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To all whom it may concern:

Be it known that I, Epwiy 8. Licony,

citizen of the Umtnd States, residing at
Brookime, in the county of Norfolk and
State of Massachusetts, have invented cer-
tain new and useful Improvements in Series-
Parallel Folarity-Changing Switches, of Wmch
the following is & spﬂclﬁeatlon
l\i" mn V°Tlt10n relates
witches or the like, adapted in one position
of the manipule tntr handle to place.n series
the batteries or other sources of electric en-
ergy which i controls, and in the other posi-
tien sdapted to put in par aﬂel the said bat-
teries; furthermore pre afe Le«my reversing the
p@iamv at the terminals of the cuomt con-
’Lmheé by the sdid switch. ,
In the drawings, Figure 1 is & view in per-

» which is emaujled my invention in its pre-
£

Fig. 21s » diagrammatic figurs
2 ﬂ‘}

and. wiring of the
mcum"-ng the opera-
hen S‘.‘lwh biades are
“3 irection of arrow. ¥ig.
am Hlustrating operatmn
itch blades are thrown $o
,m)wn by arvow. Xigs. 4and 5
m'“ng the wiring “and ilhus-

‘peramo‘x of & swm}‘ :ﬁng
om {het shown in Figs. 1 2 and 3.

nd 7 show constructi ion & nd a,frangu
5, switeh emboaymg my invention in
. the movable con ducuo% swing later-
gtead of vertically as in the rovega,ng
F}qz snd 9 ai g ‘”’w-
' the wiring and
£ f‘QdQLJ X
invem’cien. Fig. 10 is & side eievat_lg
owm one ewitch biade in one
pss-honc '
I my invention is ShOWL ag em-
odi 8 switeh similar in general features
with the usual triple pole, double throw
single break switch, having the base 1, the
handle 2, preferably adapted to operate si-
multaneousiy the three switeh blades 3, 4,
and 5, which are pivoted at hinge posts 6,

oi zi,s

7, and 8, or otherwise restrained at one end,

and engage in one position of the switch the
outer contact blocks 9, 10, and 11, and in the
other position with outer contaet blocks 12,
13, and 14. A supplementary contact block
ig provided at 15, with which switch blade 4
also engages simultaneously with outer con-

to double um‘ow

ectiveof &swncaoﬁha” ingle break” type |

‘tact block 10, when in- 1;he posmou shown n

Figa. 1 and 2

16 17 and 18, 19 are two pairs of bmdmg
})OStw for c-onnectmg in thé poles of two bat-
teries, or other source of electric enerO'y,

.60

WhlGD_ may consist of single cells, asin Flg. 2,

are binding posts to which may be connected
theltex minals of the cireuit which switch con-
trols v

The connections between switch outer con-
tact blocks, hinge posts, battery and circuit
binding posts, as well as the mode of opera-
tion of the switch, are shown in § Wl%:g 2 and 3.
In Fig 2, the swztch is shown in the position
in which batteries 22 and 23 are connected i in
parallel. In this Fig. 2 switch handle 2 is

aupnosed thrown to the left in the direction.

of the arrow, the switch blades 3, 4, and 5,
shown as heavy lines in guch position, })utu
ting in electrical connection respectively 8
end 9; 7,15;and 10; and 8 and 11. A bat-
tery 22 is ¢ connected in ot binding posts 16
and 17, so that, 1"’01’ exampls, 16 is negative
and 17° is posit b”n;ﬁnuy, a second bat-
tery 23 is connect eJ in at 18and 19, so that
these binding posts are req;actwdy negative
and positive.

From 18 a wirs exben
wire 24 leads {0 12, ¥
il ave 30;!101 D’T wite 25,0
munication with 18 by roesng of
Binding post 18 iswired ‘)om 5o 10 am

nd thence a
¢ and
g" in com-

to 14.

) Rmdmg poot 19 iz conneated Jy wire 27 to
wire 26, and thereby is in connection with 13
a9 well ag with 9 and i1, or if desired said
bﬂcmu’ post 19 may be wired direct to 13.

dq to 21, snd 20.
The aperation of switch in ﬂaxaﬂemg bat~
&8

teries 22 wd 231 .
binding post 17 current rfoes to & and en to 11
through switch blade 5, an d muo wirs 25,

where, .t is joined by current from pmmve
pole ¢f § aftery 28, which passing through the |
binding post 18, wires 27 and 96 is conduct-
ed to wire 25, and both currents there unit-

J.‘ From naomve

wire 26..

or of cellgin series asin Hig. 3. At 20 and 21

65..
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ing, pass quough switch blade 3 from 9 to 6 .

and thence to positive circuit binding post 21.-
Returning the current passes th:anh nega-
tive binding post 20 to 7 and enters swwch
blade 4, where it divides, a part returning via
15 to negative binding post 16, and the bal-
ance returning to negamve mndmu post 18
via 10. From the above it will be £ seen that
batteriss 22 and 23 are thus connected in
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-.and 3, it will be noted
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contact hlock 13 and
‘925

@

parallel, 21 being rendered the posttive, and
20 the negative terminal for the girowit,

In Fig. 3 the switch is in its alternate posi-

tion, handle 2 now being towards the right
so that 6 and 12 are connected by switch
blade 3, 7 and 13 by switch blade 4, and 8
and 14 by switch biade 5.
connected with negative pole of battery 28,
which is here shown as composed of thres
cells in series, 17 being connected with the
positive pole of the same. Similarly nega-
tive-pole of battery 29 leads to 18 and posi-
tive pole of the same to0 19. Starting at 18,
(which is seen to be in communication with
circuit binding post 21 through supplemen-
tary contact block 15, wire 24, outer contact
block 12, and through switch blade 3 to hinge
post 6, which is wirad 4o 21), current passes
through battery 28 o pole 17.- Thence it
passes to 8, traverses switch blade 5 to 14,
and conies back throughwire 30t0 18. Pass.
ing through battery 29 tc pole 19, current
continues through wires 27 and 28 to outer
on through switch blade
4 to hinge post 7 and thence o cireuit bind-
ing post 20. From the above it will be
noticed that batteries 28 and 29 are, in this
position of the switch blades, connected in se-
ries, and that 21 is in ‘this case the negative,

and 20 the-positive terminal for the circuit, -

thus reversing the polarity of the said ter-
minals as compared with that resulting from
the alternate position of the switch blades
shown in Fig. 2.- ' A

Should it be desired to place the separate
sources of energy either in series or in paral-
lel, in the alternate positions of the switch
without changing the polarity at the line
terminals, a slight change in $he wiring is
necessary. Comparing ¥igs. 4 and 5, which
show the wiring of such a switch, with Figs. 2
that in the former s
wire 32, electrically connecting 12 with wire
25, and also connecied to 19 by wire 27, re-
places wire 26 of Figs. 2 and 3; which, the
said figures, connects 13 with wire 25, ths
said wire 26 also having a branch wire 27
leading to 19. . Furthermore, 15 is, in Figs.
4 and 5, in connection with 13 by wire 31,
instead of being joined to 12 by wire 24, as
in Figs. 2 and 3. With these changes the

‘wiring is the same in Figs. 4 and 5 as it is
descrip-

in Figs. 2 and’3, and the foregoing
tion of the operation of the switoh in par-
alleling the sources of energy when the con-
ductors are in the position shownin Fig. 2
is equally applicable to Fig. 4, the refersnce
numerals being the same 1n both cases, In
Fig. 5, however the operation of switch dif-
fers from that of the switch shown by Fig. 3
in that binding post 21 is in the former in
electrical connection with positive pole 19 of
battery 23, through 8,3, 12, and wires 32 and
27. Hence 21 isin: this cage positive, where-
as in Fig. 3 it was negative. . Also 20 isnow

As before 16 is.
seid sources of snergy in ser

- LT R i . ¢ e
electrically conmnected with uegative pole 18
of battery 22 through 7,4, 13, wire 31, and

7 5

.15, and hence said binding post 20 is in Fig.

negative, wherens in Fig. 3 the ssme was

positive. In all cther respects the switch
operates.in the same manner s deseribed in
connection with Fig. 3, and serves:
: ieswithouic

ing the polarity of the binding posts 20 and
21, with relation to the polarity of the
when the sources of energy werg connected
in parallel as in Fig. 4.

in the type of switch shown in Fig. 1 &
may be seen that the hinge posts not only aet
8s pivots about which the switch blades
swing, but alsc serve ss contacs blocks with
which the pivoted en i

-

ds of sald switeh blades
are in continual sngageme:
one position of the switch the movable von-
ductors, as the switch bladag meay be broadly
termed, put the outer contact blocks of one
selective set into electrical connection with
the hings posts, or “inier contact blocks”?,
as they may be more broadly termed. In
the other position of the switch the
movable conductors also put the outer con-
tact blacks of the
as -the supplementary contact
connection with the Same set -of inner con-
tact blocks; the sets of “inner contact,
blocks” being in this case both mechanically
and electrically identical. .

It is apparent that my invention may be
embodied in & switeh in which the sets of in-
ner contact blocks engaged by the movable
conductor in the sslective positions of the
switch are not necessarily both mechanically
and elsctrically identical ; a8 well as in one in
which the said inner contact blocks are inde-

block, inte

‘pendent of the switch elements at which the

movable conductors are pivoted, Figs. 6 and
7 8how & switch of the latter type. In said
figures, 4, 3 and 5 are the movabis conductors
pivoted at 7e, ge, 8¢, and prefersbly simui-
taneousty operable by the connecting yoke
30,. provided with Handle 31. When the
switch handie is towards the right, as in Fig.
6, the movable conductors contact with one
set of outer contact blocks, 10, 6, and 11 ;
conductor 4 also being in contact at its other
end, whichis extended beyond pivot 7¢, with
supplementary contact block 15, When the
handle 31 is toward the left, as in Fig. 7 the
said conductors contact with the alternative
selective set of outer contact blocks; 13, 12,
and 14. At 74 89 and 8%s & set of inner
contact blocks which - slidingly engage te-
spectively the cenductors 4, 3, and 5, being
in electrical 6

tion of

tact therawith In either posi-
the switeh,

said ¢

other selective set, as well.

20 gnd 21 are binding 4

0

<

That is, in
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posts for connecting i# the cireuit controlled -

by the switch, whils 22 and 23 are two inde-

pendent sources of energy respectively con-

nected in at binding posts 16 and 17, and 18
and 19,

In the position of switch shown in+330
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Fig. 6-the sources of enérgy’are C_onnectéd in”
- parallel, current from negative pole 16 going

. to 15 and thence into coriductor 4, where it is

10

‘conductor 4 both currents

joined by curfent from neg?a;j;ive pole 18;the
latter being connected by wire with 10,-with
which said‘conductor 4 is in contact. -~ From

4 pass mto 79, and
thence to negative binding post 20. - Posi-

tive pole 17 is in connection, through.inner-
contact. 8% and conductor 5, with outer con-|

~ .tact 11, from which a wire extends to outer

15

20

" negative

25

"~ thus be seen.that in this position of ‘the’
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contaet 9, said wire being also connected to
positive pole 19.

seen that negative pole 16 is connected ‘to

positive binding post 20 by way of supple-
mentary contact 15, outer contact 12, con~

ductor 3, and inner contact 6%. Positive pole
17 of source of energy 22 is connected with

through‘ 84, conductor 5, and outer ‘contact
14. - Positive pole 19 of 23 is electrically con-
nected to 20, through 12, 4, and 74, . It will

switch the sources of energy 22 and 23 are

connected in series, and the polarity of the
- binding posts 20 and 21 is reversed as com--
pared with that resulting. from the switch

position shown in Fig. 6.~~~ .
Still another type of switch is represented
in Figs. 10, 8, an ;

electrically dead, and have the movable con-
ducters 3, 4, and 5 pivoted thereat. The
outer contacts 9, 10; 11, 12, 13, and 14, as
well as supplementary contact 15 correspond
to 'similargr numbered elements in the switch
shown in Figs. 1, 2, and 3; the movable con-
ductors 3, 4, and 5 respectively engaging 12,
13 and 14, in one position, and 9, 10 and 15,
and 11 in the other position.

. ously with outer contacts 12, 13, and 14, the

50

* Fig. 8,
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“and cirenit binding posts,

said conductors engage a set of inner con-
tacts 6°, 7%, 8%, as shown in Fig..9, ‘while in
the other position of the switch, as shown in
engage with a second set.of inner con-
tacts 62, 7%, and 8* simultaneousty with outer
contacts 9,10, and 11. The said sets of inner
contacts are electrically identical, 2. being
electrically connected to 6, 78 to 7°, and 8*

to 8", respectively by the wires 6’, 7/ and 8.

The electrical connections between the outer
and supplementary contact blocks,

and 8, are identical with those shown in Figs.

+2 and 3, and described in the specification

above with reference thereto, noting how-
ever that the wires 6/, 7/,
tacts 6* and 6, 7° and 7°, and 8* and 8b,
and pivot posts 69 7° and 8°, with their re

Thus currents frem posi-.
tivepoles 17 and 19 unite and pass-through
outer contact 9, conductor 3, and inner con-
tact 69, to positive binding post 21.  In Fig..
7 said conductors are swung into their left.
hand position, ‘Tn this position it will be

pole 18 of source of energy 23,

gaged b

9 which show a switch of
the well known ‘“double break” type. - In |,
~ this ‘'switch the pivot posts 6°,-7¢ and 8° are

"inner contact bloc

Simultane--

battery

and the wires 6/, 77, | thé said sources ‘of

and 8'; inner con- |

spective: functions, are; in the switch shown-

“in Figs. 2 and 3, respectively combined me- - .
-chanically and electrically in the hinge posts

6, 7, and 8. With the' modification just
noted that portion of the above specifica-

mode of operation of the swite

70
tion descnibing mode of operation of switch '

‘shown in'said Figs. 2 and 3 will be found to
.be equally applicable as a description of the
: shown in."
Figs. 8,9, and 10. PR T
‘ L%Vhile I have hereinbefore used the term .~

‘“inner” as applying to certain of the contact. -
blocks, the term is chosen becatise as shown'

in'the figures said contact blocks are.located

inside of; or between, the “‘outer” contact: gq
"blocks, and it is adopted. solely for the pur-.
pose of distinguishing.-the same from  the
outer and supplementary contact blocks. = It
s clear that.the relative position of the sets

.of inner and outer contact blocks with refer-

ence to the pivoted:.ends of the conductors -

85

may be reversed, so that the contact blocks

‘hereinbefore termed “outer”’, engage the con- -
y 3

ductors nearer the pivoted ends of the same,

without involving any departure from my in-

90

ventiorn, so long as the “inner” contacts en- -

any one conductor in either posi-

tion of the switch were electrically identical,

and provided that the inner, outer, and sup-. -

plementary contact blocks, and -the ¢ircuit

terminals’ were- electrically. connected: sub- -

stantially as'described. -

95

Having described my :invention, what I

¢laim and desire to-secure by Letters Pat-
ent is; .o i il :

aga ted to electrically- connect .said sources
of e
switch having triple conductors adapted to.

' oceupy selective operative positions, a set of
g{s -at which said’co'nduc-' )

‘1.-In combination with & plurality of -
‘sources of electric energy, an electric. switch.-

ectric energy to an electric circuit, said -

105

tors are‘hinged, a set of outer contact blocks
with which said conductors. electrically en- -

-gage In one operative position of the switch,

a second set of outer contact blocks with

which said conductors electrically engage in

‘the second operative position of the switch,

a supglementa,ry..conta_ct block with which
one ot said conductors also engages in said
second
connections between said'sources of ener: ,
inner contact blocks, outer contact blocﬁ,

110

115

position: of the switch, and electric. .

supplementary ‘contact block, and the cir-. ;

cuit terminals, substantially as described,
whereby in one position of the switch the
said ‘sources of energy are connected to said
circuit in series, ancgl _

energy are connected
thereto in parallel. . - v _
°*2. In combination with a plurality of
sources of ‘electric energy, an electric switch
adapted: to electrically connect said sources

‘of eleotric energy to an electric circuit, said

swigch:having-'mqvable conductors adapted

S

186

in the second position
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to oceupy selective ogerativle positions, a sat !
of inner contact blocks with which said con-

ductors electrically engage in either opera-
tive position of gaid conductors, a set of
ouier contact blocks with which said con-
ductors electrically engage in one position of
the switch, a second set of outer contacts -
with which said conductors engage in the
second position of the switch, a supplemen-
tary contact block with which one of said

conductors engages in the second position of,
said switch, and electric connections between
said sources of energy, inner, outer, and sup-
plementary contact blocks, and the efreuit:
terminals, substantially as described, where-
by in one position of the switch the said-
sources of energy are connected to said cir-
cuit in series, and in the.gecond position: of:
the switch the said sources of energy are con-
nected thereto in parallel. :

3. In combination with a plurality of
sources of electric energy, an electric switch
adapted to electrically connect said sources
of energy to an electric circuit, said switch
having movable conductors adapted to oc-

“condw

cupy” selective operative positions; each of
said conductors engaging in either position-

of the switch with an inner and an outer con-

tact tlock, the inner contact blocks engaged

by any conductor in one position of the
switeh being electrically identical with the
inner contact engaged by said conductor in
the other position of the switeh, one of said
ctors furthermore engaging in one posi-
tion of the switch with a supplementary con-
tact block, and electric connections between
said sources of energy, inner; outer, and sup-
plementary contact blocks, whereby in one
position of the switch the said sources of
energy are connected to said circuit in series;
and in the second position of the switch the
sald sources of energy are connected thereto
in paralle]. » o :

in testimony whereof I affix my signature
in presence of two witnesses.

EDWIN 8. LINCOLN,
Witnesses: _
Naraan B. Day,
Wririam A. Coprianp.
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