and 36 of contacts. 
The point of separation of the arc shaped 
contacts 49 and 50 is opposite the “off’ posi 
tion of the alms 2S, whereby the contacts 33 
('it':ied by the allins 2S are always in engage 
ment with the contact plates 49 and 50. 
By this a '1'agement when the circuit 
through the moto' is opened o' the direc 
tion the 'eof though the motor changed, the 
in the of points at which the circuit is 
broken is 'eliced to two, but due to the pro y 

of insulating imaterial 45 inter 
posed between the coil and the extension and 
the spool 42 is insulated from the sleeve 6 
by an insulating tube 46. 
the coil is attached to the spool and the 
otte' chd te:'eof is connected to a contact 
plate, which will be more fully described. 

The innei' end of 

\ision of the blowott magnet the arc is 
pi'oi.jptly (lisi'upted at these two points. 

ii) the sti' (-tt it'e shown in the drawing, as 
late fol'e stated, the circuit is broken at two 
noints when the contact arms are returned 
to the initial position. The contact alms 
a d the ai's of the fraine for in pairs of 
poles for the blowout coil at each of these 
points and in consequence a magnetic flux 
is Selt lci'oss each al'C ZOlle, thereby causing 
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the arc to be extinguished. Inasmuch as 
each contact arm forms a pole piece for the 
blowout magnet, the magnetic flux is dis 
tributed at the points where it will be most 
effective in extinguishing the arcs that occur 
upon the opening of the circuit. 
The circuit relations of the parts of the 

controller are illustrated in Fig. 5 and refer 
ring to said figure I have illustrated the con 
troller as being used for controlling a motol 
having armature 52 and a series field 53. 
It will be, of course, understood that my 
device may be used to control other forms 
of motors than that herein shown and de 
scribed. g 

In order to distinguish certain parts of 
the controller from one another in describ 
ing the various circuits, I shall hereinafter 
use letters as exponents of the reference 
numerals which I have heretofore used. In 
each group of contacts each contact of the 
group On one side of the horizontal center of 
the controller is electrically connected to the 
corresponding contact of its opposite group. 
For example in the group of contacts 34, 
each of the contacts is connected with a cor 
responding contact in the group 35. The 
contacts of the groups 34 and 35 are thus 
electrically connected in pairs. Each group 
of contacts is connected to resistances 54 and 
55 which are divided into sections or steps, 
the number of steps being equal to the num 
ber of pairs of contacts. The inner terminal 
of the blowout magnet 41 is connected 
through conductor 56 with the contact seg 
ment 49 and the outer terminal of the blow 
Out magnet is connected by conductor 57 
With one terminal of the armature 52. The 
Opposite terminal of the armature 52 is con 
nected by conductor 58, with the contact seg 
ment. 50. The last of the set 35 of contacts 
is connected by conductor 59, with one ter 
minal of the series winding 53, the opposite 
terminal of which is connected by a con 
ductor 59, with one side 60 of the main 
line, and the last of the set of contacts 36 is 
connected by conductor 61 with the oppo 
site side 62 of the main line. 

in operation if the contact arms be moved 
clockwise the arm 28 will pass over the set 
of contacts 34 and the arm 28° Will pass 
Over the set of contacts 36. When each con 
tact arm comes into engagement. With the 
first of the stationary contacts in the course 
of its travel, circuit will be closed from the 
main 60, by conductor 59, through the series 
field winding 53, by conductor 59, to the first 
of the contacts 35, thence through all of the 
resistance 54 connected therewith, to the last 
of the series 34 of contacts, thence across the 
arm 28 to the contact segment 49, by the way 
of conductor 56, through the blowout coil 
41, by conductor 57, through the armature 
52, by conductor 5S, to the opposite seg 
ment 50, across the contact arm 28°, to the 

first of the series of contacts 36, thence 
through all of the resistance 55, connected 
therewith, to the last of this series of con 
tacts, and by conductor 61, to the opposite 
side 62 of the line, establishing the motor 
circuit. As the arms pass over the succes 
sive contacts, the resistance will be removed, 
step by step, and when the arms reach the 
last of the contacts, all of the resistance will 
have been removed from circuit and the mo 
tor will be running at full speed. 

If the arms be moved in a counter clock 
wise direction from their “off’ position, the 
arm 2S will pass over the series of contacts 
35, and the arm 28 will pass over the con 
tacts 37. When the arm 28 engages the 
first of the series 35 of contacts and the arm. 
28 engages the first of the series 37 of con 
tacts, circuit will be closed from the main 
60, by conductor 59, through the series field 
53, thence by conductor 59, to the last of the 
series 35 of contacts, through all of the re 
sistance 54 connected therewith to the first 
of the series 35 of contacts, across the arm 
28, to the contact 50, and thence by con 
ductor 5S, through the armature 52 of the 
motor, by conductor 57, through the blowout 
coil 41, by conductor 56, to the contact seg 
ment 49. From the contact segment 49, 
the circuit will be closed across the arm 28, 
to the first of the series 37 of contacts, 
through all the resistance 55, connected 
there with, to the last of the series of con 
tacts, and thence by conductor 61 to the 
opposite side 62 of the line. As the arms 
pass over the contacts 35 and 37, the resist 
ance will be removed from circuit, step by 
step, and when the arms reach the last of 
these contacts all of the resistance will be 
removed from circuit and the motor will be 
running at full speed in the reverse direc 
tion. 

Inasmuch as the arms 28 and 28 never 
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pass off the contact segments 49 and 50, the 
circuit is only broken at two places when 
the alms are moved to their off position, but 
due to the provision of the blowout magnet, 
the arc formed at this point is immediately 
disrupted. 
Having thus described my invention what 

I claim as new and desire to Secure by Let 
ters Patent is: 

1. The combination with arc shaped con 
tacts, of a plurality of sets of circumferen 
tially arranged contacts, a resistance con 
nected to each set of circumferentially ar 
ranged contacts, and movable contacts con 
nected in pairs arranged to pass off said con 
tacts, one movable contact of each pair be 
ing arranged to always be in engagement 
With the arc shaped contacts. 

2. The combination with a pair of con 
tinuous contacts, of a plurality of sets of 
circumferentially arranged contacts, a re 

| sistance connected to each set of circumfer 
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entially arranged contacts, and a plurality stantially concentric with the axis of said 
of movable contacts arranged to pass over 
said contacts, the contacts passing over the 
continuous contacts, being arranged to be 
continuously in engagement therewith. 

3. In a motor controller the combination 
With a plurality of sets of contacts circum 
ferentially arranged, two of said sets having 
l'esistance Sections connected thereto and 
being electrically connected to the terminals 
of the line, of a pair of continuous contacts 
connected to the terminals of the motor, and 
movable contacts arranged to pass over said 
contacts, the movable contacts engaging said 
continuous contacts being arranged to 
always remain in engagement there with. 

4. In a motor controller the combination 
With four sets of contacts circumferentially 
arranged, the sets of contacts being divided 
into pairs, and the contacts of each pair be 
ing electrically connected, of a resistance 
connected to each set, one set of each pair 
being electrically connected to the terminals 
of the line, a pair of continuous contacts 
electrically connected to the motor terminals, 
and four movable contacts electrically con 
nected in pairs arranged to pass over Said 
contacts, the movable contacts passing over 
the continuous contacts being arranged to 
continuously engage the same. 

5. The combination with a plurality of 
circumferentially arranged sets of contacts, 
of a resistance connected to each set, a plu 
rality of continuous contacts, a plurality of 
movable contacts arranged to pass over said 
contacts but adapted to open the circuit only 
On the contacts of the circumferentially ar 
ranged sets, and a blowout coil arranged to 
disrupt the arc formed at the contacts when 
the circuit is opened. 

6. In a controller, the combination with a 
plurality of circumferentially arranged sets 
of contacts, of a plurality of continuous con 
tacts, rotatable contact members arranged 
to engage said contacts, the circuit being ar 
ranged to be broken only at the contacts of 
the sets, and a blowout coil arranged sub 

movable members. 
7. The combination with arc shaped con 

tacts, of a plurality of sets of circumferen 
tially arranged contacts, a resistance con 
nected to each set of contacts, movable con 
tacts arranged to pass over said colntacts, the 
movable contacts engaging the arc shaped 
contacts being continuously in engagement 
thereWith, and a blowout coil. 

S. In a controller, the combination with a 
plurality of sets of circumferentially ar 
l'anged contacts, two of Said sets being elec 
trically connected to the line terminals, of a 
resistance connected to each of said sets, a 
pair of contacts connected to the motor ter 
minals, movable contacts arranged to pass 
over Said contacts, the movable contacts for 
Said motor terminal contacts being in con 
tinuous engagement there with, and a blow 
out coil. 

9. The combination with a plurality of 
circumferentially arranged contacts divided 
into electrically independent sets, a pivoted 
contact member adapted to sweep over said 
contacts and to be moved out of engagement 
therewith, and a plurality of continuous con 
tacts arranged to be always engaged by Said 
contact member. 

10. In a motor controller, in combination, 
a plurality of circumferentially arranged re 
sistance contacts divided into groups, a plu 
'ality of arc shaped contacts, and a pivoted 
contact member movable over said contacts 
to establish connections for operating the 
motor in either direction, said member be 
ing in continuous engagement with said arc 
shaped contacts and adapted to open the mo 
to circuit upon being disengaged from Said 
circumferentially arranged contacts. 

It witness whereof, I have hereunto Sub 
Scribed my name in the presence of two Wit 
OSSGS, 

THOMAS E. BARNUM. 
Witnesses: 

WALTER E. SARGENT, 
OSCAR A. KELLER. 
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