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UnITED STATES PATENT OFFICE.

HERMANN

MULLER, OF NUREMBERG, GERMANY.

SWITCH FOR SECONDARY BATTERIES.

SPECIFICATION forming part of Letters Patent No. 51.6,3'79, dated March 13,1894.

Application filed December 27, 1892, Serial No. 456,399, (Nomodel,) Patented in Grermany Ma.y 17,1890, No. 59,323, and July
23,1891, No, 62,229, and in England February 4, 1851, No, 2,040, and Decemher 7, 1891, No, 21,369,

To wll whom it may concer:

Be it known that I, HERMANN MULLER, a
citizen of the Republie of Switzerland, resid-
ing in Nuremberg, in the Kingdom of Bavaria
and Empire of Germany, have invented cer-
tainnewand useful ImprovementsinSwitches
for Secondary Bafteries, (for which Letters
Patent were granted to me in Germany, No.
59,323, dated May 17, 1890, and No. 62,229,
dated July 23, 1891, and in Great Britain, No.
2,040, dated February 4, 1891, and No. 21,569,

- dated December 7,1891,) of which the follow-
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Ingis a speclﬁeatlon

ThlS invention relates to certain improve-
ments in switches for secondary batteries and
relates in its general features to the following
improvements:—first, to a switch for second-
ary batteries which serves for the purpose of
switehing one cell after the other into the
circuit without danger of short-circuiting it;
secondly, of a device which serves for the
purpose of preventing sparking on the fixed
contact-pieces of the switch by transterring
the generation of sparks to a special contaet
makmcr and breaking device, the contacts of
which can be conve mentlv and cheaply re-
paired; thirdly,an apparatus which serves to

~control the tension or state of charge in the

30

cells in order to switch out the cells when
they are charged to their maximum-tension.

“For the purpose herein set forth, my inven-
tion consists of certain 1mprovements in the
construction of switches for secondary bat-
teries, whicl will be fully described hereinaf-
ter and the new features of which will finally
be pointed out in the claims.

In the accompanying drawings, Figure 1

~ represents a plan viewof my mlproved switch
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for secondary batteries, showing also the de- ;

vice for controlling the tension or state of
charge of the cells. Ifig.2isa plan of a modi-
fied COIlStl uction of my improved switch for

secondary batteries,showing the movable con-

tact-pieces arranged to tutn on a pivot, So as
to move through an arc of a circle. Fig. 3 is

also a plan of my improved switch, this ﬁﬂ'me
being amodified construction of k I‘w 1. I‘ws
4 and 5 are diagrams forillustrating the means
by which spmks are prevented on the guide-
ways of the switch. Figs. 6 and 6%, 7 and 7,

8 a,_nd §% 9

9 and 9%, 10 and 108, 11 and 11% mld

2 and 12* are diagrams which show the dif-
ferent positions of the contact-pieces in their
passage over the guide-ways and the relative
position of the contact-pieces by which the
current is passed from the cells over said
cuide-ways and contact-pieces and Fig. 13 is
a plan-view of my improved switch, showing
the contact-pieces by whichthe current is con-
ducted from the cells over the fixed guide-
ways and movable contact-pieces to the line-
wires, without the generation of sparks.

Similar letters of reference indicate corre-
sponding parts.

Referring to the drawings (Fig. 1) 2, z,, &c.,
representanumbel of secondzu y battery-cells
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which are connected to the contacts ¢, ¢ ¢

and ¢t ¢* ¢, Between ¢, ¢, ¢, there are me-
tallic pieces «, ¢, a, which form together the
cuide G, for the sliding contact-piece b,. In
the same way al all "' form together with the

contacts c¢' ¢'' ¢ the guide way G, for the

sliding contact - piece bg. The two sliding
pieces 0, 0, are fastened tothe nut T and are
insulated from each other. The nut T is

moved up and down by the screw-spindle f

which can be turned by.means of the handle
. Parallel with the guide ways G; and G,
there are arranged the sliding rods S, and S,
which are always in contact with the guide
pieces b, and b, respectively. Between the
two sliding rods S, and S, there is a resist-
ance YV which servesthe purpose of prevent-
ing short eircutting of a cell, when the sliding
contaets b, and b, are moved and also dm:un-
ishing (lmlvmﬂ) the gradations of the ten-
sion. when the serew-nat T is moved. This
resistance can beregulated sothatthesegrada-
tions of the tension are not more than one
volt. By using separate guide ways G, G,
for each shdmﬂ* contact 0, 372 according to the
foregoing 1mpmvement the mteunedlate
pieces a, a, a, and a' a'* ', &e., can bemade
of metal and as shown in the dla,r:rtam Fw' 1
all in one piece.

The direction of the current is as follows.
As shown in the drawings the current passes
from cell z; to the contact Cs then through
the sliding contact b, to the guide rod S, and
then throutrh the 16818'53,[1(36 1w to the ﬂ*mde
rod 5, and tluouﬂ'h the ammeter to thelamps

In the position x 7 the current comes from
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- from the letter directly to the lamps.
moving the serew nut T from one position to
the next one, there is one position as shown

the same eell Ze to the contact plece c‘” and
In

by the line v v in which the cell will send a
current through the resistance w. |

Instead of .:tpplymﬂ' two guide ways G‘r1 Gz'

in connection with two slldmg contacts b, b,
‘there can also be arranged three or more

‘10 .
| 'slidincf contacts.
tloned wradatlons of the tension can be di-

guide ways in connection Wlth three or more
In this case the above men-

| mlnlshed to one tlnrd of the voltarre of one

cell.

2 the two guide. ways are circular instead

20

of stra,wht In thlS case the shdmﬂ' contacts

_b b, are fastened to the end of a lever whrch

turns on a pivot forming the eenter of the
circular way. In Fig. 3 the guide.rods G, G,
are separated from the gnlde ways S, end S,

~ .and the intermediate pieces a, a, g;and o' o

o 111
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are of single metal pieces, All these ar-

| rangements are.characterized by each slldmﬂ'

contact: havrng its . separate guide way.
The device by which sparklnn' 18 prevented

~on the gunide-ways of the switch and trans-

B ferred to aepecml contaet—-makmwend break-
-3¢

ing device is.shown in Figs. 4 to 13, in,which
Figs. 4 and. 5 serve to illustrate the funda-

mental prlnclple while Figs. 6 to 12 show the

dlﬁerent positions of the cortact: -pleces. dur-

" ing.the period. of switching one. cell. in and
out for which two rotatlons of the spmdle f

are ueed

In the figures. 21 2y By repreeent the cells at

“the eecondary battery and ¢, ¢, ¢, &ec., the

~ contact-pieces which are electrically conneet—

40

- diate contact pieces 7, 7,7; and the cells, and
- Lkis.the elldlng contact that passes alonﬂ' the |

45:

ed with said cells. w ware the resistances,
which are mterposed between the mterme-

contact pteeee ¢ and 1ntermedmte pieces <,
as. ehown in Figs. 4 and 5,

~ the intermediate piece 1, as shown in Fig. 4,

35

tween m and n so that in both cases thle con- |

6o

or. between the pomts m and 7 as shown m

Fig. 5.
In both Figs. 4 and 5. the slldmff contact &

1S, shown when it leaves the Intermedlate
piece 2,50 as to break circuit of the cell closed |

by the resistance w. As the breaking of the
cireuit would generate a spark at the inter-
mediate piece 7, the switch a is opened im-
mediately before the contact. piece & leaves
the intermediate piece ¢, while the switch a,
shown in Fig. 5 makes the short circuit be-

tact piece & leaves the contact-piece ¢, with-

out. forming a spark at the moment of inter-

. 1'upt1nn' contact with the same. -

In Fig. 6 is represented the arrangement of

a smtch for secondery batteries w1t11 a slid-
- ing.contact, composed of. two contact-pieces
k, kg, whlch are. electrically connected with

each other by the resistance w. The inter-

The eonstrnctlon of this apparatus can be
arranged as shown by Figs. 2and 3. In Fig.

The switch ¢ is
arranged elther between the resistance w and

the. current from the contact
lamps or other translating devices, while the

with the pleces ¢, and. c,.
|, S, has in the tneantlme been moved for an-

]

| ¢s and k, and thronn'h the resistance w.

- _'516,379

medlete plecee U Uy U are made of non-con- -

ducting material. The switches ¢ b and a,

b, are arrenn'ed in thecireunit with the resist-

aneewend eorresponrl to the switch a shown
| in Kig. 4. - |

FAS,

The operation of the SWItehee in sw1tch1nﬂ'

in and out the different cells of the bettery
is effected by the double switeh, shown in
Fig. 64, which is a combination of the two

sw1tehee ¢ b and q, b, and is composed of

S, 18 moved mmulteneouely with the
slide- pleoe of the battery-switeh, so that by

| turnlnﬂ‘ the fortner throucrh an angle of one

l-i]"‘

:rs shlfted from the pOSIthIl shown in. Flﬂ' 6.
to the position represented in Fig. 12, that 18

to say, as far as. necessary to switch in and

out one cell.of the secondary. battery -
In Figs. 6 and 62, the switch a b is: closed' _
‘and the. switch. a, b, opened. The current

75

two single levers s, s,, thdat are connected
‘with but 1nsu1eted from each other, and of
four segments a° b°, o, b*, which correspond
to the correspondln Ly marked points of the
'fsmtehes a b and. q, b, in Fig. 6.

80

"The double

from thestorage battery passes therefore from

the contact piece c? through the resistance w

to the lamps or other. translatmn' devices.

plece cs.

05 -
In Fig. 7 the sliding contact. k %, is.moved . 5 _'
to the rlght SO as. to pass over the contact

At the. same.time the double switch.
shs*is moved for one-eighth of a rotetmn sO

‘that consequently the ewltches a.band a, b,

109

are closed and.the storage- bettery snpplles _'

plece.c; to.the -

cell z, is. sendlnﬂ' & cmrent throuo'h the re-
| SlSthGe w.

In.Fig. 8§ the sliding. eontaet k k is Shlfted

105

stlll more to the right, being. etlll in.contact "

other one- eln'hth of a rotatron SO thet the

switeh a b is opened while the swrtch a, by is

The double ew1tch o

110

closed, as shown in Figs. 8 and 8, conse-

-_ quently the cell 2, sends no. loncrer a.current
through the resreta.nce W, SO that the next
-ehlftmrr of.the sliding. conteet 7.»;1 %, to the po-

sition shown in Fig. 9 can take. place without

5

anysparking between the contaet -piece 02 and N

the sliding contact k |
In Fig. 10 both sw1tehes a b and- a, b are

closed, so that the. eurrent passes from the

120

cell 2, to the contact-piece c; and to the place '

of use.

In Fig. 11 the Shdlﬂﬂ' contaetk k, is- Stllli{

in connectlon with the contact. piece Cy; as.’in

Fm 10 but as the double switch has. moved

125

throuﬂh another.one-eighth of a.rotation.the

sw1teh a, b, is opened, so that ‘the eurrent

passes from the. cell z, over the contact pieces

no emrent passes over the. contact L, there
will be no sparking when the same leaves the
contaat Cy and assumes.the. position shown in
Fig. 12 in which the sliding contact %, %, as-
sumes the same rela.twe posmon toward the

As
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cell z; which it has in Fig. 6 to ‘the cell z,,
while the positions of the switches a b a, b,
and s, s, correspond to the positions of the
switches in Figs. 6 and 6® respectively. The
contacts have consequently arrived at the
point which answers to the swiftching out of
the cell z,, When the sliding contact %/, 18
shifted further on, the switches resume the
same positions in the same or opposite sue-
cession, according to the direction in which
the double smtoh is moved, consequently no
generation of sparks will take place between
the fixed contacts and the sliding contacts %,
k,, but the sparks are genoreted only at the

points of contact of the double switeh s! s°

with the segments « b y b, which can Dbe
readlly renewed |

It is obvious that different arrangements of
the switches can be made, as ShOWI] for in-
stance, 1in dotted lines in Flfr 12,1n Whleh by
the oombina.tion of the switoh « O with the

- switch a, 0, a simple two-way switch is ob-
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tained. |

Any suitable mechanism by which the mo-
tion of the sliding contacts iz, k, is simultane-
ously transferred to a switching device can
be used, so that the generation of sparks at
the sliding contacts of the switeches 18 pre-
vented and transferred to removable and in-
terchangeable contacts. Fig. 19 represents
this emeofrement applied to the ebove €X-
plained acenmulator-switeh. -

T'he transmitting meohamsm such as a
bevel gear-transmission by which the double
sliding contacts s, 8, are rotated simualtane-
ously with the sliding motion of the contact

pieces /t, &, is not shown, but any suitable

means may be used for lmpertmﬂ* simultane-
ously rotary motion to the double switch s, s,

and a traversing motion to the sliding con-
‘tact [, &, in such a manner that one-half of

~a rotation of the double switeh s, s, corre-
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sponds to the shifting of the sliding contact
it /o from one oontaot—pleoe to the ne*:t one.
The further development of the arrangement
shown in Fig. 5 would be analogous to that of
Fig. 4, as here also instead of theswitoh (10
Fig. 5 there wouid bave to be arranged a
switching apparatusactuatingsynchronously
with the motion of the sliding contact k. As
the necessary arrangement does not differ
substantially from that which is shown in
Figs. 6 to 12, 1 have not thought it necessary
to give any further explanation.

The foregoing switches can also be used for

primary batterles of all kinds.

The third feature of my ImDIOVGIHth i
shown at the left-hand of Fig. 1 in connection
with my improved switch. There are pro-
vided two small guide ways s, s, which are
connected to a voltmeter and two small slid-
ing contaets 9, P, which make contact with
S, and s, and which are fastened to but insu-
lated from the screw nut T. These two slid-

ing contacts are arranged at such a distance
from each other, that they make contact with
the terminals of oneoell

Y

cell, while being charged, increases from 1.8
to 2.7 volts. By measuring the voltage, the
quantity of electrical energy stored in the
cells can be determined. When the voltage
of a cell is increased to 2.7 volts, the oharcre
1s completed and the cell is to be swvltohed
out. 'This is accomplished by the attendant

who observes the volfmeter, but it may also

be accomplished automatloellv by means of
a suitable signaling device, which is actuated

by an electro- magnet that makes contact

when the highest voltewe of the cell is ob-
tained.

Having thus desoubed my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a distribution-switch for charging and
discharging secondary batteries or for Work-
ing of primary batteries,the combination with
two sliding contacts, of two separated guide
ways composed of contact-pieces alternating
with 1solated pieces of metal, each sliding con-
tact having 1ts own guideway, and a resist-
ance with which the isolated pieces are con-
nected substantially as set forth. '

2. In adistribution-switeh for chargingand
discharging secondary batteries or for work-

1 ing of primary batteries,the combination,with

two sliding contacts, of two separated ﬂ'mde
ways composed of contact-pieces altern otmfr
with isolated pieces, two guide contact bars, :
joined by a resistance, each sliding contact
having its own way, substantially as set forth.

3. Imadistribution-switeh for charging and
discharging secondary batteries or for work-
ingof primary batteries,the combination,with
two sliding contacts, of two separated guide
ways composed of contact pieces alternating
with isolated pieces, two guide contact bars,
joined by a variable resistance, each sliding
contact having 1ts own guide way, substan-

tially as set folth

4. Ina distribution switeh for oharmng and
discharging secondary batteries, or for work-
ing primery batteries, the combination with
two isolated sliding-contacts and asingle act-
nating-device by which they are carried, of
two separated gunide-ways composed of con-
tact-pieces alternating with isolated pieces of
metal, each sliding-contact having its own
way, substantially as set forth.
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5. The combination, with a switch for see-

ondary batteries, formed of fixed contact-
pieces and sliding contacts, and a resistance
interposed bDetween the sliding contacts, of a
switching-device that is operated simultane-
ously with the sliding-contacts, so as to per-
mit the passing of the sliding-contacts from
one fixed contact-piece to the other without
generation of sparks at the contact-pieces of
the switeh, substantially as set forth.

6. The combination, with the fixed-contact-
pieces of a secondary battery-switch, of slid-
ing contact-pieces, guide-ways for the latter,

a switching-device ‘interposed between said
cguide-ways and the translating device, said
The voltage of a i swtohmw device being 1'oteted SImultano-

120

125

130




ouc_uy with the Il’.lOthH of the slldmw-contacts,
- and the resistance interposed between: the
‘contact-pieces and the switching-device, so
that no sparking takes place when the slid-
- ing-contacts leave the fixed contacts, but the |

same:is transferred to the sw1teh1ncr dewce,

- substantially as set forth.

7. Inbatteryswitches, the combmatlon w11h_ I
- main sliding-contacts.and guide-ways for the {.
10 battery, of auxiliary sliding-contacts and |

- guide-ways connected to the said main con- |

* 516.37_9 .

tacts, and_a voltometer connected with the

last- named n'mde-ways, so that the voltage of

‘a single cell 15 mdlcated substantlally as. set
forth. |

| HERMANN MULLER
Wltnesses | |

WM. J. BLAC’K

~OSCAR BOGK '_

S 15
In testlmony that I clalm the foren'omﬂ' as
‘my invention I have signed my name- in pres-

ence of two subscrlbmw witnesses. .
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