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-~ following is a specification.
.= The invention consists in
:with the secondary coil or winding, of a series

1o
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UNITED STATES

PATENT OFFICE.

~ HERBERT F. PROVANDIE, OF MELROSE, MASSACHUSETTS.
ELECTRIC TRANSFORMER AND CONNECTIONS.

'No. 812,089,

To all whom it may concern: '
Be it known that I, HerBERT F. PROVAN-
DIE, & citizen of the United States, residing at
the town of Melrose, in the county of Middle-
sex and. State of ‘Massachusetts, have in-

~vented a new and useful Combined Electric

Transfotmer and Connections, of which the
the-combination,

of séparate electric connections at points
along its length, a series of separate metal
buttons each in separate electrical connection
with one of said separate electric connections
of-the secondary coil, and a metal switch in
electric connection with one of the said elec-
tric connections of the secondary coil and ar-

«.ranged or adapted to be placed in and out of
. electric connection with any one of said but-
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 be desired. , .
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tons, and all so that with a predetermined

“ratio or proportion of said electric connections

between said' buttons, said switch, and said

secondary coil voltages of correspondingly.

different and determined presures can be se-

cured from one a1id the same secondary coil |

to be transmitted with suitable electric con-
nections for a use or an application, as may

__In the accompanying platés of drawings
this invention is llustrated. S

Figure 1 is a plan view of a transformer, -

metal buttons, an electric switch common to
all of said ‘buttons, and electric connections
between said buttons, a switch, and second-

ary and primary coils, all and severally shown |.

as arranged on a wooden board or table com-
mon. to all. Fig. 2 is a side elevation of the
parts illustrated in Fig. 1, but with some
parts broken out and in vertical section. Fig:
3 is a céntral horizontal longitudinal section

- of the transformer, showing its interior con-

- struction. Figs? 4 and 5 are diagrams, as

. _hereinafter explained.
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+=- heads.

.In the drawings, A isa cylindfical shell of

.soft. iron closed at its opposite ends by iron
This shell is supported horizontally .

- and at its opposite closed heads or ends .on
‘wooden standards B B, both attached to a
" common base-board C.of wood. This shell
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A contains a primary winding or coil D and
a secondary winding or eoil E, and the former

“or primary ¢oil is wound around and about

the latter or secondary coil, which in turn is

~ shout a central core F. This core F'is made-
“up of bunched iron wires or rods extendin
lengthwise of and within the secondary coil,

Speciﬂéa.tio_n f Letters Patent.
- Application flled November 11,1004, Serial No, 232,365,

Pafented Feb. 6, 1908,

and at each end these wires are severally sup-
ported in wooden heads G G, and between
these heads the primaiy and secondary wind~
ings or coils extend and are confined. :

a is the insnlationof any suitable material
about the secondary coil E and betweenitand
the primary icoil D.

@* is the insulation of any suitable mate-

|-rial about the outside of the primary coil D

and the wooden heads G, )
a?is the insulation of any suitable mate-
rial about the core F and between it and the
secondary coil E, and ¢* is the insulation of
any suitable material about the wires lead-
ing from.the coils to the outside'of the shell.

The two coils, core, and wooden heads, all‘

as aboveé described, are contained within the
shell A, and thereabout and between the

wooden headsG G, the ends of thecore F,and
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the heads of the shell A and the insulation a?,. -

surrounding the primary coil D, and between

it and the shell the shell and said parts as a

whole are surrounded with and packed about

with filings or'small particles of iron H.

in the arc of a circle at one end upon the ta-
ble-board:C. :

~.K is a Horizontal arm or switch\with &
wooden handle X*. This switcn is fulcrumed
on a vertical pin K3, secured to table C, and it
is arranged so that as it is swung on its ful-
crum it will move over and in close contact

‘with the several buttouns J J%, &c.

K*is a metal bent spring secured to the un-
der side of the switch K and bearing on a sta-
tionary metal plate L, attached to the upper
side of the base-board C. '

MM? and N N2 aretwo sets of binding-posts
secured to the base-board, a set at each of its
opposite ends and of the shell A.  The bind-
ing-posts M M? are electrically connected by
wires O Q2 to the opposite ends or poles of the

primary coil and any suitable source of alter-

nating electric currents. The binding-posts
N N2 are electrically connected by wires P P?,

‘the one, N, by wite P toone end or pole of the

secondary coil'E and the other, N?, by wire P*
to the metal plate L, on which the arm or
switch K beays. - Again, the binding-posts N
N2 are electrically connected by wires Q QF,
as may be desired or necessary for the use or
purpose, in connection with which the elec-

tric current from the secondary coil is'to be
1 used or adapted. S e

~ Each buttonJ Jg;y&é;‘;i‘é‘cmﬂeetedbya sep-

J J*Je.J* J5 are a series of separate or de-
| tached metal buttons, preferably arranged
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arate wire R R? R® R# Rs, respectively, to the-

second iy coil E, and the connection of the

Button J with said coil is at its end or pole.op-

Pg’SitQ to that connected to the binding-post
N by wire P, and the connection of the other
buttons J* J* J* J° with said coil E is in each
instance at a point thereof intermediate of or
between said two end connections, and- these
oints of connection
may be either at regular or equal distances
apart, as is shown, Figs. 4 and 5, or at irregu-
lar or unequal distances apart. . The several
wire connections between the binding-post N

“and the buttons J J?, &c., and secondary coik

E, as also: the connection between binding-
post N? and plate L, are shown in Fig. 1 by
dotted liies and in the diagrams Figs. 4 and
5 by {ull lines. ’

S S° are stops at 'o%posite sides of the switch.

K and secured to the base-board C to limit
the swing of the switch in either direction.
The diagram Fig. 4 shows the secondary
coil E as a whole in one continuous winding
from end to end, whereag in the diagram Fig.
5 it is shown as in separate windings, corre-
sponding to the intermediate wire connec-
tions of the coil therein shown, as alsoin Fig.

- 4, and these separate windings constitute as
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a whole thesecondary coil E, and.each has one
end connected by wire to its respective-but-

‘ton-head J%, J°, J*, or.J°, as the case may be,

and the opposite ends of the series as a whole
are connected, respectively, by wire P to the
binding-post N and by wire R to the button-
head J. T

* The primary and secondary. coils D and E,
core F, together with the necessary insula-
tion thereof and all within the shell A; sub-
stantially as described, constitute as one
whole the electric transformer, and it in its
separate parts and their combination and ar-
rangement-as” described serve under this in-

- vention as an electric transformer. i
The disgram Fig. 4 shows the secondary

coil E as one whole and in a continuous.and

-simliar winding throughout its whole length,.

The diagram Fig. 5 shows the secondary

coil I, as it were, n similar-and separate sec-
tions or windings electrically continuous with:’

each other, and of isinsulation of any suitable
material in separate pleces and:about.and
ground and extending between said sections.

From theforegoing description of the parts,

their respective constructions and relative
arrangement as to each other and all and sev-
erally making up: the electric transformer,

‘and the several electric connections with the.
primary and secondary coils or windings
switeh, and metal buttons, and otherwise all

asset forth, it is plain that with the Switch on
any one of the buttons J J?, &c., an electric
current is thereby established through.the

- secondary coil and such button and thence to
“end through the device, apparatus, or what-
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with which the same is to be used, and 3o with
a predetermined ratio or proportion ‘of said
electric connections between said buttons
and the secohdasy coil represenfid by the
number of windings in a single section or 10
the combination of two or more sections of
the secondary coil, voltages of corvespond-
ingly different and determined pressures can
be secured from one and a common secondary
coil of the transformer, the same being trans-

‘mitted through the electric connections at
‘the binding-posts for use or application as

desired. ) _
One example of the utility of this inven-

_tion is for the heating of'a cauterizing instru-

ment which therefor is suitably electrically
connected at the binding-posts N N*. Again,

“one adaptation of this inventron for prac-

tical purpose is with awinding of the primary
coil for & pressure of one hundred and thir-
teen olts and a carxfging capacity of five am-
peres, making five hurrdred and sixty - five
rimary coil, requiring eleven
hundred and fifty turns, and this would pro-
duce in the secondary winding or coil a quan-
tity of current at any pressure in the second-
ary coil, the windings of which are directly
proportional to the primary winding or coil.

For illustration, with eleven hundred and

fifty turns-in the primary coil and 10.2 am-
pere-turns in the secondary coil it would be
possible to draw from this secondary unit on
a dead-shot circuit of the secondary the same

-quantity of current as the primary would

take af full load—to wit, five hundred and
sixty-five watts—with a loss of two per cent.
and ‘this pressure in the secondary being one
volt; but if the turns in the serond~ry are in

- direct 1proportion to ‘the primary windings

any voitage can be obtained in the secondary
‘from unity upward and without limit, as may
be desired. Again, all else heing proper}g7
adjusted; as has been explained, plainly dif-
ferent, pressures or voltages cf*current can be.
secureé) “from one. and the same secondary
coil and similarly through the cauterizing in-
strurrent, if that is the instrument in connec-

‘tion as stated, by simply suitably manipulat-

tng-theswitch, and, agam, that these different

-pressures or VQlta%f,s will be varied according

t

to the button of the series of buttons having
the switch closed upon it and as follows—to
wit, with the switch closed upon the button
J? the pressure would be-ope volt, with ne "

- switch closed upon the button J* the ﬁressure

wpuld be two volts, with the switch ¢closed
upon the button. J* the pressure would be
three volts, with the switch closed upon the

button J* the pressure would e four volts,
‘and with the switch closed upon the button J.

the pressure would be five volts, the hizhest
pressure or voltagé “under the conditions
above explained and with the number w1 ~c-
tions of the secondary coil'and buttons suw#n

‘and described. - However, it .is evident that
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s all as'and in & manner well known and under-

- ondar ;
.opposite ends of the core, insulation of pri-

Ve

the secondary-coil sections-and separate but~ I
tons to correspond therewith may be in-
creased or decreased in number at pleasure,
and, again, that the secondary-coil sections
may vary or differ as to their respective am-
pere-turns and that the initial pressure of the,
alternating or intermittent curremt through -
che primary coil may be more or less than one
hundred and thirteen volts, as above stated, -

stood. by electricians, and ‘therefore needing
:.10-1pa.rticu.lar.descriptioh herein. ~ - i

It may be well to. here observe that one
side of each of the several sections of the sec-
ondary coil are commen to one another and
act_as one side of the transformed current
and that the other side of the'several sections
of the secondary coil are separately connect-
ed in the order of their reﬁtive voltages to
the metal buttons J J?, &c., commonly known
as ‘‘rheostat-buttons;” and a switch or arm
which closed across one of said buttons eom--
pletes the other side of the transformed cur-
rent. ' -
Having thus described miy invention, what
I claim, and desire to secure by Letters Pat-
ent, is— : L

A primary coil or winding, a secondary coil
or winding within the primary coil, a core of
bunched longitudinal wires. within the sec-
porting the

coil, wooden heads.su

mary and secondary coils and ofycore and sec- |

ondary coil, and surrounding primary coil, a |

813;68'9 }

“ihers” sald , tic
packed within the shell about the insulatg;on
-surrqunding ke. primary cort; in combina-
ng 40
from one pole and another from the o jposite

‘Tnesses.

closed shell or case contamimng primary and
secondary coils, core and wooden heads and
; insulations, and iron particles
tion with insulated erectric wires, one leading

pole.of the primary coil and respectively ccn-

~nected to the opposite poles of any suitable
source of electric energy, a series of electric -

insulated electric wires, one con-

contaéts f
each of the.electric contacts and

nected tZ)

the others connected to the secondary ceil, -
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but severally atseparate intermediate poihts

and at one end only of its length, insulafed
electri¢ wires severally connected to the sec-

t ondary coil at intermediate points of its

length and to the electric insulated wire lead-
ing from one pole of the Erimary coil, an elec-
tric switch arranged to be placed in and cut

| of contact with each of said electric contacis,

and ‘an insulated electric wire connected to

said switch and to a binding-post separate.
{ from the bindingql)o‘stzconnected to one pole
of the primary coil, all as substantially as de- -

scribed and for use and operation and pur-

poses specified. ‘ ' ’
In witness whereof I havé hereunto set my

-hand in the presence of two subscribing wit-

.~ HERBERT F. PROVANDIE..
Witnesses: '

- CHARLES 'J. SMITH, .

. ArBerr W. Brown.
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