(No Model.) ' o Sheets—Sheet 1.

W. MATHER & J. & E. HOPKINSON.
DYNAMO FELECTRIC MACHINE.

No. 390,180, Patented Sept. 25, 1388.

| | i
! % 1IN
1
H I .
I ]
1| ]
| | )
" '

b V]
- . i
B | |
! ] | Lt}

1 1 '

. . h
02 N o
N
723 -
. 'nﬂh'\{ i& __"h.‘ﬂt e
\r D

el "'hl‘.

N
WA

dﬂ()/

: RS, Pholo-Lithegrapher, Washinglon, .




(No Model.) ' ‘2 Sheets—Sheet 2.

W. MATHER & J. & E. HOPKINSON.
DYNAMO ELECTRIC MACHINE,

No. 390,180. Patented Sept. 25, 1888.

X
|
]
]
|
|
!

o \wm-é

=
770N

S
N | NN
—> | ammm——
“1d OpD
W tucs o
F G oot § K




10

15

20

UNITED STATES PATENT Onrice

WILLIAM MATHER AND EDWARD HOPKINSON, OF MANCHESTER, COUNTY
O LANCASTER, AND JOHN HOPKINSON , OF WESTMINSTER, ENGLAND.

DYNAMO-ELECTRIC MACHINE.

SPECIFICATION forming part of Letters Patent No. 390,180, dated Sentember 25, 18886,

Application filed September 19, 1887.

—_——— ..

o all whom it may concerm: |

Be it known that we, WILLIAM MATIER,
engineer, JOHN Hoprrinson, . R. S., and
EDWARD HOPKINSON, engineer, subjects of
the Queen of Great Britain and Ireland, and
residing, respectively, WILLIAM MATHOER at
The Salford Iron Works, Manchester, in the
county of Lancaster, lingland, Jornx HoPKIN-
SON at 4 Westminster Chambers, in the city of
Westminster, Ingland, and EDwARD Hop-
KINSON at The Salford Iron Works aforesaid,
have jointly invented certain new and usefal
Improvements in Dynamo-Electric Machines,
(for which we have obtained a patentin Great
Britain, No. 15,648, dated November 27, 1884,)
of which the following is a specification.

Our invention relates to improvements in

dynamo-electric machines, and more particu-

larly to that class of such machines wherein
the armature is of the type commonly known
as a ‘““‘gramme ring,”’ or of the earlier form
known as the ‘“Pacinotti ring.” We greatly
augment the intensity of the magnetic field and
thereby the output of the machine by increas-

ing the sectionofiron in the magnets and pole-

pleces beyond the section that has hitherto
been used in machines of this class. To the
same end we construct the armature so that
the section of iron is not much less than the
section in the magnets, thercby insaring that
the magnetic induction is not restricted by

- reason of the iron becoming too rapidly satu-
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rated. We are thus ableto obtain at 10w cost

a field of not much inferior intensity to that |

obtained in the improved form of Edison ma-
chine, for which British Letters Patent No.
V73, dated February 22, 1883, were granted to
one of us, namely, John Hopkinson. In order
to reduce the weight of the pole pieces, we
may construct them so that their bounding-
lines are approximately coincident with the
lines of maguoetic induetion, and by special
polar extensions (explained hereinafter in ref-
erencetothedrawings)weproducea weak field
near the neutral point capable of controlling
any tendency to sparking at the commutator.

In that form of our machine wherein the
magnetic circulit is formed partly of east-iron
and partly of wrought-iron we so apportion

the section of the two metals and their surface |
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of contact that the resistance to magnetization
may be not greater in one part of the eireuit
than in another. The interior of the ring is
cntirely open, allowing free admission of air
onto the surface of the conducting-wire, and
In connection therewith we may with special
advantage make use of the improved means
for the ventilation of dynamo-elecctric ma-
chines for which British Letters Patent No.
765, dated January 5, 1884, were granted to
Lwo of us—namely, William Mather and John

Ho

Hopkinson.

Our improvements are equally applicable,
whether the dynamo-electric machine be used
for the generation of the electric current or for
the conversion of electrical into mechanieal
power.

In order that our invention may be better
understood, we refer to the accompan ying
drawings, wherein— 70

Figure 1shows the armature in longitadinal
section, while Fig. 2 shows a Cross-section,
together with one arrangement of magnets
having a single magnetic cireuis. Figs. 3 and
5* show an elevation and a plan of the same
machine. Figs. 4, 5, and 6 show the several
views of a dynamo constructed with a double
magnetic cirvenit, IMig, 4 being a Cross-section,
Fig. 5 a side elevation, and Tig. ¢ a plan.
Fig. 7 shows the extension of the pole-picces,
whereby the field at the neutral point is con-
trolled.

It will be understood thatall the figures are
to a certain extent diagrammatic,as details of
construction which are not necessary to the 65
explanation of this invention are omitted.

In all the figures, « a represent the shaft; 2,
the commutator; ¢, a boss with arms¢* to carry
the core d, which consists of soft-iron plates
or wire continuous in the direction of the 90
lines of force but divided into sections in the
direction of the length of the armature by pa-
per or other insulator. The curved form of
the pole-pieces, to avoid useless welght, is
shown in Iig. 2, the boundary-line being ap-
proximately coincident with the line of mag-
netic induction. The poie-pieces ¢ ¢ may be
of cast-iron, and the magnet-limbs f 7 of
wrought-iron. We let thelatter into the pole-
pleces, as shown in the section, to secure 100
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that at no part of the cast-iron shall the sec-
tional area be less than at least half as much
again as the sectional area of the wrought-iron
cores. |
5 In the double magnetic-circuit form of ma-
chine shown in Figs. 4, 5, and 6 we, for con-
venience,extend the under yoke or pole-pieces
to form the base of the machine, to which the
pedestals earrying the bearings of the arma-
ture-shaft are bolted. To restrict the leakage
of magnetic field, we make the pedestals of non-
“magnetic material or separate them from the
base by a plate of non-magnetic material.
The extension of the pole-plece shown at
15 ¢ in Fig. 7 is of small sectional area com-

10

pared with the other parts of the poie-plece. .

The said extensions ¢ are integral parts of
the pole-pieces. The area of the extensions
may be further reduced by making the polar
extension extend only through a portion of the
depth of the pole piece—thatis to say, the ex-
tension ¢ does not extend entirely across the
pole the full length of the armature, but em-
braces a portion only of the length of the ar-
25 mabure. By this construetion we produce a
weak field near the neufral point, and thus
control any tendency to sparking at the com-
mutator. - |
Heretofore the pole-pieces of field-magnets
have been made to embrace more or less of the
periphery of the armature, and have in some
instances been tapering in form toward the
neutral point. The polar extensions of the
present invention differ from such previous
devices both in purpose and construction. The
pole does not taper gradually and uniformly
toward the neutral point—that is, the polar
extensions do not merge imperceptibly 1nto
the poles proper, but are throughout of small
1o sectional area compared therewith. This con-
struction is essential to effect the purpose
above stated.
In order to avoid the cost of making the
turned eore of the magnet and the bore of the
45 hole in the yoke a precise fit, we may some-
times make use of a tightening set-screw, m m,
by means of which we bring the opposed sur-
faces of core and yoke through which the lines
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of magnetic force pass into contact, leaving
the shaft a loose fit in other paris.

Having now described and particularly as-
certained the nature of our invention and the
manner in which the same is or may be used
or carried into effect, we declare that what we
claim 18—

1. In a dynamo-electric machine, the com-
bination, with the armature, of the field-mag-
nets, comprising solid wrought-iron cores,and
cast-iron poles of much greater sectional area
than said cores, the latter being let into the 6o
former and being at their ends entirely sur-
rounded by the metal forming the poles, sub-
stantially as described.

2. The combination, with the armature, of

50

the pole-pieces having curved bounding-lines 63

approximately coincident with the lines of
magnetic induction and provided with spe-
cial polar extensions of small sectional area
compared with the poles proper, substantially
as and for the purpose set forth.

In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses.

WILLIAM MATHLELR.
JOHN HOPKINSON.
EDWARD HOPKINSON.

Witnesses to the signature of William Ma-
ther: :
. BUTLER ROWLEY, :
Solicitor, Manchester.
GEro. V. BROWN,

Clerk with . Buller Eowley, 2
Manchester. |
Witnesses to the

kinson:

L. BUTLER ROWLEY,
Solicitor, Manchester.
W. WARDLE,
| His Clerk.
Witnesses to the signature of Edward Hop-
kinson:
SYDENHAM PAYNE,
| - Solicitor, Dover.
JOHN WATTS,
37 High Street, Dover.
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Booth Sireet, '

signature of John Hop-
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