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ELECTRIC TRANSFORMER.

SPECIFICATION forming part of Letters Patent No. 545,670, dated September 3,1895.
Application filed November 16, 1894, Serial No,529,030, (Nomodel.)

To all whom it may concern:

_ | | transformer, in the construction and arrange-
Be it known that I, WILLIAM F. BRITTIN, a

ment of parts forming the fuse devices, and

citizen of the United States, residing at Alle-
gan, in the county of Allegan and State of

5 Michigan, haveinvented certain new and use-
ful Improvements in Electrie T'ransformers;
and I do hereby declare the following to be a
full, clear, and exact description of theinven-
tion, such as will enable others skilled in the

ro art to which it appertains to make and use
the same. .

My invention relates to improvements in
electric transformers of that class which em-
ploy stationary coils in connection with a sta-

3 tionary laminated iron core; and the objects

of the invention are, first, to provide for the

ready and expeditious removal of a defective
or burned-out coil without necessitating the
separation of thelaminations of iron forming

20 thecore; secondly, toso construct the corethat |

it will, to a great extent, overcome the heat-
ing caused by the magnetic disturbance of
the molecules of iron; thirdly, to secure
areater efficiency and closer regulation of the
2z transformer by a peculiar disposition of the
windings for the secondary between portions
of the primary; fourth, to provide a novel
form of fuse device especially adapted to the
transformer, by which the operation of plug-
30 ging a new fuse to complete the circuit can
be safely and quickly accomplished without
dangerto theoperator and without permitting
the melted fuse-wire to drop on the operator’s
hand and burning it while in the act of plug-
3¢ oing the new fuse-wire in the circuit, which
operation can be accomplished at any time by

an unskilled person without taking out the
fuse-block or the employment of any tool

whatever; and toso construct the fuse mech-

10 anism and the primary line-terminals that

there is no possibility of an are or short-cir-

cuit being formed between the primary line-

terminals and the primary coil-terminals

when the fuse-wire is melted or “blown,”

43 thereby obviating a short circuit on the dy-

namo and rendering it impossible for a short

circuit to be formed between opposite ter-
minals of the main line. .

With these ends in view,.and such others

5o as pertain to my invention, it consists in the

and coils forming the transformer.

in the novel combination and organization
of parts, which will be hereinafter fully de- 55

sceribed and elaimed.

To enable others to understand my 1nven-
tion, I have illustrated the preferred embodi-
ment thereof in the accompanying drawings,
forming a part of thisspecification,in which— 6o

Figure 1 is a perspective view of the core
_ Fig.21s
cross-sectional view on the plan indicated by
the dotted line = x of Fig. 1. Fig. 3 is a de-
tail view of one of the platesof which the core 43
is made. Figs.4and 5 are detall views of the
primary core-section and the removable
wedge-shaped section of the core, respectively.
Fig. 6 is a detail view of the coils,showing the
primary and secondary in transverse section. 7o
Fig. 7 is a perspective view of the connected
casings in which the transformer and fuse de-
vices are housed. TFig. 8 is a detail view of
the fuse devices detached from the casing.
Fig. 9 is a cross-sectional view on the plane 75
indicated by the dotted line 4 y of Fig. 7.
Figs. 10 and 11 are detail perspective views
of the fuse-block detached from the base and
showing the front and rear sides thereof, re-
spectively; and Fig. 12 is a detail view of the 3¢
removable plug by which either of the fusible
conductors ean be brought into the primary
line-cireuit, . |

Likeletters of reference denote correspond-
ing parts in all the figures of the drawings. 83

I will first proceed to a detailed description
of the construction of the transformer and
the method of making the same, reference.
being had more particularly to IMigs. 1 to 6,
inclusive. - Qo

The core is shown at A, provided with a re-
movable wedge-shaped section B, the wind-
ing of wires forming the primary coil at C
and the.other wire-winding forming the sec-
ondary at D. _ . 05

The core consists, properly speaking, of two
parts A B, the latter oi which is made wedge-
shaped, as shown by Fig. 4, and removably
fitted in the main part A, so as to form a part

of the magnetic cireuit and to permif said xoo

part B to be readily detached or removed,

construction of the core forming a part of the i by the aid of a suitable tool, in order that the

A — .
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coil C D may be removed with ease when it | layers 0/, and the bolts &’”’ for the member B -

18 burned out or becomes defective from any
cause, such removal of the section B and the
transformer-coils C D being effected without
disturbing or loosening the laminations or

plates forming the members A B of the me-

tallic core. T'he principal member A of the
core 1s built up of a series of plates ¢ of the
form shown by Figs. 2 and 3—that is to say,
each plate a has an oblong hole or slot ¢’ cut
through the middle thereof, and another hole
or slot a’’ of tapering form cut through one
side thereof, the last-named or tapering slot

a'” extending from the central oblong slot o’

to and through one edge of the plate @, a re-
cess &’’’ being produced in the inner edge of
the plate opposite to and in line with the
transverse tapering slot a”.

seribed, by suitable dies.

o’ «'" and the recesses a’’’ coincide to pro-
duce through the core the longitudinal pas-

sage that receives the coils of the transformer.

and the longitudinal tapering seat A’ that re-
celves the removable wedge-shaped member
I5 of the core, the member I fitting tightly in
sald seat A’ to have its laminations or plates
in good metallic or electrical contact with the
plates or laminations ¢ of the member A to
form a part of the metallic circuit through
the core A I3, and said member I3 passing he-
tween or within the coils C D, so that the in-
ner smaller end thereof will fit or be received
in the recessesa’’’ of the member A, as clearly

shown by IFig. 2. The memberB of the core is
built up of a series of continuous plates or

laminations 0, each of which is stamped or
cut out 1n a single piece from a sheet of soft
charcoal-iron, and each plate b is made some-
what tapering—that is, widoer at one end than
at the other—so that when the plates b are
properly assembled the member B presents
the elongated body, wedge-shaped in cross-
sectlon, whereby the member B is made to
conform to the shape and dimensions of the
tapered seat A’ provided in the principal
member A to receive the detachable member
I3, The laminations of the core members
A > are arranged in groups and insulated
from one another by heat-resisting layers b’ —
as, for instance, by sheets of asbestos. Each

group of plates ¢ or b may consist of three, |

four, five, or more plates, and the heat-resist-
ing Insulating-layer of asbestos b’ is placed
between two adjacent groups of plates, so
that the edges of the asbestos layers are flush
with the edges of the plates or laminations,
and the plates or laminations and the asbes-
tos Insulating-layers forming each member
of the core are rigidly bound or held together
by means of longitudinal bolts b’/ b’’’, the
bolts 6"” for the member A passing through

the laminations ¢ and the series of insulating- |

These plates a
are preferably made from a sheet of soft char-
coal-iron, and they are cut or stamped out of
the sheet metal,in the form shown and de-
The platesa a are
laid or superimposed one upon the other, and
they are assembled together so that the slots

545,670

passing through the massof iron plates b and
the Insulating-layers 0’, as clearly shown.
By arranging the mass of platesabin groups
and insulating theadjacent groups from each
other by heat-resisting insulations, the heat-
ing of the core, caused by the magnetic dis-
turbance of the molecules of iron, will be
overcome to a great exient.

The coils C D of the transformer are made
of wires appropriate for that purpose, and
they are wound in the mannershown by Figs.
2 and 6 of the drawings to produce the open-
ing or space ¢, through which the removable
member B of the core is passed. I have ar-
ranged the winding forming the secondary
coil DD within and between layers of wire form-
ing the primary coil C to secure greater effi-
clency and closer regulation in the operation
of the transformer, and the wires forming
the primary and secondary C D are coated
with a peculiar composition and insulated by
mica insulations, and combined with a gronnd-

/5

50

Jhe

e¢d conductor,in order to make it virtually im-

possible for lightning shocelks or short circuits
to burn or rupture the coil.

In preparing the coil I first make a series
of primary windings (indicated at d) in the
form of continuous loops and with the open-
ingorspacec. Aseach layer of wireiswound
to form either the primary or secondary coil,
I apply thereto by a brush a composition con-
sisting of extract of logwood and gum shellaec,
the same being put on in a warm or heated

103

condition, and between each layer of wind-

ings I insulate with layers or sheets of miea,
as at £, I then coil the secondary windings
D around the latter C of primary windings,
and between the secondary winding D and

the first layer d of primary windings is inter-

posed & sheet or layer of heat-resisting insu-
lating material e, preferably of mica, the so-
lution of logwood and gum shellac being ap-
plied to each winding of the secondary coil
and the insulating-sheets K’ of mica being in-
terposed between each layer of wire forming

 thesecondarycoil. Alavere’ of heat-resisting
N S

insulating material—as, for instance, sheet-
mica—Iis now wrapped or laid around the
secondaryv winding D, and after this is done
the final layer or winding d’ of the primary
coil 18 placed around the secondary coil D,
with intermediate sheets of mica I/ boetween
each layer of wire,and theliquid composition
of logwood and gum shellac applied to each
coil of the final primary winding d’. The
coil 1s now immersed in a bath composed of
gum shellac and extract of logwood, so as to
thoroughly coat the coil windings, and the
entire coil of primary and secondary wind-
ings is placed in an oven and baked until the
liquid solution has become thoroughly dry.
1he composition is applied to the layers of
wire forming the windings for the primary
and secondary, in order to insulate the layers
of wireone from the others, and to effect this
insulation more thoroughly the sheets of
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mica are interposed between the layers of l casing G’ having the brass binding-post f at-

wire of both primary and secondary coils.
My object in employing the insulating com-
position of logwood and shellae, Iinstead of
using shellac alone, is to overcome verdigris
on the coils of wire. When shellae is used
alone as an insulator on wire coils, the shellae
in time produces a sort of verdigris on the
wire, which in time destroys the cotton braid
forming the usual insulator, and the verdi-
oris produced by the change in the shellac
coating forms a partial conductor for the cur-
rent, thus damaging or burning out the coil.
The logwood extract being a good insulator,
by using it in connection with shellac and

applylnﬂ‘ it as described I overcomethe forma-

tion of verdigris. The shellac is used to set

and harden the logwood, and as both the

shellac and oo*wood are ﬂ’ood insulators the
colls are pr otected by a better and safer insu-
lator, which is more resistible to heat than

| shellae alone.

In assembling the transformer the primary
and secondary cmls are placed loncrltudmally
within the passage formed by the slots a
formed by the assethbled plates a,and so that
the opening or space ¢ of the coil is in line
with the tapering seat A’ of the principal
member A of thecore. The removable wedge-
shaped member B of the core is now fitted in
the tapered seat A’ of the member A, and it
is forced or pressed therein until its inner
smaller end passes through the space ¢ of the
coiland enters the recess a’’/ of the core mem-
ber A, the laminations b of the member B
being forced into close contact with the plate
or laminations ¢ of the principal member A,
so as to form a part of the eclosed metallic
circuit. The primary and secondary of the
transformer when placed within the core are

insulated by sheef-mica K fromthe two mem-

bers of the core.

By preparing the coil in the manner herem
described and interposing the mica insula-
tions between the primary and secondary

-windings, and between the ¢oill D and the

core, and by using a brass binding-post 7 in
the transformer box or casing, witha conduec-
tor | leading from saild binding-post to the
oround and well grounded therein, the coils
are not exposed to injury or rupture by a
shock of lightning or by the current from
the primary line GOHdlIGtOI’b being short-cir-
cuited.

I will now proceed toa detailed GGSLHptIOH
of the construction of the fuse devices and the
casingsin which the transformer and the fuse
devices are housed. The transformer 1s
housed within a metallic casing G, in which
it is suitably fixed by devices which insulate

- the transformer from the casing, and to the

bottom of the casing Gis attached the smaller
casing G’, which contains the fusible connec-
tions and the binding-posts by which the pri-
mary and secondary circuit conductors. or
wires are led to the primary of the trans-

tached to the 011t51de of the casing. Within
the casing G’ is fixed the base H, on which are
fixed the fuse-blocks and the several binding-
l posts for the primary and secondary circuit
terminals and for the ferminals of the pri-
mary and secondary coils of the transformer.
This base H is made of a suitable insulating
material—as, for instance, hard fiber or porce-
lain—and passing throngh the board H, near

h i R h'’. These binding-posts are thus
separated some distance from each other,
and to the posts i b/, near opposite corners
of the base, are connected the respectwe ter-
minals of the conductors ', forming the
primary line or circuit, while to the opposue
| posts B/’ /" are connected the terminals 747
of the primary coil of the transformer. The
binding-posts i 1’* are connected in series by
means of any one of a series of fusible con-
ductors K K’ K’” on a removable fuse-block
L of porcelain or other insulating material,
| so that the current from the 1nleadmﬂr pri-
| mary line conduector? can passthrough e1ther
| of said fusible conductors to the conduetorj
of the primary coil of the transformer.- The
other set of binding-posts i/ h'"" are likewise
I connected by any one of a series of fusible
conductors M M’ M’ on an insulating fuse-
block N, made of porcelain or other insulat-
| ing lﬂ&t&l‘l&] and the current passing through
the tra,usformel -primary is led back to the
| main line through the conductor 5, one of the
fusible cOnduetms and the binding- post h'’,
| to which the primary line-terminal z is elec-
trically connected.
| The insulated fuse- blocLs L M and their
fusible conductors for the two sets of bind-
ing-posts are precisely the same in construe-
tion and mode of operation,sothat a deserip-
tion of one will apply equally as well to the
other; and although I have shown each fuse-
block as provided with three fusible condue-
tors, yet I would have it distinetly understood
that I do not restrict myself to the employ-
| ment of any particularnamber of these fusi-
ble wires, because the number may be in-
| creased or diminished at the option of the

a single piece of insulating material, with a
| series of transverse conduutm apertures le
| near one end, a series of plug-receiving aper-
| tures &’ near the other end, and a Series of

| the rear face of the block, toextend from one
series to the other of the transverse apertures
I k’. Thefusibleconductorsarelaid or fitted
in these longitudinal channels or grooves and
led throuwh the apertures k£ at one end of the

attached at one end to the common plate [,
fastened to the blocks by means of brass
SCrews, and having a projecting tongue [,
which is fitted 1n electrlea,l enmwement mth
the primary line-terminal bmdmn'-post Ivor

former and from the secondary thereof, said i 1"/, whﬂe the other ends of said fusible con-

i fuse- block, and said fusible conductors are

70

75

the four corners thereof, are the binding-posts -

80
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' manufacturer. Hach fase-bloek 1s made of -
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longitudinal grooves £’’, which are formed in
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ductors are electrically connected to a series | other primary-line conductor ¢/, thus form-
of independent contact-plates m. Thesein- | ing the complete circuit. Should either of

dependent contact-plates are spaced at suit-.
able intervals from one another on -one side -
of the series of plug-receiving aperturas I’

in the fuse-block to which the plates m are |

a

xed by brass serews or other suitable fas-

', as shown.

as to be in electrical contact with the con-

tinuous plate n and with one of the independ-
ent plates m, to complete the cireuit through:
one of the fusible conductors and the termi-
pri--
mary ot the transformer,said metallic plug O

nals of the primary-line circuit and the

having a head o-of suitable insulating mate-

rial, to enable the operator to change the plug.
into another aperture of the series %’, when |
one of the fusible conductors M or K is

blown or melted by short circuit of the cur-

rent or an excessive charge of electrical en-

ergy from any source.

On the middle part of the base H; between:|
the two removable fuse-blocks L N, whieh are.

fastened to the base by suitable screws or

other devices, are provided the two sets of:
binding-posts » p’ and ¢ ¢’, and the posts
p p’, forming one set, are electrically con-
nected by the metallic bridge-plate P, while
the other set of posts ¢ ¢"are electrically con- |
nected by another bridge-plate Q. The ter-.
minals or conductors of the secondary coil D |
of the transformer are connectedto the posts

P q,and the terminals of the conductors form-

nected to the posts p’ ¢, so that the bridge-

plates P Q serve to complete the closed sec-

ondary circuit between the two sets of bind-

ing-posts, to which are attached the respect-

ive terminals of the transformer-secondary
and the secondary-circuit conductors. As-
suming that the removable plug Ois inserted
in the first of the series of apertures %’ in
each fuse-block and that it isin contaect with
the first plate m and with the plate =, the
current from the conductor 2 of the primary
line-circuit passes through the post i of the
fuse-block L, the plate /, the fusible conduec-
tor K, the plate m, plug O, and plate n.tothe
post '/, thence through the conduector J to
and through the primary coil C, thence
through the conductorjto the post i’’’ of fuse-

block N, the plate n, plug O, the first plate m
of the series of independent plates, the fusi-

ble -conductor M, the plate /, and post 2’ to the

new fuse in-the cireuit.
binding-posts for the primary line or eircuit
and for the transformer-primary being ar-

and described as an embodiment of my
vention can be made by a skilled mechanic
‘without departing from the spirit or sacrifie-
‘ing the advantages of my invention, and I

the fusible wires K or M be blown or burned
out by a short circuit of the current or from

A

an excessive charge of -electrical energy from

any source, 1t i8 only necessary for a person

1to remove the plug from the burned-out con-
tenings, and opposite to these series of inde- |
pendent plates m is a continuous contaect-
plate n, which is fastened to the fuse-block:
by suitable brass screws or other devices,.| By having the fuse-wires on the back of the
and which continuous plate ». has a bent:
tongue n’, that extends along one edge of:
the fuse-block and connects electrically with
one of the primary-coil binding-posts 7’ or
The independent plates m
and the continuous plate n are recessed in
their opposing edges and arranged in such-
proximity to the apertures %’ that an elec-
trical conduecting metallic plug O can be in- |
serted through one of the apertures %/, so.

ducfor-and insert in another aperture £’ to

again establish and complete the cirecuit

throughanother-of the series.of fusible wires.

fuse-block, the melted wire cannot drop on

and burn the operator’s hand should one of

the fuse-wires be melted while plugging a
The terminal and

ranged onoppositesidesof the insulated fuse-
block and at-opposite ends thereof, there is
no possibilityof an:are or short-circuit being
produced, when the fuse is melted, between
the primary-line terminal and the primary-

coll terminal, thus obviating a short circuit
on the:dynamo. The primary-line terminal

binding-posts -~ A’/ are placed near the ex-

treme ends of the base H, in order to make it

impossible for a short cireuit to be formed
beiween the terminals of the conductors 1 ¢’/

0f the primary line or main circuit.
One of the chiefadvantages of myimproved:
fusing device is that any unskilled person can
remove the plug from a burned-out fuse and

place.it in connection with a new fuse with-

out.requiring the fuse-block itself to be taken
out in order to replace the burned-out fuse
-and without the use of any tool whatever;
‘and this operation of plugging in a new fuse
-can be quickly performed with entire safety
| to the operator, who is not compelled to come
‘within dangerous contact with the trans-
former.

T'he construction df the fuse-bloek and the

‘method of connecting.the fuses are such that
| the operator can at any time, day or night, or
1in stormy weather, change the plug to bring
a new fuse in the circuit with perfect safety.
ing the secondary circuit are electrically con- |

I am aware that changes in the form and

proportion of parts and in the details of con-

struction of the mechanisms herein shown
in-

therefore reserve the right to make such modi-
fications and alterations as fairly fall within

‘the scope of my invention.

In winding the layers of wire to produce

| theprimary and secondary of the transformer
| I employ the ordinary cotton-covered wire of
commerce, which of itself is not sufficient in-
sulation for the layers of wire, and to thor-

oughly insulate the layers of wire one from the

other, and to insulate the wires forming each
‘'winding or layer one from the others, 1 apply

the composition to them and interpose the

layers or sheets of mica E’ between each layer

of wireof both the secondaryand primary of
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the transformer. By my method of prepar-]in a bath of the solution, and finally drying

ing and treating the coils forming the primary
and secondary the cotton covering of the wires
absorbs the composition which is spread all
through the coils, and after the coils have
been thus treated and dried all the wires-are

thoroughlyinsulated and the coverings there-.
of will not absorb moisture. The windingsof
wire forming the inside layer d of the primary

are connected electrically by the short con-
ductor d’’ with the outside wires forming the
outer wrapping or envelope d’ of the primary,
toform a continuous path forthe current pass-
ing through the primary of the transformer,

such connection d’’ being made after the |

transformer-coils are wound.
The grounded wire F and the brass binding-

post f on the outside of the transformer and

fuse-block casings serve as a lightning-ar-

rester to carry off the electrical energy re-

sulting from a stroke of lightning.

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. A transformer core composed of a mass
of slottediron plates or laminations which are
superimposed one upon the other and ar-

ranged in groups, each group consisting of a

series of plates in metallic contact with each
other, and each group insulated from an ad-
jacent group or groups by layers of asbestos
as heat resisting insunlations, said plates or
laminations having one side cut away to pro-
duce the seat, and a removable section fitted
in the seat formed by the slotted plates and
composed of plates or laminations which are
also disposed in groups, each consisfing of a
series of plates in metallie contact with each
other and each group insulated from adjacent
groups by layers of asbestos which are bound
with the plates, in combination with the pri-
mary and secondary coils which are arranged
within the slotted plates and around the re-
movable section, substantially as and for the
purposes described.

2. In an electric transformer, the primary
and secondary coils each coated with a sola-
tion of gum shellac and logwood extract and
with the secondary coil wound within and in-
sulated from the primary coil, in combina-
tion with a core around which the coils are
wound, substantially as and for the purposes
described. |

3. The method of preparing the primary
and secondary of an electric transformer
which consists in winding a layer d of the
primary and coating the same with a solution

of gum shellac and extract of logwood; then-

winding the seceondary coil upon said pri-
mary coil layer d, and coating the same with
the before mentioned solution; then winding
another layer d’ of the primary coil upon said
coil of secondary winding and applying said
solution to the primary coil winding d’; im-

the structure, substantially as and for the
purposes deseribed.

- 4. The method of preparing the primary

| and secondary of an electric transformer

which consists in winding the secondary with-
in layers of the primary, coating the wind-
ings with a solution of gum shellac and ex-
tract of logwood, and finally drying the coat-

5

70

ings,substantially as and for the purposes de- 75

seribed.

5. Inanelectric transformer, the secondary
coil wound within the primary coils and 1in-

sulated therefrom by mica insulations, com-

bined with a core around and within which

the coils are arranged, and mica insulations

between the layers of wire forming said coils
and between the coils and the core, substan-

tially as and for the purposes deseribed.

6. In an electric transformer, the combina-

tion of a core composed of iron plates orlami-
nations insulated in groups by heat resist-

ing insulations, and each group consisting of
a seriesof plates in electric contact with each
other, and the primary and secondary colls In-
sulated from each other and from the core by
mica insulations, substantially as described.

7. The combination with binding posts, of
a fuse block, the continous plates at the ends

of said fuse Dblock and said plates having ¢

tongues which are electrically engaged with
said binding posts, a series of fusible con-
ductors attached to one of satd plates, a se-
ries of independent plates attached to said
fusible conductors and arranged close to the
other -continuous plate, and a removable
plug, substantially as and for the purposes
desecribed. | _

8. The combination with spaced posts, of a
channeled fuse bloeck, a terminal plate on one
side of the fuse block and in electrical con-
tact with one of the posts, a continuous con-
tact plate in electrical connection with the
other post and arranged on the opposite side
of the fuse block, a series of independent
contact plates opposite to the continuous con-
tact plate, a series of fusible conductors at-
tached to the continunous terminal plate and
to the independent contact plates,and a plug,
substantially as and for the purposes de-
seribed. | -

9. The combination with the spaced posts,

of a fixed fuse block provided with the lon-
gitudinal channels and a series of transverse

plug receiving apertures, a continuous termi-
nal plate in electrical connection with one
post, a eontinuous contact plate in electrical
connection with the other post and fixed to
the fuse block on one side of the plugreceiv-
ing apertures, a series of independent contact
plates fixed on the other side of said aper-
tures, opposite to the continuous contact
plate, a series of fusible conduectors, and a
plug, substantially as described. |
10. The combination with spaced binding

80

85

Qo0

100

10§

ITIO

115

120

125

130




o 5 §

545,870

posts, of a fixed fuse block having the aper- | ries of fusible conductors, and a plug, sub-

tures, £, & and the longitudinal channels on
one face thereof, the continuous contact and
terminal plates », [, fastened to opposite sides
of said block and in electrical connection

with the respective binding posts, a series of |

independent contact plates fixed to the fuse
block opposite to the continuous plate, a se-

stantially as desecribed.
In testimony whereof I affix my signature
in presence of two witnesses.
WILLIAM Ir. BRITTIN.
YWitnesses:
OLIN M. GRICE,
ED. M. GAY.

i




	Drawings
	Front Page
	Specification
	Claims

