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TYPICAL DESIGN FEATURES OF TUBULAR LEAD-ACID
CELLS

- Positive and negative active material utilisations between
11.0 - 13.0 grams per ampere hour

- Dry packed density 3.6 - 4.4 gm/cm?3

- Gravimetric Energy Densities between 28-44 Watt hours
per kilogram

- Ampere hour capacities between 50 and 1500 A/hrs.
- Capacities rated at 5 hours
- Average lives around 1,500 cycles

- The use of polyester as gauntlet material and microporous
polyethylene/PVC as separation

- Average number of plates per cell 11/13
- Plates pitches of 18.0 mm (DIN) and 16.2 mm (BS)

- Tube internal diameters from 7.0 - 9.0 mm dependant on
design criteria



CELL CONSTRUCTION DETAILS



Adequate Mud

Space at bottom of

the cell. One of the
many Chloride features
which bring longer
battery life.




Tubular Positive Plate
has maximum surface
area for higher voltage
and more power for
longer periods.

Tube Closure

effected by
corrosion-free
insulating plastic for
maximum retention of
active material.




~

Pasted Negative Plate
is of specially tough
construction, designed
to match the positive.

Horizontal

Lattice Ribs.

Alternatively cast onto
opposite edges of vertical
ribs to provide continuity of
active material throughout
length of plate to give high
conductivity.




Special Insulating Shield
prevents short circuits
across tops of plates and
loss of power.

Pillars welded to plate
lugs to give maximum
conductivity, with
minimum volt-drop,
ensuring optimum
power.

Robust, High

Porosity Separator,
surrounds the negative
plate to prevent short
circuits and provide higher
voltage at the cell terminals.




Maximum Electrolyte
space above plate tops—
minimises topping up
and allows water to be
added before charging
COmMMEences.

Polypropylene

cell box. Impact and
abrasion resistant, to
withstand the abuses of
rugged operation.




Easy-clean
Polypropylene lid
heat-sealed to
Polypropylene box to
achieve perfect air tight,
leak-proof weld and
reduce earth leakage.

Floating seal
eliminates stress by
absorbing natural
positive plate growth.
Alternative “Autofil” or
Flip-top vent.plugs.




Positive Plate Components




RED LEAD - THE BENEFITS

- REDUCED FORMATION TIME

- IMPROVED INITIAL CAPACITY

- IMPROVED HIGH RATE PERFORMANCE



Red Lead Manufacture
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6 and 12 ton per day

Two sizes



Speaifikation Specification
Bleimennige Red Lead
\Kkumulator-Tyvp \ccumulator Type
Beschreibung Deseription
Blemenmige Akkumulator-Typ ist ein durch Red lead sccumulator type 15 8
Cradation von Blei (nach DIN 1719) hergestelltes leadd 1AV poxade powder produced by the
orangetarbenes Blei(HAV joxid-Pulver mat der oxidation of lead (according to DIN 1719}
theoretischen Formel PhyCly having the theoretical formula Phytly
Blemmenmge Akkumulator- ['vp 151 besonders Hed lead accumulator type 1s particularly suted Blei
peeipnet Tir die Herstellung von hochwerugen fur the production of high grade positive
posiiven Flektrodenmassen electrode compounds Mennige
Red
Technische Daten Technical Data Lead
PbhO- min 25 % DIN 559167 PbO-
Ph;0, min 72 %o DIN 359169 Pb.Oy
Bleioxide caam: min 997 % DIN 55916-9 Lead oxide,,a
Feuchugken ¢ 105°C} mix ol Ya DINEN 150 787.2 Mosture | 105°C)
| mehie np 4 g."u.:rrll1L DN EN IS0 T87-104 Densin
Schoudichte 15- 19 glem'  DINENISO ST Apparent densiny
Stampldichie 31-36 plom  DINENISO T Tarmped densmy
Sichrirckstand 63 um max 1 Ya DIN 53195 Sieve residue 63 pm
Spurcngehalte Trace contents
Ag max 10 makp  aas Ag
Ri iy [OOCSH) mgkg  AAS PV 103 Bi
Lu miax 1 mpka  Aas PV Lu
Fe RN 2 mekg aas BV a0l ke
Sh iy 200 mphkg  aas sh
S TN 1t makg  aas b
Verpackungen Type of Packing
Papiersack 25 kg Paper bag
Hobhack 3 kg Hobbock
Stahlblechurommel 200 kg lron drum
Fig Bag 1000 kg g Bag
Contaner (his) 2000 kg Contamer (up o)
Silo-LKW (his) 20000 kg Silo-Truck tup tol
Al ndnimidies, Dten med Informatones wollen S1e herston sl Hinsmss M L il lecteucal dsts wed mormaton we oy rechunos end e e 1 Al gl S
Ianan gebwen Tne Angsten o kg s besten W osim, jedich obs Greile Ther pertisnslars drw meashy &0 ther how® of oar lonowcd b Toort o bty
PENOX GmbH PENOX GmbH
Deutz-Mulheimer Str. 173 - 51063 Kéin Deutz-Milheimer Str. 173 - D-51063 Cologne
| Telstan 0221-6717-0 - Fax 0221-6717.211 Phone +48-221-8717-0 - Fax +43-221-6717-211




Red Lead Specification

80% RED LEAD: Ultra High Purity Battery Grade

APPLICATION

This materal is produced for use in the postve plates of wbular traction batteries and
as an additve to the plates of other lead-acid batteries to improve formation charging
and initial capacity,

CHEMICAL COMPOSITION PHYSICAL PROPERTIES
Pb.0, [red lead] .‘-’;’ -83% Botor o
PbO [(litharge) 17%-23 % =

Form Powder

Specific Gravity 910-920
TRACE ELEMENTS Apparent Density 16 - 19 g/cu.in
ELEMENT MAXIMUM %) TYPICAL (%] Acid Absorption 200 - 230 mg./g.
Fe 0.0000 0.0007 Median Particle Size 2.0 m
Zn 00008 Ogon3 Lo Anales 0 99.9%<Seomes;
Cu 0.0007 0.0003
Ag 0.0015 0.0012
Bi 0.0270 0.o02g
As Sb,Sn 00014 <0.0008 PACKAGING
Ni Te.Th.Cd 0.0008 <0.0005 25 b ana 50 b, paper bags
Co.Cr.Mn.Se 0.0002 <0.0001 28 gallon steel drums (625 Ibs.)
NOTE:

This bulletin illustrates typical values for this product. If specihic characteristics are required
that arg different from these values. please contact your area sales representative

ity HAMMOND LEAD PRODUCTS

SPECIALTY LEAD CHEMICALS

PO Box 6408 5231 Hohman Avenue Hammond, Indiana 46325 - 6408
Phore 218-831-8360 FAX 219-831-2140




19 Tube Non Woven Gauntlet




15 Tube Woven Gauntlet
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Chloride Continuous Gauntlet

Manufacturing Process




Amer-Sil S.A.

Zone industrielle « L-Z287 KEHLEM « Grand Duchy of Luxembourg

Tel.: +352-3092821 « Fax: +352-308375

Email: amer-sii@amear-sil.com

AMER.gy

General specifications for AMER-SIL gauntlets = PT-CQ-S02 rev. 08
1. Dimensions:
CHARACTERISTICS UNIT TOLERAMNCES METHOD
Total width (edges included): Without
1 adge «Cn Reinforced
! protection Protection fabric
Mumber of tubes: Tube pitch mim PT-CO-G0E
3 10.3 62 - 65 62 - B5 B2 - B5
B9 127 - 132 125-130 125 -132
14 08 137 — 142 135 - 140 135 - 142
8.7 138 — 143 136 — 140 136 — 142
TN (ST, | 1 144-149 | 142-147 | 142-149
B9 136 - 141 134 - 138 134 = 141
15 8.6 146 — 152 145 — 148 145 - 152
8.7 148 — 153 146 — 149 146 — 152
S N 1'% 154-15 | 152-157 | 152-150
16 8D 145 - 150 143 - 148 143 - 150
96 156 — 161 154 — 158 154 — 161
- | 88 162—170 | 180-186 | 180— 168
18 96 175 - 183 173 - 180 173=181
o7 177 - 184 175 =180 175=181
10.1 184 — 1582 182 — 188 182 — 1940
] ae 171-178 | 188-175 | 189177
19 96 185 - 102 183 - 188 183 -190
a7 186 - 194 184 - 180 184 - 190
101 184 — 202 192 — 198 182 — 200
2. | Quter trim (measured from the sewing):
Mumbeer of ubes: =17 2=3 1-2 1-3
=18 mm 2 1-2 1-3 FT-CQ-G0G
3. | Length: mm 1.0 PT-CO-G0E
4, | Internal tube diameter: mim 01 PT-CQ-G0E
5 Mumber of stitches per 10 cm
“| length: Bi2 PT-CQ-G06
Orthogonality; % 350 mm +0.5
o e il e N e £1.0 R0
Tube pitch:
7,2 mm: B8 +010
2 8,0-8.7 mm: 86+0,10
T.|284-89 mm: mm (8,7 £ 010 PT-CQ-G08
@8,9-9.0 mm: 10,12 0,10
rect. 7.4 x &,0 mm 87 +£0,10
rect. 5,1 x 8.0 mm 1022010
8. | Lower sewing thread: Duter thread: Tkl 50 = blue PT-PR-14
Inner thread: Tki 100 - blue
9. | Upper sewing thread: All: Tkt 50 - white (natural) FT-PR-14

* = can be used on request




Amer-Sil S.A.

Zone industriefle « L-8287 KEHLEN « Grand Duchy of Luxembourg
Tel.: +352-2002621 » Fax: +352-308375

Email: amer-sii@amer-sil_.com

2. Physical characteristics:

CHARACTERISTICS LMIT TOLERANCES METHOD
Elecirical resistance:
1. |- normal fabric: mict x e max, 280 PT-CQ-FO7
- reinforced fabric: max, 450
2. | Oxidation weight loss : % max, 10 PT-CQ-FO4
3. | Tube burst pressure : bar min. 12 PT-CQ-GOO
4. | Rigidity (Compression test) N =310 PT-CQ-G08

3. Chemical composition:

CHARACTERISTICS UNIT TOLERANCES METHOD
1.| Type of non waven fabric 100 % paolyester PT-PR-14
2.| Type of sewing thread Il e PT-PR-14
3. | Type of resin Aorylic -

Resin content™
4. | normal fabric: % 20%2 PT-CQ-FO8
reinforced fabric: =25
5. | Fe content ppm Max. 30 PT-CQ-POG
6. | Mn content pprm Max. 3 PT-CO-POB
7. | Cu contant ppmm Mayx, 3 FT-CQ-POE
8. | Mi content ppm Max. 3 FT-CQ-PO6
8. | Free chlorde content ppm Max.40 FT-CQ-PO2

** calculated on the basis of fabric without resin.



19 Spine Positive (DIN)




HADI Spine Caster PA-V7




THE FILLING PROCESS



The way we were

Dry Filling Exide “lronclad” Positives (circa 1950)



The way we were

Dry Filling Exide “lronclad” Positives (circa 1950)



DRY FILLING - THE DISADVANTAGES

- UNHYGIENIC

- NOISE

- LABOUR INTENSIVE



THE WAY AHEAD



HADI PRP-N1

Fully Automatic Spine Casting
&
Gauntlet Filling Machine



HADI PRP-N1

Gauntlet Filling Machine



HADI PRP-N1 Gauntlet Filling




FULLY AUTOMATIC PASTE FILLING LINE FOR

TUBULAR PLATES

FULLY AUTOMATIC HYDRAULIC DIE CASTING
MACHINE WITH LEAD BAR FEEDER AND
AUTOMATIC GRID REMOVAL

GRID CROPPING AND SLEEVING MACHINE
GRID STACK TRANSPORT

AUTOMATIC PLATE FEEDING DEVICE

PASTE FILLING MACHINE

AUTOMATIC BOTTOM BAR FITTING DEVICE
WASHING STATION

WEIGHING STATION

PLATE TRANSPORT DEVICE

AUTOMATIC STACKING STATION (HORIZONTAL OR
VERTICAL)



TYPICAL TUBULAR PRODUCTS



DIN (19 Tube) Traction Cell



DIN (19 Tube), (BS 15 Tube)
and Super DIN (19 Tube)

Traction Cells



DIN (19 Tube) Traction Cells and OPzS (DIN)
Standby Cell



AGM Recombinant Traction Cell



Miners Cap Lamp
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Submarine



Submarine



