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- Energy, of which the following is a specifica-

15

20

390
~ ing oecurs in
:the fuse or cut-out in the

' connections betw _ _ _
‘dynamo-circuit are severed nearly simulta-

40

~ Fig. 8 is a horizontal section of the same. A

center of the apparatus to reduce the dimen--
- gionsof the figure. Figs.4and 5 show

.

1885, and No. 15,251, dated December11,1885;
in France, No. 180,176, dated December 9,

1887, and in Belgium, Nc. 75,875, dated Jann

‘means of converters which I have invented 1
obtain from these currents other alternating
currents; of lower intensity in each case, in or

dynamo and the converters. If short-cireuit-

. .connection -immediately acts and prevents
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Application filed April 18, 1887, Berial No. 236,192, (Nb_model.) Patented in Bnglé.nd .December
December 11, 1885, No, 15,251; in Frar~~ Decomber-8, 1886, No, 180,176; in Belgium Janpary 8

Italy March 31, 1887, No, 21,118,

9, 1886, No,.16,141, and
1887, No. 76,876, and in

o el e B

To all whom it may concern: |
" Beitknown thatl, SEBASTIAN ZIANIDE FER-
RANTI, electrician, a subject of the Queen of
Great Britain, residing at St. Benet Chambers,
Fenchurch Streef, in the ¢ity of Lendon, Eng-
land, have invented certain new and useful
Timproved Means for Distributing Electrie

oranted. to me in the following countries: in
Great Britain, No. 15,141, dated December 9,

1886; in Italy, No. 21,119, dated March 31,

—

ary 8, 1887.

In the distribution of electric energy for
electrie lighting, or, it might be, as a source
of motive power or for other uses, 1 em-
ploy a dynamo-electric machine generating
alternating currentsof high intensity, and by |

near the building or piace where the lichts

are to be exhibited or the energy utilized.
To insure safety, I provide fuses or.auto-
matic cut-outs in the connections beiween the |
in the secondary or light circuit,
_ primary or dynamo
A3 For greater security 1 so arrange
he fuses that when they operate both of the
een the converter and the |

neously. + | _
In the annexed drawings, Figure 1 shows a
sideelevation,one-halfin section,of aconverter

| other side. The ribbons after recel
windings upon them are bent round and made

~overlap the two ends of each ribbon are in

constructed in accordance with my invention. }
Fig. 2 is an end elevation, one-half in section.

portion is broken out or omitted from the ;

a modifi- |
cation. TFig.6showsthegeneralarrangement

of the circuits, together with the safety cuf-
out. Fig. 7showsthe arran gement of fuse or

| T employ.) Over thisis

‘drawn to about one-fourth the actual size, and
show a converter suitable for supplying on =
secondary cireuif in which,say,seventyincan-

"descent lamps are included, and to maintain

a tension between the leads of the lamp-cir-
cuit of one hundred volts, the tension of the

| cut-out whichis preferred. Figs.1,2,and 3are 50 |

55

alternating current in the primaryordynamo

cireunit beingtwothousandfourhundred volts.
A A is a cast:iron frame or casing made in

‘two main parts, which are held together by 60

bolts B B. By way of precaution the parts of
the frame are-more or less insulated from each
other. S | |
_CCCrep

about one thirty-second of
ness formed into bundles. ‘Vhe different rib
bons in each bundle are not in’ metallie con-
tact, being separated by paper. The paperis
cemented to the ribbons. Each ribbon isthus
covered on one side for one half of the length

and for the other half it is covered upon the
ving the

to overlap at their ends, and where ‘they so-

‘metallic contact; buteveryribbon isseparated
by the paper from the other ‘adjacent rib-
bons. Thuseac: ribbon forms aring in which
there is a complete magnetic circuit. Inthe
convorter shown by the drawings four such
bundlesof ribbons C C are indicated; but the
number and dimensions will vary according
to the size and capacity of the converter.
Around the central part of each bundle a tap-
ing is applied to keep it together, and then
before the ends of the ribbons are brought to-
gether the coil or spiral of copper rod D 1is
passed around the bundle so that the coil D
surrounds the central parts of the four bun-
dles. ' ' B

- To sepémt'e the coil D. from the bundles,

short insulators or c¢hairs E E, of vuleanized
fiber or vulcanite,areinserted. Over the coils
D, T apply rings I F, previously prepared and -
wound upon a former. Eachring consists of
an innerlayerE’ _
saturated with shellac varnish is that which.
a winding of copper

resent ribbons of IFSOft Swedish iron |
an inch in. thick- 65

70
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ofinsulated material. (Paper



£C

20

30

35

40

&

‘wire insuiated in the usual 'm,y with cotton,

and over this again is another layer F?of the
same Insulatéd material. The insulating ma-

terial T’ F? is applied only at the upper and | o

under surfaces of the ring. At the ends of
the ring, where the wire is at a distance trom
other metal, it has no other covering but the

cotton wound arcund it. The wire which I |

employ in the converter shown by the draw-
ings has & sectional ares abouti one twenty-

fourth that of the rod D), and the number of

conveolutions is twenty-four for.each turn
which the spiral D makes around the core of
iron ribbons C. - | |

As shown in the drawings, each ring is made

tooverlap two convolutiénsof the coil D, and |

it contains forty-eight turns of wire. The
rings F F should be applied around the bun-
dle C while the sheliac insulation is still in a
more or less plastic condition. The wires of
the rings F ¥ are then connected electrically
from ring to ring, so as to form a continuous
circuit through all the rings from end to end
of the apparatus. The terminal wires of the
series of rings are then brought out and are

‘electrically connected with the metal blocks

G G, which are secured in their places by the
screw-pieces H I1. . These pieces have flanges
upon them, and insulated washers are em-
braced between the flanges and the blocks G.
These insulating-washers areinserted into ap-
ertures provided in the frame A to reccive
them.. L, |
" In each piece H there is a conical recess
adapted to receive a ferrule I. 'T'o these fer-
rules the electric leads from the dynamo are
attached in such manner as to insure a good
connection. | |
K is a cover- plate
through which these leads pass. The holes
in the cover-plate are bushed with insulating-

washers to insure due isolation of the leads.

45

‘5o

55

- fice.
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The coupling of the leads with the rings ¥ If

is thus effected simply by serewing up the |

bolt K’, which secures the cover, and thereby
foreibly thrusting the ferrulesIinto the-coni-
cal recesses in the screw-pieces HH H. 'The

‘copper coil or spiral D,intended to form part
of the lamp-circuit, is similarly brought to |

terminals on the other side of the machine.
The connections are made in the mannper al-

‘ready described, except that the dimensions

of the leads are different,and that this being

the low-tension circuit the thickness of the !

insulating material iz diminished., A lesser
separation of the metallicparts will here suf-
It will be observed in this machine free
spaces for ventilation are left between the

several-bundles C, and between these and the

coil D, and again. between the coils and the
rings of coiled wire . This is an important
feature in converters of which the dimensions
are ab all considerabie, as it allows currents
of air to pass freely through and tc carry off
the heat which is generated in working.
Fig. 4 is & plan, partly in section, of 2 con-

with apertures in 1f,

'-'

|

|

486,114

verter in the form of a Gramme ring., Tha
figure shows two forms, the one to the lof}
and the other to the right of the figure. Fig. 70
is a transverse vertical section. |
I will describe first the arrangement shiown
on the left side of Fig. 4. M ie the contral
bundle of soft-iron ribbons. Overthis there
is applied on insulation N, consisting of & 7§
lapping of paper and shellac. Upon this the
coppet.spiral O is wound. -Outside the cop-

per there is another insulating-covering F.

Q Q are rings formed of insulated wire gnd
corresponding to the rings F in Figs. 1, 2,and 8o
3.  They are coupled together to form the pri-
mary or dynamo circuit, asalready explained.
R is an outer covering of insulated material

‘separating the rings Q from an outside jacket

S, formed of thin sheets of soft iron, either 83
made into rings or simply wound upon %he
outside of the converter, so as to form & mag-
neti¢ eircuit ouiside the rings @ continuous
from end to end of the winding. T is a sini-
l1ar hoop or hoops of soft iron within the rings
Q, and there also forming a closed or par-
tially-closed magnetie circuit. -
The description.already given applies o
the arrangement on the left side of the ngure.
On the right side the primary and seconcary g5

oo

l\wires are wound upon the ring as au ordi-

nary Gramme ring is wound. The former ar-
rangement, however, is preferable, because
the construction is easier, and also becauge
ventilation-spaces are left, which is 2 matier ioc
of much importance. The ends of the cors-
ribbons M are brought together after the coils
or rings -are upon them, and the two ends of
each ribbon are placed in metailic coniacs,
while by an insulation of paper each ring 13 104
separated from its neighbor. The partof iae
ring in which this overlapping takes place 18
left unwound. | |
The converters which I have-deseribed in
this specification may be used not only for rzc
reducing from a high iension to a low, put
also for increasing from a low tension to &
high, or simply for transferring energy from
one circuit to another. - Fhus, for exampie,
in electric lighting it may seméiimes e con- 3

‘venient to use dynamo -electric MACNINGS

which maintain a potential of one hundred
volts only and to increase this potential im
the main conductor by means of & converier,
say, to two thousand four hundred velis. in
such & case a eonverter such as is shown by

Figs. 1, 2, and 3 would be suitable, the dy-
pamo being then connected with the copper

coil D and the high-tension main to the rings
F® 1 make these converfers of -all sizes,
from-a few ounces in weight, for telephonic
use and for other purposes where the amonns.
of electrical energy to be converted is small,

L2 %; ;
' L7

up to a ton or more in weight, where the elec-

trical energy to be converted is large. 58— 130
vond the latter dimensions it reay perhaps
be more convenient to employ sovarel gome -
verters to supply the same main siremil.
Fig. 6 shows the way in which fuses or cud



. outs may be- applied to -prevent an andue.
amount of energy being develo

- A3s114

- converl®¥r and toprevent loss by leakage. U

-with lamp-cirenits Y’ es
~ 1 introduce.into the branches W’ and W2
They are copper wires so proportioned thatif
an undue amount of energy is exerted through

10

13

20

-conductor the

i8' the ‘dynamo. V V’ are the high-tension
They are connected by branches W’,:
the converters X’ and -

mains,
W’ and W? W? with
X* which are represented as in connection
Y2 Z Z are fuses which

them they
away. .
In an arrangement such as that

become heated and break or burn

cuit are connerted through fuses with- the
primary- conduclors of electric converters,

and where the secondary conductors of the |

electric converters are. connected with low-
tension circuits, if by any accident a -short

circuit is established, through the secqndary’
fuse in the high --tension

branch, although in a different circuit, is im-
mediately destroyed and the -apparatus dis-

connected. Buat for some such provision so

much- energy would be developed that the

~ apparatus would be destroyed and there

30

18 being exerted in it and in the correspond-

35

- ing opens the high-pressure branch cireuit,

40

miIght’ be risk of injury to other property.
In
other apparatus'which operates to open the
high-pressure branch when too much energy

ing low-pressure ‘circuit. - Thus an eleetro-

magnet may be provided in the high-press- |

ure circuit with an armature which is nor-

mally held off by a spring, but when undue

energy 1s developed is attracted, and in mov-

Fig. 7 is'a plan of the fule apparatus as I

prefer to construet it. Each.fuse Z is at- |
tached at one.end to a right-angled lever a,

~.and atthe other is retained by a bolt b, pass-
~ 1ng-through an -eye at the end of the fuse.

45

50

A coiled spring ¢ tends to withdraw.the bolt

from the eye; but the boltis keptin place by
being connected through aninsulating-block

d with the angle-lever a belonging to the other
fuse. When one fuse breaks, the retaining-

bolt is instantly withdrawn from the other, |

and the circuit is opened in both- branches

- practically simultaneously. |
The general constructionof convertershown

in Figs. 1, 2, 3, 4, and 5, involving the closed

magnetie eireuits, is claimed in my Patents

ped in any.

. it shown, |
where the econductors of a high-tension eir- |

place of a fuse it is possible to employ

'
L]

Nos. 389,795 and 389,838, granted upon applt- sy
cations that were Givisions of this ease.. -

I claim— - -..‘ | | . |

1.- An electrical converter ‘consisting of a
core.composed of strips, ribbons, or layers of
iron forming ‘closed magnetic . circuits, and 6o
primary and. secondary coils, one superposed

-upon the ofher, and each wound in sections

or convolutions, ‘the adjacent sections, con-
votutions, or portions of each coil being sep-.”
arated by air-spaces,-and air-spaces. being 63

| left between the inner coil and' the core and -
-the outer coil and’
8et forth.

the core, substantially as -,

2.-A converter consisting of a core having

-primary and secondary coils, one superposed 70 -

uapon the other, and each wound in sections

or convolutions, the adjacent sections, con<
volutions, or portions of éach coilbeing sepa-
rated by the air-spaces, and the convolutions
of the outer coil bridging the spaces between 95

‘the convolutions of the inner coil, whereby.

L

air-spaces are left between the core and outer

“coil, substantially as set forth. .

- 3. In a converter, a core madé-up of mag- =
netically independent sections or layers of 8o |

iron arranged in several groups, the groups

being separated from: each other by inter-
veiling air-spaces, in combination with eoils, ..
each wound in sections or convolutions, and
having the.adjacent sections or-convolations 85
of each coil separated by air-spaces. =~ -
4. A .cut-out apparatus consisting of two._

fuses, one in each branch of the circuit, and’

springs held eompressed or strained by such
fuses, and mechanism worked by the spring .go

“liberated by the burning of a fuse to instan-

taneously disconnect the other fuse.substan-
tialty as described. - . B
5. The combination, in an electrical eon-
verter, of a core composed of strips or layers gg.
of iron forming & series of insulated closed -
metallic cireuits, a spiral -copper rod forming

fhe secondary coil of the converter surround- -

ing the core, insulating-chairs supporting the -
rod and preventing eontact with the ‘core,an 100
insulating-covering over the spiral, and the

‘primary coil covering the spiral.

8. Z. DE FERRANTL

‘Witnesses; - |
- ARTHUR R. SKERTEN, .

~ 'HERBERT E. DALg, - - .

Both of 17 Gracechureh Street. London. E. C.°
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