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To all wlonv it maly conRceri:
3o it known that I, THOMAS L. WILLSON, a

citizen of the United States, residing in Brook-

lyn, Kings county, State of New York, have
invented certain mnew and usciul Improve-
ments in Dynamo-Electric Machines, of which
the following is a specification.

Thig invention relates to dynamos ot the
general clags known as “open-coil” machines,

or those in which the armature-conductors

are cut out of the external circuit as soon as
they pass out of the effective magnetic field
of force and areleft with open terminals dar-

ing their period of inactivity. More specific-

20

45

50

ally, it pertains to the special type ot such
dynamos characterized by the employment of
a drum-shaped armature, the “winding” of
which consists of a single layer of longitudi-
nal conducting-bars insulated from each other,
(each constituting, essentially, a separate
“eoil,”) having commutating-brushes bearing
upon them at one or both ends in line with
the fields of force to conduct the current to
and from each bar during its passage through
the magnetic field. A machine of this type
is exemplified in the so-called “Mouse Mill
Dynamo” of Sir William Thomson. Iereto-
fore dynamos of this type have had merely a
theoretical existence, the only embodiments
of them thathave been actually made amount-
ing to nothing more than laboratory experi-
ments or philosophical curiosities, and being

quite devoid of practicability. The imprac-

ticability of these machines has been due in
part to their extremely low efficiency, vesult-
ing from the fact that the conducting arma-
ture-bars are necessarily idle during much
the greater part of the time, and also in part
to the current generated by them being of
such slight volume as to be practically use-
less. These machines have also in the con-
structions heretofore proposed been subject
to mechanical defects, which alone would have
been sufficient-to render them impracticable.
My invention provides an improved and com-
mercially -practicable dynamo of this type.
It aims to improve upon the construction
heretofore proposed both in mechanical and
electrical features in order to render the ma-
chine efficient, economical of energy, and

capableof yielding a large volume of curvent !

———

under sufficient electro-motive foree to render
it suitable for such purposes as meandescent
electric lighting, electroplating, electric smelt-
ing, electric welding, &c.

The improvements introduced by my in-
vention relate, chiefly, to the armature and fo
the commutating-brushes and thetr connec-
tions. They relate, also, in part to the field-
magnet and the brush-holders and the means
for adjusting the brushes. |

In the accompanying drawings, Figure 1 18
a side elevation of my Improved dynamo-
electric machine in its preferred form, the
right-hand portion being in vertical mid-sce-
tion. Ifig. 2 is an end elevation looking i
the direction of the arrow 2 1in Fig. 1. Fig.
3 is a ' vertical transverse section in the plance
of the line 3 3 in Figs. 1 and 4. I'1g. 41s a
horizontal transverse section in the planes
indicated by the line 4 4 1n Fig. 3. Kig. 5 18

. a diagrammatice view, the armature-conduct-

ing bars or winding being developed 1n a
plane, the field-magnet polesshown over them
in section,and the field-magnetwinding being
indicated by white spaces inclosing the poles,

and the commutator-brushes being turned

sidewise. Fig. 6 is a fragmentary transverse
section of the armature on an enlarged scale.
IFies. 7 and S show the brush-holders, Ifig. 7
being a section on the line 7 7 in Kig. 5, and
Fig. 8 being a vear elevation. Ifig. ') shows
one of the commutator-brush conduectors or
coupling-sections detached. Ifig. 10 18 a dia-
oram similar to I'ig. 5, but showing a modi-
fied method of coupling the commutator.
e, 11 ig a similar diagraniof a modified con-
struction of dynamo, showing a still further
modification in the method of commutator-
coupling. Hig. 12 18 a sectional view cut in
the plane denoted by the line 12 12 1n 1 1,
and showing the arrangement of the brushes
and the connections between them for the
machine indicated in Fig. 11. Idgs. 15 to 15
show a modified machine. Fig. 1518 a trans-
verse section cut on the line 15 15 1n Kig. 14.

Fig. 14 is a plan partly in horizontal mid-see-

tion. IFig. 15 18 an end elevation, partly in

vertical section, on the hine 15 16 1n Kig. 14
I will first describe the construetion shown

in Ifigs. 1 to ), inclusive.

Let ¢ designate the field-magnet as a whole,
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~ held against the core by exterior bands, & &,
- of fine wire wound around the armature after.
the manner of the hoops on a barrel, an-insu-
lating layer being’ interposed between the
exterior of the bars and these hoops or bands.
In order to provide a driving-connection he-
~tween the winding of bars b b and the arma-.

2

‘and A the armature as a whole.. B B are the
commutator-brushes. Cisthearmature-shaft.

D D are the supporting-frames in which the
shaft has its bearings, and E is the base-plate
or support on which the machine is mounted.

The field-magnet I' consists of a greateror
less smumber of radial poles or pole-pieces S
N 8 N, of alternately contrary polarities, con-
verging toward the axis of rotation, and all
In the construction shown coninected together
by a neutral portion, f,in the shape of a hol-
low cylinder. The radial pole-pieces are pro-
vided with field-exciting coils ¢ ¢, formed on
spools, which are slipped onto the pole-pieces

and fastened théreon in any suitable manner.

Preferably the pole-pieces and neuntral POr-
tion fare all cast in one piece. This con-

struction of field-magnet is not in itself new,
~ being employed with some forms of alternat-.

ing-current dynamos. _ |
‘The armature A is mounted on the axial

shatt C and rotates within the field-magnet.

It is of barrel form, being eylindrical, or ap-
proximately so, and its ends project beyond

thefield-magnet. Thearmatureisconstructed

with a cylindrical core, a,of soft iron, and an
exterior winding, consisting of a single layer
of longitudinal condueting-bars b b, surround-
ing the core fastened thereto.
core may be made in any way.in which arma-

ture-cores have heretofore been made, being

preferably laminated, at least in large ma-
chines, in order to prevent eddy-currents. I
prefer to build it up of disks or washers of
thin sheet-iron interleaved with sheets of
tissue-paper, the iron washers being formed

with inner notches to constitute a keyway,.

and placed over the shaft C, which has a key
fitting this keyway. The shaft is provided
with a collar, d, fixed on it and coming against

one end of the core, and with a loose collar
or disk, d’, coming against the other end of

the core, as shown in Iig. 4, the core being
tightly compacted by means of nuts e ¢,

screwed on a threaded portion of the shaft

against the collar d’. The length of the core

thus formed is preferably equal to the length

of the field-magnet, including 1ts exciting-

coils, as seen in Kig. 4. . -
"The conducting-bars b b are preferably of

copper, their sides being tapered to form radii

from the axis of rotation; or, in other words,

the bars are prisms the cross-section of which

13 a truncated sector. The bars are placed
edgewise against the exterior of the armature-
core a,a layer, g,of insulating material being

interposed in order to insulate them from the
core, as shown. in Fig. 6. Between the bars
are placed thin sheets of insulating material
The bars are

1 2, Kig. G, preferably of mica.

The soft-iron

403,630

ture-core, I make certain of the bars b’ v’ at
intervals wider than the others, and cause
their inner edges to project into longitudinal
grooves «’, formed in the periphery of the
armature-core, the intervening insulating-
layer g being carried down into these grooves,
as shown in Fig. 6. The grooves a’ o’ are
preferably, formed after the armature-disks
or laminge have been combined and clamped

in place on the armature-shaft, it being then

easy to plow out the grooves a’ o/ by a planer.

‘necessary, as a frictional contact between the

70

T'his feature of construction is not strietly

30

armature-winding and core will in most cases .

be sufficient. - _ B
The armature thus built up consists, elec-

trically, of a winding of a great numbDer of

longitudinal copper bars, each bar constitut-
Ing, essentially, a separate coil open at both
ends and entirely disconnected from the other

bars. This winding is superposed upon a soft- -

iron core,which forms a means for closing the
magnetic cireuit betweeen the field-poles, the
lines of magnetic force flowing as indicated
with reference to two of the poles by dotted

QO

lines in Fig. 3.- As the armature is revolved,

the conducting-bars b b are whirled through
a succession of concentrated magnetic fields
of alternately-reversed polarities, and thereby
have potentials induced in them during the
instant of their passage through these fields

95

of force, which may be taken off in the form

of electric currents by the application of com-

mutator-brushes to the opposite ends of the

100

bars,in such position as to bear upon the bars

which are passing through the respective
fields of force. o

The commutator-brushes B B are arranged
at the opposite ends of -the field-magnet and
bear upon the portions of the armature-bars
which project beyond the field-magnet, these
projecting portions forming, essentially, com-
mutator-segments. The number of pairs of

brushes is equal to the number of radial poles,

this number being six in the construction
shown.
anged at the opposite ends of the correspond-
g field-pole and bear upon the segmental

| bars for an angular distance equal to the

width of the concentrated field of force ema-

‘nating from the pole. In practice the brushes
‘will have a slight lead in consequence of the
deflection of the lines of force by the rotation

of the armature. |

The two brushes of each pair are ar-

IOS

110

11§

120

Fig. 5 clearly shows the circuit arrangement

when the commutator-brushes are coupled in

series. The current passes from the negative -

binding-post P into the first brush - holder

125

through the brush thereof into the armature-

bars, and through the latter from right to left
past the N pole of the field-magnet, thence

out through the brush at the opposite end of .

the bars from the brush - holder thereof,
through a coupling piece or section, G, into
the next brush in advance at that end, back

from left to right through .the bars passing .
through the § field of force, out through the
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conumutator-brush at the right-hand end of

the machine, through a coupling-bar, G, to the
next brush i advance, and so on back and
forth, until finally the current passes out at

the positive binding-post P, its entire course

being indicated by the tallless arrows. in Iig.
5. ’]"he feathered arrow in this figure 5‘]10w
the direction of movement of the armature-
bars by the rotation of the armature. As each
bar enters the magnetic field of force its op-
posite ends pass into contact with the respect-
1ve brushes, so that the potential induced by
1ts movement through the field of force causes
a current to flow through 1t from one brush
to the other. Upon its passage outof the con-
centrated field of force, or into a feebler por-
tion thereof,its ends pass out of contact with
the br U%heh,, so that during its movement into
the next field of forece 1t remains open-cir-
cuited. When the bar passes into the next
field, which is of opposite polarity, the current
cenerated in it is in the opposite direction.

The commutator-brushes B B are built up

of a great number of sheets or leaves of cop-
per n order to afford not only an extended
face sufficient to bear upon all of the Dbars
that are passing through one field of foree,
but also to (3011%1]1111136‘ a conductor of ex-
tremely low resistance for carrying away the
large volume of current generated in the ar-
mature. 1Thi§ 1sa practical requisite of great
1mportance, since all of the parallel armature-
bars O O which are traversing one of the fields
of force are in effect one: bm: sinee they are
connected at both ends in multiple by reason
of the brushes at both ends bearing upon the
bars for the entire width of the field of force.
[Hence a current of very great volume is gen-
erated by reason of the L:LI‘{_’G cross-section of
the combined conductors in each field of foree,
and to carry off this cuwrrent a condueting-
brush of at least equal conductivity is re-
quired. In practice Igive the brushes a con-
ductivity considerablyin excess of that of the
bars upon which they bear in order to pro-
vide agalnst the heating of the brushes. For
the same reason 1t is requisite to construct the
brush-holders in such way that the current
in flowing from the brushes through the hold-
ers shall be insured a path of extremely low
resistance. To meet these requirements, I
have devised the econstruction of duplex
brushes and brush-holders, which I will now
describe. |

In order to give the requisite area of con-
tact between the hrushes and the armature-
conductors, the brushes are made broad, so
as to bear upon a considerable length of the
projecting portion of the armature. Thetotal

width of the brushis subdivided into two see-

tions, which may be regarded as distinet
brushes.
within a stationary holder-trame, 11, Figs. 7
and 3, which 18 formed with a standard or
stud," 1.

angularframe,through which the twin brushes
are thrust.

Eich of the two br ushesis clamped

I 19

Thege twin brushes are inclosed

The holder-frame H is an open rect-

h(,m een two plates or eibs, &, above and ?
beneath, these plates bcmﬂ forced together
by screws in order to compress the copper
leaves or laminge together. The plates s and
[ are of only the Same width as the lamina

upon which they bear, so that those of one

of the twin brushes are mova
ently of the other. The lower
structed to rock on a pivot, #, and 18 pro-
vided with an adjusting-sevew, #:, by which
in connection with this pwob 1ts angle rela-
tively to the holder I may bhe var 10{1 and
thelebv the angle at which the brush bemq
upon the armahue may be adjusted. The
upper plate, &, is provided with two serews

P p, by which to adjust it, whereby it is eapa-
ble of assuming any f,uwlu to which the plate
[ has been set.  Thus the twin brushes MY
be adjusted to different angles, as shown in
7, where one 18 given a slight lead over
the othex.
ful in order to vary at will the width of con-
tact of the brushes with the armature-con-

ble independ-

ductors m originally adjusting the machine.

When once adjusted, the serew 9 need not
subsequently be touched, the adjustment of

the brushes forward to ’LﬂLe up wear being of—-'

fected by loosening the screws p p.

The several brush-holders IT H are mounted
and supported by their studs I I being pro-
jected through holes in a disk- -shaped yoke,
J, as shown at the right hand in Ifig. 1.
disks J are mounted 101;111\'@15 on the bear-

ing-frames D D, being fastened thereto by

bLt~bCl WS ¢ ¢, SO ﬂmt ir required they can by
loosening these screws be slightly turned to
alter the lead of the brushes and again fixed
in position by tightening the serews. The
positive and 11eg.;111w terminal Drush-holders
have binding-posts P P’ clamped on them for
the attachment of the 111‘16-(1011(111{3t01's,, as
shown in Kigs, 1, 2, and 5. The conneetion
between the Dbrushes t-]-lmugh the coupling-
sections ( (¢ in IFig. 5 is not shown in Ties. 1
to 4, these connectors being omitted for the
sake ol clearness. One of the connectors is
shown detached 1n Ifig. 9. It consists of a
subdivided scetional bar the parts of which
are drawn together by screws so as to em-
brace between them the studs I T of the two
brush-holders which it is desired to couple to-
cether.

It will be seen me an examination of Fige
4+ thatthe projecting end portions of the arma-

ture-winding which constitute the commuta-.

tors extend beyond the core ¢ as well as Dhe-
yond the ficld-magnet. This construction
affords a recess at each end of the armature,
In which recess collars « " and nuts e ¢/ are
inclosed. | |

In view of the factthat in thismachine the
electro-motive force varies in direet propor-

tion to the lenpgth of the bavs O 0,1t 1s desir-
eleetro-

able 1n order to secure a suif 11)1@
motive foree to make the armature and field-
magnet both as long as practicable. I hence
use by prefercnee aheld-magnet mmulembh'

plate, [, is con-

This eapabLhW 1S pr EL("UC.:IHV use-

The
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magnets the pole-pieces may be subdwuled

111t0 three or eéven four or more sections in-

20
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longer than the ﬁeld-man nets of similar eross-
seetlon heretofore used Wlth alter ua,bmcr-eur-

‘Preferably the exterior
cylindrical neutral portion f is not longitudi-
nally subdivided, although it may be, if de-
sired. In maehmes having still longer field-

stead of two. In the diagram shown in Ifig.
11 the pole-pieces are not subdivided.

The field-exciting coils ¢ ¢ may be wound.
in any manner known in the art, and may be

coupled or connected together in series multi-
ple arc or multiple series, as may be preferred
to adapt the machine to any desired service.
It is one of the advantages of my invention

that I produce a dynemo the armature re-

sistance of which 1s reduced almost to zero,
being so slight as to be practically inappre-
eieble. This renders it possible to make the
machine self-regulating by the employment

of a simple shunt-winding for the field-mag-
-net coils, a result w hleh has been reaehed
themetwelly, but has never heretofore been

realized in practice so far as 1 am aware.

I have shown in Ifigs. 5, 10, and 11 three
different methods of eouplmﬂ'up the commu-
tator-brushes.
series, as already desel ibed, so that the electro-

‘motive force of the current from the machine

becomes the product, of that generated in one
bar in passing through a field of force at a
certain speed multiplied by the number of
fields of force through which the armature-
bars are simultaneously passing. W hen thus
coupled, the quantity of current that the ma-

chine is capable of developing is proportional
to the combined conductivities of the baae n

contact with one pair of brushes.
In Fig. 10 the brushes are eoupled together

in multlple, so that the electro-motive force
of the generated current is equal only to that

oenerated in one armature-bar in passing

through one field of force at a certain speed,
or with six pole-pieces the electro-motive

force will be one-sixth of that developed with

the series - coupling shown in Fig. 5, and the

total current developed is proportional to the
combined conductivities of all the armature-

“bars that are touched by the brushes, or with
the number of field-poles shown the volume
will be six times that resulting from a ma-
chine eoupled as in Fig. 5 The coupling-
connections in this figure are shown in dia-

.gram only as being wires or rods 7 7, leading

(65

from the megative terminal P to the alter-
nate brushes at the opposite ends of the ma-
chine, and wires. or rods 77 7/, leading from

In thus elongating the field-
magnet I subdivide its pole-pleees NSNS
into sections, as clearly shown in Figs. 4 and
5,where each pole-piece S and each pole-piece
N is divided lon cgitudinally into two sections,
each of which 1s provided with a separate ex-
By this subdivision I securein |
eddltlon to mechanical advantages in con-.
“struction a stronger and more equelly distri-
" buted field of tome

“in Sir William Thomson’s
namo, before referred to.
' the employment of brushes at this end and

In Fig. 5 they are coupled in

403,630

| the remaining brushes to the positive termi-

nal P’. It will be understood that the con-

nections represented by these slender wires
or rods will in practice be heavy coupling-

connections of great conductivity. The di-
rection of the eurrent is denoted by arrows, the
circuit being divided into as many bmnehes
as there are ﬁelds of force.

In Fig.
shown i
branchesas half the number of fieldsof foree,
and each branch traversing two fields ot
force. The terminal conneetwns are made

with the brushes at one end of the machine:

only, a conductor represented by the wire or
rod r leading from the negative terminal P
to every eltemete brush, and 4110the1 CON-
ductor represented by the wire or rod 7” , lead-
ing from the intervening brushes to the POSI-
tive terminal P’. At the other end of the ma-
chine the brushes are joined in. pans by con-
ductors or coupling-sections »’’, so .that the
current flowing toward the right thwuﬂ'h one

| tield of force is permitted to pass back to-

11 a multiple-series coupling is
: the eireuit being divided into as many

70

75

-~

90

ward the left through the next field of force.

They might all be thus'con-
nected by connecting their b1 ush-holder studs
I I electrically w11_3h the disk-shaped yoke J
at that end of the machine instead of insu-
lating these studs from the yoke; or all the

{ brushes from this end of the machine might

be removed and all the armature-conducting
bars b b be connected together at this end, as

I prefer, however,

Obviously all the brushes at the right might
| be connected together, since it is Iinmaterial
| through which of the fields of force the cur-
rent flows back.

95

100

Mouse Mill Dy o

103

their connection  together either in pairs, as

shown in Fig. 11, or by eonneet.mn all the,
br ushes. tog ethe1

The maehme lepiesenled by the diagrams,
Figs. 11 and 12, has eight fields of force in-
stead of Six. ‘Obviously. my invention may

I10

be applied with any number of fields of force

from two up; butthe greatest efficiency is de-
| rived from the multiplication of the fields of
force, so that each armature-bar passes as

qulekly as possible from one field of force

into another, so that the least practicable por-
-_131011 of the ‘r]me 1s wasted in idleness.

Fig. 12 shows the preferable way of mak-
ing the connections at the left-hand end of
the machine in a multiple-series coupling
such as shown in Fig. 11, the connections be-

ing made by arc-shaped coupling-sections G |

(3, eommumeatmﬂ with the negative binding-
post P, curving 111wcudly to m*md the 111te1-—

vening brueh—holdels, and by coupling-sec-

_IIS_

120

125

tions G , communicating with the positive

‘Dbinding-post P’ and curving outwardly. to

avold the negative brush—holders.
My invention is susceptible of ¢onsiderable

cal construction and of its electrical propor-

130

‘modification in respect both of its mechani-

tioning,- and 1 therefore wish it to be un-
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derstood that I do not limit my self to any of

the details of construction or to any of the
proportions hereinbefore stated, except such
as are recited in the claims as bemﬁ' essential.
I have illustrated an example of one such
modification in Figs. 13, 14, and 15. The
machine shown in these figures has a field-
magnet with only two poles arranged dia-
metrwallv opposite, the pole-pieces Lmbmc-
ing the armature between them and covering
“{Lellded arcs thereof after the manner 01
dynamos of the Gramme ring or Siemens
drum type. The mnmuue-wuuhnﬂ s laid
directly upon the exterior of the sh: alt, the

nterposed laminated core shown in the pre-

vious construction being omitted. The shaft
(* becomes thus in _eﬁect the core of the
armature. This construction of armature is
suitable for small machines wherein but l'L-
tle difficulty is occasioned by eddy-currents
The commutator-brushes malke contact wif

of force extend over a greater arc of the arma-
ture-surface it is necessary to employ two or
more brushes for each field of force at each
end of the machine. Two such brushes are

shown in Fig. 15 Being necessarily set at
different mwles they arve required to be
mounted in separ &ie brush-holders; but both

“the brush-holders are elwtmedllv and me-

chanically connected through the medium of
a bar or link, 7, and the {wo. diametrically-op-
positelinksare mounted on a yoke, J,in the or-
dinary manner, or otherwise supported. In
the constr netion here shown the field-magnet
has 1ts cores or pole-pieces N S made in sep-
arate pieces from the neutral portion 7, which
latter forms on the lower side the base-plate
of the machine.

Itwill be understood that my invention may
be applied as an electromotor to be driven by
the passage of acurrent through it upon suit-

' ably altering the lead of the bruslhes, as is

well known to electricians.

T'he armature of my dynamo is clearly dis-
tinguished from those of dynamos wherein
armature -segments insulated from one an-
other are revolved in an annular space De-
tween two contrary magnetic poles, so that
they cut the radial lines of force tlm ersing
such space, by reason of the fact that in sueh
dynamos Um armature-bars are connected at
theiropposite ends to collector-rings, hy means

of which the current is contin u.;ﬂl}f (*ondncted
to and from them by means of brushes, so that
the bars are continually in closed circuit,
whereas in the case of my armature the bars
arcindependent of each other and electrically
disconnected at one or both ends, so that the
bars are normally open-circuited and are made
a part ol the circuit only during the time
when they are actually passing Deneath the
brushes.

I claim as my invention the 111]1)10\*01]1011’(9

h'
the armature-conductors in linhe with the
fields of force, as before; but sinee the fields

[
1

{ions coincident with the respective

tors
VIZ: |

1. A dynamo-armature consisting of an iron
core mounted to rotate onan axis, with a layer
of Independent and normally open-circuited
condueting-bars insulated from each other ex-
tending 1011ﬂ11udm{1113 over the core and fast-
ened theletop so as to rotate therewith.

2. A dynamo-armature consisting of a cy-
lindrical iron core mounted on & 1ev01vi110'
shaft, and a layer of mdepeandent and nor-
mally open-circuited conduecting- bars msu-
lated from each other Gxtondm o Jongitudi-
nally over the eylindrical core and fastened
themto so as to rotate therewith.

3. A dpmmo armature consisting ol an ron
core mounted to rotate on an axis, with a sin-
ole layer of independent and normally open-
circuited segmental conducting-bars applied
over said core and fastened thereto, extending
longitudinally thereof, insulated therefrom by
an interposed mbu]fltmn -envelope, and 1nsu-
lated from each other by being alternated
wnh Imsulating-leaves.

4. A {hlmmo armature consisting Of a Cy-

substantially as hereinbefore specified,

lindrical iron core mounted on a revolving

shaft, and a layer of independent and nor-
mally open-cireuited condueting - bars msu-
lated from each other applied around the ex-
terior of the cylindrical core,fastened thereto
to rotate thervewith, extending longitudinally
thereof, and projecting at the end beyvond the
end of the core.

!

5. The combination, with a field - magnet

formed with converging poles of alternately-

contrary polarvities facing a central axis, of an
armature consisting of a eylindrical 1ron core
mounted to rotate on said axis, and a single
layver of longitudinal condueting-bars insu-
lated from each other fastened to saild core,
and extending at one end (or both) beyond
the ends of the polesto form a commutating-
surface, and a series of commutator-brushes
equal in number to the field-poles arranged
to bear on said commutating-surface i posi-
fields of

force. |

6. The combination, with a field - magnet
formed with converging poles of alternately-
contrary polarities facing a central axis, of an
armature consisting of a eylindrical 1ron core
mounted to rotate on said axis, and a single
layer of longitudinal conducting-bars insu-
lated from each other, fastened to said core,
and extending at hoth ends beyond the ends
of the poles to form commutating-surfaces,
and two series of commutator-brushes; one
series arranged at cach end to bear on said
commutating- surface, and each series equal
in number to the field- polm and arranged ¢o-
ineidently with the sucecessive fields of force

7. 'The combination ot a field-magnet hav-
ing converging poles of alternately-contrary
polarities, an armature consisting of a cylin-
drical laver of longitudinal conducting-bars

in dynamo-electric machines and f*loeirmnﬂ- | mounted to revolve within the field- ]mlm two
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series of collecting - brushes, each equal in
number to the field-magnet poles, arranged to
bear against said bars in coincidence with the
fields of force, and electrical connections with
the respective brushes, whereby. they are all
coupled together between the positive and
egative termumls of the machine.
8 The combination of a field-magnet ha,v-

1ng converging poles of alternately -contrary

polarities an armature consisting of a ecylin-
drical layer of longitudinal conductmﬂ-bm

mounted to revolve w ithin the ﬁeld-poles two

series of collecting -brushes, each equal in

number to the ﬁeld magnet poles arranged to-

bear against-said bars in coincidence w1t]1 the
fields of force, and electrical connections be-
tween altema,tely successive pairs of brushes
in each series, the connected pairs in one se-

- ries alternating with those of the other series,

20
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whereby the ﬂenemted current is caused to
flow back mld forth through the armature
mld to traverse the several brmhes serially.

. The combination of a field-magnet hav-
Ing converging poles of alternately—contrm;y
po]m 1ties, an m*m&ture consisting of a cylin-
drical layer of longitudinal conduetmn—bars
mounted to 1‘*evolve within the ﬁeld-po]es a,
series of collecting-brushes, equal in number
to the ﬁeld-poles m"ranc-ed to bear against
the said bars in eommdenee with the ﬁeldb of
force, holders for the respective brushes, and
segmental coupling-bars constructed for en-
gagement at their opposite ends with the re-
spective holders and adapted to form elec-
trical connections between them.

10. The combination of a field-magnet hav-
g converging poles of fmlternately-contrm‘y
polarltles an armdture consisting of a cylin-
drical layer of longitudinal conductin -bars
mounted to revolve within the field of fOree
a series of collecting-brushes arranged to bem'
against said bars in coincidence wnh the re-
Spectwe fields of force, holders for the re-
spective brushes,and a yoke or disk mounted
on a rotative bearing carrying said brush-
holdeys and ad,]usta,ble on its bearing to vary
the lead of the brushes.

11. In a dynamo of the deseritbed type, the

403,630

combination, with the armature having its
end projecting to form a commutating-sur-
face, of collecting-brushes bearing on said
surface, a holder for each of said brushes
formed with a  projecting stud, and a seg-
mental coupling-bar adapted to electrically
connect two of said holders, and constructed
at its ends to be el&mped upon the studs

thereof.

12. In a dynamo, the combnmtlon with a
brush-holder consisting of arigid open frame,
of a commutator-brush ; passing freely through

i said frame, two clamping-plates within said

frame embracing the brush between them,
and adjusting-screws reacting against the
frame for pressing said plates against the
brush and adjusting their 111(311]:1&‘(1011 rela-
tively to the holder.

13. In a dynamo, the combmamon with a
brush-holder consisting of an open frame
formed with & loeker-bea,rmﬂ' within it, of a

commutator-brush passing f 1"eely throu ﬂ"h said

frame, two clamping-plates within Sclld frame

embmemo the brush between them, and one
of said plates rocking on said rocker-bearing

a Serew engaging smd latter plate for adj ust-
ing it on said bearing to different inclinations
relati vely to the holder, and a serew for press-
ing the opposite plate toward the rocking
pla’[e to clamp the brush between them.

14, A dynamo-armature consisting of an
iron core mounted to rotate on an axis and
formed with longitudinal grooves, with a layer
of independent and normally open-circuited
conducting-bars insulated from each other
extending longitudinally over the core, and
with certain of the bars at intervals made
wider than the othersand projecting into said
agrooves 1n the core, with an insulating-layer
interposed between the core and said bars.

In witness whereof I have hereunto signed

my name in the presence of two Sub%erlbm
witnesses. |
THOMAS L. WILLSON.
Witnesses: '

ARTHUR (. FRASER,
JNO. K. GAVIN.
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