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' Application fled Knrch 10, 1821, Berlal Mo, 384,451, “{Homodel.)

To all whomnv it may concern:

Be it knowi that we, CHARLES D. SIGSBEE,
commander in Urited States Navy, located
at Annapolis, Anne Arundel county, Mary-

5 land, and THOMAS 3. HAYWARD and FRANK
§. ANDERSON, both of Easton, Talbot county,
Maryland, have, invented certain new and
useful Improvements in Electrie- Current
Regulators or Rheostats; and we do hereby
declare the following to be a full, clear, and
exact deseription of the same, reference be-
ing had to the -accompanyiig drawings, form-
ing & part of this specification,and to the fig-
ures and letters of reference marked thereon.
15 . This invention relates to improvements in
-glectric-current regulators or rheostats which
are particularly adapted for application and
use in connection with incandescent lamps to
vary the intensity of the light by placing
moro or less resistance in the lamp-cireuit, as
desired, although the device as a whole, as
well as many features incident to the struct-
ure, are capable of a general application
wherever rheostats are employed.

25 = The invention has for its object to produce
~ ahighly-efficient, compact, and easily-applied
device which shall give a wide range of va-
riation in the current and that withoutinjur-
ing the resistance medium by heat or spar']n
ing or permitting the leakage of small guan-
tities of current; to which ends the invention
consists, first, in a novel resistance medium
composed, essentially, of a fibriform. sub-
stance, and, second, in certain novel details of
_construction and combinations and arrange-
ments of parts, all of which will now be de-
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_ seribed, and pointed out particularly in the:

appended claims. .-

Referring to the accompanying drawings,
Figure 1 is a perspestive view of a regulator
and incandescent-lamp attachment in the pre-
ferred form. Fig. 2 is & .vertical section
through the same. Y¥ig. 3is an end view with
the fop of the casing removed and the hand-

45 wheel in dotted lines. Fig. 4 is 4 section of |

the regulator on the line x 2, TFig. 8, looking
toward the center. Fig. 5 is a bottom plan
view of the bridge and switeh and adjusting-

screw carried thiereby. Fig. 6 is a delail per-
spective view of the lamp-socket removed.
Fig. 7 is a section tlirough the regulator at
right angles to Fig. 2. Tig. 8 ig a detail por-
spective of the connectors for the lamp and
its socket. Lig. 9 is a diagrammatic view of
the circuits, and Trig. 10 iz a similarview
showing a different manner of coupling up
where the regulator and lamp are not fast-
ened together; Figs. 11 and 12, views of a
modified form. TFigs. 13 and 14 are detailsof
& modified form of switch. Fig. 15 is a sec-
tional view showing the clamping-bands. -
Tike letters of reference in the several fig-

ures denote the same parts: -

I carrying out our present invention we
malee use of the well-known element of a body
portion A, which constitutes a barrel or re-
ceptacle for the resistance medium B, having
contact-plates C at each end, one or both of
“which are adapted tobe moved inward to vary
the density of the resistance medium, and
thereby vary the conductivity of the medium
or the resistance offered to the passage of the
cleétric current through the same; but in
lieu of the resistance medium heretofore em-
ployed, consisting of comminuted substances
having a low conductivity,we now employ an
clastic body having a cellular structure; in
the sense that it is filled with air-spaces, and
preferably having an clastic fibriform struct-
uve, the elastic fibers themselves being of a
substance having a low conductivity, or, as
in the form shown, little or no conductivity
until coated, covered, impregnated, charged, -
orDlated with aconduetive material, thequan-
tity and nature of which will determine the 83
conductivity of 2 mass under a given com- -
pression. The fibriform substance prefer-
ably employed is asbestus having the fibers
relatively long and elastic, and each or a por-
tion of the fibers are coated or covered with jo
graphite, plumbago, or some substance or
compound capable of coating or adhering to
the surface of the fibers and coustituting a
medium of low conductivity. Themass thus
formed is highly elastie,and ils conduetivity 93
varies in proportion to its density, as will be
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readily understood by thosse skilled in ths art.
The variation, howaver, will be found fo be

- much more gradual and regular than in prior
devices, making the most minute variations

5 possible, and at the same time the mass does

—not get cut of shape when the.position of the
barrel is changed, nor is ‘there danger that
any portion of it will escape from the barrel
and injure the contaets, create dirt,or injure

ro the device, as might happen if the mass were

comminuted.

In the mechanical construction of the de-
vice we locate one of the contact-plates Cin
the bottom of the barrel and the other atthe

15 open end, and over this we placea compress-
or-plate D, preferably of non-conducting ma-
terial, and in the present instance having a
contral stud or conductor d, adapted to con-
tact with the plate C below and with the com-

20" pressing-serew K above. The plate is made,

. of non-conducting material to prevent any
- short - circuiting” should the serew be with-
drawn and the plate come in contaect with
a switch or a stud {, arranged to arrest if.

25 The compressing-screw E passes through a
cross-plate or bridge K/, held by the barrel
and preferably employed to support the
switch mechanism controlling the passage
the current shall take through the device.

30 The switch referred to may be of any ordi-
nary construction, adapted simply to malze or
break the circuit leading from the resistance
toone of the lamp-wires; butin the preferred
construction it notonly permits the circuit

35 passing through the resistance to be made or
broken,butt by a single continuous movemept
to complete said circuit or cut the resistance
out entirely. To earry this idea into effect,
the contact T, constituting the terminal of

4o the lamp-wire, is located at the end of the
barrel in positiontobe engaged by thespring-
arm F’ on the bridge-piece when moved out-
ward by the arm ¢ of the key G, and on the
opposite side of the barrel is located a con-

45 tact f, which constitutes a terminal of the

branch of the leading-in wire passing to the
bottom plate C. This last-mentioned con-
“tact f is in position o be engaged by.the
" spring-arm f’ when moved outward by the

‘50 arm g’ of the switch-key, the parts being so

positioned relative to each other as that the
spring-arm ¥’ is first moved out and the cir-
cuit completed through the resistance befere
the-cireuit is completed through the branch
55 terminal f, the result being, as hefore stated,
that by & ringle movement of -4 key the cir-
cuit may be first made through the resistance
aund then the resistance cutout. Thespring-
arms ¥’ 17 ave preferably formed in a singlo
6o piecoattached tothe underside of the bridge,
and the arm ¢ on the key is provided with a
relatively long operative face, with a slight
depression ¢? therein to congtitute a retainer
for holding said key in position with the civ-

65 cnit made through the resistance medium.
As one of the objects of the invention is to

ferm an extremely compact device with the

parts firmly united, the location, relative ar-
rangement, aud constritetion of the parts is
important.” Thus it will be seen that both
the contacts ¥ f are located in recesses in
the walls of the barrel, and fo malke proper

70

eircuit connections with these econtacts they -

are each provided with depending arms f3
lying in recesses formed longitudinally in
the outer face of the barrel, the arins being
preferably somewhat elasticand pressing out-
ward to make perfect contact with the con-
nector-strips H, which overlie the same and
are retained within the recesses by the cas-
ing. These strips IT are all duplicates, cne
of each pair slightly longer than tho other
for a purpose to presently appear, and each
having cutwardly-extending arms 7, through
which serews I/ pass to connect the strips
and serve as a means for connecting the lead-

the case may be.

The construction of the connector-plstesis
such that they are capable of a longitudinal
movement without interrupting the circuit,
thereby permitting connections to be made
without diffienlty, butin order to prevent ex-
cessive longitudinal movement the ends of
the lower strips are bent inward and enter
depressions in the wall of the barrel, besides
serving as a ready means for making cennee-
tions between one of the leading-in wires aud

75
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~ing-in wires or lamp wires or conneetions, as -

Qo

the bottom plate C, as will be seen in Fig. 4,

‘A recess is formed in each edge, extending

way around the side opposite.the terminals
F f, and in this is located a connecting-stvip

I for completing electrical connection of the

leading-in wire passing straight through the
devigce, said strip being provided with arms

Y00

o3

J*similar to those on the terminals just men- -

tioned. ' . . :

Owver the eonnector-strips H in each side of
the barrel I locate insulatihg-plates X, pref-
erably of mica,and having central apertures
for the arms 7, the whole being then hold in
place by tight-fitting caps or casings I, slipped
over the barrel from each end and held rigidly

in. place by centrally - arranged clamping-’

bands L having depressions therein, into
which project the flanges or rims ¢ on the
casing, and themselves held. in position by &
bridge N¥ covered by a cap-piece N af one
side, which serves as a covering and protector
for the terminals of the leading-in wires, and
at the opposite side by a cap-piece N, which
also. serves as a cover for the lamp-socket O,
a sheet of mica » or.other non-conductor be-
ing interposed between the two to prevent
electrical contact, - o 3 .

Thesocket Ois formed of a cylindrical piecs,
provided with cut-out portions o at the upper
end to prevent all possibility of a short cir-
cuit, the section of material from cne of said
cut-out pertions being bentinward and slotted
or perforated for the reception of the sérew-
head A’ to make the proper eleetrical con-
neetion with the socket. .

A pair-of spring-arms P or other equiva-
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lent connecting mechanism for the central
lamp terminal is held by tho arm h of the
othor connecting-strips, and as said armsaro

. in slightly different planes, due to the differ-

ence in length before mentioned, the arms P
will be'brought into proper position without
danger of contact with theopposite terminal,

The lamp employed is preferably one in
which the contact is made through the eollar
for oneleading-in wire and through & central
stud or projection for the other leading-in
wire, and when passed into the socket the
proper connections are made, a8 will be readily
understood. -

To prevent any possibility of a short cir-.

cuit being formed through the cap-pieces or
casing, they may he lined in every instance,
or, if desired, formed of non-condueting ma-
terial, although it will generally be found suf-
ficient to employ in addition to that already
mentioned simply aninsulating-disk Q within
the top casing to hold the terminals and
switch-arms away from the casing. The de-
vice as thus made is- entirely inclosed, the
serew and  switch -stem only projecting
through the casing at one end, both of which
are provided with suitable operating-handles,

‘that on theserew heing in the form of a hand-
wheel D3and that ontheswitch-stema simple.

handle G, the device appearing as shown in
Fig. L : , :

We prefer to employ a barrel or body
formed of insulating substance—suchas wood,
vuleanizad fiber, rubber, glass,or equivalent—
and i1 case the same varies in size or is atall

irregular it may be set forward in the cas-.

ing or caps by means of the set-serews S,
passing through the bottom eap or a plate 8’
within the same and bearing against the bot-
tom of the barrel, and to hold the bridge out

_ of connection with the connector-strip a piece

of mica or non-conductor ¢® is placed beneath
the same, Fig. 3. '
It is obvious that-the device is capable of

meany modifications and uses other thanhere-

in sat forth—for instance, as shown in Figs.
11 and 12, it is adapted for employment as &

rheostat device and may be placed in cireuit
with a distantlamp or other device, the cir-

cuit connections being, as shown in Fig. 10,
with the contact or terminal f; passed way
around the edge of the barrel, (see Fig. 11,)
and thence off to the lamp, the other terminal
of the lamp being connected directly in line,
aud, if desired, as shown in said ¥ig. 10, a
branch of the other line-wire may extend di-
rectly to the lamp to cut the rheostatic device
outentirely when the lamp-switch ¢ isshifted

from the rheostat terminal to the branch-line

terminal. When this form of device is em-
ployed, the clamping-bands ave provided with

‘Dbracket-arms R, which are adapted to be fast-

ened to the wall or other support. :
By referring to Figs. 18 and 14 it will be

seen that instead of a switch having rigid

arms, the arm g’; operating the contact con-

_nected-directly with the line, is loose and has

[

o limited independent movement, regulated
by the shoulders g®on the aria g, which latter
is rigidly secured 'to the pintle, as in the
formerinstance. ‘I'his construction, it will be
seen, enables us to operato the line-contact
arm without danger of stopping at the point
where sparking or leakage would oceur, inas-

‘much as the moment the arm ¢’ is moved be-
_yond its center the spring throws it to the

other extreme of its movement with relation
to arm ¢ and breaks the contact suddenly.
In the practical operation of the device
none of the internal parts need be touched,
and in putting the device in circuit the glec-
trician or lineman need simply loosen the’
serews A’ and make the proper line connec-
tions, at once covering up the points with the
cap-plates, where they are out of harm’s way.

Then to regulate the passage of current

through the device it is only necessary to com-
press the resistance medinm by means of the
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hand-whesl and operate the switch to make.

the proper connections through the device.
Devices constructed in accordance with the
present invention present little or no oppor-
tunity for the leakage of current of less quan-
tity than would be observed in alamp, owing
to the fact that the circuit is absolutely in-
terrupted by a switeh without the necessity of
manipulating the serew atall when the device
has once been properly regulated, although
the hand-wheel presents a most ready and
convenient means for regulating the intensity
of the light av will, and, if desired, interrupt-
ing the circuit entirely; but we do not wish
to be understood as limiting ourselves {o the
use of the particular subsiances mentioned
for coating or impregnating the fiber, inas-
much as this may be accomplished in various
ways. Perhaps the most effective manner of
accomplishing the desired result is to heat the
fiber with a volatilizable metalin a powdered -
state combined with a zinc or other oxide.
Then expose the treated fiber.to the fumesof
sulphur.  Esxcellent results have been se-
cured by treating the fiber with metallic bis-

and oxide of zinc te cause the same to adhero
to the fibers and reduce the conductivity of
the graphite, the resulting fibrous substance
forming at onde a most perfect resistance me-
dium, and at the same time one which is not

‘affected by heat and has a very wide range

of compression. The fibrous body may con-
sistof ordinary asbestus fabric—such ag wick- .
ing—which has been treated witha conduet-
ive substance and where little ednductivity

is wanted the outer fibers only of the fab-

ric may be treated, and when the: fabric is
coiled in the barrel an attenuated course for
the current is formed, while the remainder of
the mass serves to absorb the heat generated,
and which might otherwise be harmf{ul. :
Tt is obvious that the harmful infiuence of
heat generated in the resistance material may

Q0
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muth, oxideof zine,and sulphur, alsc by treat-
‘ing the fibers with a compound of graphite

[rs
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be obviated by scoring, perforatiug, or othex-
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wise forming air-spaces in the casing in the
ordinary well-understood manner, although,
as bofore stated, wo prefer to form the entire
device of material unaffected by heat and in-
closed in a solid mestallic casing.

Having thus described our nwnntlon what
we du,m as new is—

1. A resistance for rheostats, composed of
1'elat1vely long elastic fiberg coated with a
conducting subsmnce substantxally as de-
seribad.

2. A resistance medinm for rheostats, com-

‘posed of relatively long fibers. cof asbestus,

- cogted with. f*xapm&e substanuallv ag de-

15 8

seribed. -
3. A resigtance medinm for rheoqtats com-
posed of asbestus fabrie coated with a con-

. ductmcr substance, subsiantislly as deseribed.

20

4. In & rheostat, the combination, with the
barrel or reeept“cie having the conductmrr-
plate at the bottom;of the resistance medinm
composed of the relatlvely long elastic fibers
and conducting substance carried thereby,
and the a,djustc.,ble condacting-plate overly-
ing said medium, substantially as deseribed.

5. In & rheostat, the combination, with the
barrel or receptacle having the resistance me-
dium therein, of the screw for varying the

resistance of the medium, the bridge carrying

30

35

the serew, and the key for controlling the flow

.of current through the medium journaled in

the bridge, substantially as described.

6..In & rheostat, the combination, with the
barrel or reeeptacle having the resistance me-
dinm therein, and means for varying the re-
sistance, of theconnecting-strips and contacts

- held in recesses in the wall of the barrel, and

40

tho switeh within the barrel, %ubsfmxtlally as

“degeribed. '
7, In a rheostat, the combmatlon, with the

“barrel or receptacle having the open end and
recesses in the end face of the wall thereof,

and the resistance medium within the barrel,

" of the contact-strips held in said recesses, and

45
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the cannector—smpq for the terminals of the
leading-in wires, substantially as described.

"8 Ina rheostat, the combmat*on, with the
barrelor reeeptaclo containing the resistance
medmm and the condactmv-piate overlying

the same, of the non-conducting compressor- .
‘plats overlying the conducting- p}‘!te, ‘and the

conducting-stud therein through which -the

" circuit 15; esta,blx hed, substantially as de-

55

" seribed.

9. Ing rheo&‘md, the comblnatlon, with the

- barrel or receptacle confaining the resistance
medinm and having the lontrxtudma,l TECESIeS .

_in the outef surface, of the connector-strips

Go

lying in-said Fecesses, the conuacts, and the
inelosing casing for holding said sirips in
place, wherebv the strips are permitted a
limited longi tadinal movement, snbsLa,ntmlly

as degeribed.
10. In a regulator such as descrxbﬂd the

5 combination, with the eylindrical 1‘eceptacle
containing ‘Lne resistance medivm, t be sCrew

4
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for compressing the sanie projecting ab the

end of the receptacle, and the connector-girips
having the avms projecting ab right angles to

- the receptacle, of the clampm«r-strips pas;,ino

(,ronnd the receptacle, and the cap-pieces or
covers for the connectors held by 'md strips,
substantially as deseribed. » . ,

11. In a rheostat, the combination, with the
receptacle containing the resistance medmm,
the adjustable contact-plate cverlying said
medium, the screw for adjusting said plate,
and thebridge or support for tha screw, of the
leading-in wire having a branch in electrical
conncction with the bottom of the resistance
medinm and abranchterminating inaswitch-
contact, a switch-contact in elecirical connec-
tion with the contact-plate at the opposite end
of the medium,a co-operating line-contact,and
a switch engaging said contacts to est%ahmx
the circuit throno-h the resistance medium or
around the same, as may be deql -ed, substan-
tmlly as described.

12. In a rhecstat, the combnutlon with the
barrel or reesptacle containing the resistance
medium, the screw for comprassing said me-
diam, the bridge carrying the serew, and the
two spring-switch aring and the switgh jour-
naled in said bridge, of the leading-in wire
having a branch passing to one end of the
registance medium and a branch terminating
in a contact in position to eo- opvmte with the
spring-arm last operated, and a line-wire con-
tact in position to engage the spring-arm first
opérated, whereby the current may be estab-
lished through the resistance medium or
around the same, substantially as described.

13. In a rheostat, the combination, with
the barrel or receptacle containing the re-
sistance medium, of the easings or caps in-
closing said receptacle, and the central clamp-
ing- stmps for holding said caps in position,
substanma,!ly as described.

14,'In a rheostat, the combmabmn, with
the barrel or re(.ept_acle for the resistanece
medium, the connector-strips on the outside

7%
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of the same, and the caps or casings inclos--

ing the receptacle and holding tbe sfrips in
p‘ar-e, of the 1nsulatm0'-plateu nter posed be-
tween said strips and the daps aand casing,
and the clamping-strips embracing the ends
of the eaps, substantially as doscribed.

15. In a regulator, the combination, with
the conneetors for tho direct and derivedcir-
cuits, of 5 key, a contact-arm included in the
derived circuit and moved by the key, a con-

tact-arm for cutting out the derived -eireuit,-

aud a loose arin carried by _t.l;mkey.aud hav-
ing a slightinde pbndunt movement for oper-
atu,,g said contact-arm, subst&ntmuy ag de-
seribed. ¢

16, In a regulator, the cambxn&thn Wltn
the resistance and the line-contsets, of thé
two spring switsh-arms engaging said con-

tacts, respectively, the key h.ﬁ,mv the rigid,

arin eagaging one of said spring—&rms, and

115
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the loose arm mounted on said key snd en-.
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gaging the cther spring-arm, with the shoul-
ders on the rigid arm for moving the loose
arm, substantially as described..

17. A resistance medinm forrheostals, com-

posed of fiblers of non-conducting substance
treated with graphite and oxide of zino, gub-
stantially as described.
18, A remstance medium for rheostats com-
posed of fibrous asbestns coated with a com-
pound of graphite and oxide of it'ﬁé, sub:,tan-
tially as described.

19. A resistance mediam for rheostats, com-
posed of asbestus fabric tyeated with graph-
ite and a metallic conductor, substantially
as described.

20. In a regulator such as described, the
combination, with the device to be governed
and a direet eircuit, a resistance medium lo-
cated in a branch cireuit, and contact-arms in-

20 cluded in the branch and direct circuits re-

AT

spectively, of a key or switch co-operating
with and operating the contact-arm to estab-
lish the branch cirenit and the contact-arm
to establish the direct cirenitf, successively,
whereby the current through the devi ice to be
governed may be manipulated through thres

)

stages—i, e, full through the resistance and -

“off by o single movement of the key, substan-

tially as desenbed ot
C. D. SIGSBEE.
THOMAS §. HAYWARD.
- FRANK 8. ANDERSON.
Witnessss to the signature -of Charles D,
Sigsbeea:’
_ALEX. S, STEWART,
"ALVAN MACAULEY.
Witnesses to the signatures of ’l‘hos S
Hayward ard Frank S. Andorson
.- 8. C. HARDIN,
SiMs-F. DRATN.
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