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UNITED STATES

-l gy = == ——T

PATENT OFFICE.

SEBASTIAN ZIANI DE FERRANTI, OF HAMPSTEAD, COUNTY OF MIDDLESEX
ENGLAND.

DYNAMO=-ELECTRIC MACHINE.

SPECIFICATION forming part of Letters Patent No. 408,408, dated August 6, 1889,
~ Application filed November 30,1888, Serial No. 292,259, (Nomodel.) Patented in England January 15, 1887, No, 702,

To all whom it may concern:

Be it known that I, SEBASTIAN ZIANI DE
FERRANTI, electrician, a subject of the Queen
of Great bl‘ltam, residing at 120 I‘ellowes

5 Road, Hampstead, in the county of Middle-
sex, KEngland, have invented certain new and
useful Improvements in Dynamo-Electrical
Machines, (for which I have received Letters
Patent in Great Britain, No. 702

to ary 15,1887,) of which the followu"ln is aspeci-
fication.

The object of my invention is to improve
the construction of the armatures and field-

magnets of dynamo-electrical machines toen-

15 able currents of very high tension to be ob-
tained.

The armature I make of a number of coils
ranged around the circumference of a disk
or wheel, each formed from a strip of metal,

20 which is formed with interlocking promctwns
or protuberances, and is prefembb corru-
gated or ribbed, as shown, so that the coils
overlap or interlock oue with the other. In
this way the overlying coils are not only kept

25 from shiftingsidewise, butin addition a much
stronger coil 1s obtained, which will retain
the form in which it is originally coiled, and
wlll not alter its form when the dynamo is
worked. "The center of eachcoll I also fill in

jo with a filling composed of strips of copper
or bronze of the samesection asthe strip from
which the coil is formed and separated one
from the otherby tapering strips of asbestus.
The coils I hold in metal shoes, which 1 se-

35 cure to the circumference of the rim of the

wheel with thick insulation between the two,
and this insulation being at a distance from
the parts of the armature which come within
the magnetic field very thick insulation may

40 be used 10 secure the shoes to the rim of
the wheel, I, by preference, use sulphur, as
hereinafter explained. When currents of
very high tension are required, I also use in

~addition insulators of porcelain, stoneware,

45 or glass placed between the shoes and the rim

of the wheel. Preferably a pair of bobbins

is held 1n each shoe, so that the bobbins can
be coupled in series, in the manner herein-
atter described.

In machines for producing current of very
high tension 1 cover the magnet-faces with

50

, dated Janu-

tion, oi one of the shoes in which the

16 1n its compressed form.

china or enamel, or ebonite, or like insulating
material, and either with or without insulat-
ing the faces of the magnets I interpose sul-
phur ecement or like insulating material be-
tween the rearends of the mwnet pole-pleces
and the frame that carries them. The rear
endsof the magnet pole-piecesmay be coupled
together in pairs toiron shoes and insulating
material interposed between the shoes and
frame.

My improvements are shown in the draw-
ings hereunto annexed.

Figure 1 is a section of part of a dynamo-
electricm achine, showing an armature formed
in the above manner and fixed on the end
of a driving-axle. The section is taken par-
allel with the length of the axle. Fig. 2 1s

a similar section of a machine in which the

armature 1s formed in the above manner
and carried by the rim of a driving-wheel.
Fig. 3 1s an elevation, with some parts re-
moved and some parts In section, of part
of an armature formed as shown in Iig. 1.
Fig. 4 15 a side view, and Fig. 5 a cross-sec-
co1ls
are held. IFig. 6 13 a side view, and Kig. 7
a cross-section, of one of the filling-blocks
which are placed into the shoes. TIig. 8 isan
end view, and Fig. 9 a cross-section, of one of
the porcelain insulators which are placed
around the stems of the shoes. Fig. 10is a
cross-section, on a larger scale, of the strip
from which I prefer to form the armature-
colls; Iig. 11, a cross-section, on the same
larg or Seale of one of the coils and its central
core, taken tthll”h the line a b, IFig. 3. Tigs.
12 and 13 are sections taken throunh part of
one of the frames which support the fixed
field-magnets, showing how the magnet core-

pieces are insulated from the frame.

A A are the coils, formed from strips of the
section shown at Fig. 10, wound around a
central core B, composed of an assemblage of
strips of copper or bronze of the same section
as the coils, with tapering strips of asbestus
placed between, and the whole compressed to-
gether to bring it to the proper size and form.
When compressed, a pair of clamping-pieces
are placed across one face of the compressed
block, and overlapping its side edges retain

A strip of copper
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of the section shown at Tig. 10, together with
a strip of vuleanized ﬁb(.,l 18 then wotind
aroundthe compressed blo{*]xj and a block of
bronze B’ placed at its smaller end. I prefer
to form the coils of strips of metal of the sce-
tion shown; but the strips might be other-
wise formed to interloclt one with the other.

C C are metal shoes, in which the smaller
ends of the coils are %ubaequenﬂy held by
bolts D.

B IL are metal filling-blocks placed in the
shoes for the smaller ond% of the colls to rest
agaimst. Ifach block is made to restone half
1n one shoe and the other half in the adjoin-
1ng shoe.

F I are pieces of insulating material
placed between the two coils in ea@h shoe.

G & are strips of insulating material inter-
posed between the fillin ““1)10(‘]1% and the bot-
tom of the shoes.

G’ are strips interposed between the sides
of the filling-blocks and the sides of the
shoes.

C” are stems extending from each shoe to-
ward the center of the armature-wheel TL.
These pass into radial holeg IT” in the rim of
the wheel.

H*are slots formed through the wheel from
one side to the other. The radial holes IV
open into these slots..

I I are poreelain insulators mend around
each stem C’,and secured to them by sulphur
to come between the per 11)1101) of the wheel
and the shoes.

J are nuts screwed onto the stems of the
shoes.

J” are pins by which the nuts are locked
when they have been screwed up onto the
stems.

K is a filling of sulphur poured into the
space between the nuts J and thesidesof the

radial holes II” and slots H2%  This filling oL
sulphur locks all the parts securely 1oneth
and affords very sound insulation betw evn
the shoes and wheel.

It will be noted that the insulation I I is
of less thickness than the distance through
the air or along the surface of the parts fmm
any part of Lhe shoe or stem to the wheel. By
this construction suwrface-leakage is dimin-
1shed.

The exterior of the winding of each of the
two shoes held into each of th'; filling-bloclks
It are coupled together by being in eonhmt
with this block, \11111(} the inner ends of the
two colls held in each shoe C are in contact
with the bolts D, which hold them into the
shoe, and ave so coupled one with the other.
In this way the coils are coupled in serics.
Current 1s conveyed away from two shoes C
onoppositesidesof thearmature-wheel. Con-

ductors I. are led from the radial stems of
these two shoes to metal studs 1./, secured by
sulphur cement to the hub of the wheel, and
from these two studs current is conv eyed by
the radial arms { to the two collector-rings
[*, with which they are connected, and Whl(*]

- of the magnets.

408,403

therefore, revolve with the armaturc-wheel,
and are concentric with it, and from tirese two
rings current is conveyed away by rubbers ﬂ‘f,
as describedin an application for patent filed
January 14, 1339, Serial No. 206,520,

[* representsinsulating material interposed
between the spindle 7, which carries the ving
[, and the sleeve which carrvies the ring (',

To secure effective insulation between the

armature-coils and the faces of the field-mag-
nets, I insulate the faces of the magnet pole-
pleces by coating them with enamelorebonite
or like insulating material m. I also coat the
sides of the armature-coils with insulating
material. Preferably I do this by covering
them with paper a, Figs. 3 and 11, made to ad-
here by a thick layer of shellac, the shellac
being heated and the paper pressed down
upon 1t; or the sides ol the cotls might be cov-
ered with vuleanite by covering them with a
coating of india-rubber and sulphm,, ancl %nh-
S(.,quently submitting them to heat to clteet
vuleanization. T also inter pose sulphur cems-
ent or like insulating material between the
reat ends of the magnet pole-pieces and the
frame that carries them. Thisg I prefer to do
in the manner shown at Figs. 12 and 15, 1In
these figures M M are iron coresor pole-picees
These are connected in pairs
to 1ron shoes N, which are themselves secured
to the fixed {rames O by sulphur filling P,
cast between them. Tosecurc insulation be-
tween the pole-pieces and the coils of

INst-
lated conductor by which they are surrounded,
each pole-pieceis surrounded by a thick layer
( of Insulating material.

In applications Serial Nos. 206,325 and
296,320, filed Janunary 14, 1889, 1 have shown
machines similarin somerespects to that here-
Inshown,and any subject-matter herein shown
but not claimmed will be elaimed in gaid cases.

Having now particularly described and as-
certained the nature of my said invention
and 1 what manner the same is to be per-
formed, I deeclare that what I clain is—

1. Anarmature for a dynamo-electrieal ma-
chine, composed of a number of ¢oils ranged
around the ecirecumfterence of a disk or wheel,
and each formed from a cormrugated or inter-
locking strip of metal, so that the scveral
layevs of the coil interlock with one anothor.

2. An armature for a dynamo-clectriec ma-
chine, having the center of each of its coils of
imsulated conductorfilled in with a composite
structure of non-magnetic metal and insuala-
tion so arranged as to be free from induced
(,111161115

An armature for a dynamo-electrical ma-
duue composed of a number of coils rangad
fuound the circamference of a disk or whm |
and each formed from a corrugated or inter-
locking strip of metal, so that the several
layers of the coil interlock with one another
and with the eenter of the coil filied in with
a filling of strips of metal separated by insu-
lating material—such, for inst: WMCe, 4% As-
beb{,u.s.
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4. An armature for a dynamo-electrical ma-
chine, composed of a number of coils or bob-
bins of insulated conductor held in metal
shoes, which are ranged around the circum-
ference of a disk or wheel with 1nsulating

material interposed between the wheel and
shoes.

5. An m’*nmture tor a dynamo-electrical ma-
chine, composed of a number of coils or bob-
bins of insulated conductor held in metal
shoes, which are ranged around the circum-
ference of a disk or wheel, and which are
formed with radial stems which pass into ra-
dial holes formed in the circumference of the
wheel, and insulating material interposed be-
tween the wheel and shoes.

6. An armature for a dynamo-elecirical ma-
chine, composed of a disk or wheel having
holes formed radially into its circumference

and other holes formed at the side, near the

circumference, into which the radial holes en-
ter, and of metal shoes carrying coils or bob-

bins and formed with stems to pass into the

radial holes, and of nuts or collars contained
1 the side holes and screwed or secured on-
to the radial stems, and of a filling of insu-

lating substance interposed between the sides

of the holes and the stemsand nutsor collars.

7. An armature for a dynamo-electrical ma-
chine, composed of a disk or wheel having
metal shoes ranged around ifs circumference
and separated from it by thickly-interposed
insulating material, coils of insulated con-
ductor held in pairs in the shoes, and filling-
blocks placed between the coils and the bot-
tom of the shoes, lying with one half in one
shoe and the other half in the shoe next to it,
and insulated from them both.

8. An armature for a dynamo-electrical ma-
chine, composed of a disk or wheel having
holes formed radially into its circumference,
other holes formed at the side, near the cir-
cumierence,into which the radial holes enter,
metal shoes formed with stems to pass into
the radial holes, nuts or collars contained in
the side holes and screwed or secured onto

~substance—such, for instance, as sulphur—

50

55

interposed between the sides of the holes and
the nuts or collars and stems, coils of insu-
lated conductor held in pairs in the shoes,
filling-blocks placed between the coils and the
bottom of the shoe, lying with one half in one
shoe and the other half 1n the adjacent shoe,
and insulated from them both.

the radial stems, and a filling of insulating

9. An armature for a dynamo-electrical ma-
chine, composed of a disk or wheel having
metal shoes carrying coils or bobbins of 1nsu-
lated conductor ranged around its circumfer-
ence, stems projecting from the shoes and se-
cured to the disk or wheel, interposed 1nsu-
lating material, and insulators of porcelain or
ltke material placed around the stems to come
between the shoes and the disk or wheel.

10. An armatureforadynamo-electrical ma-
chine, composed of a disk or wheel having
metal shoes carrying coils or bobbins of 1nsu-
lated conductor ranged around its cireumter-
ence, stems projecting from the shoes, inter-
posed insulating material interposed between

| the stems and wheels, and blocks I of insulat-

ing material placed around the stems to come
between the shoes and the disk or wheel.

11. In the armature of a dynamo-electric
machine, the combination of the insulated
bobbins and their supports, the disk or wheel
that carries them, and insulating material
poured orc cast between the wheel mld bobbin
supports.

12. In an armature for a dynamo-electric
machine, the combination of the supporting
disk, wheel, or hody, the bobbins, and inter-
posed insulation of less thickness between
adjacent conducting parts than the distance
over or along the surface of the insulation
exposed to the air between the parts which 1t
18 desired to insulate, whereby surface-leak-
age 1s diminished.

13. Anarmature for adynamo-elecirical ma-

.chine, composed of a disk or wheel having

ranged around its circumference coils of flat
conductor havinginsulating material between
adjacent flat surfaces, and covered at their
sides with separately-applied insulating ma-
terial to come between them .;md tne mmrnet
pole-pleces.

14. A dynamo-electrical machine having the
fixed field-magnets insulated from the frame
of the machine.

15. A dynamo-electrical machine 1n which
there 1s a circle of magnet pole-pieces of al-
ternate polarity at the “side of the revolving
armature, coupled in pairs at their rear endb
and secured by insulating material to the
frame of the machine.

SEBASTIAN ZIANI DE FERRANTI.

Witnesses:

HERBERT K. DALE,
ARTHUR R. SKERTEN,
Bothof 17 Gracechureh Str eef Lan(?on I.C.
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