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UNITED STATES

WILLIAM MORRIS MORDEY,

PaTeENT OFFICE.

OF LAMBETII, ENGLAND.

ELECTRIC GENERATOR.

SPECIFICATION forming part of Letters Patent No. 437,501, dated September 30, 1890.

Lpplication filed March 25, 1889. Serial No. 304,698,

(No model.) Patented in England April 7, 1888, No. 5,162, in France

March 18, 1889, No, 196,784 ; in Belgium March 19, 1889, No, 85,446 in Ttaly March 31, 1889, No. 32 in Sw1tzer1&11dJune
25, 1889, No. 1,126, &nd in Austria-Hungary August 31, 1889, No. 13,369.

To all whom it may concer:

Be 1t known that I, WiLLiAM MORRIS MOR-
DEY, a subject of the Queen of Great Britain,
residing at Lambeth, in the county of Surrey,
England, have invented Improvements in
Electric Generators, of which thefollowing is
a specification.

FKoreign patents have been obtained forthis

mventlon as follows: in Great Butmn No.

5,162, dated April 7, 188S;
196 784 dated March 18 1%8‘)
3, &46 dated March 19, 1889 : : 1n Italyf No. 3 32,
dated Mmeh 31, 13389 ; in Au%ua, Hunﬂ'my
No. 13,369, dated Aug ust 31 , 1889, and in Swit-
?el‘land No. 1 , 126, dﬂted June 25, 1889.

The present izwention has for its object a
method of constructing an alternate-current
machine having only a single armature coil
or winding in place of a considerable number
of such coils or windings. ThusIam enabled
to construct alternate-current machines for

in FI&DCB No.
1n Belgium, No.

~any speed and required rate of alternations
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- compound field or

1n which there is but one simple annular ar-
mature-coil and one simple annular field-
magnet coil, although I sometimes employ a
fields of ordinary construc-
tions. By these meansalternate-current ma-
chines are greatly simplified in construection,
while at the same time increased efficiency is
obtained and the difficulties of insulating in
such machines are much reduced.

In order that the nature of this invention,
which consists in subjecting the single arma-
ture coll or winding to a succession of mag-
netic inductive impulses, either successively
in the same direction or alternately in oppo-
sitedirections,and in providing against preju-
dicial inductive reactions in the field, may be

readily understood, reference is made to the

accompanying drawings, in which——

KFigures 1 and 2 arerespectively an end ele-
vation of the armature and a vertical section
in the line of the shaft, illustrating diagram-
matically one method of car rying my inven-
tion into practice. Figs. 5 and 4 are similar
views to Figs. 2 and 1, 1‘*651)&4(3131ﬁﬁ'elyj 1llustrat-
ing diagrammatically another way of carry-
ing out this invention. I'ig.4* is an end ele-

ally an arrangement similar to Figs. 3 and 4,
but having a smaller number of parts. Figs.
5 and 6 illustrate a modified consfruction of

electric generator according to this invention.

IFig.7 1sm*e1*twal section; P1n 3, an elevation,
and Fig. 9 a plan, of a por tion of a further
modiﬁed construction of electric generator.
Figs. 10 and 11 are respectively an end ele-
vation and a longitudinal section illustrating
another construction.

Referring to Figs. 1 and 2, the armatuare-
conductor is formed into a simple coll, ring,
or annulus or hollow cylinder A, usually of
large diameter and relatively of small radial
depth or thickness, and is preferably sup-
ported with its axis in a horizontal plane.
Masses I I, formed of laminated iron or iron
wire, are placed around its periphery at inter-
vals and with spaces between them. 'T'hese
masses, which are shown | |-shaped, are pref-
erably laminated or subdivided, as shown.
Alternately in angular position with regard
to these outer iron portions I I other lami-

nated iron masses I K are placed inside the
coil A and closetoitsinner periphery. These
iron masses IX K are [_]-shaped, the outer
masses 1 I being plcwed so that their ends
point toward the axis of the coil, while the
inner ones K KX have their ends pointing ra-
dially outward. It will thus be understood
that the single coil or annulus A, which forms
the armature-winding, is contained between
two conecentric eircular rows of masses of iron
IT and K K, the several portions of which al-
ternate in angular position with one another
in the order I K I K around the outside and
inside of the armature-coil. The number ot
these inner and outer masses of iron is deter-
mined by the required rate of alternationand
by the required rate of revolutionof the mov-
ing part of the machine. Thus the number
of alternations or complete periods per min-
ute is equal to the number of revolutions per
minute multiplied by half the number of such
iron masses. The disposition of the armature-

I longitudinal section, showing diagrammatie- 5o
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winding A practically does away with any

1lecessity for working at a high-current den-

Yatlon, and Fig. 4" a side elevatlon partly in ! sity or for limiting the space oeeupled by in-




sulating material.

fact, as easily and securely mmnﬂed as if

they did not form part of a dynamo

It will be observed that by the use of the

masses K K (which I call “magnetic short-
circulting pieces”) all ornearly all prejudicial

~induetive effects in the magnet are avoided,

10

20

the flow of magnetic lines of forceinthe mag-
net being maintained practically constant.
Thus the lines of force pass through the mag-

-net and either through the pieces TIorK K,

according to the p031t1on of the poles, or par tly
through one and partly through the other
when the poles are passing from. one to the
other, the magnetic circuit never being inter-
1upted

The several pieces I T and K K should be S0 -

designed with regard to one another that
whether the lin es of force are passing through
I I or through K K the resistance of the mag-

. netic eircuit should be sensibly constant. By

this arrangement I avoid useless expenditure
of energy, vphleh would otherwise be mani-

- fested by the heating of the poles and core of
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the magnet and in otherways. This method
of providing for the continuity of the mag-
netic circuit may be applied in other ways

than those shown in the figures, which, how-

ever, sufficiently describe the plmclple
The armature may be used with any suit-

able form of field magnet or magnets; but T

prefer a simple form  of field, as shown in

Figs. 1 and 2, and consisting of an ir on core |
C, mounted upon the shaft S, passing axially
‘through the center of the armature-coil A,
and having at either end a number of radial
arms or projections n n s s, which conie into
close proximity to the ends or sides, or both,
as in the arrangement shown of the iron |
masses I I and K K of the armature, the num- | -
ber of such projections n n or s s extending
radially from each end of the field-core bemﬂ' |
equal in number to the masses of iron on the |
outside or on the inside of the armature-coil
The field coil or winding F is within and
| ter deseribed with reference to Fle 7,3, and
9; or the field may be stationary as Well as
the armature, the rotating part comprising a -

A.
concentric with the armatuare-coil A. This
field-winding F may be wound on and rotate
with the field-magnet C n s and shaft S, but
18 preferably held stationary on a frame pro-
vided for the support, also, of the armature-

coll and its iron masses, as hereinafter de-

scribed, and shown in dotted lines in Figs. 3
and 4. Asthe figures are diagrammaitic this
frame is not shown. Thus the only part of
the machine rotated is the shaft S and the
iron of the field-magnet, o collectors or rub-
bing contact of any kind being required.

In Figs. 3 and 4 the outer. iron masses I 1

‘of the armature are | I-shaped, as before, in-

closing the armature cn three sides; the open
ends of these L] pieces I I fa,cmn' the field-

poles n 8, there being other laminated pieces

of iron K K extendmw across. and between
the field-poles n's altel nately Wlth the arma-

ture | | pieces.
L 1. are side frames (shown in dotted lines)

revolves.

" 437,501

The conductor‘o are, in | coil A are carued and in which the- shaft S
These f1ames are bolted together

by bolts M, and earry a number of rods. N, to
each of whieh are attached the endsof a 5tra,p
O, that partly encircles the field-winding K
when this winding is to be held stdtlonary
This auanﬂ'ement, as shown in Figs. 4* and
4%, is very suitable for rapid r ota,tmnq——-a,s for
111qtﬂnee, when the motor is a steam tulbme
The revolving magnet C n s, carried on the
shaft 5, consists of a cylinder of iron C, the

75

end portions of which are partly cut away or

grooved laterally, teaving the polar surfaces
n n-s s; orthe cutting away or grooving may

extend the whole length of the eylinder. The

laminated | _}shaped iron . portions ITK K

are placed about the armature-coil A, the por-

tions I I passing without the coil A, the por-
tions K K being within the coil A. This ar-
rangement allows of the magnet C n s being
readily withdrawn or inserted without inter-
fering with the armature-coil, field-coil, or
iron masses I I K K. The numbet of polar

8o

Q0O

surfaces n.s and iron masses I K is deter-

mined by the required late of rotation and
rate of alternations.

The relative positions of the armature and
field magnets may be varied in any suitable
way. Thus Figs. 5 and 6 show an arrange-
ment in which the field C, with its poles n n

'§ s and field- WlIldl]]ﬂ‘ I, instead of being

within and eoncentric with the armature a're
outside of and concentric with the armature.
In this arrangement Figs. 5 and 6 the arma-
ture masses I I K K :«:md armature-coil A are
supposed to be attached to and carried by
the shaft S; butin this or any of the other ar-
1anﬂ*ements either the armature or the ﬁeld

may be revolved.

will readily suggest themselves to those
skilled in the art to which this invention re-
lates. Thus the field and armature parts of
the machine may be arranged to face -each
other in a horizontal direction, as hereinaf-

number of laminated iron masses, which, by

their movement, vary the magnetic mduct ion

exerted by the field on the armature Higs

7,8,and 9 show one way in which this arr&nﬂ'e-
ment may be carried out. In these ﬁﬂures
the supports for the laminated iron masses
are not shown; but it is to be understood that
these masses are supported in any suitable
manner and driven by a shaft S. The field
consists of a grooved ecasting C n s, contain-
ing the magnetism-winding F, and provided

with projections n n s s, forming the poles of

the magnet. The armature-winding A issur-
1ounded at intervals on three of its sides by
the laminated [_}- shaped iron masses I 1, the
open ends of which projeet in the direction
of the field-magnet. Between the armature

and field is the rotatlnﬂ' part of the machine,

by which the Iron masses I K and armature- | consisting of la,mmated iron masses K K K’
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e\tend from the poles »n to the poles s of the
field-magnet, while K’ K’, which are in pairs,
are Shmt adlcﬂlv, as Sh(:m n, and are mag-

netically separated by a distance equal to thp

distance between the poles 7 5. The masses

K K, preferably, do not extend from the

field-poles n s to the armature iron masses I
I, but are separated from the latter by a con-
siderable distance, being, however, in close

proximity to the poles n 8. The masses K’ K
‘are of such a size or width that they almost
fill the spaces between I 1 and # s.
struction is clearly shown in Iigs. 7, 8, and

"1'hi1s con-

d. Theactionof thisarrangementisasfollows:

When theseveral pairs of | pleces K" K’ occupy
the spaces between thépoles n s and theiron
masses L 1 of the armature, the magneticlines
are caused to traverse the pleces 1T and thus
inclose the coil A. When themasses K’ K/ are

midway between the poles n 17, the masses KK
arc 1n the position facing the said poles and

the lines of foree then pass direct through the

sald masses X K and not through the arma-
ture masses I I. Thus the armature masses
1 I are alternately magnetized and demagnet-
1zed, and alternate currents are thereby gen-
erated in the armature-coil A. DBy the pres-
ence of the masses K IK 1n this form of ma-
chine, as well as in the forms illustrated by
the preceding figures, the magnetiec circuit is
practically a continunous and umntellupted
one and the field of force 18 maintained con-
stant with a minimum expenditure of energy
and without any wasteful and injurious re-
actionsand electricinductionsinitself. These
magnetic short-circuiting masses may be ap-
phed in otherforms of machine for this pur-
pose. The masses KX K K’ K’ are mounted
in any suitable manner upon ashaftS. These
figures (7, 8, and 9) illustrate the arrangement
of rotating laminated masses disposed in con-
junction with a fixed single-coil armature and
single-coil multipolar ﬁeld I may, however,
apply the same form of armature with a forin
of field of alternating polamt}, suach as that

shown in Figs. 10 and 11, and hereinafter de-
seribed.

Although for simplicity and ease of con-
struction I prefer to use a field-magnet of the
forms or on the principle of those above de-
scribed, I may employ other suitable forms,
such as those which give
south poles in successive order at each end
or side of the machine.

Figs. 10 and 11 illustrate a construction in
which such a field 1s applied to an armature
arranged as described with reference to Figs.
1 to 4. In this case the field-poles are alter-
nately N and S, and the magnetic induction
about the armature-coil A is reversed in di-
rection instead of being only varied in in-
tensity.

The field-magnels may be constructed in
various ways. Thus,instead of the double
star-wheel shown in Figs. 10 and 11, a num-

alternate north and

K’, of which X K are of such a length as to ! mth the shaft it & cucle, as shown in dotted

lines in Fig. 11,each bar or each alternate bar

having a magnetizing winding and each pro-

vided with polar extensions occupying posi-
tions similar fo the polesn n s s. (Shown in
full linesin Figs.10and 11.) Thisarrangement
may be modif ed in several ways mthout de-
parting fromthe principleinvolved—as,forin-
stance, by having the armature placed inside
androtating as in Kigs. 5 and 6, the field being
made to encirele it with the poles projecting
radiallyinward;orthepolesmaybeatthesides
or ends of the armature, and either the mag-
netorthe armaturerotating. Thereare many
ways otherthan those hereinbefore described
and shown in the drawingsannexed by which
the principle of my improved armature may
be applied.

The foregoing deseription isintended onlv
to explain the principle of thisinvention and
the manner of applying the same in the con-
struction of electric generators.

The field may be excited from an external
source, or it may be wholly or partly excited
by a commuted current obtained from the ar-

ature

What I elaim is—

1. In a dynamo, an armature comprising a
single coil or winding provided at opposite
sides with a series of separate or independent
iron masses, the masses at one side being ar-
ranged to act as magnetic inductors and
placed alternately with those at the opposite
sice, which serve as magnetic short-circuiting
masses. o

2. In an alternate-current dynamo, an ar-
mature consisting of a single armature coil or
winding, a number of iron masses separate
from each other and arranged in alternating
angular positions at opposite sides of the ar-
matuare coil or winding, and a field-magnet
the poles of which are moved relatwely to
sald masses, the arrangement being such that
sald armature 18 subjected to a suceession of
magnetic inductive impulses,and the flow of
magnetic lines of forces in the magnet are
maintained practically constant,substantially
as herein described. |

3. In an alternate-current dynamo, an ar-
mature comprising
with iron masses at opposite sides thereof,

‘those at oneside beingseparate from and al-

ternating in angular position with those at
the opposite side, in combination with a field-
magnet having polar extensions in proximity
to the ends of said iron masses, for the pur-
pose specified.

4. In an alternate-current dynamo, the com-
bination of an armature comprising a single
coll or winding, iron masses separate from
each other and arranged alternately at oppo-
site sides of said armature, and a field-mag-
net having polar extensions that are rotated
relatively to said iron masses, the ends of said
masses being arranged to be brought oppositea

said polar extensions in successive order and

ber of magnet-bars may be arranged parallel | to maintain complete the magnetie cireunit of

_:.3

a single coil or winding
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said field-magnet closed, substantlally as here-
in deseribed.

5. In an alternate- eurrent dynamo, the com-
bination of an armature consisting of a single
coll or Wmdlng, and a field- maﬂ'net the mag-
netic circuit of which is completed in consecu-
tive order through iron masses that are sepa-

rate from each other and are arranged 1in al-
ternating angular positions at oppomte sides

of said arma,tu re.

6. In an alternate-current dynamo, an ar- .

mature comprising a single coil or winding
provided with a series of separate external

net having a single exciting coil or winding
and pola,r extensions that are brought into
proximity to the ends of said iron masses.

7. In an alternate-current dynamo, an ar- .
mature comprising a single coil or winding

provided at opposite sides with iron masses,

the masses at one side being -separate from '
and alternating in angular position with those i

iron masses,in combination with a field-mag-
! side being .separate from and alternating in

|

at the opposne f:lde in combination with 41

field-magnet having a single ezmtmn‘-eml and i

437,501

i

ing the same and asecond séries of iron masses
arranﬂ'ed to act as short-circuiting bars sepa-
rate from and alternating in an crula,r position
with those of the first series, in combination
with a field-magnet having a single exciting

coil or winding, and polar extensions that are

moved relatively to said iron masses and the
number of which of the same sign are equal

35

to the masses in either series, substantlally as

herein described. . |

9. In an alternate-current dy namo, the com-
bination of an armature comprlsmn' a single
coil or winding provided at its inner and outer
sides with ir_on masses, those upon the inner

angular position with those at the outer side,

| and a field-magnet having a single exciting-

coil and polar extensions that are brought
into proximity with said iron masses in ¢nn-

secutive order, said armature and field-mag-

net coils being arranged concentrically, sub-
stantially as herein described.

In testimony whereof I have signed my

name to this specification in the presence of

polar extensions that are brou ght successi vely | two subscribing witnesses.

stantially as herein described.

8. In an alternate-current dynamo, an ar-

1nto proximity to the end of said masses,sub- .

mature comprising a single coil or winding

- g

WILLIAM MORRIS MORDEY.

Witnesses:
. J. BROUGHAM,

W. CROSS,

30 having a series of iron masses partly inclos- | Both of 46 Lincoln’s Inn Fields, London.
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