“Washington” - An introduction to the 5-inch/4¾-inch gauge design.
A suggestion had long been made that one miniature steam locomotive that could, or should, be introduced was a 7¼-inch gauge “American 4-4-0” and after some searching for background data drawings were obtained from Walt Disney but as the cartoonists wanted a huge sum of £100 per sheet we decided to create a side elevation to our own thoughts though based on the WD. That side elevation I eventually completed, but then other work including introducing almost every new Model Engineer design by Martin Evans got in the way and the idea shelved.

Then in 1987 Alec asked me if I had any information that we could use to create a 5-inch gauge American. I had. I had been given some years earlier both volumes of Zerah Colburn’s “Locomotives and the Mechanism of Railways” which had been published posthumously in 1872. I understood that Colburn was an engineering draftsman, and onetime editor of the weekly paper “Engineering”, who, having completed his extensive treatise on the subject, committed suicide. Anyway, Volume 1 is entirely text with some sketches and Volume 2 is entirely of engraved plates of steam railway locomotives (all of which have a scale of dimensions on them) of the data in Volume 1. With one exception, all of the locomotives are of British or European origin. The exception, an “American” 4-4-0, which was manufactured by the Rogers Company of Paterson, New Jersey, USA.

The plates include a longitudinal half section of the left hand side, half sections and end views through the loco at various points, a drawing of the Bissell-bogie and details of the valve gear. There was no tender drawing.

By this time I had completed several personal designs of workshop equipment where castings could be used. Foundry patterns being “copyright” the castings are where the company made profit way greater than the usual resale discount from manufacturers. I am sure readers will understand this. So when I made something for myself, such as the 5-inch diameter rotary table, my patterns became Reeves property and I acquired castings to make my own unit at an acceptable discount of cost.

I took those volumes to work and showed to the directors who liked what they saw, and I was asked, “Can you complete a design for a 5-inch gauge model from this?” I had anticipated this question and had thought along the lines of “Well if Martin Evans can design successful working miniatures without building one, so can I? I’ve already made several items to my own drawings, and had their construction published in hobby magazines so, yes I can!” I outlined that the design would be close to scale externally from Colburn but internally, and control-wise would be aimed at practicality of operation for a working miniature in this scale. I also suggested that the design be dual gauge to accommodate the American market that tends to use 4¾-inch gauge where we use 5-inch.

Permission was granted and I stood at the drawing board with this large piece of blank white paper facing me. Scary! I worked out a scale of dimensions at 1.1/16 inches to 1 foot from ¼-inch, ½-inch, ¾-inch and 1-inch up to 120-inches which was invaluable in setting dividers and compasses to the right dimensions. Remember this was in the pre-CAD drawing days and not so precise as can now be done. Remember also that when such drawings were given to skilled machinists, the desired accuracies could still be achieved. Although I am now fairly proficient with “Word” on this computer-thingy-gizmo, but at heart I am a technological dinosaur and more confident in hands-on working cutting and joining metal in my home workshop.

There were also times when I would be taken away from “the board” to do other work in the pattern shop, and annually there would be stocktaking which always took the best part of a month. At the latter time I would try to spend some of my lunch hour at the drawing board to keep in touch so to speak, even though I would get no pay. 

Anyway, my point in all this preamble is to state categorically that a model engineers’ suppliers works is not a good environment to do anything intricate without interruptions of that *****y telephone and I can only offer sincere apologies for errors that went into my designs and for those that may still be there. 

Up to the end of year 2000 every set of “Washington” drawings sold had included with it a letter from myself asking that if dimensional errors or other problems of assembly were found, would that person please let me know. Up to that time over 140 sets of those drawings had been sold worldwide. Of these I can count on the fingers of my hands the number of purchasers who did so respond and I am indebted in particular to Bill Kirkland and Maurice Rachow, both from Australia, and to Lennart Briebe from Sweden who sent me photographs and other data, which helped. John H White Jnr., author of the book recommended in the bibliography on the drawings, sent me a most encouraging letter. 

Several “Washingtons” that I know of have been completed and I had the privilege of being given a turn at the throttle of Stuart Clayton's in 2006.

There was one serious error of judgment made initially - the NAME! Wanted was something that sounded American and was American and so eventually the present name was chosen. Through lack of knowledge I was unaware that the famous American locomotive “The General” was made by the Rogers Company and was almost identical to the Colburn design. If only I had known … … … … ! If only … that … and I would have been spared  the   inundation of letters referring me to the New Zealand Rogers “Washington” 2-4-2 preserved loco they have in that beautiful country.

All dimensional errors on the master tracings, which I could prove to be necessary up to the above date, were made and the date done was entered on the appropriate drawing sheet. Also at least one foundry pattern was altered to suit. Any further errors found should be reported to Messrs Reeves 2000 asking them to take an appropriate action.         Please don’t send them to me.                                  David Piddington  8th February 2010

Other ‘Snippets’ of information

At the Birmingham Society of Model Engineers “Stationary Engine Evening” on 20th January 2010 a query was raised as to where “blued steel” could be obtained, this material having had considerable use for aesthetic finishing of industrial full size engines and reproduced in our miniature ones. Washington builders will know that this material was quoted on the drawings for boiler cladding cover. Up to about 15 years ago when working in the hobby trade, my employers still listed this material in their catalogue in widths and thicknesses of 2” x 0.004” and 2” x .008”  - all that was left of considerable stocks formerly held, though at the time of designing “Washington” they had quantities of the sizes required for it. 

As many will know the materials we use in our hobby are/were usually those already used in major industries, bought in by our suppliers and sold in commensurate quantities to those in our hobby. It is my understanding that this particular material was actually coloured spring steel strip, and was used in considerable quantity in the UK motor industry – when the UK had one – and in the pre-computer age when prototype vehicle bodies, and components for same were modelled full size in clay, or some similar material. Templates of this material were suitably profiled for the various curves and used as scrapers by the technicians. Perhaps someone of our former motor industry-employed builders could confirm this? Anyway, computer technology successfully eradicated many former useful-to-us materials including blued steel to our disadvantage.

Returning to my employer’s business and realising that ‘blued steel’ was no longer being made I did some basic research into its history and manufacture and had a letter published in “Model Engineer” on this topic in the hope that we might be able to do this for ourselves. From the early 19th century full-size engineering it was known as Russia/Russian Iron and could be obtained not only in the familiar dark blue but also in other shades and colours. Those of you who have back numbers it may be found in Volume 176 for 3rd May 1996. For those who may not be able to do either option I am copying this as follows. Incidentally I had, unusually but not unknown, two letters published separately in this same issue, the other regarding ‘O’-rings and solvents.

“RUSSIAN IRON” – 

Sir,

In reply to Mr Fordyce of Havelock North in New Zealand, in regard to “Russian Iron”, the following notes should be of interest to him, and I hope, others. Please note that these are taken from ‘Kent’s Handbook’ published in the USA and not the better-known (in UK) Kemp’s Handbook.

RUSSIA AND PLANISHED IRON – Russia iron is made by cementation and slight oxidation. W Dewees Wood (U.S. Patent No. 252,166 of 1882) treated planished sheets with hydrocarbon vapours, or gas and superheated steam within an airtight and heated chamber.

CEMENTATION – The alloying of metals at temperatures below their melting points had been known since 1820 or earlier, … Sheet steel cowbells (sic)¹ are coated with brass by placing them in a mixture of finely divided brass and charcoal dust and heating them to red-ness in an airtight crucible.

Similarly the ‘case hardening’ process is a form of cementation when under the action of heat, as in baths of molten potassium cyanide and other materials.

Hydrocarbons such as illuminating gas, gasoline or naptha are also used.

The “American Machinist” (newspaper) of February 20th 1908 describes such a furnace for casehardening by gas.

The above information taken from Kent’s Mechanical Engineers’ Handbook 1926 edition published by John Wiley & Sons Inc. New York.

WORKING STEEL AT BLUE HEAT IS INJURIOUS – Not only are wrought iron and steel much more brittle at blue heat, i.e. the heat that would produce an oxide coating from light-straw to blue on bright steel, 430-600deg.F, but while they are probably not seriously affected by simple exposure to blueness, even if prolonged, yet if they be worked in this range of temperature they remain extremely brittle after cooling, and may indeed be even more brittle than when at blueness: this last point is, however, not certain.

THE BLUED STEEL STRIP FORMERLY SOLD by A J Reeves & Co. Ltd. (they still have some left but only in the 2in. width) can be rolled to a curve, but not bent sharply at a corner and was possibly produced simply within an accurate controlled-temperature furnace. I understand that this material is still available in bright finish but not in the blued form desired for model engineering purposes.

Note: ¹-(sic) used above = an adverb used in brackets after a copied or quoted word that appears odd or erroneous to show that the word is quoted exactly as it stands in the original. Origin from Latin, literally ‘so, thus’. (From Oxford Dictionary of English 2006 reprint)

Gauge Plate (Ground Flat Stock) (Steel)
For the slide bars. It is noted that in “Cromwell’s” 2007 catalogue this is still available in a greater range of ‘inch’ sizes than metric. However though ⅛” thick is listed in twenty different widths compared to 3mm of which there are only sixteen, the narrowest sizes in inches is ⅛” x ⅛” or ⅛” x¼” whereas in metric there are 3 x 3 or 3 x 10 whereas we need 

⅛” x 3/16” or in metric 3 x 4.75. So it will be a choice of either of the two larger of those given and reducing accordingly. 

Cromwell Tools < www.cromwell.co.uk > who have 45 branches across the UK

You may also try < www.jlindustrial.co.uk > who are at Wednesbury, West Midlands, and can                                                         
                                                                                                        send by carrier or mail.

There are also a number of model engineers’ suppliers who may be able to help.

David Piddington

dpiddloco242a@talktalk.net
