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UNITED STATES

PatinT OFFICE.

MERLE J. WIGHTMAN, OF LYNN, MASSACHUSETTS.

RHEOSTAT.

SPECIFICATION formlng part of Letters Pa.tent No. 411 94’? da.tml October 1, 1889,
Apphcatmn filed July 5, 1889, Serml No, 316 660, (No model )

To all whom it may concern:
- Be it known that I, MERLE J. WIGHTMAN,

_ a citizen of the Umted States and a remdent

e

of Lynn, in the county of Essex and State of
W[abs&ehusetts have invented a certain new
and useful Rheosm‘t of which the following
is a Spemﬁemlon

My invention relates to the construction of
controllable or ::'Ld]nsm,ble 1heo'~1tats or elec-
trical resistances. |

The object of my invention is to obtain
rigidity and strength of construction, together

- with ease and eheapne%s of mﬂnufactme, and
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at the same time to produce a rheostat which
‘shall occupy little space, and be, therefore,
well adapted for use in situations where a

bulky and cumbersome apparatus could not

be readily employed—as, for instance, 1111der' |

electric street-cars,

A further object of my 1111?011‘{1011 is to fa-

cilitatethe substitution of new parts for parts
broken or disarranged by accident.

My invention GOI]SI‘%tS‘ first, in anovel elec-
tric-resistance pile comprising alternate lay-
ers or sheets of conducting “and insulating
material piled together,and having each con-
ducting strip or 1:51} er connected at one end,
or to one side of its center, to the strip adl-

Joining it on one side, and at 1ts other end or
side of its center to a strip or sheet of con-

ducting material adjoiningiton the other side.

My invention consists, further, of an elec-

tric-resistance pile composed of a series of
pairs of sheets of conducting and insulating
material intersecting one another and plled

together, with the sucecessive sheets of con-

ductlnn nmter al in electrical contact.
My invention consists, also, in. other fea-

- tures of construction and 1mprovements n
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the details, whereby the conducting-strips
are so disposed and held that when heated
by the current or subjected to jars or shocks
1t 18 impossible for them to become displaced
from their normal or proper position.

My invention consists, also, in a means
wherebyinjury to the contacts of the rheostat
shall be prevented when the contact-arm
leaves the final contact of the geries.

In the accompanying drawings, Figure 1 is

-a perspective view of an appm*atus embody-

ing my invention, Iig, 2 F-:howq a partof the

orbe of anyotherdesired shape.

resisting- eonductm and the contacts therefor.
Fig. 3 1s a cross-section through the trough or

_holder 1n which thesheets of conductmﬂ and

insulating material disposed to make an arti-

trates a perspective view of the movable con-
tact or wiper which I prefer to use in connec-
tion with the resistance. Tigs. 5 and 6 are
side elevations of the sheets or layers of con-
dueting and insulating material in the forms
I prefer to employ.
sheets of conduecting and msulating material

as interlocked and prior to the dlsp()s*mfr.of -

them 1n parallel positions to one another.
Fig. 8 shows the two sheets as disposed ple—
paratory to use for forming the pile. Fig.

illustrates an adjoining pair in a similar 0011-
dition.
disposition of the pairsof insulating and con-
ducting sheets. Iig. 11 is a side elevation
shhowing the final eont&cts of the rheostat as
combined with the device for rupturing the

~arc as the movable contact leaves the final

contact of the series. Ifigs. 12 and 13 indi-
cate modifications
the sheets so that they may intersect.
14 is an edge view of the sheets, Figs. 12
15, as combined.

I1s a frame, of iron or other suitable mate-
rial, made in the form of a semicirele, but
which may, of course, form a complete circle
Attheouter

part of this frame is a trough, box, or holder

Kig.

1, adapted to hold a pile of the sheets orlay-

ers of conducting or insulating material set
edgewise therein. 'T'hese sheetsor layersare
preferably made with shoulders ¢ #, as shown
in Kigs. & and 6, so that by the &pp] lcation of
smtable elampm g-plates I KK’ and bolts B B’
the pile of sheets may be firmly heid in its
trough or support.
conducting and insulating material are indi-
cated by the letters I M, respectively. The
insulating material is mica or some other non-
combustlble insulator, while the conducting
material through Whl@h the current flows is
preferably iron. The sheets of micaandiron
are placed side by side, with the iron and mica
alternatling.

In order to form an electrical connection
between adjoining sheets of conducting ma-

lufr 7 shows a pair of

Fig. 10 is a pl:—:m showing the relative

3 in the manner of forming

55

icial 1’*95181::3113(36 are built up. FIig. 4 illus-
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The sheets or layers of
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terial, I preferto arrange the conductin g:* and
insulating layers so that they shall intersect,

thereby permitting a part of each eonduet-_

ing - sheet integral therewith to make elec-
trical contact with the body of the conducting-
sheet at the other side of the insulator. I
preferably interlock the sheets of conducting
and insulating material in pairs by elot‘rmn'
them at their edges, as indicated in Tigs. 5
and 6. The conducting and insulating sheets
and strips are placed astride or mterseetmﬂ'
each other, as shown in Fig. 7, and are then

forced into substantial parallellsm as indi-

cated in Figs.8 and 10. Thé point of inter-

section or interlocking is considerably to one

side of the middle of each sheet, as shown
more clearly in Fig. 10, so that the electric
carrent instead of passing directly across the

 sheeéts of conducting material will be obliged
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to pass lengthwise through the same: Pairs
of sheets formed as described are placed to-

gether ag a pile with the crossed or intersect-

ing portions of alternating pairs at opposite

ends, as indicateéd in Fig. 10, thus forming a

metallic conducting peltlon through which
the currentpasses baek and forth thronrrh the
series of plates 1. ,

The position of the slot or point of inter-

| locking imay be determined at pleasure and

3

the "1*eS"iSte;ﬁee of the conductor may be va-
ried. It 1s thus possible for the constructor
to make the resistance of any desired char-
acter; or the pile may be reconstructed at

- pleasme the pairs of plates being interlocked

35

or made to intersect at a new pemt

While I prefer to so combine the pairs of
plates or sheets that the conducting-sheets
shall make contact or connection by parts in-

 tegral with the sheets themselves I do not

40

11111113 myself to this, since it is obvious that
the pile may be built up from alternating

sheets of conducting and insulating material

~and connections be made in other ways; 8o
" that the ecurrent would passtoand frothrough
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the successive sheefs: The interséction of
the sheets so that the conducting-sheet may
formi a part integral with it on the opposite
side of the nen-eonductmw sheet might be by

means of a tongue and slet as mdleeted in

Figs: 12 and 13; the conduetmq—sheet I being
stamped out *mth a tongue g, while the non-
conducting sheet M is provided with a slot £,
through whmh the tongue may pass, as indi-
ated in Fig. 14.

A'is an arm carrying at 1ts énd a éontact
C, révoluble around a center P: The contact
C moves over a series of contacts C’; consist-

ing of the bent-over ends of pla,te% of con-

| du"ctimr material placed in the pile and pref-

60

erably eensm’cmw of independent plates of con-
siderably greater thickness than the plates I
and mterpesed at intervals in the pile; The
contact € consists of a series of freely-pivoted

~plates, as shown more clearly in Kig: 4, held

down by a spring S, so as to make ﬂ*eed con-

nection with the eontacts C!.

together flatwise in any suitable manner

|
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In the bottom of the trough or holder T 18

placed a-eonsiderable thlckneee of good insu-
lating material—such as several layel sof mich
M’—upon which rests a slab of slate J, or
similar material, and a superposed layer of
mica M’/, upon which the pile directly rests.
The SldeS of the trough are likewise lined
with heavy layers of good insulating ma,telml
M’/ asindicated,in the same manner, Pairs
of pletee or sheets, such as shown in Kig. 10,

are introduced into the trough in eufﬁmenh

number to fill the same,;and are firmly pr eSS%d
n

01del to complete any empty space left at the
ends of the trough-and to secure good com-

pression, dummy-plates of msulatlnﬂ‘ mate-

rial or other substance, may be firmly wedﬂ'ed
in. The manner of compressing or holdmn'
the plates firmly together in a pile,; so as 1:0

make good contact at the points where the:
eenduetmﬂ' plates or sheets touch, is; howéver;

a matter of detail that may be mdeﬁmtely
varied. One end of the pile of conduieting-
plates is connected to one end or pole a b of
the circuit in which the resistance is to be va-

ried, while the contact-arm A is connécted to

the other pole by a wire £ The contacts C
are preferably curved at-their lower edge, in
order to permit a free movement of the same
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in' either direction over the plates_ of con- |

tact C.

In order to prevent damage to the eogteet
C as it leavesthe final contact C’ of the series,
I apply an arc-rupturing elec /vo mafrnet E; as
shown more clearly in Fig-5
field of siich magnet being arrenved to act
upon the space :a,t which the arc is‘ liable to
form:. The coils of this eleéctro-magneét inay
be connected by wires ¢ d into cn*_cult be-
tween two contacts €’ near the terminal ¢on-
tacts, so that as the contact C nears the point
of rupture the coils of the magnet E will be
included in the eleciric circéuit with the series
of conducting-plates forming the artificial re-
sistance, butina shuntor bren(,h arotnd those
plates included between the contacts num-
bered 2 3. -- .

What I claim as my invention is—

1. An electric-resistance pile ¢onsisting of
alternate layers of conducting and 1115111&1;-
ing material; having the parts of each con-
ducting-strip to either side of its center cou-
nected, respectively; to the two adjoining c¢on-

ductin g—atrlps
2. An eleetrm-reswtanee pile cenmstmﬂ' of

a series of interlocked pairs of sheets of in-
suletlng and conducting material, having the
suceessive sheets of eenduetmﬂ' m&temal in

electrical contact altern ately at oppeelte SldeS'

of their centers.
3. An electric-resistance plle consisting of

a series of pairs of sheets of conducting end'_
insulating material intersecting to one ude of

their eentel and piled toﬁ*ethei- with the suc-
cessive sheets of cenduetmrr meteuel in elec-
trie¢ contact. P

the meﬂ‘netlc.
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4, An electric-resistance pﬂe made up of

alternate layers of conducting material and a

non-combustible insulator.
5. An electric-resistance pile GOI]Eal‘Stlllﬁ of
::,thema’re sheets of miea and a eonduetmn*

matemal with the successive sheets of the
eonductmﬂ' material in electrical contact.

6. An eleetrle-lemstanee pile consisting of

alternate layers of conducting and msula,tlnﬂ'
material piled together, with the successive
eonductmn*-layerﬂc; in electrlcal connection
through parts integral with them.

7. An electnc-remstanee pile consisting of

alternate sheets or layers of mica and iron,
having the successive sheets of iron in elec—

trical conneetwn

3. In arheostat, a pile of alternate sheets of
insulating and conducting material clamped
1n & holder or trough lined w1th insulating ma-
terial, as and for the purpose de&cmbed

9. An electric - resistance pile formed of

sheets of conducting and insulating material

formed with shoulder@, as and for the purpose

described. |

-10. An artificial electric resistance consist-
ing of interlocked or crossing sheets of iron
&t their opposite
ends, in comblm tton with a holder or trough
into Whlch the same are set edgewise .rmd

clamping-plates for engaging with the shoul-

ders, as and for the purpose described.

11. The combination, with an artificial elec-

tric resistance, of an arc-rupturing magnet

applied to the ﬁ_nal contact of the series and
connected to the resistance-circuit, as de-
seribed, so as to be energized as the moving
contact nears the terminal contact.

12. The combination, with an artificial elec-

trie resistance and the fixed contacts therefor,

of a movable contact and an are- ruptm‘-mn-
magnet the field of which includes the arc-
forminﬁ“ space atthe final contact of the series.

13. In an electric-resistance pile, alternate
sheets of conducting and non-conducting ma-
terial provided with slots extending mward
from their edfres as and for the pulpose de-
scribed.

14. Anelectric-resistance plate formed with
shoulders at its ends and with one or more

“slots extendinginward from its edges, as and

for the purpose described.
Signed at Lynn, in the county of Essex and
Smte of Massaehusetts thls 1st day of July,

A.D. 1889, _
MERLE J. WIGHTMAN.

Witnesses:
J. W. GIBBONEY,
HERMAN BERGHOLTZ.
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