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PATENT OFFICE.

SEBASTIAN ZIANT DE FERRANTI, OF HAMPSTEAD, COUNTY OF MIDDLESEX,
' ' ENGLAND. '

DYNAMO-ELECTRIC MACHINE.

SPECI_FIOATION forming part of Letters Patent No. 409,349, dated August 20, 1889,
B.pplin;ttian filed January 14, 1889, Serial No. 296,325, (Nomodel) Patented in England January 15, 1887, No. 702.

e

Lo all whom it may concern:

Be 1t known that I, SEBASTIAN ZIANI DE
FERRANTI, electrician, a subject of the Queen
of Great Dritain, residing at 120 Fellowes

5 Road, Ilampstead, in the county of Middle-

- sex, Kngland, have invented certain new and

useful Imprevements in Dynamo-Electrical

Machines, (for which I have received Letters

Patent in Great Britain, No. 702, dated Janu-

10 ary 19,1857,) of which the following is a speci-
fication.

I'he object of my invention is to construct
a dynamo-electrical machine in such manner
that the revolving armature and fixed field-

15 magnets can be quickly got at for cleaning
or repairs and to secure safety in working
when obtaining high-tension currents. The
revolving armature I mount on the end of an
axle, which has a driving-pulley fixed upon

20 1t, by which it can De driven.
placed between the Dearings in which the
‘axle 1s carried. The fixed magnets, which
arc on elther side of the machine, I carry
by two ring-frames, which are independent

25 one of the other and of the standards which
carry the bearings for the armature-axle,
but are all coupled together when the ma-
chine 1is being worked, and I make the
frames capable of being drawn away from

30 the armature, so that the armature and ms: o-

“nets can be quickly and readily got at for
cleaning.
chine I make with extensions, along which

| the frames are supported when slid away

35 from their working position. The frames
may either be slid away from the armature
in a direction parallel with the armature-
axle, or they may each Dhe divided vertically
into two equal parts, which can be drawn

40 away {from one another in a direction at right
angles to the axle. To facilitate any one or
other of these sections being drawn outward
to give access to the armature or magnets, I
connect a vertical lever by a link to each sec-

15 tion and form the lower end as a tooth, which
can be made to engage with any one or other

of the teeth of a rack formed in the bed of

the machine; or, for larger machines, an end-
less chain or serews or hydraulic eylinders
so might be used for moving the sections toward
or away from one another. Mo convey excit-

This pulley ig

The base-plate or bed of the ma--

ing-current to the magnet-coils on each part

of the frame that carries them, I use spring
contact-preces secured to the sections of the
frame when current has tobe conveyed from cs
one to the other. The springs press one
against the other when the sections are
brought together in working position, so that
the mere act of bringing the sections together
also completes the necessary electrical con- 6¢
nections. The collector I place outside the
armature and form it of two insulated metal-
lic rings or sets of rings conceuntric with
the armature-axis,each ring having an insu-
lated conductor passing from it to the con- 45
ductor of the armature, and the conductor
to one ring passing through the other ring.
For conveying current from the collector-
rings I use rubbers, each composed of a pair

of metallic blocks held against opposite sides 70
of & ring by springs, which tend to press the
two blocks toward one another. One block

I also press against one side of the ring by a
spring, which may also serve for conveying
away current. o insure safety in working, I #x
inclose the collector in a Lox, locked magnetic-
ally by the exeiting-current, and so arrange
the connections that the exciting-current can-
not be completed until the lid of the box is
closed. I also similarly cause all switches So
and fuses used in connection with the dynamo

to be similarly inclosed and locked in before
the exciting-current can be completed, so that

no aceident can oceur from incautious hand-
ling of the parts while the machine is run- 8s
ning.

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

Figure 118 a vertical section of a dynamo-
electrical machine formed in the above man- go
ner, with the armature at the end of its axle
and with fixed magnets situated on each side

of 1t. I'ig. 2 is an elevation of one end of the
same. If1g. 318 an end elevation of the col-

lector, which is at the opposite end of the g3
machine. Iig. 4 is a part plan view. Fig.
5 18 & longitudinal section on a larger secale
of part of the machine, showing clearly the
collector and box containing it. TFig. 6 is a
longitudinal section of the collector on a still 100
larger scale, showing the means used for
locking the containing-box. Tig. 7 isa cross-
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~ section of the same, and Fig. 8 a section

IO

'IS

20

30

35

through the line A B, Fig. 7. Fig. 9is a side
view, and Fig. 10 a horizontal section, of the

“electrical connections between one division of

a magnet-frame and the other for coupling
the coils of the magnets on the two divisions
of the frame in series. _

A is the revolving armature. It is shown
to be formed in the manner described 1n an
application for patent lodged by me, bearing
even date herewith; but other constructions
of revolving armature may be used 1n place
of it. : -

B is the armature-axis, mounted in two
bearings C, carried by standards which form
part of the fixed framing of the machine.

D is the driving-wheel, fixed upon the axle
between the two bearings. |

E are the fixed field-magnets on eitherside
of the armature. They are carried by two
ring-frames F, each of which is divided ver-
tically into two equal parts. Each part of
each ring is at the bottom secured by bolts
F’ to the bed-plate of the machine, and the
two halves of each ring are bolted together
by other bolts F? The rings are also so

formed that they meet together outside the.

magnets, and are there bolted, the one tothe
other, by bolts F3. The several bolts are
shown to pass into slots.in the parts which
they are to hold together, so that when the
serew-nuts which scerew onto them have been
slackened by a partial turn the bolts and
nuts can be at once removed, so that thé
parts can with great rapidity be detached
one from the other, which in practical work-
ing is a matter of very great importance.

G G are toothed racks fixed to the bed-

- plate.

40

50
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6o

brush Y’

H is a hand-lever, which, by a link H’ and
pins H?, can be coupled to any one or other of
the sections of the magnet-frames F. The
lower end of the lever can be inserted be-

tween the teeth of the racks and the section

of the frame to which the lever is coupled be
moved in either direction desired by working
the lever.

The way in which I convey exciting-current

to the coils of the magnets in the two sections
of each frame is seen best in Figs. 2, 9, and
10. The two vertical divisions of each mag-

net-frame are provided with terminals X Y |

for the conductor used for conveying current
through the magnet-coils. The pin Xiscarried
by one section of the frame and the pin Y by
the other section. Each pin has connected
to it the conductor Z from the magnet-coils.
One pin has also connected to i1t a contact-
plate X’ and the other a spring metallic
When the two sections of the

frame are brought together, the coils of the

magnets on one section will be coupled In

series with the coils of the other section.
Current can be led to and from the entire
series by two terminals situated at any suit-

able position on either of the divisions of the
frame. | |

409,349

I is a standard rising up ffom the bed-plate
in front of the armature and carrying the
collector. The collector is formed of a con-

70

ductor J (see Figs. 6 and 7) passing through
a tubular conductor K and insulated from it -

by insulating material L. The conductors
are coupled to the terminals of the armature
by metal strips J” and K’.

75

M M are rubbers held by springs against

circular: bosses fixed or formed around the
two conductors. The upper blocks are, as
shown, pressed downward by springs M’ onto
the top of the rings and the lower blocks are
held up to the bottom of the rings by bronze

‘springs L2 The springs M’ are secured to.
| arms M2, which extend from the terminals

from which current is led away-—one fromone
terminal, the other from the other. The rub-

bers M have also pins M? extending upward

from them, which- pass into holes formed 1n
the arms, and the rubbers are by these pins
prevented from revolving with the conduetors
of the collector. The collector is inclosed in

an iron box N, which is provided at the front
with a door N’, that turns downward on a

hinge-joint at N=.
O O are two bronze strips carried by the
door and insulated from it. These when the

30

Qo

95

door is closed come against insulated con-

ductors P.

Q are the two pole-pieces of an electro-
magnet. The ends of these pole-pleces come
against downward projections N’ from the top
of the iron box when the lid is closed. One
end of the insulated coils of the magnet is
coupled to one of the bronze strips O and the
other end of the coils to the other strip.

The insulated conductors P are arranged to

form part of the cireuit for supplying a con-

tinuous exciting-current to the coils of the
field -magnets of the dynamo—that 1s, to
complete the circuit of the exciting-current
the current has to pass from one terminal to
the other. This it ecan only do when the door
is closed and the bronze strips O come against
them. The circuit is then completed through

129

105

110

the coils of the magnet Q, and the magnet .

holds the door closed, and it cannot again be
opened until the execiting-current ceases to
pass. Similarly, a box which has to be closed
to complete the exciting-circuit, and which
when closed is locked magnetically by the ac-
tion of the exciting-current, may be used for
inclosing any switches or fuses used in con-
nection with the dynamo. ~

Having now particularly described and as-
certained the nature of my said invention and
in what manner the same is to be performed,
I declare that what I claim is— .

1. In a dynamo-electric machine, the com-
bination of the sliding frame-sections moving
at right angles to the armature-axis and car-
rying the field-magnets, and the extended

115

120

125

130

foundation plate or bed upon which the frame-
sections slide, substantially as set forth.

2. A dynamo-electrical machine in which
the armature is at the end of an axle which

\ 71

il
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has a driving-puliey fixed upon it, situated be-
tween two bearings in which the axle 18 sup-
ported, in combination with a collector car-
ried concentricallv with the armature by arms
projecting from the armature, and rabbers or
brushes 1)(}&1 ing on the e()llectm substantially
a8 %‘et forth.

In a dynamo- ductuml machine, the com-
bumtmn_ of a revolving armature and a cirele
of field-magnets on either side of it, each car-
ried by a frame divided vertically into two sec-
tions which can be slid away from one an-

~other along the bed or foundation plate of the

machine in a direction at right angles to the
armature-axis.

4. In adynamo-electrical machine, the com-
bination of a revolving armature, a cirele of

field-magnets on either side of 1t, each carried

by a frame divided vertically into two sec-
tionswhich can be slid away from one another
along the bed or foundation plate of the ma-
chine at right angles to the armature-shaft,
toothed racks on the foundation plate or bed,
and a lever linked to the sections to engage
with the mCL and slide the seections along
ﬂw bed.

5. In adynamo-electrical machine,the com-

bination of a revolving armature, a cirele of
field-magnets on either side of it, each carried
by a frame divided vertically into two sec-

~tions which can he shid away from one an-

other, and spring contact-pieces on tl
tiong, which, when the sections are brou
ﬁ(*{hm Umnplet(‘* an clectrical eireutt t
’{lm D\cmnm-amlq of all the magnets.

. Tn a dynamo-electrical machine, a col-
]eetm_' composed of a revolving ring from

16 SEC-
oht to-

which current is to be led away, and a pairv
of rubbers, one pressed by o spring agamst
and both attached togetherby springs .

the ring

irongh

—————— e — e i— A rem . L —_—rr

- substantially as set

d—— = = ad N

LR S— Y]

which draw them one foward the other and
malke them o bear against oppostte sides of
the ring.

7. In a dynamo-electrical machine, a col-
lector composed of two rings or sets of rings
side hy side, but separated fromone another,
a conductor passing to each ring or set of
rings, one conductor passing centrally through
the other with a space between them, and
arms extending from each conductor and se-
Cmed to the side of the armature.

. The combination, with the armature, of
th@ concentric collector-conductors insulated
from each other and connected with and ear-
ried by the armature by means of arms J” I/,
forth.

9, Ina dynamo-electric machine for produc-
ing currents of hightension, the combination,
with the collector or like parts, (sueh, for in-
stance, as switches or fuses,) of an inclosing
box or casing and eireuit connections and
contacts controlled by the closing of the box
to complete the ficld-magnet cir cl_ut, whereby
said circuit is only completed when the box
18 closed.

10, In a dynamo-electric machine for pro-
dueln o currents of high tension,the combina-

tion, with the collector or like parts, (such,

for 11181&11@0, as switches or fuses,) of an in-
closing bhox orcasing, circult-connections con-

the field-magnet cirvcuit, and clectro-magnetie
locking devices which lock the box when 1t1s
closed and the eireuit thereby completed.

SEBASTIAN ZIANT DE PEREANTL

Withesses:
HERBERT L. DAL,
ARTHOR R, SKERTEN,
;UHI (JL 17 (; e E ﬁhu’r tﬁL Qllf r"r?L f_..rl"}H(’?ﬂf? ﬁ (\f

trolled by the closing of the box to complete
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