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ǘƘŜ ǇŜƻǇƭŜ ǘƘŀǘ ŎŀƳŜ ƻǳǘ ŀƴŘ ƘŜƭǇŜŘ ŎƭŜŀƴ ǳǇ ǘƘŜ Ƨǳƴƪ ǘƘŀǘ ƘŀŘ ŀŎŎǳƳǳƭŀǘŜŘ 

ōŜƘƛƴŘ ǘƘŜ ǿƻƻŘ ŦŜƴŎŜΦ Lƴ ƻƴŜ ƘƻǳǊ ǘƘŜ ǘǊŀǎƘ ŎƻƴǘŀƛƴŜǊ ǿŀǎ ŦǳƭƭΦ ¢ƘŜ ǿŀǘŜǊ 

ǇŀǊƪ ƛǎ ƘŀǾƛƴƎ ŬǊŜǿƻǊƪǎ ƻƴ CǊƛŘŀȅ ƴƛƎƘǘ ǎǘŀǊǝƴƎ ŀǊƻǳƴŘ фΥол ǇƳΦ CǊŜŜ ǇŀǊƪƛƴƎ 

ƛƴ ƻǳǊ ƭƻǘΦ {ŜǇǘŜƳōŜǊ ƛǎ Ƨǳǎǘ ŀǊƻǳƴŘ ǘƘŜ ŎƻǊƴŜǊ ŀƴŘ ŀƭƭ ǘƘŜ {ǳƴŘŀȅ ǘǊŀƛƴ ŎǊŜǿǎ 

ƴŜŜŘ ǘƻ ǘŀƪŜ ǘƘŜ ŜƴƎƛƴŜŜǊ ǘŜǎǘ ōŜŦƻǊŜ ȅƻǳ ǎǘŀǊǘ ǇǳƭƭƛƴƎ ǘƘŜ ǇǳōƭƛŎΦ !ǳƎǳǎǘ ф ƛǎ 

ǘƘŜ ƴŜȄǘ ƎŜƴŜǊŀƭ ƳŜƳōŜǊǎƘƛǇ ƳŜŜǝƴƎ ŀǘ с ǇƳ ǿƛǘƘ LŎŜ /ǊŜŀƳ ǎƻŎƛŀƭ ǝƳŜΦ 

/ƻƳŜ ŀƴŘ ŜƴƧƻȅ ŀ ōƻǿƭ ƻƴ ǳǎΦ ¢ƘŜ .ƻŀǊŘ ƳŜŜǝƴƎ ƛǎ !ǳƎǳǎǘ ф ŀǘ ƴƻƻƴΦ ¢ƘŜǊŜϥǎ 

ŀ ǎƛƭŜƴǘ ŀǳŎǝƻƴ ŦƻǊ ŀ ǊƛŘƛƴƎ ŎŀǊ ǘƘŀǘ ǘƘŜ Ŏƭǳō ŘƻŜǎƴϥǘ ƴŜŜŘΦ [ƻƻƪ ŦƻǊ ƛǘ ƛƴ ǘƘƛǎ 

ƴŜǿǎ ƭŜǧŜǊΦ  IŀǾŜ ŀ ǎŀŦŜ ƘƻƭƛŘŀȅ ŀƴŘ ǘǊȅ ŀƴŘ ƪŜŜǇ ŎƻƻƭΦ DƻƻŘ ƭǳŎƪΦ 

{ŀŦŜǘȅ CƛǊǎǘ     

tŜǊǊȅ aŎ/ǳƭƭȅ         



!  ƭƻƴƎ Ƙƻǘ ǎǳƳƳŜǊ ŘƻŜǎ ƴƻǘ ŜƴŘ ǘƘŜ ƴŜŜŘ ŦƻǊ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀƴŘ  

DŜƴŜǊŀƭ ǳǇƪŜŜǇ ƻŦ ƻǳǊ ǇŀǊƪΦ 

¢ƘŜ ŦŀƭǎŜ ŦǊƻƴǘǎ ƻƴ ƻǳǊ ŎƻƴǘŀƛƴŜǊǎ ƘŀǾŜ ōŜŜƴ ǎƘƻǿƛƴƎ ƳǳŎƘ ǿŜŀǊ ŀƴŘ 
ǘŜŀǊ ŦǊƻƳ ǘƘŜ ǿŜŀǘƘŜǊΣ ǘƘŜȅ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ōŜƛƴƎ ǊŜǇŀƛƴǘŜŘ 

 

¢ƘŜ /ƻǳƴǘȅ ƛƴǎƛǎǘǎ ǘƘŀǘ ǿŜ Ŏǳǘ Řƻǿƴ 
ƻƴ ǘƘŜ ŘǳǎǘΦ  tƭŜŀǎŜ ǎƭƻǿ ŘƻǿƴΦ  ¢ƘŜ 
ŬƴŜǎ ŦƻǊ ŜȄŎŜǎǎƛǾŜ Řǳǎǘ ŀǊŜ ƘƛƎƘΦ   

                              

 



aŜƳōŜǊǎ ƎŜǘ ŀ ŎƘŀƴŎŜ ǘƻ ǇǳǊŎƘŀǎŜ ōŜŦƻǊŜ ǘƘŜ ƎŜƴŜǊŀƭ 
ǇǳōƭƛŎ ǿƛƭƭΦ 
  
Mark J. Redmond  
Director/Newsletter Editor  
Arizona Railway Museum  
http://www.azrymuseum.org/ 

  

 

 

http://www.azrymuseum.org/


STEAM LOCOMOTIVES 

CYLINDERS 

Well, hello again. 

Recently we have discussed the type of cylinders used on locomotives, it being 
realized that the ones we looked at are the typical and basic types, there are other 
configurations but seldom used, so we won't take the time to review them,(for in-
stance Young rotary valves). This time we're going to talk about the construction 
and attachment of the cylinders to the frame. 
 

Very early cylinders were fairly small, usually being separate castings in them-
selves. One of the most difficult problems for early (1829-1840) engines was the 
boring of the cylinder. The machinery simply did not exist to provide the truly 
round cylinders we are used to seeing today. An example of this is found in the 
description of how Matthias Baldwin bored and reamed his cylinders for "Old 
Ironsides"(1832). The final "rounding" of the cylinder used a block of wood and a 
triangular piece of steel to "scrape" the bore into some semblance of round. This 
is a quote from a history of M.W.Baldwin: 
 

"Tools were not easily obtainable; the cylinders were bored by a chisel fixed in a 
block of wood and turned by hand.............." (Amer. Machinist, 8-04, pg. 1020
(bound volume)). 
 

It seems this is a good point to take a bit of a side bar to look at the history of very 
early mechanical skills and machinery necessary for the construction and mainte-
nance of locomotives. As the series continues we will frequently refer to "the very 
early years of the locomotive", as such, it seems appropriate to discuss the subject 
in detail now, then farther on we can just skip the detailed descriptions. 
 

While researching another paper on "Early Locomotive Shops, 1829-1850" it has 
become quite interesting to try to understand how the mechanics of the era con-
ducted the work. It boiled down (no pun intended) to the skillful use of the ham-
mer, chisel and file!! 

The machinery available was next to non-existent so everything became an exer-
cise in hand work. This is valid when it is remembered that the engines were typi-
cally not more than 15-20 tons total. 

Lathes consisted of wood or stone beds with wrought iron straps on the surfaces 
for the carriage and tail stock. One is described in"English and American Tool 
Builders", J.W. Roe, 1916 as such...."His first lathes (Samuel Flagg) were light 
and crude, with a wooden bed,wrought iron strips for ways, chain operated car-
riage and cast gears, as cut gears were unheard of........" A great deal of research 
went into looking for the primitive lathes to no avail until inadvertently running 
into the term "chain lathe". This term then produced information that showed the 



early forms of American lathes. It should be noted that in this era England was sig-
nificantly further advanced in their technical arts and machinery, but we were fast 
catchin' up. There was no equivalent of a milling machine (none) and only the in-
fancy of the planer as a concept but typically not found in any shop except for 
some of the more intricate work conducted in Lowell, Mass.(ref. Lowell Machine) 
then too with a primitive machine. Flat surfaces were made using the hammer and 
chisel to chip a relatively flat surface, then finished with a file and possibly 
scraped, no machining involved. 

Drilling consisted of little more than a brace and bit, with the bit being of a spade 
configuration(it wasn't until the 1870's that the twist drill made its appearance) 
along with a method of levers to apply pressure to the brace, sometimes using a 
boy to provide the load to the lever. 

Even John Whites consumate work "A History of The American Locomotive, Its 
Development: 1830-1880" does not provide much information regarding the me-
chanical developments under discussion. It should also be noted that there was 
very little technical information in printed form until 1851 when Zerah Colburn 
published "The Locomotive Engine". Then in 1853, Septimus Norris (Norris Lo-
comotive Works) produced "Norris' Handbook for Locomotive Engineers and Ma-
chinists". Until this time technical information came from England, and then in 
only a few works from such notables as Pambour, Wood and Lardner, then only 
providing design and performance data. 

Most of the true technical data of "how things are done" does not appear until 
1868 when the "American Railway Master Mechanics Assoc." began publishing 
their annual convention proceedings. True, the "American Railroad Journal" began 
in 1832, but was sorely short of information on how things were accomplished. 
There were other publications but none specifically oriented toward the locomo-
tive construction/repair community. 

Much of the construction/repair of engines came from the Blacksmith shop, with 
the machining accomplished by mostly hand work(again, hammer,chisel and file 
(ref. Railroad & Engineering Journal, 1887, pg. 63). To support this premise, the 
work force at the Parkesburg shop(1839) of the Philadelphia and Columbia RR 
(predessor of the PRR!) included not one but two, full time file MAKERS(ref. 
Journal of the 50th House of Representatives of the Commonwealth of Pennsylva-
nia, 1840, Vol II, Part II) (Whew!!) 

It should becoming fairly clear that "early locomotive work" was virtually com-
pletely done by the HAND of a skilled craftsman, and that no two engines were 
the same even down to the bolts which, again, were EACH made by hand!! 

This whole exploration into the early world is terribly fascinating in that it shows 
how much was accomplished with what we would consider "nothing". 

They have my undying admiration!! 



Now that we have that data base installed, we can move along at a blistering pace--
---------next time!!!!!!! 

Once again thank you allwho have inquired regarding my back "relocation", you 
will be pleased to hear that I've only missed two months of anvil toss competitons. 
Will be entering this month, but have been assigned a handicap, they really are 
considerate folks. 

The best to you all and take care, 

Dave Griner 
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Lǘ Ŏŀƴ ōŜ ǘŀƪŜƴ ƻƴƭƛƴŜ ŀǘ aŀǊƛŎƻǇŀƭƛǾŜǎǘŜŀƳŜǊǎΦŎƻƳ 

¢ƘŜ ŜƴƎƛƴŜ ƻƴ ƻǳǊ ǾŜǊȅ ƻǾŜǊǿƻǊƪŜŘ ǘǊŜƴŎƘŜǊ ƛǎ ŎǳǊǊŜƴǘƭȅ 

ōŜƛƴƎ ǊŜōǳƛƭǘ 


