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Ho all whom it ma&y COTLCETTL:

Be it known that I, ALBERT B. PORTER, &
citizen of the United States 1651d1n0' in Evanq-
ton, in the county of Cook and State of 1ili-

nois, have invented certain new aund useful
Improvementsin Series-Multiple Switches, of |

which the following is a specification.
This invention 1elates to 1mprovements in

5erleb-mult1ple switches for variously con- |

necting up the several resistances, capacities,
mductances or the like of electrical appara-
tus in the natme of rheostats or capacity de-

switch device of this character more particu-

larly suited for laboratory and experimen-
tal work, although capable of being advan-
taﬂ'eous]y emp10§ ed in other conneehons as

well,

The improvement compwhends in its con-
struetion a plurality of conneections for sepa-

- rate resistances, such as ordinary incandes-

30

cent lamps or sepamte capacities, such as
condensers and switch devices, by which all

or any pmtmn of such reswtance or capacity

connections way be connected up e1thet in
series or in parallel, as desired.

Theinvention conmsbs inthe ma,ttel S hel ein

set forth, and particularly pointed out in the |
- appended claims, and will be fully understood
from the followmn deseuptwn of the appa-
‘ratus shown in the accompanying drawings,

- which illustrate the invention as embodled
in a variable-resistance device or rheostat.
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lar view taken on line 4: 4 of 1410-* 1.
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In said drawings, Figure 1 is a- ‘top plan
view of & rheostat embodymﬂ my improve-

ments in one form. Fig. 2 is a front eleva-

tion thereof. IMig. 3 is Q transverse section
taken on line 3 3 of Fig. 1. Fig. 4 is a simi-

is a diagrammatic view showmﬂ‘ the manner
in whlch the rheostat is wued Fig. 6 is a

sectional detail of the msulated end of one
of the switch-bars. |

In said drawings, Adeswnates a babe pla,te

or board, to whmh are ﬁxed the several socket

eonnectlons b for the individual resistances
B. Conveniently, and as herein illustrated,
these resistances are ordinary 1ncandeaeent

lamps, and twelve such lamps are in this in-

stance provided. Mounted on the board at

one side of the bank of 1amp% are two sets L swwch finger ¢ of

- Fig. 5

-q

‘and binding-post through its spring-

of switches C and D consisting, as herein
shown, of spunﬂ'—metdl fingers ¢ and d, of
which each finger 1is r1@1dly secured to the

board at one end and ieft unattached at the
other.

ently to be explained, while the free ends of
the fingers d, constituting the set of --swibehes
D, normally rest upon metallic contacts o

which are also wired to the lamps, as her oin-

after described.

The base plate or board A is grooved 1011-

gitudinally along 2aline a, Jocated directly be-
‘neath the spring-

ingers and extending trans-
versely thereof_ a;,nd within this groove are

mounted two independent switch-bars E and

. 55
The fixed ends of all the spring-fin-
gers are wired to the lamps in a manner pres-

, 60

I', which are adapted to slide beneath and -
make connection with the fingers of the two

sets of switches C and D, respectwely Ad-

jacent to these rods and near opposite ends
of the boards are located binding-posts G and

G',.and from each of these binding-posts an
| additional spring-finger ¢ projects forwardly

over the groove a, 8o as to tightly engage the
subjacent switch- bals K and F.

eration of the device connection will be made

In the op-

between these binding-posts and the termi-

nals of the circuit to be controlled or tested,
and when both of the switeh- bars E and F
are thrust in far enough to engage with any

of the spring switeh- ﬁnwers the cireuit will

then be completed from one cireunit- tmmmal
inger ¢
and adJacenb switeh- ba,r to the smtches of
one set, thence through the lamps or part of

them (accmdmw to the distance the bars are

thrustin) to the switches of the other set,and

through the other switeh bar and finger ¢ to

the obher b1nd1n0'-posb and 011'611113-1:61 minal.
. The manner of wiring the apparatus is
shown diagrammatically in Fig. 5. Hach sep-
arate resistance or lamp B is put in a bridge
b between one of the switch-fingers ¢ of ‘set

C and one of the fingers d of set D—that is

to say, the twenty- four switches are divided
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into twelve pairs, across each of which one of -
the separate resistances orlamps Bis bridged,
each pair of switches consisting on one of the
switeh-fingers of set. C and one of set D. A
shunt or leb B’ furthermore leads from the

each lamp to the metallic

100 -
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contact o', that is normally engaged by the
switch-finger ¢ of the next lamp. This com-
pletes the wiring and constitutes the whole
of the necessary connections. Now when the
switch-bar E is pushed infar enough to make
contact with the first switeh-finger of set C
and the switch-bar IFis pushed in far enough
to make contact with the first switch-finger
of set D the cireunit will be completed through
all of the lamps in series; but the pushing in
thereafter of either bar to engage the suec-
ceeding switeh-fingers in succession will cut
out the lamps one by one until but a single
lamp remains in the circuit, it being under-
stood that the pushing in of the bar I be-
neath each switch-finger d will in turn 1ift
the latter and break connection between it
and its subjacent contact ¢’. Then with one
bar in if the other be pushed in to engage its
adjacent switch-fingers in succession con-
nection through the lamps will be restored
one by one until the whole twelve lamps are
agaln in circuit, but in parallel instead of in
series. The formation of a short circuit Dhe-
tween the bars K and F in case the bar E is
first thrust in and then followed by a thrust-
ing in of the bar I is prevented by making
the tip f of the latter of insulating material,
sothatthe lifting of each spring-finger d clear
of its metallie contact ¢’ will be insured be-
fore any electrical connection is made be-
tween the bar and the finger.

By manipulating the switeh - bars in the
manner described the resistance may be va-
ried from that which obtains when all of the
lamps are in parallel, amounting to one-
twelfth of the resistance of a single lamp, to
that which obtains when all of the lamps are
In series, amounting to twelve times the re-
sistance of a single lamp, so that the ulti-
mate limit of variation may be said to be
from one to one hundred and forty-four. The
same limits of variation will also obtain with
capacities or inductances substituted for the
resistances B, and obviously such substitu-
tion will not require any alteration whatever
in the construction of the switch itself, al-
though i1t will be understoed that various
changes may be made therein without involv-
ing any departure from the spirit of the in-
vention claimed.
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I c¢laim as my invention—

1. A series-multiple switch comprising a
plurality of connections separately bridged
between pairs of switeh members, the corre-
sponding members of the several pairs being
arranged in sets, and a movable switch mem-
ber for each set arranged to be connected with
a circuib - terminal, said movable members
constituting means for connecting up any de-
sired number of said connections either in
series or multiple as desired, substantially as
described.

2. A series-multiple switeh comprising a
plurality of connections separately bridged
between pairs of switch-fingers, the corre-
sponding fingers of the several pairs being
arranged in sets, contacts upon which the
switch-fingers of one set normally rest, the
contact for each finger being connected in a
shunt to the switeh-finger of the opposite set
and next succeeding pair, and movable
switeh members for each set arranged for con-
nection with the circuit-terminals and mov-
able across the switeh-fingers to make contact
therewith and open the shunt-cireuits, sub-
stantially as described.

3. A series-multiple switeh comprising ¢

plurality of separate connections D, a corre-

sponding number of fingers ¢ forming one set
of switches, a corresponding number of fin-
gers d forming another set of switches, each
connection b being bridged across one pair of
sald fingers ¢ and ¢, a contact ¢’ for each of
the fingers « normally engaged thereby,

| shunts connecting the contaets ¢’ with one of

the fingers ¢, and switch-bars E and T con-

nected with the circuit-terminals and sliding

across the respective sets of fingers to make
successive contact with the several fingers

- thereof, the engagement of the bar I with

each spring-finger « serving to separate the
finger from its contact «', sabstantially as
deseribed.

In testimony that I claim the foregoing as
my inveniion I affix my signature, in presence
of two subscribing witnesses, this 17th day of
Ifebruary, A. D. 1902.

ALBDERT B. PORTER.

Witnesses:

HuNry W. CARTER,
Ko AL COSTRLLO,
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