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Abstract

The invention relates to a méthod for making an electrolytic
battery which 1is preferably used in movable facilities such
as cars, boats and planes. The method comprises the
following steps: Inserting of intermixing plates (5a’) into
the battery case (1), one each at two sides thereof which
are opposite to each other, inserting of the set of
electrodes (2) Dbetween the two i1intermixing plates (5a’)
positioned in the battery case (1) and connecting of the two
Intermixing plates (5a’) straightened out wvertically with
the bridging plate (5b’) comprising a drain surface, which
1s slightly inclined towards the center thereof, and an
ocpening provided approximately in the center thereof to

enable electrolyte to flow back into the batter case.
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Method for making an electrolytic battery

FIELD OF THE INVENTION

The invention relates to a method for making an electrolytic

battery which is preferably used in movable facilities such

as cars, boats and planes.

BACKGROUND OF THE INVENTION
The endeavor of car industry for weight-saving constructions
also includes a reduction of battery weight. At the same

time, there 1is the demand for 1increasing the battery

performance in order to provide enough energy for starting a
vehicle and for ©operating additional units such as
electrical window lifters, seat—-adjusting devices and seat

heaters. Furthermore, there is the demand for keepling the

performance of a battery at an almost constant high 1level

during the lifetime thereof.

Several measures to increase the performance of such a
conventional lead-acid battery are known from prior art. The

performance of battery is understood to Dbe the capability

thereof to supply and recelive a current.

A great problem occurring with lead-acid batteries 1s to

utilize the total surfaces of electrodes almost completely.

pr—

When the acid concentration 1in an area of the surface of

electrode is too high, the electrodes are subjected to

corrosion and are decomposed. When the acid concentratilion 1s
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too low, there 1s a lack of electrolytic properties so that
a battery does not work reliably. Due to certain effects
known from prior art, the density of aclid 1s uneven within a
battery. In order to eliminate this deficlency, devices for
intermixing the electrolyte were developed. Such devices

also prevent that depositions affecting the function and

li1fe of a battery are formed.

Document DE U 9114909 discloses an accumulator battery, the

electrolyte of which being circulated by 1ntroducing

pressurized gas into it. However, this method of circulation
1s suited for car batteries restrictedly only, because the
clrculation device has a very complex structure and a
pressure-gas source 1s required. Devices for intermixing the

electrolyte, which are called hydrostatic pumps, are known

from prior art. In the following, the function of such
devices 1is described. When a vehicle is moved at an even
speed, 1.e., when 1t 1s whether accelerated nor decelerated,
the surface of liquid electrolyte 1n the battery 1s smooth
and leveled. When a car 1s accelerated or decelerated, the
electrolyte 1s pushed back and forth, due to 1ts mass moment
of inertia. Flows of electrolyte arising from such movements
are guided through channels and barriers so that an

intermixing 1s gained as good as possible.

This principle representing the closest of prior art is
described in the documents US 4,963,444, US 5,096,787, US
5,032,476 and the German utility model 297 18004.5, among
others. Object of the closest of prior art 1s an angle-

shaped intermixing device arranged between the electrodes

and one of the side walls of a battery case, as shown 1in

figure 1.
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Conventionally, when a battery with or without  an
intermixing device 1s manufactured, the first step 1s to
insert the set of electrodes 2 into the empty case thereof.
When a battery is to be equipped with an intermixing device,
the set of electrodes has to be positioned exactly so that
the gap between 1ts vertical edge and the side wall of
battery at one side thereof has the same width as that on
the opposite side. However, this can be realized under

difficult condition only, because the massive set of

electrodes has to be 1inserted manually, due to the fact,

that using of a robot or a similar handling device would be

to0 expensive.

The electrode plates are protected by a foilil made of plastic
material, which 1s mechanically very sensitive and
hereinafter called electrode bag. Inserting of an angle-
shaped mixing plate i1nto the gap between the vertical edge
of each of the electrode plates and the side wall at the
right side and the left side of battery must be done very
carefully to prevent the electrode bags from being damaged.
Damaged electrode bags would lead to a premature breakdown

cof the respective battery cell and thus, to a reduced

capacity of battery.

With the case shown 1in figures 2b and 2c¢, the set of
electrodes 1is positioned so that the gap between the
vertical edge of each of the electrode plates and the side

wall at the left side of battery is smaller than that at the

right side.

Another disadvantage of the conventional production process
153 schematically represented 1in figure 3a. When the set of
electrode plates 1s 1ncorrectly positioned as shown 1n

flgure 3a, the flow channel formed between the vertical leg
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of the mixing plate and the side wall at the right side of
battery has a smaller depth than that at the left side.

However, as the flow channels are optimized wlth regard to

the depth, any change of depth 1nevitably leads to a
reduction of efficiency of intermixing. With the case shown
in figure 3b, the depth of the left-sided flow channel 1s

the same as that of the right-sided one so that an effective

intermixing takes place, as i1ndilcated by arrows.

Still another harmful disadvantage of this production

technology 1s that any damage of electrode bags can not be

found out when the battery 1is under final 1nspectilon.

Therefore, damaging of electrode bags must be prevented
unconditionally. On the other hand, this step of assembling
may not cause higher cost. Therefore, 1t 1s necessary tO
look for a simple, but nevertheless, to a reliable solution.

The invention reduces the deficiencies occurring wlith the

prior art. Especially, damaging of electrode bags shall be

avolded.

SUMMARY OF THE INVENTION
The present 1invention provides a method for making

electrolytic batteries having an intermixing device, as

defined herein.

Accordingly, as an aspect of the present invention, there 1s
provided a method for making a lead-acid battery having an
intermixing device, the method comprising the steps of:
inserting of intermixing plates 1nto a battery case, one
each at two sides thereof which are opposite to each other,
wherein the intermixing plates are positioned 1n the battery
case under an angle of incline of about 10 to 20 degrees,

inserting of a set of electrodes between the two intermixing

plates positioned 1in the battery case, which thereby are
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straightened out vertically, wherein the battery case, the
set of electrodes and the intermixing plates are dimensioned
sO that the set of electrodes 1s moved to a constructively
predetermined position and thus, flow channels having a

predetermined cross section are formed, and connecting of

the two 1ntermixing plates stralghtened out vertically with
a bridging plate comprising a drain surface 1inclined by a
predetermined angle from both sides towards the center
thereof and an opening provided in the center thereof to

enable electrolyte to flow back i1nto the battery case.

This method comprises the following steps:

- Inserting of one i1intermixing plate each manually at two

predetermined side walls of battery case, which are opposite
to each other, wherein the 1intermixing plates are inserted
slightly inclined, 1.e., with this method, the angle-shaped
intermixing plates according to the prior art are composed
of a vertlcal and a horizontal portion. Hereinafter, the
vertical portion 1s called intermixing plate. Dependent on
the type of construction of a battery, the 1intermixing
plates are positioned 1n the battery case under an angle of
about 10 to 20 degrees.

-Inserting of the set of electrodes between the two
intermixing plates positioned 1in the battery case, which
thereby are pushed to a vertical position, 1.e., when the
set of electrodes 1s 1inserted 1nto the battery case
manually, the intermixing plates are shifted or pushed to
the predetermined vertical position. As the 1ntermixing
plates are light and smooth, there 1is no danger that the
electrode bags are damaged during this procedure. In
addition, when the set of electrodes 1s inserted manually,
it 1s shifted to the correct position by the intermixing

plates serving as centering means.
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-Placing a bridging plate horizontally onto the two

intermixing plates straightened out vertically.

These technological steps of making batteries enable

advantage to be gained as follows.

As the intermixing plates of the divided intermixing device
are 1inserted before the set of electrodes 1s positioned
between them, damaging of the sensitive electrode bags can
be prevented, largely. This 1s an auto-centering process,
which can further be supported when the battery case 1is

prlaced on a conveyor having small rolls.

In addition, with the manufacturing method according to the
invention, the electrode plates are exactly positioned by
means of the intermixing plates arranged at two sides of the
battery case. This 1s advantageous 1in that the electric

terminals of all of the electrode plates are exactly aligned

to each other. Thereafter, the terminals are connected with
each other by a welding robot so that the battery cells are
connected 1n series. Up to now, the terminals had to be
relatively wide to enable them to be welded together even 1if
they are not aligned exactly. According to the invention,
the electrode plates are exactly aligned to each other so
that there are no great tolerances to be compensated and the

size of terminals can be reduced without affecting the

accuracy of welding process. Due to the smaller terminals,
about 200 g and more of lead can be saved per battery.

As soon as the intermixing plates and the electrode plates
are 1inserted and vertically aligned, the bridging plate 1s
placed onto the intermixing plates and connected with them
at right angles to form a compact intermixing assembly. When
placed onto the 1ntermixing plates, the bridging plate

contributes to equalize deformations of battery case caused
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with injection molding and to reinforce the battery case as
a whole. Compared with the prior art, another advantage ot
the invention 1s that the upper surface of bridging plate
serving as drain surface for the electrolyte 1s 1inclined by
a predetermined angle from both end sides towards the center
thereof and an opening provided approximately 1n the center
thereof to enable electrolyte to flow back into the battery
case, wherelin the 1nclination 18 not changed when the

bridging plate and the cover of battery are mounted and 1is

almost 1ndependent on manufacturing tolerances of Dbattery

case so that an optimum intermixing effect 1s galned.

BRIEF DESCRIPTION OF THE DRAWINGS
The production method according to the 1invention will be

described 1n more detail by means of the accompanying

drawlngs.

Figure 1 is a side view of a lead-acld battery
according to the prior art, which 1is
provided with an angle-shaped
intermixing plate.

Flgure 2(2a-2c) shows a step of a production process
according to the prior art.

Figure 3(3a, 3b) shows a functional comparison between
the prior art and the invention.

Figure 4 (4a-4d) shows assembling steps according to the
invention.

Flgure 5(ba, 5Sb) is a perspective view o©of a bridgiling

plate.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now, the 1nvention will be explained by means of figures 4

and 5, wilith the prior art shown in figures 1 to 3 included.

Figure 1 shows a battery case 1 with a lead electrode 2 and
a filling of acid 3, the level of which being denoted by
mark 4, when the battery 1s in the state of rest. The angle-
shaped 1ntermixing device comprises a vertical leg 5a and a
horizontal leg 5b. For example, when such a battery 1is

installed i1n car and the car moving in a direction indicated

by an arrow A 1s decelerated, the acid between the vertical
leg 5a and the side wall of battery case 1s pushed upwardly
and drains along the horizontal 1leg 5b. As this procedure

takes place repeatedly, 1ntermixing of acid 1s galned as

wanted. In figqure 1, the intermixing device 13 represented

at one side of battery case 1 only.

Figure 2 shows steps of manufacturing of such a conventional
battery. At first, the set of lead electrodes 2 1s 1nserted
intoc the empty battery case 1. With this procedure, there 1s
the possibility that the set of electrodes i1s not positioned
centrally, as shown 1n figure 2b. The next step 1s to insert
one angle-shaped intermixing plate 5a, 5b each at both sides
of Dbattery case, as shown 1in figure 2c¢. As the set of
electrodes 2 1s positioned too close to the left side wall

of battery, there 1s the possibility that the jackets made

of plastic material and protecting the electrodes are
damaged. Such a damage will 1inevitably lead to a premature

breakdown of the respective battery cell and the battery as

a whole.

Figure 3a shows schematically another disadvantage of a
conventional production method. When the set of electrodes

1s not exactly positioned, the two flow channels, each of
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which being formed between the respective side wall and the
vertical leg of the respective angle-shaped 1intermixing

plate, are different in depth. However, as the flow channels

are optimized with regard to the depth, any change of depth
will lead to a reduction of efficiency of intermixing. As
shown 1in figure 3b, the left-sided flow channel and the
right-sided flow channel are egual 1n depth so that an

efficient intermixing takes place, indicated by arrows.

Figure 4 shows schematically steps of the production method
according to the 1nvention. A novel 1intermixing device 1S
used here, which 1s composed of three elements, i.e. two
intermixing plates 5a’ and a bridging plate 5b’. At first,
the two intermixing plates b5a’ are inserted into the battery
case 1 under a small angle (figure 4b). Thereafter, the set
of electrodes 2 1s 1inserted (figure 4c¢). Thilis enables the

set of electrodes 2 to be positioned centrally 1in the

battery case 1. In the final step represented 1in figure 4d,

the bridging plate 5 1s placed onto the i1ntermixing plates

being straightened out vertically and 1s connected with them

at right angles.

Figures ba and b5b show perspective views of the two
intermixing plates ba’ and the bridging plate 5b’, wherein
figure DS5a 1s a explosive and perspective view of the
intermixing device and figure 5b 1s a perspective view of
the assembled 1ntermixing device. It must be emphasized that
the i1nventive method 1s also suited for making electrolytic
batteries eqgquipped with an - intermlixing device dilfferent 1n

shape from that shown in the figures, as 1t 1s the case with

batteries used 1n trucks.
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EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIV]

4

THI
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1+
L*]

1. A method for making a lead—-acid battery having an
intermixing device, the method comprising the steps of:

- 1nserting of intermixing plates into a battery case, one
each at two sides thereof which are opposite to each other,
wherein the intermixing plates are positioned in the battery
case under an angle of incline of about 10 to 20 degrees,

- 1lnserting of a set of electrodes between the two
intermixing plates positioned 1in the battery case, which
thereby are straightened out vertically, wherein the battery
case, the set of electrodes and the 1ntermixing plates are
dimensioned so that the set of electrodes 1is moved to a
constructively predetermined position and thus, flow

channels having a predetermined cross section are formed,

and

- connecting of the two intermixing plates straightened out
vertically with a bridging plate comprising a drain surface
inclined by a predetermined angle from both sides towards

the center thereof and an opening provided in the center

thereotf to enable electrolyte to flow back into the battery

case.

2. The method according to claim 1, wherein the bridging

plate 1s connected with the two 1Intermixing plates by means

of plug-in elements or clips.

3. The method according to claim 1, wherein the battery case

1s supported by a roller conveyor when the set of electrodes

1s 1nserted.
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