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Sultana 
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Helena Arkansas 
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Careening Theory 

 Combination of low water and rocking of side to side 

 Red Hot Iron / Water – sudden steam generation 

 Discussed extensively in testimony 

 JJ Witzig, Isaac West, WB Richardson and Chief Engineer Wintringer discuss 
careening at some point 

 Many questions at the trial about careening 

 HOWEVER: 

 No one mentioned the boat careening before the explosion. 

 Gen. Hoffman in a letter to the Secretary of War 

“There is nothing to show that there was any careening of the boat at the  
time of the disaster…” 
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1. Patch too thin – Testimony by JJ Witzig 

 ¼″ Iron 

 JJ Witzig – 100 psi max allowable 

2. Sabotage 

 Coal torpedo 

 “Shell” found in wreckage 

 Report of a confession 

Other Theories 
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Testimony  
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RG Taylor – Boilermaker  

Ans. – “It did. So long as there is a sufficiency 
of water in the boiler, there is no danger of an 
explosion.” 
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Issac West – Boilermaker and Engineer  

“It is my opinion that if the patching had been 
imperfectly done, and of insufficient strength to 
resist the ordinary pressure of the steam, the 
patch only would have blown off, and the injury 
would have stopped there.” 
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Late 1800’s Text References 

 Robert H. Thurston – First 
President of ASME 

 Copyright – 1887 

 Different irons used in 
boiler construction 

 Copyright – 1879 

 

 General overview 

 Copyright – 1885 
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Stored Energy of Steam Boilers 
Thurston  

 First Steam Studies – 
1860’s – Rankine 

 Stored Energy –  

 97% in water 

 Converting the stored 
energy (Foot lbs) to 
height. 

 Tubular Boiler – 5372 ft. 

 Low Water 

 “Some authorities 
now question the 
possibility of its action 
at all” 
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Explosion Theory – Demonstration 
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Double Flue Cornish Boiler 
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Sultana Boilers 

 4 Firetube 

 Charcoal hammered No. 1 iron, 17/48″ thick 

 46″ OD, 18′ long,   

 24- 5″ flues  

 Design 145 psig    

 2 Safety Valves 

 2 Water, 1 Steam Gage 

 “Safety Guard” Fusible Plug 

 In poor condition 
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Charcoal Hammered No. 1 
(Wrought iron) 

 Non-homogenous 

 Inclusions 

 Brittle 

 By 1879 

 “...not a suitable iron for boiler 
construction” 

 “...having but little elasticity and 
breaking with a sudden jerk”.   

 “brittle character and unfit for use 
in a boiler” 

 Replaced by “Flange Iron” 
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Mississippi River Water 

 Boiler Make up – 
straight river water 

 Boilers cleaned in 
New Orleans and 
then again in 
Vicksburg 

 500 mg/liter (2011 
USGS Data) 

  ½ lb sediment per 
1000 lbs water 
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Scale or “Incrustation” 
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Boiler Design 

 24 – 5″ Tubes 

 Bottom – cleaned by a 
shell broom 

 Top – small boys scrape 
them down 

  1866 – 3 Additional 
explosions of tubular 
boilers 

 Rapid removal of tubular 
boilers from the 
Mississippi River 

 Single Lap 
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Root Cause Summary 

1. Quality of iron 

 Brittle – Especially when overheated 

2. Mississippi River 

 Mud 

3. Design 

 Not suited for conditions – hard to clean 

 Tubular boilers removed from Mississippi River Steamboats 
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“Dangerous Conditions” 

 Burnt Plates 

 Incomplete repair 

 Data from England 
indicated that 50% of 
explosions in one year 
initiated at a seam. 

 Locomotive Data – 3816 
Dangerous Conditions 

  1% – Deficiency of 
water 

 16% – Burned / blistered 

 22% – Sediment / scale 
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Explosions  
Year Ending Oct. 1, 1868 
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Hartford Steam Boiler, ASME and NBIC  

 Polytechnic Club – 1857 

 HSB incorporated in 1866 

 First Meeting of ASME – 1880 

 Hartford Standards – 1889 

 ASME – First Boiler & Pressure Vessel Code – 1915 

 National Board – First meeting of Chief Inspectors -1919 
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Pat Jennings 

Thank you very much  
for your attention 
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