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To all whom it may concern: 
Be it known that I, EDWIN J. HousTON, of 

the city and county of Philadelphia, State of 
Pennsylvania, have invented certain new and 
useful Improvements in Dynamo-Electric Ma 
chines; and I do hereby declare the following 
to be a full, clear, and exact description of the 
invention, such as will enable others skilled in 
the art to which it appertains to make and 
use the same, reference being had to the ac 
companying drawings. 
The object of my invention is to so construct 

a dynamo-electric machine as to obtain greater 
economy of power in driving, and also to per 
mit any of the coils of the armature to be read 
ily removed without disturbing the remaining 
coils. 
A further object of my invention is to im 

prove the ventilation of the machine and the 
construction of the frame to which the field-of 
force magnets are secured. 
In United States Letters Patent No.223,658, 

dated January 20, 1880, an armature is de 
scribed consisting of a series of longitudinal 
central ribs, of iron, parallel to the axis of rota 
tion of the armature, provided with teeth ex 
tending circumferentially in both directions 
from said ribs, the spaces between the teeth 
being of such width as to permit the teeth of 
one section to nearly fill the spaces between 
the teeth of the next adjoining section, the 
whole being so arranged and shaped that 
when the sections are put together with the 
teeth of adjoining sections interlocking the 
whole shall form a hollow cylinder, whose sur 
face is divided circumferentially by the teeth 
aforesaid. 

In my present invention. I construct the 
armature in sections that are entirely separate 
and distinct from one another, with free spaces 
between the adjoining sections, said spaces be 
ing in a direction parallel to the axis of rota 
tion of the armature. I also divide the sur 
face of the core by spaces extending circum 

45 ferentially, in the manner to be hereinafter 
more fully described. By my construction I 
obtain the following advantages, viz.: first, 
a more sudden and violent change in the mag 
netic polarization of the core during its revo 

Solution in the magnetic field, and a consequent 
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increase in the electro-motive force of the cur 
rent developed in the coils of insulated wire 
wound in the separate and separated divisions 
of the core; second, readier ingress and egress 
of currents of air, thereby securing a better 55 
ventilation of the armature-core; third, greater 
facility of construction, the sections of the 
armature being so arranged as to permit of 
their being wound in any ordinary lathe; 
fourth, facility of repair, the separate sections 6o 
being so shaped and arranged in the completed 
macline as to permit them to be removed with 
out in any way disturbing the core or the coils 
of adjoining sections, 

In Figure 1 is shown one of the sections of 65 
my improved armature-core. It consists of a 
grating, S, of cast-iron or other suitable ma. 
terial, curved, as shown, so as to form, when 
placed in position with other similarly-shaped 
sections, a hollow cylinder, such as shown in 
Fig. 3. In the drawings I have shown the sec 
tion as including an arc of nearly sixty degrees; 
but it is to be understood that I do not limit 
myself to a core constructed of six sections, 
since this principle of construction is applica. 75 
ble to armatures composed of any number of 
sections. Spaces extending circumferentially 
through the section are provided for the pur 
pose of preventing the free circulation of in 
duction-currents therein. To still further se 
cure this result, I sometimes make the slots or 
Spaces in the Sections in the manner shown in 
Fig. 2. The sections as thus constructed are 
secured in any suitable manner to spider-arms, 
of brass or other non-magnetic material, in the 
manner shown in Figs. 3 and 15, by means of 
bolts passing through extensions PP, formed 
on one edge of the section. It is evident, how 
ever, that they could be secured to the spider 
arins by bolts passing vertically downward 
from the upper surface of the section, near the 
edge thereof. The width of each section in 
the direction of the circumference of the ar 
mature is such as to allow an opening parall. 
lel to the axis of revolution between adjoining 
sections, as shown in Figs. 3, 5, 6, 7, S, and 10, 
at o O O. Before the sections are placed in po 
sition they are separately wound with coils C 
C, of insulated wire, in a direction parallel 
to the axis of revolution, as shown in Fig. 4. Ioc 
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These coils are retained in place by flanges of 
vulcanized fiber or other suitable material, 
placed as shown. In order to prevent the coils 
from being displaced by centrifugal action, a 
band, B, (one or more,) is formed by Wrap. 
ping wire around insulated pins i i on the 
outer surface of the section only, this being the 
only portion of the coil liable to displacement 
from this cause. The spider-arms can be placed 
either at the ends of the cylindrical core or at 
some distance inward from the ends, and, when 
desired, additional spider-arms may be placed 
between them. I prefer, however, to place 
them at some distance in Ward, as shown in 
Fig. 3, so as to allow of the employment of a 
more efficient form of pole-piece on the field-of 
force magnet, to be hereinafter described. The 
armature thus constructed is readily and cheap. 
ly made, and is free from the annoyance often 
caused by the short-circuiting of the wires in 
armatures in which the Wires cross attle ends 
of the cylinder. It also permits of the ready 
removal of a faulty section and the substitu 
tion of another without dislnantling the-ma 
chine. m 

Fig. 5 shows a vertical section through the 
completed armature, taken on the line of one 
of the spider-arms. The position occupied by 
the projection P, as regards the spider-arms, 
and the manner of attachment thereto, are here 
more fully shown. The openings o O between 
adjoining sections are also shown. I some 
times make two adjoining sections of the arma 
ture-core in one piece, somewhat after the man 
ner of a single section of the armature shown 
in Patent No. 223,658, before referred to. The 
section as thus constructed is, however, made 
so short circumferentially as to still leave the 
transverse openings o O parallel to the axis be 
tween it and adjoining sections. I have shown 
in Fig. 6 another method of securing the sec 
tions to the radial spider-arms. In this case 
two sections are secured to the same arm by 
means of bolts or screws, as shown. When 
this form is used cale must be taken to pre 
serve the same direction of winding in all the 
sections. 
Another method of holding the separate 

sections in place is shown in Fig. 7. In this 
case the separate Sections are Secured to a cyl 
inder of brass or other suitable material, in 
the surface of which cylinder, if desired, open 
ings may be formed in suitable position to al 
low the ready circulation of currents of air 
through the openings o O between adjoining 
Sections. The sections may be made in the 
form of flat arches, as shown in Fig. S, and se 
cured at two points, as shown. In this case 
the separate sections may beformed of sheets, 
in the manner indicated in IFig. 9, separated 
from one another by air or other insulation, in 
a manner well known in the art, for the pur 
pose of preventing the circulation of induc 
tion currents in the armature-core. With the 
latter object in view I sometimes construct the 
sections S of the core by wrapping wire on a 

suitably-shaped frame of wood or metal in a 
direction at right angles to that in which the 
insulated wire of the Sectiol) is to be Wollind. 
The coils C C of insulated wire are Wound in 
the manner already shown and described in 
connection with Fig. 4. 
The completed armature - core constructed 

according to my invention will, as has been 
shown, be provided with openings 00 parallel 
to the axis of rotatio). To still further aid 
ventilation sometimes construct the separate 
sections S of several shorter sections-two or 
more-shaped like those shown in Figs. I and 
2, but shorter in the line of the axis of rota 
tion. These sections would be such as would 
be obtained by cutting the section shown in 
Fig. 1 in the direction of its central rib, R. 
When the armature-core is constructed in 

six sections, each Wotulnd as indicated in Fig. 
4, and is connected to the spider-arms and 
mounted as partly shown in Fig. 3, it will con 
tain six coils with twelve free ends. These 
ends may be connected up and carried to a 
commutator in any desired manner. The ar 
mature as thus constructed may be revolved 
in any suitable magnetic field and between the 
poles of field-of-force magnets of any desired 
construction. I prefer, however, to place it 
between the poles of field-of-force magnets 
constructed and arranged in a suitable man 
her to still further facilitate ventilation. The 
construction that I have devised for this pur 
pose also possesses the fullction in a high de 
gree of concentrating the magnetic field on 
the revolving armature. The construction is 
as follows: Iron plates Q and Q, Fig. 10, are 
securely mounted upon and connected to 
gether by iron pillars K K K K, thus forming 
a hollow rectangular fratne, partly open at the 
four vertical sides. Inside this frame suit 
ably-slaled iroll cores, with the pole-pieces 
N N S S, are securely boited to the base and 
top plates, Q and Q', respectively. The cores 
are wrapped with insulated wire in the ordi 
nary manner. It will be seen from Fig. 10 
that this particular construction leaves longi 
tudinal spaces between the pole-pieces N. N. 
and S S and their coils C'C' and C'C', which 
are parallel to the spaces o 0 between the sec 
tions of the al'mature, thus insuring a thor 
ough ventilation of the armature. I still fur 
ther promote this end by cutting a slot, o', in 
the top plate, Q, and sometimes also provide 
additional openings, o' 0' 0' 0", which coin. 
cide with air-ducts extending axially through 
the cores of the magnets and their pole-pieces. 
This construction is also shown in IFig. 16, 
which is a vertical section through the core of 
a field-magnet and a portion of the upper plate 
on the line of one of the air-ducts. 
The cross-section or mass of iron in the pil 

lars K K must always be sufficient in mass or 
cross-section to give good magnetic connec 
tion between the bottom and top plates, Q Q 
and Q Q'. The field-magnets and frame, as 
thus constructed, besides insuring ventilation 
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of the armature and concentrating the mag 
netic field, are easily constructed, and can be 
readily and rapidly put together. 
Isometimes still further divide the pole-pieces 

and their magnet-coils by providing a slot be 
tween them, as shown at OO, Fig.11, at right 
angles to the slot o'. In such cases I may or 
may not employ the armature in which the Sec 
tions S are formed of a number of shorter sec 
tions placed beside one another in a line par 
allel to the axis of rotation, or I may divide 
the magnetic field, in the manner shown in Fig. 
12, by providing four or more separate cores 
and their corresponding coils, as shown. In 
all of these cases the coils of c' and c' c' are 
Woundland connected so that all the pole-pieces 
secured to the upper plate are of one polarity 
as north; and all those fixed to the bottom plate 
are of the opposite polarity-as south. I pre 
fer generally to carry the ends of the coils on 
the armature to a commutator of the construc 
tion described in Patent No. 223,658, already 
mentioned, in which case the mode of connec 
tion Would be the same as therein described. 
When the separate sections are formed of sev 
eral shortersections placed beside one anotber 
on a line parallel to the axis, so as to form two 
or more parallel annular sets of coils, I may 
employ the current from one set, after passing 
it through a commutator, for the purpose of 
magnetizing the field-magnets, and the current 
from the remaining set or sets for Work in a cir 
cuit outside the machine. 
The armature-coils may be placed in the cr 

cuit of the field-magnet coils in any of the well 
known Ways. In order to facilitate the con 
nection of the machine for currents varying in 
electro-motive force, I may prefer to connect 
So as to send the current through the machine 
as follows: from binding-post, Fig. 13, through 
the coil c'; thence to an accessory binding-post, 
(, placed on the machine at any convenient 
point; thence through the coil c, as shown, all 
the coils in the figure being supposed to be 
Wound in the same direction; thence through 
the armature S to the coil c'; thence through 
c, and finally to the binding-post--, and so out 
of the machine. When this connection is en 
ployed in the field I connect the wires of the 
separate coils of the armature in series. 
When it is desired to connect the machine 

for a lower resistance I couple the coils in mul 
tiple arc in a manner well known. In this case 
the connection may be as shown in Fig. 14. 
Edere the current enters the machine at the 
binding-post - and branches through the coils 
c" and c, as shown; thence it passes to the 
binding-posta, and thence through the arma 
ture, the coils of which may or may not be con 
nected in multiple arc. From the armature it 
passes to the binding-post c, and thence in two 
branches through the magnet-coils c' c”, and 
finally reaches the binding-post -- from whence 
it passes out of the machine. 
When the spider-arms are set in from the 

ends of the sections I can employ curved pole 
pieces, extending over the ends and partly 

covering the inner surface of the separate sec 
tions of the revolving armature, in a manner 
well-known in the art. Such curved pole-ex 
tensions are partly shown in connection with 
Fig. 10. X 
What I claim as my invention is 
1. A cylindrical armature for a dynamo-elec 

tric machine, constructed in separate and dis 
tinct sections, as described, separated from one 
another by free air-spaces parallel to the axis 
of rotation of the armature. 

2. A cylindrical armature for a dynamo-elec 
tric machine, constructed in separate and dis 
tinct sections, each of which is separated from 
adjoining sections by free-air spaces, and is 
provided with distinct and independent means 
for securing it in place, all constructed as set 
forth, whereby each section is magnetically in 
dependent of the others, and may be removed 
without disturbing the adjoining sections. 

3. The combination, substantially as de 
scribed, of a spider-frame of brass or other 
non-magnetic material, the curved armature 
sections provided with the lugs PP, and screws 
or equivalent fastening means for each sec 
tion, whereby the lugs PP and the connected 
section may be fastened to the spider-frame 
independently of the other sections. 

4. In a dynamo-electric machine, a cylindri 
cal armature-core constructed in sections, suit 
ably mounted upon the shaft of the machine, 
said Sections being Separated from one another 
by free longitudinal slots extending in a direc 
tion parallel to the axis of rotation, for the pur. 
pose of ventilating the armature and insuring 
a more rapid change in the magnetic polarity 
thereof. 

5. In a dynamo-electric machine, an arma 
ture-section consisting of a curved plate pro 
vided with slots extending in a direction par. 
allel to the line of rotation and included within 
the edges of the plate, said plate being wound 
with coils of insulated wire parallel to the axis 
of rotation. 

6. The combination, with a cylinder-arma 
ture constructed in independent sections sep 
arated from one another by air-spaces parallel 
to the axis of rotation of compound field-mag 
nets constructed, as described, so as to provide 
air-spaces between the cores and pole-pieces of 
the individual magnets, said spaces being par 
allel to those upon the armature, so as to aid 
in Ventilation of the armature. 

7. The combination, with the field-magnet 
plate provided with openings, as described, of 
hollow field-magnet cores bolted to said plates 
Over the openings, Substantially as and for the 
purpose described. 

8. The combination, with the field-magnet 
plate, of two separate field-magnetcores bolted 
to the plate on opposite sides of a slot or per 
foration therein coinciding with the space be 
tween the tWO cores and their pole-pieces. 

EDWIN J. HOUSTON, 
Witnesses: 

J. R. MASSEY, 
FRANK H. MASSEY. 
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