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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/cm3

- 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















Positive Plate Components



- REDUCED FORMATION TIME

- IMPROVED INITIAL CAPACITY

- IMPROVED HIGH RATE PERFORMANCE

RED LEAD - THE BENEFITS



Red Lead Manufacture





Red Lead Specification



19 Tube Non Woven Gauntlet



15 Tube Woven Gauntlet



Chloride Continuous Gauntlet 

Manufacturing Process







19 Spine Positive (DIN)



HADI Spine Caster PA-V7



THE FILLING PROCESS



The way we were

Dry Filling Exide “Ironclad” Positives (circa 1950)



The way we were

Dry Filling Exide “Ironclad” 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



Submarine



Submarine


