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UNITED STATES PATENT OFFICE. 
THEODORE M. FOOTE, OF BOSTON, MASSACHUSETTS. 

ELECTRIC MotoR. 

SPECIFICATION forming part of Letters Patent No. 434,180, dated August 12, i890. 
Application filed July 18, 1889, Serial No. 817,880, (No model.) 

To all whom it may concern: form a cylinder inclosing the armature B, and 
Be it known that I, THEODORE M. FOOTE, having pole-pieces CC on the inside of the 

of Boston, in the county of Suffolk and State 
of Massachusetts, have invented a new and 
useful Improvement in Electric Motors, of 
which the following, taken in connection with 
the accompanying drawings, is a specification. 
The object of this invention is to obtain 

simplicity and economy of construction, in 
crease of electrical efficiency, reduction of 
the Weight of metal required to obtain a cer 
tain Output, maintenance of the axis of com 
mutation at the point of least sparking un 
der varying conditions of load, and separate 
and independent circuits in the machine for 
the exciting-current. 
To these ends this invention consists, first, 

in the construction, substantially as herein 
after more fully set forth, of the field-mag 
nets and their pole-pieces; second, in the com 
bination, Substantially as hereinafter more 
fully set forth, with a cylindrical armature 
rotating between the poles of a cylindrical 
field-magnet, of another field-magnet within 
the armature and having pole-pieces opposite 
pole-pieces of the external field-magnet, and, 
third, in means, substantially as hereinafter 
more fully set forth, for altering the position 
of the pole-pieces of the internal field-magnet 
relatively to the pole-pieces of the external 
field-magnet, whereby the effect due to the dis 
tortion of the field caused by the increase of 
Current in the armature is corrected. 

In the accompanying drawings, Figure 1 is 
a plan view of the motor. Fig. 2 is a longi 
tudinal Sectional view through the line y /, 
Fig. 3; and Fig. 3 is a transverse vertical sec 
tion through the line a c, Fig. 2. 

In the Several figures the same letters and 
numerals refer to the same parts. 
In order that the sectional views may show 

all the parts of the machine, the internal 
field-magnet is represented as turned into a 
position in which its axis is at right angles to 
the axis of the external field-magnet; but the 
normal position of the internal field-magnet 
is With its axis coincident with the axis of the 
external field-magnet, except. when it is par 
tially rotated in order to correct the effect 
due to the distortion of the field. 
The external field-magnet is composed of 

two semi-cylinders A A', united together to 

cylinder on opposite sides of the armature. 
These pole-pieces are provided with exten 
sions on each side between the armature and 
the core of the field-magnet, and are secured 
to the cores A A' by bolts at a passing through 
the cores from the outside. Each pole-piece 
is united to the opposing ends of the cores, 
and thus serves to hold them, the two semi 
cylinders forming the cylindrical field-mag 
net. The cores of this field-magnet have a 
series of projections Ct' a' on the outside and 
corresponding narrowing projections on the 
inside, which have the effect of increasing the 
magnetic power of the core. The wire is 
wound between these projections. 
The cylindrical field-magnet is supported 

in a semi-cylinder D, of non-magnetic metal, 
and is secured to the same by bolts by on 
each side and by a central bolt C in the bot 
tom of the semi-cylinder A'. The support is 
suitably secured to the bed-plate of the ma 
chine. I have shown this manner of Sup 
porting the field-magnet; but it is obvious 
that it may be supported in any other man 
ner that may be found convenient and suit 
able. 

It will be seen that the several parts of the 
machine are firmly and compactly held to 
gether, and that they can be readily separated 
from one another by removing the bolts. 
The armature IB is preferably made of a 

series of iron rings (ld, placed side by side 
and secured together by bolts E between two 
caps F of non-magnetic metal, one on each 
end. On each of these caps and cast with the 
same is a sleeve G. G'. . On one of these 
sleeves G' is keyed the commutator II and 
brush-holder I, and on the other sleeve G may 
be keyed, as shown, the magnetic coupling, 
which is described and claimed in another 
application, Serial No. 317,879, for Letters Pat 
ent of the United States filed by me with this 
application. This magnetic coupling or elec 
tro-magnetic friction-clutch comprises a loose 
collar 20 on the sleeve G, and a collar 21 fixed 
to rotate with said sleeve. The loose collar 
20 may be in the form of a pulley and may be 
disposed between two collars 21 and 22, all of 
said collars being composed of magnetic metal. 
A wire 23, forming a part of an electric cir 
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cuit, is wound upon the fixed collars, whereby 
they may be magnetized. Either the loose 
collar or the fixed collars are capable of a 
slight longitudinal movement on the sleeve 
G, whereby wien one of the fixed collars is 
magnetized the adjacent faces of the loose 
collar and the magnetized fixed collar will 
unite, forming a fiction-clutch, transmitting 
the power from the sleeve G to the collar or 
pulley 20, and thence by a belt to the work. 
The current may be conducted to the wire 23 
in any suitable manner, as by brushes bear 
ing upon colla's 3, of non-magnetic metal, fixed 
On the sleeve G, adjacent to the magnetizable 
collal's constituting a part of the clutch. This 
coupling is shown in order to exhibit the ar 
rangement of the circuit when the coupling 
is used with the motor, as will preferably be 
the case when the motor is used for street 
Cal's; but it forms no part of the present in 
vention, as the motor can be used equally well 
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with or without the coupling. Within the 
sleeves and Suitably Supported at each end 
is a non-rotating shaft K, and on this shaft 
Within the armature is keyed the internal 
field-magnet L, which magnet consists of a 
Core Suitably Wound and having pole-pieces 
curved concentrically with the armature and 
as near as possible to its internal walls. The 
form of these pole-pieces is, however, not es 
Sential to the operation of the machine, but 
it is preferable that they should have this 
form. 
The armature shown is a drum-armature, 

and may be wound in any manner that is 
adapted for Winding drum-armatures, and the 
different Sections of the Wire are connected in 
the usual manner to the sections of the com 
mutator II, which commutator may be of any 
desired form. 

If desired, the armature may be wound in 
the same way that a ring-amature is wound. 
The brush-holder is mounted upon the 

sleeve G', and is provided with the arms 
One on each side—to which are secured par 
allel supports M M for the brushes N N. 
These brushes can be adjusted on the face of 
the commutator by moving the brush-holder 
on the sleeve by means of the lever O. Any 
other form of brush-holder may be adopted, 
if desired. 
The Windling of the machine may be series, 

shunt, or compound, or there may be sepa 
rate and independent circuits for the field 
magnets and the armature, and these circuits 
may be connected together, as may be desired. 
In the drawings the al'mature and external 

field - magnets are included in the circuit 
which is connected with the commutator; but 
the independent circuit through the internal 
field-magnet includes the magnets of the 
clutch. This circuit is as follows: By the 
Wire 1, which is laid in a channel in the shaft 
K, to the internal field-magnet, around this 
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magnet and by another wire, also laid in a 
channel in the shaft IX, to the wire 2, thence 
by brush R to an insulated collar of metal S 
upon the shaft I, and through the coils of 
the clutch-magnet to another collar S and 
brush R'. The lines of force produced by 
the external field-magnet are concentrated 
by passing through the iron of the internal 
field-magnet, and the field in which the arma 
ture rotates is strengthened by the lines pro 
duced by the internal field-magnet, so that 
the armature rotates in an intense field and 
the lines of force constituting the magnetic 
circuit are concentrated within this field of 
force with the result that there is no waste of 
force, and the machine is therefore One of 
high efficiency. 
The shaft to which the internal field-mag 

Inet is attached is capable of being turned on 
its bearings by means of a lever P, so that 
the position of the pole-pieces of the internal 
field-magnet relative to the pole-pieces of the 
external field-magnet can be changed as may 
be desired to correct the distortion of the 
field, due to any increase of the armature 
current caused by variations in the work or 
otherwise, and the necessity of any adjust 
lment of the brushes to insure Commutation 
at the point of least sparking will be avoided, 
thus enabling them to be permanently fixed 
in the most suitable position. The same 
means may be adopted to prevent Sparking 
in case the brushes become so worn away that 
the current is not delivered at the proper 
point on the commutator. 
Having thus described my invention, what I 

claim, and desire to secure by Letters Patent 
of the United States, is 

I. A cylindrical field-magnet composed of 
two semi-cylindrical sections, arc-shaped pole 
pieces within said cylinder at opposite sides 
thereof and covering the joints between the 
Semi-cylindrical sections, and bolts passing 
through the adjacent ends of said sections into 
Said pole-pieces, substantially as described. 

2. The combination of a cylindrical field 
magnet, a cylindrical al'mature therein, and 
a field-magnet within said armature, having 
its pole-pieces adjustable relatively to the 
outer field-magnet, a semi-cylindrical support 
On Said field-magnet, and bolts passing through 
Said Support near its upper edges and entering 
said cylindrical field-magnet adjacent to the 
joints between the sections, substantially as 
set forth. 

In testimony whereof I have signed my 
name to this specification, in the presence of 
two subscribing witnesses, on this 12th day 
of July, A. D. 1889. 

TIEODORE, MI. FOOTE. 
Witnesses: 

FRANK G. PARKER, 
MIATTHEW M. BLUNT. 

7 O 

75 

90 

CO 

IO 

I I5 

  


