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7o all whom & may concern: '
Be it kmown that I, Lawrence BooraMman,
a subject of the King of Great Britain, and
a resident of Manchester, in the county of
Lancaster, England, have invented a new
and useful Improvement in Electric Regu-
lating-Rheostats, of which the following is
a gpecification. ' .
y invention relates to electric rheostats,
and 1t has for its object to provide an im-
proved rheostat of the kind comprising, two
distinet rheostatic elements, one, which may
conveniently :be ‘termed .the main’ rheostat,
for varying the -resistance in circuit: by a
series of steps, and the other, which will be
hereinafter referred to.as the: subdividing
rheostat, to be alternately cut into.and out
of circuit between each two successive steps
of the main rheostat. .~ ... .. .07
My invention comprises a particular con-
struction.in which the contact menibers of
the main and subdiyiding rheostits. are ar-
ranged in’two concentric circles jand’ the
mgvable contact members or bridge pieces of
the rheostats are operatively connected to-
gether by means of spur gearing, as heréin-
after fully set forth.- . -~ | . .
.. In the accompanying drawings, Figure 1
is a rear elevational view, and Fig. 2 is.a
side elevational view of a regulating rheo-
stat constructed in accordance with the pres-
ent invention, and Fig. 3 is a diagrammatic
view showing the electric circuits that form
a part.of the device shown in Fig. 1. .
he fixed contact ;members. of the main
rheostat-are indicated at 1 and those of.the
subdividing, rheostat. at.2, the latter being
divided . into two semi-circular sets, ..as
shown. Between the contact members 1 of
the main rheostats are connected resistance

elements 3, the resistance of each of which -

is equal to the total resistance of a series of
resistance elements 4 with which the subdi-
viding rheostat is provided. The series of
resistance elements 4 is divided. into sub-
stantially equal parts 4* and.4%, which are
connected between the contact. members 2 in

the ordinary manner. Concentric with the

.contact. members 1.is a nearly circular con-
tact member 5 which is connected to the last
contact member.6:of the series of contact
members.1 by.a, conductor 7 and which is
-also connected to the first contact member 8
of the series of contact members 2 by a con-
Aductor 9. The first contact member 10 of the

" Specification of Letters Patent.  Patented Aug. 31, 1920.
Application filed Mafoh 4, 1815. Serial No. 12,214,

series of contact members 1 is connected by
a conductor 11 to one terminal 12 of the
rheostat, and the last contact member 13 of
the series of contact members 2 is connected
by a conductor 14 to the terminal 15 of the
rheostat. ,

The rheostat is provided with an operat-

60

ing shaft 16 having an operating handle 17 |

of any suitable description. Near the rear
end of the shaft opposite to the handle 17 is

secured a cross arm 18 carrying movable

contact members 19 that are adapted to suc-
cessively engage the fixed contact members
2. as the shaft 16 is rotated, thus forming a
bridge piece, as indicated diagrammatically.
at 20:in Fig. 8. Also secured to_the shaft 16
is a two-armed lever 21 the ends of which
are adapted to alternately engage the teeth

-of .a spur: gear wheel 22 that is mounted to

rotate on a stud 23 projecting from a bracket
24 which forms part of the frame of the
rheostat: - Attached to the spur gear wheel
22, so' ag.to rotate with it, is a spur gear
wheel 25 adapted to mesh with a spur gear

‘wheel 26 that is loosely mounted on the shaft

16 or on a projection of the bracket 24. The
spur gear wheel 26 is provided with a pro-
jecting arm 27 carrying contact members 28
which are connected together by means of a
bridge piece 29 and are adapted, respec-
tively, to move over the fixed contact mem-
bers 1 and the circular contact member 5 as
the spur gear wheel 26 is rotated. The con-
tact members 28 and the bridge piece 29 are
indicated diagrammatically at 30 in Fig.
3 as forming a connection between one of the
contact, members 1 and the circular contact
member 5. ‘

As will be séen from Fig. 3, the series of
contact members 2 and the resistance ele-
ments 4, which are connected to the contact
members 2, are divided into two parts which
are connected by the conductor 31, and the
contact members 2 are so formed or ar-
ranged that, as the bridge piece 20 is moved,

one of the contact members 2, while the
other end is moving from.one contact mem-
ber 2 tothemext..... - . ... ...

The operation of the apparatus. is as fol-
lows: V\?hen a1l the resistance is in circuit,
the bridge piece 30 connects the last contact
member 6 of the series of contact members
1 to the circular contact member 5, and the
bridge piece 20 connects the two contact
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members of the series 2 which are also con-
nected by the conductor 31. In order to re-
duce the total resistance, the handle 17 is ro-
tated to cause the bridge piece 20 to rotate
in the counter-clockwise direction in Fig: 3
and thus to gradually cut out the resistance
4. When the bridge piece 20 has been ro-
tated through very nearly a semi-circle, it
will be in position to .connect the -contact
members 8 and 13, and the lever 21 will
engage one-of: the teeth ‘of the spur gear
wheel 22, as shown in Fig. 1 of the draw-
ings. A further movement of the shaft in
the same direction -will cause the bridge piece
20 to again :connect the contact members of
the series 2 which are connected by the-con-
ductor '31,'so that the whole of ‘the resistance
4 will be-cut into circuit again. ‘Atthe same
time, the spur gear wheel, together with :the
spur gear ‘wheel 25, will be partially To-

tated by reason’ of the engagement between.

the lever 21 and the gear wheel 22, which
will cause the spur gear wheel 26 to rotate
in:a counter-clockwise direction to 1move-the

-bridge piece 30 :from the contact mémber -6

to the mext. contact member, and-thereby to
cut out the first section -of the resistance 3.
A further rotativeé movement of ‘the bridge
piece 20 through a -semi-circle: will, .as be-
fore, -gradually ‘cut out: the whole of -the

. registancé'4 and,-at the end, another miove-
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ment of the*bxfiége ‘piece 30" will be'caused,
which will cut out the next section of theé
resistance 8,:while the resistance 4 -is rein-
serted.: It will be readily ‘understood that
rotative movement of the handle 17 if the
other direction will result in inereasing ‘the
amount of resistance in place-of diminish-

ing‘;[‘lt : ’ o :

‘he apparatus, as will be seen in Fig. 2,
is intended to be mounted on a switch-board
panel 82 -by means of the supporting bolts
33, its simple and compact shape being very
well adapted for this purpose. The appara-
tus may, however, be used as an ordinary
theostat, in which case the operating "han-
dle is preferably provided on what has been
referred to as the rear end instead of ‘being
placed in front of the switchboard, as'shown.

I cliim as my invention: =~ ‘

1. A rheostat for electric cireuit control

comprising a main series o6f rheostat ele-
ments, a subdividing rheostat associated
therewith, contact members adapted to prc-
gressively ‘engage the said main and subdi-
viding ‘rheostats, and gearing for operating
the sald contact members in timed relation
to each other, said gearing comprising a
gear wheel carrying the contact mem‘be_rgi)e-
longing to the main rheostat, a second gear
wheel meshing with the said contact-carry-
ing gear wheel, a third gear wheel adapted
to rotate in unison with the said second gear
wheel, and a lever secured to move in uni-
son ‘with the contact member belonging to

the subdividing rheostat and adapted to pe-
riodically engage the said .third gear wheel
and to partially rotate the said ,gear wheél
at each such engagement.

2. A rheogtat. for electric circuit contsrol
comprising a main series of rheostat ele-
ments, a subdividing rheostat  associated
therewith, contact members adapted to pro-
gressively engagetthe said main and sabdi-
viding rheostats, and gearing for operating
the said contact members in"timed ‘veletion
to each-other, said gearinig comprising a:gear
wheel cariying the contact member ‘belong-
ing to the main rheostat, a second geat ‘wheet
meshing ‘with the'said contact-carrying gear
wheel, a‘third gear wheel having a rélatively
small number of ‘teeth and a apted to To-
tate in unison with the said ‘second gear
wheel,-aiid ‘a lever adapted to Yotste coaxi-
ally ‘with - the 'said contact - carrying - gear
wheel and in‘inison with the confact meu:
ber belonging to ‘the subdividing rheostat
and also adapted to periodically.engage’ the
said third gear wheel atid to partially Totate
the ‘said gear wheel at each ‘such éngage-
ment, whereby ‘the contact member:belong-
ing to the ‘main rtheostat ‘is -advanced ‘one
step” after -each complete movemerit of ‘the
contact member belonging to the-subiivid-
ing rheostat.© 7T ot s
-3.'A theostat  for. électric:circuit ‘control
comprising a -series of -theostat elements,
a subdividing rheostat' divided ‘into “two
parts associated therewith; contact’ members
adapted to ‘progressivély engage ‘the" said
main and subdividing rheostats;the contact
member for said subdividing theostat en-
gaging both of- said “parts, and ‘means’ for
operating ‘said ' contact ‘miembers in timed
relation to each other. . e

4. A rtheostat for electric-circuit control
comprising a substantially circular series of
main rheostat elements, a subdividing rheo-
stat concentrically disposed ‘within the -said
series of elements, said subdividing rheostat
being divided ‘into two semi-circular parts
connected 1in circuit with -each other, contact
members adapted to ‘progressively ‘engage
said ‘main and subdividing rheostats, ‘the
contact member for said subdividing rheo-
stat engaging both ‘of sdid -semi-circular
parts, and means for operating said contact
members in-timed rélation to each other.’

5. ‘A rheostat provided ‘with two series of
stationary ' contact members; resistance -ele-
Toents’ connecting the ‘members of each se-
ties, the “contact members of -one of said
series being divided into two semi-circular
sets, movable .contact members ‘adapted ‘to
progressively engage said stationary con-
tact members, the movable -contiact meiiber
for said -divided series. engaging “both of
said sets and 'engaﬁ'i.ng a contact ‘member of
one of said sets while moving between-con-
tact members ‘of -said other set, and meansg
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for operating said movable contact members
in timed relation to each other.

6. A rheostat comprising a main resistor
and a plurality of subdividing resistors,
means for short-circuiting said main re-
sistor, means for simultaneously short-cir-
cuiting corresponding portions of each of
said subdividing resistors and means for
effecting the operation of said first-named
means after every complete operation of
said second-named means.

7. A rheostat comprising a main resistor
and a pair of auxiliary resistors, a series of
nearly circular stationary contact members
connecting the terminal points and inter-
mediate points of said main resistor, a plu-
rality of sets of stationary contact members
concentrically disposed with respect to said
series of contact members connecting the
terminal points and intermediate points of
said auxiliary resistors, a nearly circular
stationary contact member concentrically
disposed with respect to said other contact
members, means connecting one of the ter-
minal contact members of said series to said
nearly circular contact member, means con-
necting said nearly circular contact member

to one of the terminal contact members of
one of said sets, means connecting the other
terminal contact member of said one set to
one of the terminal contact members of said
other set, a movable contact member having
two portions for respectively engaging the
contact members of each of said sets so as to
simultaneously short-circuit corresponding
portions of each of said auxiliary resistors,
a movable contact member having two por-
tions for respectively engaging the contact
members of said main resistor and said
nearly circular contact member, and means
for moving said second-named movable con-
tact member from engagement with one of
the contact members of said main resistor
into engagement with a succeeding contact
member of said main resistor after every
half revolution of said other movable con-
tact member.

In testimony whereof I have hereunto
subscribed my name this eleventh day of
February, 1915.

LAWRENCE BOOTHMAN.

Witnesses:

J. S. Prck,
George CowLEY.
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