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Foreword 

 

Frank Beamond, farmer and inventor, was born in Welsh-border country.  In his early 

adult years he moved to the West Midlands and during the closing years of the 

Victorian era, he developed and refined his invention of a continuous track, to replace 

the usual large diameter cart-wheels of the time.  He secured his first patent in 1900.  

At this juncture, horses were supreme on the land.  Steam traction engines had for 

some years been used by contractors for heavy haulage and cable-drawn ploughing 

but, by and large, mechanisation had yet to come to the farming scene.  Change would 

come rapidly, perhaps more than anything else through invention of the internal 

combustion engine, which would transform travel on the roads, and provide a ready 

source of power for all sorts of purposes in transport, industry, and farming - in the 

latter case often driving barn machinery, formerly worked by hand or by horse power. 

 

Frank Beamond's patent of 1900 came at the start of a revolution in the industrial, 

agricultural and social scenes of the western world.  Road motor vehicles rapidly 

replaced horse-drawn carriages, electricity supplies were being generated and the 

invention of wireless communication was soon to be employed to great advantage. 

By 1907, the year of Frank Beamond's second patent on tracks, the internal 

combustion engine-driven car and wagon were already rooted in what we may 

describe as every-day practice, although for the few.   

 

As in Europe, similar changes were afoot in the United States of America.  In 1901 

Alvin Lombard had patented his tracked logging-engine, whilst Benjamin Holt, 

founder of the Caterpillar Company, along with his nephew Pliny Holt, anticipating 

the benefits of continuous track over wheels, and not having patents of their own at 

that stage, visited Britain in 1903 to gain information on the latest inventions and 

ideas on the realisation of continuous track.  It is unlikely that the Holts were 

disappointed.  This writer does not know whether or not Benjamin and Pliny Holt 

visited Frank Beamond, but one may suppose that it would have been highly likely 

that they were aware of his patent (granted in both Britain and America), in which 

case they may have wished to share ideas, not least in respect of propelling, from its 

own onboard engine, a vehicle with continuous tracks.  But their visit was at an 

opportune time, for in 1904 David Roberts, at that time chief engineer at Hornsby of 

Grantham - a prolific designer and innovator sans pareil - patented his 'chain track' 

tractor, reckoned to be the first internal combustion engined track-laying tractor in the 

world.  The performance of Roberts's tractors was remarkable (demonstrations were 

captured on cine film, and may be viewed today); and his steering system was to 

become the 'standard' arrangement for crawler tractors for the next century and more.  

Holt demonstrated his first (steam driven) crawler tractor in 1904.  Development of 

his first gasoline (petrol) engined crawler started in 1906, production was underway in 

1908, when four of them were built.  And, in 1912, Holt bought the rights to Roberts's 

patents. 

 

The First World War saw a great demand for continuous tracks on battle tanks, and an 

equally great demand for crawler tractors for heavy haulage in arduous conditions.  

Hornsby had withdrawn from the market, having received no orders of significance 

from the British Army in peacetime, leaving the field open to Holt's Caterpillar 

Company.  And the crawler tractors were manufactured in their thousands during the 

Great War, several hundred of them by Ruston of Lincoln under licence. 
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We shall see that Frank Beamond was a pioneer of rubber-based tracks.  Such tracks 

have been common-place only in the 21
st 

century.  However, just a year or two after 

his 1907 patent, Frank Beamond had fitted rubber-based tracks to a motor lorry, and 

had driven it on the road.   

 

In this article we look at Frank Beamond's patents in the context of the whole gamut 

of British and American inventions, and examine a convergence of Frank Beamond's 

designs with others by the end of the first decade of the 20
th

 century.  In so doing, we 

have placed on record a piece of British history which hitherto has been hidden from 

general view. 

 

 

 

 

 

 

 

 
 

Frontispiece: Photograph of Frank Beamond's tracked lorry "No.1 1907" 

 
(a photograph of his version of 1900 is reproduced on page 3) 
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INVENTION OF THE CATERPILLAR TRACK 

 

FRANK BEAMOND AND HIS PATENTS 

 

 

1. Frank Beamond 

 

Frank Beamond was born in the English-Welsh Borderland, in 1870.  In his formative 

years, his home was in the village of Norbury in South-West Shropshire.  His father 

William was a farmer.  Frank followed suit, and spent his life as a farmer too, whilst 

at the same time turning his mind to inventions relevant to his occupation.  He drew 

on his income from farming to support the realisation of his inventions, and in the 

course of this activity, he took out three patents. A fuller account of his background is 

given at Annex A. 

 

 

 

Illustration 1:  Frank Beamond 

 

 

 

Illustrations of his father and uncles' place of birth, and a view from it, follow below.  

 

 

 

 

  Illustration 2: The Clapper    Illustration 3: View from The Clapper 
1 
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After he had reached his majority, he moved to Four Oaks in the West Midlands, still 

farming, and it was there that he both married and took out patents to cover his 

inventions. He returned to Norbury, with his wife Ada, in 1912. 

 

Down the years, he applied himself to easing tasks on the farm, for example 

constructing and using a hay-sweep to reduce the manual effort in gathering hay by 

loading it on wagon 
2
.  He was keen on mechanisation and was the first to plough the 

bracken-covered Norbury Hill, which he did by tractor. 

 

Frank Beamond, farmer, inventor and Methodist Local Preacher, died at Norbury in 

1941, aged 71 years. 

 

 

2. Patent of 1900: Great Britain 

 

Frank was 30 years of age when he applied for his patent.   

His aim was to replace the large diameter wheels of the horse-drawn high farm cart, 

and the four-wheeled wagon of that era, with - in the words of the patent - a "portable 

endless track".  In this he succeeded. Other inventors in the 'United Kingdom of Great 

Britain and Northern Ireland' and elsewhere had secured patents for 'tracks or 

tracklaying vehicles', but it is not clear as to what extent, if any, he was aware of 

earlier innovations.  It is evident from his fiancée's diary that his invention and its 

development stemmed from much thought and - significantly - the creation of a 

number of models to prove his design, showing all the hallmarks of an original piece 

of work.  

 

Frank's invention consisted of an endless track running around two or more wheels 

each side of a vehicle whether it be a wagon, truck
3
 or lorry.  The track comprises a 

series of linked, pivoted, treads, over which the wheels run. On the inner face of each 

tread - the outer face runs on the ground - are attached standing lugs, linked to each 

other at their ends.  The links between the lugs are of a length which will ensure that 

the treads form a level base on which the wheels run. Further, because the treads 

cannot pivot 'outwards', one from the other, for they are constrained by the links 

between them, the linked treads form a solid, even, track, irrespective of irregularities 

in the ground over which the track runs.  The links themselves are each formed of two 

equal lengths joined together with a pivot, such that when the jointed track moves 

around the circumference of the wheels, the overall length of the links may shorten (in 

other words the links 'fold'), allowing the treads to pivot  'inwards' to follow the 

contour of the wheels around which the tracks run.  

 

An illustration of the general arrangement, taken from the applicable patent, follows. 

 

 
 

Illustration 4: Side view of track, showing pivoted track segments, lugs and links 
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A side view of a full-track is shown below. 

 

 
 

Illustration 5: Side view, general arrangement of track, from GB patent 

 

As above, with intermediate wheel: 

 

 
 

Illustration 6: Side view, with intermediate wheel, from US patent 

 

Photograph of tracked lorry: 

 

 
 

Illustration 7: Tracked Lorry in accordance with Patent of 1900 
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The close correspondence between the drawings taken from the patent applications 

and the photograph reveals that the invention was grounded in practical experience.  

This is evident too in the inventor's comment on a means of easing the difficulty of 

turning the tracked vehicle, which he has written into the Provisional Specification.  

 

Key dates leading to Frank Beamond's patent applications are given at Annex B.  

These are abstracted from his fiancée's diary.  Not only Ada, but also her father Alfred 

Williams (a grocer) assisted Frank in the furtherance of his invention. 

 

A summary of Frank Beamond's Patent No. 1673 of 1900 appears in the 

"Abridgements of Specifications" for 1900, page 295, hereunder
4
: 

 
 

Illustration 8: Summary of Patent No. 1673 

 

 

Fuller details, including drawings, are given in Annex C.  At Annex C, under GB 

Patent No. 1673 of A.D. 1900, published by Her Majesty's Stationery Office, are 

given i) Provisional Specification  "Portable Endless Tracks for Vehicles" 

accompanied by drawings, Figures 1 - 4 and ii) Complete Specification having the 

same title, and accompanied by its own, separate, set of drawings, Figures 1 - 6. 

 

 

A typescript, which may precede the official patent, is given at Annex D (less 

drawings). This makes clear the two versions of the invention, one in which the 

pivoted links are fitted with small rollers running against the 'well' of the wheels, the 

other using coil springs to pull the pivot towards the associated tread. 

 

In both typescript and British patent, the use of pneumatic tyres is mentioned, for 

example their application in the grooves of the wheels, as well as treads secured to the 

base plates.  The published British specification differs from the typescript in various 

respects, including terminology, for instance the descriptor "cheeks" of the wheels in 

the typescript, clear and expressive as it may be, does not appear in the version 

published in Great Britain.  However, the patent granted by the United States of 

America, which we shall address next, uses the terminology of the typescript. 
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3. Patent of 1900: United States of America 
 

Frank Beamond carried his invention forward to the United States; his patent 

application was filed June 20, 1900. 

 

An extract from the U.S Patent Office Gazette of January 29, 1901 is given at Annex  

E  (Volume 94 page 861 of The Gazette refers). 

 

Illustration 6 above is from the drawing in US Patent 666,893. The drawing is not 

included in the information printed on GB Patent 1673, at Annex C to this article. 

 

 

 

 

4. Patent of 1901: United States of America 
 

We have seen that Frank Beamond referred to the use of a pneumatic tread or tyre in 

his Patent GB 1673.  A separate GB patent was not granted for his pneumatic tyre, but 

his application to the US Patent Office was successful. 

 

US Patent 706,293 "Pnuematic Tread or Tire" was filed October 11, 1901,  renewed 

July 9, 1902 and issued August 5 1902.  The patent details a means of securing a 

pneumatic tubular endless tread or tire to a structure or track of the form described in 

Patent US 666,893, securing members being locked in place by inflation.  An extract 

from the Official Gazette of the U.S. Patent Office, of August 5, 1902 is reproduced at 

Annex F to this article (Volume 100, page 1234 refers).   

 

The drawing at Annex F shows clearly how the pneumatic tyre or tread may be 

attached to the endless track. 

 

 

 

 

5. Patent of 1907: Great Britain 
 

Frank Beamond pursued the development of the track, resulting in his patent of 1907.  

His 1907 design configuration is quite different from that of 1900.  It readily allows 

for the track to be engine-driven, the endless track being connected to a driving chain. 

The track itself comprises tread blocks on which run the rollers of the load-bearing 

chains. The bearing chains supporting the vehicle run in an inverted └┘channel, 

horizontal rollers on the chain bearing the weight of the vehicle, and vertical rollers 

positioning the bearing chains within the channel.  In an engine-driven vehicle, a 

separate driving chain runs around sprocket wheels.  In a trailed vehicle, there is no 

need for sprocket wheels; the bearing chains supporting the vehicle run through the 

inverted └┘ channel and return through guides positioned at each end of the track. The 

bearing chains may be identified in Illustrations 9 & 10 below. 

 

The robust nature of the track is shown in the illustration below, the horizontal and 

vertical rollers shown running within the horizontal inverted └┘ channel.  The track 

running under the channel comprises individual articulated (that is, 'jointed') treads.  
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Illustration 9: Horizontal and vertical rollers within the inverted channel, between 

the channel and the tread. 

 

 

 

 
 

Illustration 10: Side view of chain (pairs of bearing chains are employed in each 

channel as in Illustration 9 above) 

 

 

An alternative arrangement, also given in the1907 Patent, is shown in Illustrations 11 

and 12 below.  

 
Illustration 11: Roller and tread arrangement under inverted channel (note the 

roller in the centre, part of a chain linking all the treads to form a track) 
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Illustration 12: Bearing chain associated with Illustration 11 

 

It is seen that three chains are associated with each track, a pair of load-bearing chains 

and a chain linking the individual treads to form the track.  As stated in the Patent 

Specification, for a trailed vehicle, not self-powered, it is not necessary to provide 

wheels within the track assembly; see Illustration 13.  Instead, guides are provided 

around which the track runs. 

 

 
 

Illustration 13: Track running under the inverted channel and around guides 

 

 

When the vehicle is self-propelled, cog wheels (sprockets) and axles may be used to 

transmit the rotary motion of the engine to the track, as shown below. 

 

 

 
 

Illustration 14: Cross section of track, channel and sprockets 

         (An alternative position for the upper lengths of the track chains is shown                                  

          thus ·― · ― ·) 
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Illustration 15: Drawing of tracked lorry from 1907 Patent Specification 

 

 

 

 

Illustration 16: Photograph of tracked lorry "Frank Beamond Sutton Coldfield" 

(image taken from Eastman-Nitrate-Kodak Negative) 

 

It will be seen that the track in this photograph runs around guides rather than wheels, 

moreover when the image is magnified the vertical rollers - to take any lateral loads - 

are at once apparent. The track is designed to be silent in use, and not damaging to the 

road surface. The treads attached to the linking/driving chain (see, for example, 

Illustration 11 and its caption) may be formed of balata, a hard rubber-like material, 

furthermore a continuous band of flexible material runs around the track, at the base 

of the treads, to keep out extraneous material such as dust, dirt and so forth. 

Another example showing a resilient tread is given in illustration 22 below. 

 

    

 

Illustration 17: Track showing bearing chain 
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A further variant is shown in the 1907 Patent Specification.  This is a simpler yet very 

robust version.  Rather than roller-chains, larger diameter roller-wheels are used to 

form the track.  We show it, in its constituent parts.  This design again employs an 

inverted channel. 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Illustration 18: Channel, roller, and  block 

 

 

 

Illustration 19: Bearing chain (the rollers are free to turn in the chain sideplates, 

the rollers being made integral with the shaft) 

 

 

 
Illustration 20: Showing how the 'blocks' are linked together with pivot-pins  
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In the Patent Specification drawing shown at Illustration 13 above, for a trailed 

vehicle it is shown that the upper length of the track need not be horizontal. It may 

'dip' to run a small distance above the upper face of the inverted channel. 

In the words of the Specification "The chains may however be passed practically 

along the top of the channel avoiding its following the track round on its travel and 

during its return may be passed through oil baths or the like to ensure effective 

lubrication". 

This arrangement is shown in the next two illustrations.  

 

 

 
 

Illustration 21: Lorry with bearing chains running close to the upper side of the 

inverted channel 

 

 

 

 
  

Illustration 22: Enlarged view of the track assembly 
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The bearing chains (as in illustrations 11 and 12 above) are evident in this trailed 

vehicle, as are the individual blocks or 'treads'.  As described in the Specifications 

"The blocks are arranged end to end, along the main chain (not visible in this 

photograph - the blocks are linked to the main chain which passes through them) and 

are provided with a canvas, leather or other band around their bases, secured by pins 

or the like, to keep dust from getting into the spaces between the blocks", and "The 

blocks may have rubber or the like projecting from their outer surface to prevent 

wearing and damage to the road and to render the track silent in use". 

 

The means by which the tracks may be driven in a self-propelled vehicle (see 

Illustration 14 above showing chains and sprockets) is depicted in the two 

photographs which follow: 

 

 

 
 

Illustration 23: Motor Lorry equipped with tracks in accordance with 1907 Patent 

 

 

 
 

Illustration 24: View of the track unit 
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It is seen that the tracks run around sprocket wheels; these engage with the main 

chain, just visible, to which the individual 'treads' or blocks are attached.  In this case, 

it may be called the driving chain.  The pair of bearing chains is visible.  These chains 

fall into place in the manner portrayed in Illustration 14.  At each end of the track unit 

somewhat semi-circular guides are seen - curved initially to follow the arc of the 

sprocket wheels, then falling away - over which the respective bearing chains run. 

This vehicle is steered in the normal way via a pair of solid rubber-tyred wheels. 

 

Note: The arc of the forward guide in Illustration 24 appears not to follow closely the 

arc of the sprocket wheel, giving an impression that the guide does not lie in a plane 

parallel to the plane of the sprocket.  

 

Information on the provenance of this tracked motor lorry is given at Annex T. 

 

As seen in Illustration 22, and described in the Patent Specification, the track is 

designed to be silent in use, and not damaging to the road surface. The treads attached 

to the bearing chain may be formed of balata, a hard rubber-like material.  

 

Frank Beamond's patent application was made on 9th February 1907; the Complete 

Specification 
5
 was left on 7th August 1907 and the patent was accepted on 17th 

October 1907, number 3266. 

 

The patent as published by HMSO appears at Annex G. 

 

In the Abridgements of Specifications in The Illustrated Official Journal (Patents) 

pages 693-4 this patent appears under the heading "Vehicle wheels". See Annex H, 

which also includes an extract from The Industrial Motor Review of June 1908. 

 

A manuscript version of the Patent Specification is shown at Annex I, entitled "A 

Roller Pedrail", and date-stamped "8 FEB". (The Date of Application for Patent No. 

3266 was 9th Feb., 1907.) 

The description "Pedrail" was in general use at that time, applied particularly to 

Diplock's inventions and similar, where a succession of feet tread the ground as the 

vehicle moves along. 

In the 1900 Provisional Specification, we find spellings "travils" and "levil" which, 

we may suppose - from comparison with the manuscript at Annex I - were introduced 

by a copy-typist.  

 

 

6. Patent of 1907: United States of America 

 

An extract from The Official Gazette of the U.S. Patent Office is given at Annex J re 

US Patent 908,441 "Transporting Apparatus" file Aug 19, 1907 (Volume 908 page 4). 

Granted January 5 1909. 

 

Having given the text of the GB Patent at Annex G, we do not add a further Annex 

presenting the corresponding US Patent.  The full US Patent follows the inventor's 

script, without evidence of editorial changes by an intermediary.   
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7. Patent of 1907: Other Countries Overseas 

 

We identify three patents as follows; the French and Belgian patents are in French : 

 

Canada 1908 #113,424  Filed 24th February 1908 granted 11th August 1908 for 6 

years. (The surname is given wrongly as "Beaumond" 
6
 on page iv of August 1908 

Index of Inventors and Patentees.) 

 

Belgium # 205,687, 7 February 1908  (Indexed under Loescher-Beamond rather than 

Beamond.) 

 

France #387.771, 6 February 1908 (again indexed under Loescher-Beamond.) 

 

Again, we do not add Annexes showing these patents.  (The original Patent 

Documents are splendidly presented by the issuing offices, for example the Canadian 

patent is tied with an attractive green ribbon with a red seal, and underlining in red 

ink, whereas the US Patent has a blue ribbon with a red seal.) 

 

 

8.  Further Development 
 

The granting of patents in 1907/8 did not mark the end of Frank Beamond's inventive 

activities.  A logical development is to make the rollers (as used in the chains) a larger 

diameter.  To do this, to overcome the constraint of accommodating the rollers on the 

treads (as in Illustration 18), the obvious change is to mount the rollers outside the 

body of the treads, as shown in Illustrations 25, 26 and 27 below.   

 

 

 
 

Illustration 25: Photograph of track, without sprocket wheels, using larger rollers 
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Illustration 26: Enlarged view of the track assembly shown above in Illustration 

25 

 

 

 

The following illustration shows his track design of 1910:   

 

 

 
 

Illustration 27: Later Design 

 

 

 

 

An enlarged view shows how the track is fabricated (see Illustration 28 below).   

The track runs on rollers; the individual treads forming the track are linked by flat 

metal strips and pins, rather than pre-fabricated chain.  Each 'block' or 'tread' is 

retained by a pair of pins which pass through the arrangement of metal strips.  We see 

a heavy-duty robust construction, very suitable for off-road service. 
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Illustration 28: Later Design, 1910 

 

 

 

 

The tracks illustrated in this section extend beyond the scope of Frank Beamond's 

1907 patent, but he did not apply for further patents.  A likely reason for this is that 

other inventors had already secured patents covering the general arrangement depicted 

above.  More detail on this proposition is given in Annex R, itself following on from 

Annex Q.   
 

 

 

 

 

 

9.  Publicity 

 

9.1 Flier, Illustrated Headed Notepaper and Letter 

 

The sales flier shown in Illustration 29 below features a tracked lorry built in 

accordance with Frank Beamond's patent of 1900.  The flier highlights some of the 

advantages of tracks over wheels.  It may be assumed that the sheet was prepared 

sometime between 1900 and 1907. 
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Illustration 29: Sales Flier 

 

 

 

Illustration 30 shows the head of a sheet of printed notepaper.  The track is a later 

version (1907) than that in Illustration 29.  The photograph shows a horse, named 

Punch, with a load of potatoes on land in Four Oaks, farmed by Mr. Richard Francis 

(brother-in-law to Frank Beamond).
7
  The notepaper would have been prepared after 

1912, when the inventor had moved to the Freehold Farm in Norbury village. 

With reference to Lydham Heath station, near to Norbury, the railway - known as the 

Bishop's Castle Railway, which ran between Bishop's Castle and Craven Arms - 

ceased to operate in 1935. 
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Illustration 30: Caterpillar Truck 

 

 

 

 

 

 

In this section we include a letter from Frank Beamond to the Farmer and 

Stockbreeder, on advantages of caterpillar-tracked lorries: 

 

 

From 

THE FARMER AND STOCK-BREEDER February 25, 1929 p.420 

 

HIGH FARM CARTS 

 

 Sir, — It is always interesting to hear of other people's experiences in farm 

work.  Personally I find that a low cart or load is much easier to balance than a high 

one.  More than once I have seen a horse in the shafts of an ordinary cart lifted 

completely off its feet and swung in the air, and a waggon with half a harvest load fall 

over on its side and continue rolling until on its wheels again, when it stood empty of 

course, with its load on the ground.  The loader, being fairly acrobatic, escaped 

unhurt. 

 I am at present using lorries on caterpillars 18in. high, and find them a great 

improvement; they do away with ruts that trouble some people.  Possibly on some 

farms twice the weight could be taken on one load. 

 Mr. Wallis says that the experience of several hundred years proves the high 

cart to be the best.  Does he still use the sickle, scythe, flail, and stage coach? —I am, 

etc., 

 February 20      Frank L. Beamond 
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9.2 Demonstrations 

 

Frank Beamond took advantage of opportunities at agricultural and other shows, to 

demonstrate his tracked lorries, for example at The Shropshire and West Midland 

Agricultural Society's Annual Show at Shrewsbury 
8
 on Wednesday and Thursday 

May 29
th

 and 30
th

 1929.  From Frank Beamond's farm to Shrewsbury is about 15½ 

miles (25 km). 

 

Of particular interest is a demonstration at a commercial motor show at Aston in 

October 1907. A contemporary report from The Hereford Times follows: 

 

Hereford Times Report Saturday October 12, 1907 
 

COMMERCIAL MOTOR TRIALS  

 

A USEFUL AGRICUTURAL LORRY 

 
FROM AN OCCASIONAL CORRESPONDENT  

 
As a side show at the exhibition of commercial motors, at Aston, a horse-drawn lorry 

or dray, for agricultural and other purposes, created a general sensation, and also much 

interest among the motor experts, and officials of the trials, owing to the peculiar arrangement 

which took the place of wheels.  No name has yet apparently been given to the arrangement 

by the inventor, but the snake, the caterpillar, and the centipede were the descriptive titles 

given by various officials of the club and their other expert companions. 

 

The arrangement that took the place of the ordinary four wheels, was, indeed, a 

succession of plates, like the feet of the caterpillar carried on an endless band, moved over an 

iron frame, by roller chains, moved by sprocket wheels attached to the two axles.  Thus a flat 

of plates was laid between the two axles, which prevented sinking into soft, dry or wet 

ground.  An illustration will be found on page 2 of the Illustrated Supplement presented with 

this week's Hereford Times.   

 

The inventor (Mr F. Beamond, Mere Green, Sutton Coldfield) claims as advantages 

of his patent (now complete, at home and abroad) that conveyances with his attachment in 

lieu of wheels will pass over soft ground without sinking, that greater loads can be drawn by 

one horse, and that less wear and tear on roads, and therefore less dust will be the result of its 

use. 

In reply to the writer, Mr Beamond placed the cost of his apparatus as less than four 

wheels, and that once understood, the repairs would be far less than the ordinary wear and tear 

of a light or heavy waggon. 

 

As with front and back arrangements the invention is applicable to commercial 

motors driven by electric, petrol, or steam power, inquiries for clear particulars have already 

been received from several of the most influential experts of the trade. 

 

The writer has seen the lorry here described and illustrated at actual harvest work on 

Mr Beamond's farm, carrying clover, wheat and oats with one horse, while similar loads on a 

similar lorry on four wheels needed two horses, working in the same field, and at the same 

time. 
(copied from Second Sheet page 13 of the newspaper) 
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Illustration 31: Tracked Lorry "No.1, 1907" 

 

Photograph reproduced in "The Hereford Times" on page 2 of the "Illustrated 

Supplement" with the caption NOVEL AGRICULTURAL LORRY 

 

 

Among other things, in this report the contemporary record of the epithets snake, 

caterpillar and centipede for the endless track is particularly interesting. 

 

 

 

10.  Posthumous Press Reports 

 

Whilst considering press reports, we step forward to short accounts of the inventor's 

achievements published some years after his death, first an account in The Farmer 

and Stockbreeder of 21 August 1962, the second in The Sutton News of 29 January 

1965. 

 

● Farmer and Stockbreeder, page 50, 'ALONG THE LINE' "On and Off" 

 
ON THE TRACK 

 

Endless track vehicles play a great part in agriculture nowadays and I suppose most of us 

think that the idea came from America.  In fact I have discovered that it is a highly debatable 

point who thought of the principle first, an American or a young Warwickshire farmer named 

Frank Beamond.  But we have to concede that the American was quicker off the mark in 

exploiting the business angle. 
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It was in the early 1890s that the late Mr. Frank Beamond first proved that his idea would 

work by building what he described as a farmer's lorry that would go with ease over soft, 

sticky and uneven ground. 

 

HORSE-DRAWN 

 

Amusing though it may seem to us nearly three-quarters of a century later this early tracklayer 

"farmer's lorry" was a horse-drawn trailer. 

 

This vehicle Mr. Beamond put together himself at Olton, Warwicks.  It worked after a 

fashion, but proved awkward to turn.  However, he improved it and took out his first patent in 

1900.  This patent was renewed (with mechanical vehicles in mind) in 1907 and, meanwhile, 

a USA patent was granted. 

 

ENDLESS TYRE 

 

Mr. Beamond's inventive power was by no means exhausted.  In 1901 he petitioned the 

Commissioner of Patents concerning an endless pneumatic tyre.  The neat idea - for those 

days, at least - seems to have been that the effect of inflating the tyre was to force the metal 

securing lugs into a locked position. 

 

But it seems that Mr. Beamond was more of an artist than a business man. Nowadays 

everyone has heard of endless tracks, but few have heard of Mr. Frank Beamond who was a 

hair's breadth from fame and fortune.   
--------- 

 

Comment: The reference to an American inventor is highly significant.  It may be 

argued that aspects of Alvin Lombard's US patent of 1900 anticipated parts of Frank 

Beamond's patent of 1907.  We shall consider this point in more detail in Annex Q. 

  

 

● The News, January 29, 1965  

 

Long before the tanks he used tracked vehicles at Four Oaks 

 

 

    

 

 

Illustration 32                            Illustration 33 
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Caption to photograph of Frank Beamond (Illustration 32): 

 

 Mr. Frank Beamond, the Four Oaks inventor of the latter part of the last century 

and the early part of the present one; he thought of and made caterpillar wheels 66 years 

ago.  

 

Caption to photograph of a horse-drawn caterpillar lorry (Illustration 33): 

 

 One of Mr. Beamond's caterpillar vehicles in action, collecting produce to be 

hauled over the rough ground at Coppice Farm, near Four Oaks railway station. 

 

 

Caterpillar wheels inventor 
 

 Who invented the tank?  I do not mean the armoured part of it for the Romans 

employed that part of it in their battles, but the motive system, the caterpillar instead of the 

round wheel?  When was it invented?  In 1915 with the experimental tanks?  Not on your life; 

in Four Oaks some 66 years ago!  

 

 Mr. W.E. Jones, of 128, Grange Lane, Four Oaks, dropped in to the "News" office on 

Monday with the picture reproduced here, one of the late Mr. Frank Beamond, inventor, of 

Coppice Farm, near Four Oaks railway station, and the other of the caterpillar farm cart which 

he designed. 

 

 Mr. Beamond was always inventing things.  He had bad luck with his caterpillar 

wheels so far as registration is concerned, however, since someone else thought of the idea 

around the same time and registered it at the Patents Office one day before he went to do so! 

 

 Mr. Jones well remembers going on outings to Olton in a home-made motor vehicle 

with caterpillar wheels, the design of Frank Beamond.  That was seven or eight years before 

the prototype tank was tried out in service before Lord Kitchener and others. 

 

---------------- 

 

Comment: The photograph of Frank Beamond is that seen in Illustration 1 above.  

The photograph of horse and lorry may be compared with that at Illustration 30 

above. Illustration 33 shows an additional basket being loaded or unloaded, and 

another basket on the ground. The latter basket is just evident in Illustration 30. 

Again the horse is Punch, the person on this illustration may be Mr. R. Francis, of 

Coppice Farm (see Note
7
) . 

We will look at 'the invention of the track', by reference to GB and foreign patents in 

Section 11 below. And as we shall see, the' principle' or 'idea' was in place decades 

before.  The anticipation of Frank Beamond's Patent by one day may be hyperbole 

(whether that of 1900, or of 1907, is not stated) but, as noted earlier, we shall 

consider Alvin Lombard's Patent at Annex Q.  Nevertheless the implementation of 

Frank Beamond's design is novel; his patents are both original and valid. 

The' home-made vehicle with caterpillar wheels' is, in all likelihood, the motor lorry 

seen in Illustration 23, and 'seven or eight years before the prototype tank' would 

place the year of the ' half-track' motor lorry as around 1908 or 9 
9
, a year or two 

after his 1907 patent. But the reference in the news report is to outings on the motor 

lorry, not the year in which Frank Beamond fitted tracks to it. 
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11. In Perspective: 

 

11.1 Review of British Patents 

 

The writer of this article has drawn from the Great Britain Patent Office "Abridgment 

of Specifications" to form an outline of patents granted down the years, in which 

inventions touching on self-laid tracks for vehicles are presented. 

 

The full reference is: "Abridgements" Class 7 "Aids to Locomotion" AD 1691 - 1856 

(Printed by Order of the Commissioners of Patents, London, Printed by Eyre & 

Spottiswood, Published at the Great Seal of the Patent Office 1858 with a Preface by 

B. Woodcroft.)
10

 

 

In his Preface, Woodcroft writes ".... In this series of Abridgments, under the title of "Aids 

to Locomotion", are included the following contrivances which have been invented for 

facilitating the progress of carriages of vehicles and agricultural implements over yielding and 

unyielding surfaces - 

Broad wheels and rollers 

Endless travelling railways: comprising endless chains of rollers - endless chains or 

supporting pieces, applied separately to the wheel, but acting as a continuous railway - 

circular rails. 

Wheels with spikes &c. &c. ...." 
 

This Abridgement starts with Edisbury's Patent N
o
 277, dated October 1 AD 1691.  

Third in the entries is Edgeworth's Patent N
o
 953 of February 5 AD 1770.  In his 

memoirs, Edgeworth writes "Indeed, the only mortification that affected me was my 

discovering, many years after taking out my Patent, that the rudiments of my whole 

scheme were mentioned in an obscure memoir of the French Academy".  Woodcroft 

identifies Pages 33 and 7 of  Vol. III of the "Machines Approuvées par l'Academie 

Royale des Sciences" as the likely source of Edgeworth's discovery. 

 

The review of British Patents in this section of the "Abridgements" epitomises in one 

form or another the anticipation of an invention by an earlier inventor.  Although we 

do not necessarily look for a single invention from which all others flow, nevertheless 

significant and novel contributions to the evolution, the continuing development, of 

the continuous track may be identified.  Yet, that said, the full, detailed, design 

proposed by Sir George Cayley in 1825 is so impressive and is, in all essentials, not 

greatly different from today's continuous track, we feel compelled to include at Annex 

K a copy of the Engineering Drawing which Sir George includes in his Patent 

Specification 5260. 
 

The scope of other Classes of Abridgements must not be overlooked.  "Abridgements" 

Class 98 Carriages (Road) AD 1625 - 1866 and "Abridgements" Class 144 "Wheels 

&c.", AD 1855 - 1892 are, amongst others, valuable sources of inventions bearing on 

tracks for vehicles, indeed Class 144 continues to more recent years eg  1893 - 1896 

and beyond; "Abridgements" Class 108 Road Vehicles is also relevant.   

 

Of significance is John Heathcoat's "Machinery and Apparatus for Draining and 

Cultivation", GB Patent No. 6267 of 1832, which invention is outlined in Annex N.   

 

Notes on an application of the Patents Act of 1907 are given at Annex L. 

 

22 



 

We give, at Annex M, Frank Beamond's place in the sequence of British inventions 

registered at the British Patent Office.   

 

Rather than burden this article with excessive detail we note that, following Sir 

George Cayley, apart from John Heathcoat in 1832, there was relatively little activity 

on Patents concerning 'tracks' until the mid 1850s, after which the frequency of Patent 

Applications began to gather pace.  This was stimulated by Boydell's patents for his 

wheel, as used by artillery
11

 in the Crimean War, but as this was not a continuous 

"full-track" we do not pursue it further here. Along the way, we note Waller's Patent 

N
o
 1688 of 1877, Bickford's Patent N

o 
3439 of 1879, Dinsmoor's Patent N

o
 13,651 of 

1886 and Diplock's Patent N
o
 14710 of 1899. 

 

Comment: Application for Bramah Joseph Diplock's Patent N
o
 14710 of 1899 entitled 

"Improvement in Traction Engines and Other Vehicles" was made on 17
th

July 1899, 

the Complete Specification was left on 12
th
April 1900, and Accepted on 17

th
July 1900. 

This predates Frank Beamond's Patent of 1900, but as may be seen from Annex O, it 

did not address the 'continuous track'.  It consisted of a number of feet around a 

wheel, arranged that three or more feet were in contact with the ground at any time.  

 

An uninformed, casual, commentator might suppose that Frank Beamond's patent of 

1900 was anticipated by Bramah Diplock's patent of 1899, but that was not the case, 

as will be seen at a glance from the illustration below.  

 

 

 

Illustration 34: Diplock wheel (Patent of 1899) 

Annex O (q.v.) addresses the Diplock Pedrail 

 

   

 

David Roberts' Patent N
o
 16345 of 1904 followed Frank Beamond's Patent of 1900, 

and by the end of the first decade of the 20
th

 Century, work on the development of the 

continuous track had 'lifted off'.  For example, whilst Chief Engineer of Hornsby, and 

later Managing Director, David Roberts raised a string of Patents after 1904.  Further 

to Bramah Diplock, other inventors addressed new applications, for example Belton 
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Hamilton's patent N
o
 10397of 1908 stems from the development of a motor sledge for 

use in the Antarctic, patented in the year after Frank Beamond's GB patent No. 3266. 

 

 

   

Illustration 35: Tracked snow tractor in the Antarctic, November 1911 

 

 

The tracked snow tractor was a 'special' design for Scott's Antarctic expedition.  In the 

mainstream of GB track developments, David Robert's 1904 patent is paramount; we 

devote space to it at Annex P.  

 

11.2 Review of American Patents 

  

It is appropriate to consider Patents in the USA, not least because Frank Beamond 

filed three of them in America, continuous, endless tracks being the subject of two of 

them. 

 

Our primary source of information is the Official Gazette of the US Patent Office. An 

early invention of note is Warren Miller's Patent N
o
 23,853 of May 3 1859, a 

locomotive machine on tracks for propelling plows.  (His invention is described and 

illustrated in the Annual Report of the Commissioner of Patents 1859 text, p. 359, and 

plates, p. 246.)  It is interesting to compare the track layout with that in Heathcoat's 

patent of 1832 for his ploughing engine; both have four ranks of supporting wheels 

between the main front and rear wheels. 

 

 
 

Illustration 36: Miller's plowing locomotive 
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Other US Patents of note include those by Robert Parvin, (1871, Patent No. 119,878),  

and Henry Stith (1873, 1880 & 1900, Patent Nos. 138,707
12

, 224,741 & 654,291 

respectively).  Again, as cited above with its British Patent Number, Dinsmoor of 

Warren, Pennsylvania, US Patent N
o
 351,749 of February 17 1886 stands out - Parvin 

with his 5-sided wheels veers somewhat from the main stream of track development, 

as did Fowler and Burton's patent No. GB1948 of 1858
13

. 

 

Alvin Lombard of Waterville, Maine, patented his tracked "Logging-Engine", Patent 

N
o
. 674,787 (filed November 9 1900) only months after Frank Beamond had filed his 

US Patent N
o
 666,893 on June 20 1900.  But whereas Frank Beamond, primarily 

addressed a trailed tracked "Vehicle", Lombard covers a self-propelled engine. 

 
(We note here, as a matter of sequence, that Frank Beamond's Patent N

o
 706,293 "Pneumatic 

Tread or Tire" was filed on October 11 1901.) 

 

Benjamin Holt of Stockton, California patented his "Traction Engine" N
o
 874,008 

1907, filed on February 9, granted December 17. Illustration on page 1793 of the 

Gazette (side view, showing the "endless platforms" [tracks]): 

       
Illustration 37: Benjamin Holt's Crawler Tractor 

 

Alvin Lombard followed with Patent No 854,364, "Log Hauler", filed on November 

22 1905, issued May 21 1907; James Hill's Patent No. 866,647 "Traction Apron" was 

filed on March 30 1907 and published on September 24 1907; and Frank Beamond's 

Patent N
o
 908,441 "Transporting Apparatus" was filed Aug 19, 1907 and issued on 

January 5 1909.  A comparison between this group of three patents is made in 

Annexes Q & R.  We record here our view that the use of self-laid tracks generally 

was stimulated by Lombard's "Log Haulers", three of which were shipped to Russia 

but, for reasons of brevity we do not enlarge on patent rights and litigation between 

Lombard and Holt on the ground that Lombard's patent had been infringed
14

.  Suffice 

it to say that the principle of the endless track was not unique, but implementations 

differed, some were protected by grant of patent.  

David Roberts filed patents in the USA too, for example Patent No 930,798 filed 

March 14, 1908 "Portable Tracks for Motor Vehicles" by David Roberts and Charles 

James, Grantham, England; and Patent No 916,601 "Traction Engine", also by 

Roberts & James and also on March 14, 1908. 

 

There followed a series of patents by American manufacturers including Pliny Holt, 

Benjamin Holt also VF Feeny (of the Holt Manufacturing Co.), John Appleby also FB 

Dehn (of the Bullock Tractor Company) and William Strait (of the Strait Tractor Co.) 

- again these lie beyond the scope of this article. 
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12. The Evolution of the British Tank 

 

Initiatives on the development of armoured landships were advanced by Rear-Admiral 

Murray Sueter of the Royal Navy Air Service (then Director of the Air Department), 

when Winston Churchill was First Lord of the Admiralty.  Believing caterpillar tracks 

to be a solution to problems of crossing difficult terrain, Murray Sueter had earlier 

advised Captain Robert Scott to develop caterpillar sleighs for use in the Antarctic 

(see Illustration 35, section 11.1, page 24). 

For the First World War, in which trench warfare characterised the nature of the 

conflict, Murray Sueter considered that a caterpillar-tracked armoured landship, 

estimated to weigh 24 tons, should be developed as a means of crossing "no-man's-

land".  A demonstration of the caterpillar system was arranged on Horse Guards' 

Parade on 16
th

 February 1915.  Murray Sueter writes "Mr. Churchill pushed the truck 

about Horse Guards' Parade, and was amazed at the ease with which this truck with a 

full load of stones could be moved". He continues "After considerable discussion it 

ended in Mr. Churchill being quite satisfied that our turreted armoured cars could be 

constructed with caterpillars instead of wheels, and he gave .. approval ... to build 

eighteen landships" - later to be called 'tanks'. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

    

  Illustration 38: Diplock  Caterpillar             Illustration 39: Frank Beamond's  

 Truck Demonstrated February 1915             Agricultural Lorry No.1  of 1907      

 

 

Illustration 38 is a photograph of The Diplock Caterpillar Truck
15,16

 used by Murray 

Sueter to demonstrate to Mr. Winston Churchill how caterpillars could replace wheels 

of Armoured Cars, on February 16
th

 1915.  (Coincidentally, trials of the Holt 

caterpillar were conducted at Shoeburyness on 17
th

 February 1915, on which occasion 

it was deemed to be unsatisfactory
17

.) 

 

Illustration 39 is a photograph of Fank Beamond's Lorry (printed in the Illustrated 

Supplement to The Hereford Times date October 12 1907. His tracked lorry was 

exhibited at Commercial Motor Trials at Aston some 8 years before the demonstration 

to Winston Churchill on Horse Guards' Parade.)  Moreover Frank Beamond's tracked 

lorry of 1900 (see Illustration 7) was in use 15 years before the pivotal demonstration 

to Winston Churchill 1915.   

  

 

13. The Royal Commission on Awards for Inventors 

 

In 1919, a Royal Commission considered inventors’ claims in respect of the British 
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World War I Tank, which was deemed a success breaking the stalemate of relentless 

trench warfare with an horrific loss of life and a host of casualties. 

 

At first, in the development of the Tank, extended caterpillar tracks and suspension 

units were bought for the first prototype tank from the makers of the Bullock tractor in 

Chicago, but they proved to be inadequate. They were too small, were easily shed and 

had poor grip.  Tritton of William Foster and Company Limited and Lieutenant 

Wilson of the Royal Naval Air Service developed a new type of track, running around 

the full height of the tank's hull.  In essence, it consisted of a series of metal plates 

rivetted to a 'chain'.  Each track was composed, normally, of ninety plates or road 

shoes, the separate plates being coupled together by means of links (two per plate) and 

link pins, the links themselves being recessed so as to engage with the driving wheels. 

The weight of the machine was carried upon the track by means of rollers, whilst the 

track was supported on the top of the hull by skids or rails (see page V7). 

 

Frank Beamond did not submit a claim for his development of the 'caterpillar' track, 

as being a contributor to the success of the Tank, but we know that his inventions 

were drawn to the attention of the secretariat supporting the Royal Commission, as we 

see from the following letter, of which we have a carbon copy: 
 

         Ingleton, 

           Solihull, 

              Warwickshire 

 

 

The Controller of Munitions Inventions, 

 Princess Street, 

  Westminster, 

   London.  S.W......1.    N..I.D./R/3801 

 

 

Dear Sir, 

 

  Your letter of Nov. 16th, which was unfortunately wrongly addressed has reached me 

after considerable delay. 

I think if you carefully read my application again you will see that I admit the patents are run out.  

(How could it be otherwise when the inventor could find no one to appreciate his invention). 

But I still claim that Mr.F.L.Beamond's patent 3266/07 was the first introduction to the world of the 

idea of a motor propelled vehicle working on the endless track principle, as used on the Tanks, and 

guns such as were exhibited in Birmingham and London. 

 

  Details may be different, but the idea was his,  If that is so, seeing that the invention 

has been of such immense value, the inventor ought not to be overlooked, and the fact that the patents 

are run out should not count. 

 

      Yours faithfully, 

 

 

 

P.S.  Would it be too much to ask for number of the 1890 patent, you mention. 

 

 

We have been able to establish that the letter was written by Frank Beamond's cousin 

William Beamond, Secretary to a company of silversmiths in Birmingham.  In it, 

reference is made to a letter from the Controller of Military Munitions Inventions 

dated November 16
th

.  The year (not stated) would have been 1919. 
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William Beamond's claim that patent 3266/07 was the first introduction to the world 

of the idea of a motor propelled vehicle working on the endless track principle is 

clearly wrong - one of its predecessors was David Roberts patent 16345 of 1904, to 

give but one instance, although that itself was preceded by Frank Beamond's patent 

1673 of 1900.  Unsurprisingly, the claim was rejected but, as we shall see, a reason 

given for its rejection was spurious.   

 

We can infer that the letter from The Controller of Munitions Inventions to which 

William Beamond is replying (as above), seeks to justify its rejection of the claim on 

the ground of a prior patent of 1890.  Whilst we may consider rejection of the claim to 

be above and beyond dispute, it is reasonable to expect the Secretariat to be competent 

in framing their reply.  Instead, as outlined in Annex U, this writer shows they have 

made an error in quoting a prior patent of 1890, thereby revealing an unacceptable 

level of ignorance, absence of diligence and lack of oversight in the Secretariat.  An 

account by Rear Admiral Sir Murray Sueter of his department's administration of 

claims reflects no credit on the organisation or its professionalism.  To place our 

comments in context, Annex U gives in some detail an account of the Royal 

Commission on awards to inventors of the 'tank'.  

  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

14. Evaluation 

 

We have seen that Frank Beamond developed the endless track in the first decade of 

the 20
th

 Century; patents were granted in 1900 and 1907.  His designs were tried, 

tested and put to work.  They were entirely practicable, and were demonstrated at 

various events.  Frank Beamond's 1907 Patent was applicable to self-propelled 

vehicles.  Indeed, Frank Beamond acquired a motor lorry fitted with solid rubber tyres 

in the early part of the century and replaced its rear wheels with tracks. 

 

In retrospect we see that he was ahead of his time in the provision of rubber treads in 

order to secure a smooth, quiet ride, at the same time ensuring that road surfaces 

would be undamaged from the passage of the tracked vehicle, for only in recent 

decades have rubber tracks come into prominence.  

 

Would he have gained a market for his tracked lorries if he had been allied to an 

engineering manufacturer, rather than being an individual, solitary, inventor and 

farmer?  Let us look at the fortunes of two companies who demonstrated the endless 

track.  

 

First, the Diplock Transport Company of Fulham. Its Director, Bramah Joseph 

Diplock was a prolific inventor who championed the Pedrail (feet around a wheel, as 

illustrated) as well as promoting the endless track, as seen on Horse Guards' Parade. 

His business did not grow to take a vast share of the British market
18

, it was 'wound 

up' in 1921. 

 

Second, Richard Hornsby and Sons of Grantham.  Their Chief Engineer, later 

Managing Director, David Roberts was also an inventor with many patents to his 

name.  We have noted his key patent of 1904 for an endless track tractor (Section 11.1 

above and Annex P). The results of trials for the British Army are well documented 

and supported with an impressive series of photographs, and cine film. 
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To this writer, the performance of his tractor, and endless track trailers, in trials was 

remarkable, but the artillery was not impressed. Until overwhelmed by the realities of 

WWI, their preference was for horses with which the soldiers were familiar; their 

objections included the noise of the unsilenced engines frightening the horses and 

some soldiers complained of the smell of exhaust fumes1199
..    

By 1911, the prospects for Roberts's machine were fading. The War Office was 

uninterested. Roberts had spent five years on the project, barely covering his 

development costs with the fees received from the Army
20

. He had supplied a crawler 

for evaluation and sold a further chain-track tractor to the Army in 1910; but he had 

secured no major orders, either military or civilian. He sold his patent rights to the 

Holt Manufacturing Company in America
21

, and withdrew from the market. 

  

Thus, at the start of the First World War, British-designed 'caterpillar' tractors, were 

absent from the scene. The caterpillar track had not gained widespread acceptance in 

agriculture or allied industries in Britain.  Other than the military field, the "endless 

track" had found its place in specialist applications, such as on the ice and snow of the 

Antarctic. 

 

On the other hand, the market for 'tracklayers' or 'caterpillars' expanded more rapidly 

in the USA in civilian applications, and their industry managed to bridge the transition 

from the heavy wartime demand to the reduced market in peacetime. 

 

Who can say what influence Frank Beamond's Patents may have had on inventors and 

designers at home and abroad - on David Roberts or Belton Hamilton for example? 

And no more than half a dozen years after his second patent was granted in Britain, 

America and other countries, and with the activities of other ingenious inventors in 

this field, the caterpillar track was to receive widespread recognition around the 

world, such that its presence and utility became commonplace.  

 

 

 

 

 
 

Closing photograph: Frank Beamond's lorry of 1900 
(as Illustration 7 on page 3) 
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ANNEX A 

 

An Outline of Frank Beamond's Family History 

 

Frank Beamond was born in the English-Welsh Borderland, in 1870.  In his formative 

years, his home was in the village of Norbury in South-West Shropshire.  His father 

William was a farmer.  Frank followed suit, and spent his life as a farmer too, whilst 

at the same time turning his mind to inventions relevant to his occupation.  He drew 

on his income from farming to support the realisation of his inventions, and in the 

course of this activity, he took out three patents.  

 

His mother Ann's maiden name was Loescher, which was given to Frank as his 

middle name.  The Loescher family had flourished, after initial poverty, in the "Black 

Country", in other words near Birmingham, and took a farm near Norbury.  This is 

how William and Ann became acquainted, in this small quiet rural community.  But 

the Loescher family moved to Erdington in the West Midlands, after 5 years, in 1866, 

perhaps hoping to avoid close liaisons between their daughters Ann and Catherine and 

the Beamond brothers William and John, who may not have been regarded as 

desirable suitors.  For example William could not read or write; it was said that his 

parents could not afford a penny for William to attend school.  However, the distance 

between Norbury and Erdington proved not to be a barrier; William married Ann and 

John married Catherine.  

 

Ann settled with William in Norbury after their marriage in 1866.  In 1871, William 

and Ann, with their children Clara, Alice and Frank, moved to the Freehold Farm. 

Frank, born at The Freehold farm, was the third of twelve children (8 girls and 4 

boys).  The family flourished, William, cap in hand, applied for and was granted the 

tenancy of Norbury Hall Farm in 1881.  (His youngest son Albert bought the Hall 

Farm in 1920.)   

 

The close ties between the Borderland and West Midland families were maintained. 

John and Catherine moved to the West Midlands in 1870, settling at Solihull.  In 1873 

John took the tenancy of Blossomfield Farm
22

.  Frank went to the West Midlands too 

around 1895, as did his younger brother John in 1904, and it was there that Frank 

secured patents for his 'caterpillar tracks', the first in 1900 from Coppice Farm, Mere 

Green Road, Four Oaks, Sutton Coldfield, near Birmingham, the second in 1907 when 

he was living in Field House, still in Mere Green Road, in the County of Warwick.  

Frank married Ada Williams on 13th June 1900, the day after his birthday.  Whilst 

they were courting, Ada kept a diary and from it, we know both the chronology and 

key events leading to his patent(s) in 1900.  In 1912 Frank, with Ada, returned to the 

Borderland, bought the Freehold Farm at Norbury in 1922, and The Hall in 1934.  At 

that time, Frank and Ada lived at The Freehold and let The Hall farmhouse. 

 

Down the years, he applied himself to easing tasks on the farm, for example 

constructing and using a hay-sweep to reduce the manual effort in gathering hay by 

loading it on wagon. (Compare with the inventiveness of farmers in Montana seen in 

the Beaverslide Haystacker, a system still used today). He was keen on mechanisation 
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and was the first to plough the bracken-covered Norbury Hill, which he did by tractor. 

 

Frank Beamond, farmer, inventor and Methodist Local Preacher, died at Norbury  in 

1941, aged 71 years. 

 

 

 

 
 

Illustration at Annex A: The Freehold 

 

 

 

 

 

 
 

Illustration at Annex A: Norbury Hall 
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ANNEX B 

 

Extracts from Ada William's Diary  January to June 1900 

 

1900 

 

January 

 

Monday 1st   Letter from Frank Beamond to Mr. Brampton enquiring about 

Mr. Thomson, patent agent. 

 

Tuesday 9th   Ada working at the drawing of the invention. 

 

Saturday 13th Father (Alfred Williams) went to see Mr. Baker to ask him if he 

could give us any information about patenting. 

 

Monday 15th   Frank called on Thomsons Patent agents explained his 

invention to them and asked if they could do anything in the 

way of selling it but they told him no one would take it up 

unless they could see it in working order. 

 

Tuesday 23rd   Forms for Patent Application got from Post Office. 

 

Wednesday 24th Frank and father writing out the Specification. 

 

Thursday 25th  Frank called and posted it. 

 

February 

 

Saturday 10th  Title "Metal Belt" not accepted; they suggested "Portable 

endless tracks for vehicles", that was agreed. The drawings 

were not done on the 'proper' paper. I (Ada) shall have to do 

them again. 

 

Monday 12th  Father has been busy making a model for the castings for the 

lorry which Frank is going to have built he hopes to have it 

ready by May. 

 

Tuesday 20th  (Ada) has the drawings complete and sent off. Hope the mighty 

Comptroller will accept them this time.  

 

Monday 26th   Frank called to see how Father was progressing with the model 

and he helped (Ada) with the drawings. 

 

March 

 

Saturday 3rd  Received acceptance of Patent today. 

 

Wednesday 7th   Frank is going to take out the patent for the United States.   
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Friday 9th We have been busy trying to get the United States patent sent 

off but we couldn't manage it. We hope to get it off on 

Tuesday. 

 

Monday 12th Have been working on the invention Father making the links 

and screws and swivels. I have been manufacturing tyres, while 

Frank considered and arranged the specification. 

 

Tuesday 13th  This afternoon we sent it off trusting it will have a prosperous 

journey and a good reception. 
                                                                                                                                                                   

April 

 

Tuesday 17th   Went to Sutton to get paper for drawing the bicycle. 

 

Thursday 19th  Been very busy with the drawings. 

 

Friday 27th  Frank has taken the drawing and is going to see Mr. Bevan 

about building the Frame. 

 

Monday 30th    Frank spent the evening with us working at the bicycle tyre. 
 

May 

 

Thursday 3rd  Frank and father have been working at the track. Frank has 

worked and experimented for years and built no end of models 

(of tracks) working out different ideas. 

 

Thursday 17th  US papers signed and sealed by the Notary Public. 

 

Friday 18th   All day getting the American papers ready to send off. 
 

June 

 

Tuesday 12th    Frank's birthday (30th.) 

 

Wednesday 13th   Wedding day 

 

                     
 

Illustration B1: Ada Catherine Beamond née Williams 
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ANNEX C 

 

GB Patent No. 1673 of A.D. 1900 

 

 

This Annex comprises two pages on the Grant of Patent, and five pages presenting the 

Patent Specification and Drawings, both Provisional and Complete. 

The use of Provisional Specifications* is unique to the GB Patent Office. 

 
* The provisional Specification is a facility offered only under British Patent Law. Before 1883 the 

provisional was published even if not followed by a complete and until 1962 the provisional was 

published with the complete after grant. The inventor was thereby enabled to explore the potential of 

the invention before formulating the claims and embarking on full patenting procedures, see 

International Guide to Official Industrial Property Publications "Patents, Designs and Trade Marks 

Act of 1883". 
 

 

Thus, in pages C 4 to C8 of this Annex,  GB Patent No. 1673 of A.D. 1900,  

published by Her Majesty's Stationery Office, bears the title "Portable Endless Tracks 

for Vehicles" and contains i) Provisional Specification accompanied by drawings, 

Figures 1 - 4 and ii) Complete Specification having the same title, and accompanied 

by its own, separate, set of drawings, Figures 1 - 6. 
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ANNEX D 

 

Copy of typescript of draft Patent Application AD 1900 

(drawings not included)  

 

 

 "This invention relates to vehicles, and the object thereof is to provide a 

moveable endless tread therefor which is mounted on and moves with relation to 

the wheels thereof. 

 

 The invention consists in the construction and arrangement of parts herein 

described. 

 

 In the accompanying drawing forming part of the specification, in which 

like reference characters denote like parts in the several views. 

 

 Fig. 1 is a side elevation of the trucks of a vehicle showing my improved 

endless tread applied to the wheels thereof. 

 

 Fig.2 a side elevation of a portion of a vehicle wheel showing a portion of 

the movable endless tread applied thereto, the same being upon an enlarged scale; 

 

 Fig. 3 is a side view of one member of the movable endless tread upon an 

enlarged scale and showing modified form of construction. 

 

 Fig. 4 a side view of several members of the movable tread shown in Figs. 

1 and 2 upon an enlarged scale and partially sectioned, and showing a 

supplemental tubular tread applied thereto; and 

 

 Fig. 5 is an edge view upon a diminished scale of a vehicle wheel, the 

same being formed to receive the movable endless tread shown in the other 

figures. 

 

 Referring more particularly to the drawing, I have shown at 6, the trucks 

of a vehicle, and at 7, the wheels of the said trucks upon which is mounted the 

movable endless tread constructed according to my invention, and denoted by the 

general reference character 8.  Each of the wheels 7 is, as shown in Fig. 5, formed 

with an angular grooved periphery 9, and within said grooved peripheries is 

mounted movable tread 8, which embodies a plurality of members, each denoted 

by the general reference character 10, and each consisting of a base plate 11 

provided with a pair of upwardly directed spaced cheeks 12.  The base plates 11 

are pivotally connected at their ends at 13 in a chain or series, and journalled 

between the upper ends of each pair of cheeks 10 are rollers 14.  A pair of links 

15 are preferably mounted upon each of the rollers 14 at one end of each and 

connected at their other ends by a roller 16.  Adjustable link pins 17 are 

connected with the rollers 16 by threaded end portions 18, and are loosely 

connected with the rollers 14, being provided as the movable tread 8 passes 

around the several wheels, causing said links to be pivotally directed towards the 

base plates 11.                                                                                                                                  
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 I preferably secure to the base plates 11 beneath the same a tubular 

supplemental tread 22, which is formed similarly to the ordinary bicycle tire or 

in any desired manner.  In mounting the movable tread 8 upon several wheels 

7, the cheeks 10 and links 15 and connected parts lie within the grooved 

peripheries 9, and said wheels, as clearly shown in Figs. 1 and 2, and the base 

plates 11 rest upon the extreme peripheries of the said wheels, and as the 

wheels are turned they successively engage the earth constituting the tread for 

the wheels. 

 

 In Fig. 3 I have shown a modified form of construction, comprising the 

base plate 11 and cheeks 12, above described as well as the rollers 14, but the 

links 23 which are which are mounted upon the rollers 14 are connected by 

coiled springs 24 with the base plate 11.  The outer ends of the links 23 are 

connected by rollers 16 in the same manner as the outer ends of the links 15 in 

the springs 24 tend to cause the links 23 to be depressed towards the base 

plates 11 instead of forced outwardly from the same as the moveable tread 

passes about the wheels.  The endless moveable tread 8 is manifestly passed 

continuously about the wheel 7 upon the movement of the said wheels, 

successively presenting base plates 11 to the earth; and as said base plates are 

smooth and plane upon their under surfaces the contact of the wheels with the 

ground is always even and regular. 

 

 I do not limit myself to the specific construction arrangements of parts 

herein described, but reserve my right to vary the same within the scope of my 

invention. 

 

 Having fully described my invention, I claim as new and desire to 

secure by Letters Patent:- 

 

 1. An endless moveable tread for vehicles, which is mounted upon the 

wheels thereof, comprising a plurality of members which are pivotally 

connected, each of said members embodying a base plate, a pair of spaced 

cheeks connected with said base plate, a roller journalled between the cheeks 

of said members and a link connected with said roller at one end and 

adjustably connected with a roller of the next member at the other end, 

substantially as shown and described. 

 

 2. A endless movable tread for vehicles, which is mounted upon the 

wheels thereof, comprising a plurality of members which are pivotally 

connected, each of said members embodying a pair of spaced cheeks, rollers 

mounted in said cheeks, a link connected with said roller at one end and 

provided at the other end with a roller and also with a supplementary roller, an 

adjusting pin operatively connected with the roller, with which said link is 

provided at its end and also connected with the roller which is arranged 

between the cheeks of the next member, said adjusting pin being provided 

with a projecting portion which projects beneath the supplemental roller of the 

said next member, substantially as described." 
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ANNEX E 

 

Extract from US Patent Office Gazette dated January 29, 1901 

(Volume 94, page 860-1) 
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ANNEX F 

 

US Patent 706,293 Pneumatic Tread or Tire 
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ANNEX G 

 

GB Patent No. 3266 of A.D. 1907 

 

 

 

 

 

 

 

 

1907 

 
This Annex, in the following pages, comprises 4 pages of text and 3 pages of 

illustrations. 
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ANNEX H 

 

Abridgement of Specification, Patent 3266, 1907 

 

Abstracted from The Illustrated Official Journal (Patents) pages 693-4 

 

 

 

                                                                    

 

 

 

(In the Abridgements of Specifications in The Illustrated Official Journal (Patents) 

pages 693-4 this patent appears under the heading "Vehicle wheels".) 
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Extract from The Industrial Motor Review June 1908, vol. VIII, No. 150, page 178 

 

"Abridged British Patent Specifications" 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H2 



 

ANNEX I 

 

Manuscript of 1907 Patent 
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ANNEX J 

 

Extract from the Official Gazette of the US Patent Office 

 

US Patent 908,441 "Transporting Apparatus"  

 

filed Aug. 19, 1907 (Volume 908, Page 4), granted Jan. 5 1909 
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908,441. TRANSPORTING APPARATUS.  FRANK 

   BEAMOND, Sutton Coldfield, England. Filed Aug. 1907. 

   Serial No. 389,094. 

 

 
 

 

1.  In vehicles, endless tracks, horizontal inverted channel 

members, connected to the vehicle and arranged to bear on the 

endless tracks as they pass round, in combination with bearing 

chains having two sets of rollers on axes at right angles to each 

other, arranged to work round between the tracks and the 

channels to take the vertical and lateral thrust on the same, 

substantially as described. 

2.  In propelled vehicles, endless tracks, horizontal inverted 

channel members, connected to the vehicle and arranged to bear 

on the tracks as they pass round, and sprocket wheels supported 

from said channels for moving the endless tracks, in 

combination with bearing chains having two sets of rollers on 

axes at right angles to each other, arranged to work round 

between the tracks and the channels to take the vertical and 

lateral thrust on the same. 

3.  In endless track vehicles, tracks working under inverted 

channels secured to the vehicle and over guides at the end of 

same, with bearing chains each comprising two roller systems 

on axes at right angles to each other between the channels and 

the tracks, substantially as described.  
 



 

ANNEX K 

 

Extract from Sir George Cayley's Patent No. 5260, A.D. 1825 

 

Locomotive Apparatus or Revolving Railway 

 

Drawing from his Specification 

 

 

 

 
Sir George Cayley's Patent No. 5260 AD 1825 "A New Locomotive 
Apparatus" 
 

Drawing from Specification 

 

 

 

This is a splendidly detailed design, at once seen in all its essentials as the caterpillar 

track we know today.  In this design the treads are devised to hinge, so as to allow the 

track to bend around the wheels, but are constrained to hinge in only one direction 

such that the track forms a rigid structure between the wheels, as if it were a plank or 

rail, along which the wheels run.  

 

(Both Frank Beamond's Patent of 1900 and David Robert's Patent of 1904 follow a 

broadly similar principle, but in the latter case the treads are constructed such that 

they close together to form a curved surface, as of a wheel of 38 feet in diameter.) 

 

Sir George Cayley's description of his invention is concise, succinct, precise and 

elegant. 

 

We reproduce it here: 

 

"Application to four-wheel carriages of revolving or endless railways. 
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The carriage wheels are made with a flange on each side so as to form a groove or 

recess around the periphery for the reception of an endless chain, which constitutes 

the revolving railway.  Two endless chains are used, one passing around the fore and 

hind wheels at one side of the carriage, and the other passing around the wheels on 

the opposite side.  Each link is furnished with a short roller to bear upon the road, 

and also to facilitate the turning of the carriage (each roller standing at right angles 

to the link); or feet may be attached to the links in place of the rollers.  The joints of 

the links are so formed as to limit the angular motion of any two of the links relatively 

to each other by a stop, and thus form a rigid railway for the carriage to roll upon.  

As the carriage is drawn forward, the several links successively descend in front of 

the fore wheels; and after the wheels have passed over them, they ascend at the back 

of the hind wheels, and again advance to the front." 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

K2 



 

ANNEX L 

 

 

GB Patent Searches: Prior Inventions 

 

 

 
Under Section 7 of the Patents &c. Act of 1907, the Patent Office was required to search for 

earlier patents which may have anticipated a current patent application. 

 

For instance, to give four examples from Abridgment Class 144  

 

(i) Patent N
o
 9782 May 9, 1902 Schiepatti and Izar "Wheels with portable tracks, of the type 

described in specification N
o 
13651 (1886)  [Dinsmoor*] and N

o
 3439 [Bickford]"  

*Note: also Dinsmoor's US Patent N
o
 351,749 refers.  

 

(ii) Patent N
o 
3448 Roberts 1906 (granted 6 September) refers back to his patent N

o
 16345 of 

1904.  

 

(iii) Patent N
o
 21,429 1906 Diplock (granted 6 September 1907) "[see] N

o
 1470 (July 17, 

1899) [Diplock] and 17502† Diplock 1903 (granted 11 August 1904)" 

 †N
o
 17502 itself refers back to No 1470 of 1899 and 19502 of 1902. 

 

(iv) Patent N
o
 7010, Sulley and Sulley's patent of March 23 1907 carries the statement 

"Reference is directed under Section 7 of the Patents Act of 1907 to Specification N
o
 1948, 

(1857) [Newton, Abridgment Class 79, Locomotives &c] and N
o
 2568 (1861) [Gilbert]". 
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ANNEX M 

 

An outline of some GB Patents on 'tracks' up to 1908 

 

 

 Year and Inventor                        Brief Biographies of Selected Inventors 

 
1691       Edisbury                                

 

1770       Edgeworth 

 

1825       Cayley 

 

1832  Heathcoat 

 

1857  Newton 

 

1858       Fowler & Burton 

 

1861  Ingram 

 

1861       Gilbert 

 

1862       Broomer 

 

1877       Waller 

 

1879       Bickford 

 

1886       Dinsmoor 

 

1886       Tipping 

 

1893       Johnson 

 

1895       Walker 

 

1897       Willis 

 

1899       Diplock 

 

1900       Beamond 

 

1904       Roberts 

 

1907       Beamond 

 

1907       Sulley & Sulley 

 

1907       Oppenheim 

 

1908       Hamilton 

 

1908       Roberts & James   

 

 

 

 

 

 

M1 

 

Richard Edgeworth (1744 –1817) was a surveyor and 

gifted inventor, and spent much time improving carts 

and carriages with springs, mechanical loaders and 

railroad tracks for carrying peat from the bogs. His 

biography is entitled “The Ingenious Mr. Edgeworth”. 

 

Sir George Cayley (1773-1857), who founded the 

Regent Street Polytechnic in 1838, established the basic 

principles of flight and is best known as the father of 

aeronautical engineering. Between 1810 and 1843, he 

was occupied productively in a variety of other fields, 

and it was in this period that he invented the tracked 

vehicle (see “Sir George Cayley 1773-1857” by Charles 

Harvard Gibbs-Smith). 
23 

 

David Roberts (1859 - 1928) was Chief Engineer at 

Richard Hornsby & Son, who started tractor production 

in 1896. In 1904, the original internal-combustion 

engined tractor of 1896 was returned to the works and 

converted to become the first successful tracklayer with 

a track-steering mechanism. Having failed to attract 

orders from the British War Office, the Hornsby 

company sold their crawler–track patent rights to the 

Holt company (later to become Caterpillar) in the USA, 

just before the First World War brought the need for a 

tracklaying army vehicle into prominence. 
  

    
 

Illustration: Hornsby's Tracklayer 



 

ANNEX N 

 

 John Heathcoat
24

 

 
In 1832 John Heathcoat secured Patent No. 6267 "Machinery and Apparatus for Draining and 

Cultivating Land".  His machinery comprised a steam-driven ploughing engine on continuous 

tracks, the engine fitted with vertical winding drums amidships to draw draining machinery, 

ploughs, cultivators and the like across soft bogland. 

The later ploughing engines of this pattern, such as those by Fowler
25

 with horizontal winding 

drums, used flexible wire rope rather than Heathcoat's linked iron bands.  Wire rope was 

developed from the 1830's, and was not available to Heathcoat, which makes his achievement 

all the more remarkable.  

 

In this Annex we limit our attention to Heathcoat's continuous track.  Six large sheets of 

excellent drawings, presenting ten different figures, support his "Patent Specification".   We 

do not reproduce these
26

, but include a simple sketch of a side view of the track.  It is not to 

scale, but shows the configuration.  In reality, the large wheels at each end of the track were 

some 8 feet in diameter.  The linked bands from the vertical winding drums under the engine 

are arranged to clear the four smaller wheels which bear on the continuous track. There is a 

small 'return' wheel at the top. 

 

 

Illustration: Side view of Heathcoat's Continuous Track 
 

Each of the two track assemblies, one each side of the engine, consist of three horizontally 

spaced large wheels at each end to accommodate a wide tread, hence six large wheels for each 

track, similarly twelve smaller 'supporting' load-bearing wheels (or 'bogies') to each track, 

running on Heathcoat's "endless flexible floor".   

 

Around the triple wheels run endless iron bands to which are attached transverse wood 

stretchers, in other words, the treads.  The transverse stretchers are about 7 feet in length - the 

width of the track, hence for both tracks together, each having, from end to end, at least say 

24 feet of the track in contact with the ground, the total ground contact area is some 336 

square feet.  At an engine weight of 30 tons - this was a massive machine - the pressure on the 

ground amounts to 200 lbs./sq. ft., or 1.4 lbs. per sq. inch 
27

.   

 

In terms of its originality in harnessing steam power, and not least in the use of continuous 

tracks, John Heathcoat's Ploughing Engine represents a landmark in the development of the 

'caterpillar' tractor. 

More on John Heathcoat and his inventions is given in other publications 
28

. 
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ANNEX O 

Abstract of  Joseph Bramah Diplock's  Patent 14710  of 1899 

 
14,710. Diplock, B. J. July 17. Traction engines and road locomotives; motor road 

vehicles.-The vehicle as it moves places feet on the ground, and these feet support 

rollers on which the vehicle runs. Fig. 1 shows partly in section a portion of one of the 

travelling supports of a traction engine constructed according to the invention. The 

feet carrying the rollers f are attached to the vehicle by arms or spokes h pivoted to the 

driving-disc s and driven by guides q, r thereon. The rail e resting on the rollers is 

freely connected to the vehicle at k by a guide-plate l, and it supports the axle v 

through the medium of springs d and a beam c. The rollers and feet are retracted by 

springs except when approaching the ground, when they are thrust outwards by a 

guide x. This enables the ball joint o to come into play, and permits the feet j to come 

flat on the ground. Each foot consists of a hollow cylindrical box having inside it a 

block m free to move and inverted cups forming a ball-and-socket joint. 

 

 

 

A photograph of a four-wheel drive traction 

engine with Diplock pedrail wheels is presented 

opposite.  It is four-wheel drive and four-wheel 

steer, and has three differential gears, one on each 

axle and one between front and rear. 

Diplock's caption to this photograph reads 

"Turning a corner over an obstacle" 
29

. 

In 1910, he patented the 'pedrail chaintrack', a 

type of  caterpillar track 
16

. 
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ANNEX P 

 

David Robert's Tracklayer 

 

 

In 1890 Herbert Akroyd-Stuart patented his oil engine, along with Richard Charles 

Binney, one of its merits as an internal combustion engine being an improvement in 

efficiency over steam (GB Patent 7146 "Improvement in Engines Operated by the 

Explosion of Mixtures of Combustible Vapour or Gas and Air", May 1890). Akroyd-

Stuart, not having a direct means of making them, entered into an arrangement with 

Hornsby for their maunufacture.  The oil engines were built by Hornsby from late 

June, 1891, and Hornsby won the oil engine prize at the Chicago World Fair of 1893.  

The engines were enormously successful, instances of their use included powering the 

Statue of Liberty and Marconi's radio transmitter for the first wireless message across 

the Atlantic in 1901.  In all over 45,000 'hot bulb' engines were made at Grantham.  

Hornsby exploited the engine further, making their first oil-engined tractor in 1896. 

 

David Roberts joined Hornsby in 1895 as Chief Engineer, and modified an original 

1896 wheeled tractor to create an oil-engined 'tracklayer', the design being patented in 

1904 (number GB 16,345 ). 

 

This was an advanced design; the steering arrangements - replacing tiller or truck 

wheels common in American practice for a decade or more after 1904 - became the 

standard means of steering tracklayers used until the present day. 

 

The individual treads of the tracks were constrained to pivot in one direction only, in 

David Roberts' design by closing up on each other, rather than using links as in Frank 

Beamond's patent of 1900.  There was a further difference.  Whereas Frank 

Beamond's track in effect formed a rigid 'plank' along which the wheels ran, David 

Roberts arranged his track such that its lower section, the section to be in contact with 

the ground, formed a rigid arc of a very large wheel (equivalent to a diameter of 38 ft. 

/ 11.6 metres). 

(A film of the Hornsby tracklayer undergoing trials shows a tendency for the tractor 

to rock a little whilst it is in motion because the tracks do not lie flat on the ground, 

but overall its performance is very impressive.  As far as is known, this is the first oil-

engine driven tracklayer, with a track-steering mechanism, in the world.)  

 

The Hornsby tracklayers were demonstrated to various interested parties over a 

number of years.  It was David Roberts' hope that the War Office would be his prime 

customer but, despite impressive performance in trials over difficult terrain, 

significant orders for the tracklayer did not materialise from the military authorities. 

 

There follows an extract from The Industrial Motor Review
30

, page 134 "Chain Track 

Tractors" (The narrative is illustrated with three photographs, which are not 

reproduced her; further photographs of the Hornsby "chain tracks" tractors are to be 

found in reference
31

. However a photograph of David Roberts' track is presented at 

Annex M above, and two photographs of his chain track tractors are displayed on 

page P4 below.): 
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"In our issue for February last [1908] we mentioned the chain track oil tractor, 

which had just been supplied to the War Office 
32

.  We withheld criticism of the 

machine until we had seen it at work.  An opportunity was afforded to us of seeing it 

with load, and we are pleased to chronicle our satisfaction with the wonderful 

capabilities of the machine. 

 

 The inventor, Mr. David Roberts, MIMechE, managing director of Messrs. 

Richard Hornsby and Sons, of Grantham, has since given demonstrations of the two 

machines illustrated herewith, one a 35 hp petrol car and the other a 20 hp heavy oil 

tractor.  On ordinary roads there is little advantage to be gained by the use of the chain 

tracks.  It is only when soft and marshy ground and streams or sand have to be crossed 

that the tractor is indispensable.  For this reason the invention is of immense value to 

the military authorities. 

 

 The climbing capabilities of the chain tracks is evidenced by the fact that the 

car easily climbed gradients of 1 in 2 during the trials.  Sand several feet deep, soft 

clay banks several feet thick, water two feet deep, marshy land in which horses sank 

to their girths, was also easily negotiated, as well as 4½ feet ditches crossed.  The 

tractor on level ground travels at eight miles per hour.  They draw trailers with 5-ton 

loads.  The trailers are fitted with train tracks also. 

 

 The machines have a somewhat cumbersome appearance, but are easily 

managed.  They are steered by the braking of the compensating gear.  When the 

vehicle is required to turn, one of the chains is braked hard and the other allowed to 

travel.  The vehicle can turn at right angles and spin round on the road base of the 

chain being braked.  The oval of a complete turning movement measures 9 ft. 6 in. by 

11ft. 6 in.. 

 

 On hard ground the pressure of the tread on the road is less than if ordinary 

wheels were used; on soft ground the weight is so evenly distributed that the vehicle 

can safely traverse almost any marsh.  The most striking feature of the invention is the 

tractive adhesion demonstrated.  This is, for weight and power, vastly greater than if 

road wheels were fitted.  Indeed, it is safe to say that the machine has broken down 

much theory on the tractive adhesion of a given weight with a certain tractive power 

over a particular description of road." 

 

There followed a demonstration to British Royalty 
33

 [1908] the account of which 

reads as follows:  

 

 "Some interesting trials of the chain track tractor known as the "Caterpillar" 

engine recently took place at Aldershot in the presence of the King and Queen and the 

Prince and Princess of Wales.  On the occasion of the King's visit on the 18
th

 ult. the 

large oil tractor built by Messrs. R. Hornsby and Sons for the War Office was brought 

from Salisbury Plain, and the smaller petrol tractor from Grantham.  Both engines 

were shown in motion over rough ground, the petrol car having a gun trailer attached.  

His Majesty complimented Mr. D. Roberts MIMechE upon the ingenuity and useful 

character of the invention, the principle of which has now been accepted by the Army 

Service Corps for the work of drawing heavy guns across rough country.  The trials 

before the Prince and Princess of Wales on 21
st
 ult. occupied half an hour.  The small 

petrol car made several sharp turns, and then proceeded across the sand hills covered 
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with tussocky grass at a rate of eight miles an hour.  Returning with its trailer, the 

vehicle crossed a ditch in the sand 3 ft. 6 in. wide and 4 ft. deep. Meanwhile the heavy 

tractor was taken over rough sandy ground, and demonstrated the ease with which it 

surmounted obstacles and turned while going at full speed at right angles to its path." 

 

 

A copy of the Abridgement of GB Patent 16,345 of 1904 follows:  

 
   

                                                                      

 

 

 

There was rapid development of the Hornsby tracklayer between 1904 and 1910.  A 

higher-powered version was supplied to the Army for evaluation, and a later version 

was supplied to the Army.  (Reference 32 describes the chain track tractor supplied to 

the Mechanical Transport Committee of the British Army as having an 80 hp motor, 

two travelling belts having 32 18 in. feet attached, and a total weight of 20 tons, 

which may be compared with 20 hp in Reference 31.)  

Additionally, a motor car fitted with Hornsby tracks performed impressively. 

 

The progression in design of the tracklayers, particularly the increase in power, is 

illustrated in the illustrations which follow: 
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Illustration: 1905 Hornsby chain-track tractor,  20 hp Hornsby-Akroyd engine (low 

compression paraffin fuelled),  weight c. 10 tons, crossing a 1.4 metre wide water-

filled ditch (4½ feet). 
 

 

 
 

 

Illustration: Later version of Hornsby's tracklayer in the hands of the military.  The 

oil engine was superseded by a more powerful 6-cylinder engine, capable of 

running on petrol (gasoline) and paraffin (kerosene). 

 

The original caption to this photograph reads "The ARMY TRACTOR known as 

THE CATERPILLAR  Photo T.L. FULLER, AMESBURY, SALISBURY PLAIN". 
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The engine had 6 vertical cylinders (arranged in pairs), two spark-plugs per cylinder 

with two independent magnetos, and a capacity of 16 litres.  Military regulations prior 

to 1911 prohibited the use of petrol as the prime fuel.  In the illustration above, a 

small petrol tank is mounted just to the rear of the vertical exhaust chimney, used for 

starting the engine, whilst the main tanks for paraffin (kerosene) are mounted behind 

the driver.  When running on paraffin, the engine rating is reduced from over 100 hp 

to some 60/65 hp.  Accessories included a winch.   

 

The tracklayer shown was ordered from Hornsby in 1909 and delivered to the military 

on 5
th

 May 1910.  It was converted to run on petrol in 1911, and was used as an 

artillery tractor up to 1914.  This tracklayer, still in running order, is housed in the 

Tank Museum at Bovington. 

 

Hornsby built a special version of the tracklayer for the Yukon in 1909/10 using a 

Foster steam engine rather than an internal combustion engine, for in the Yukon there 

was a ready supply of coal rather than oil. Hornsby received Foster's engine and boiler 

on Dec 18th 1909 and the complete tractor was tested during trials at Grantham in 

March 1910.  Among those present was Mr. (later Sir) William Tritton of the Foster 

company, who afterwards became totally involved with the development of the battle 

Tank in 1915.  After the trials of March 1910, the steam driven tracklayer was 

delivered to the customer. (There is a now project underway in Canada to restore the 

incomplete remains of this unique Hornsby-Foster steam-driven tracklayer.) 

  

The writer does no know whether or not Benjamin Holt met either David Roberts or 

Frank Beamond when he visited England in 1903, looking for inventors' ideas on the 

tracklayer (or Caterpillar, which name Holt registered [application filed Nov. 18 1910, 

issued March 19 1912]).  But by 1910 David Roberts had spent a considerable sum of 

money on development and publicity without gaining worthwhile orders.  In March 

1912 Hornsby sold the rights of their inventions to the Holt Manufacturing Company 

to recoup some of their outlay, and withdrew from the tracklayer market.   

 

Who could have foreseen the First World War and the demand for tracklaying 

tractors?  With Hornsby off the scene, and a desperate need for tracklayers, American 

manufacturers and Holt Caterpillars in particular, had a field day.  But as a 

consequence of the failure of the Holt Caterpillar trial at Shoeburyness in February 

1915, when the British Army abandoned its experimental plan for tracked armoured 

vehicles, there stemmed a joint Military (Army) and Admiralty Committee to oversee 

further initiatives.  The Admiralty's Royal Naval Air Service had continued with its 

enterprising 'landship' developments, from which came (under the aegis of the Joint 

Committee, and the Ministry of Munitions) the British First World War Tank.   
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Annex Q 

 

Brief Comparison between Frank Beamond's and Alvin Lombard's Patents 

 

Frank Beamond's Patent of 1900 preceded Alvin Lombard's first Patent by a few 

months.  Frank Beamond's invention may be likened to a wheeled vehicle running on 

planks, the track forming the 'plank'.  The jointed 'segments', 'treads' or 'blocks', which 

are hinged together to form the self-laid continuous track are constrained to pivot in 

one direction only, so they equate to a rigid track - a pseudo 'plank' - along which the 

wheels run. 

 

Alvin Lombard's Patent of 1900, and Frank Beamond's second patent of 1907 work on 

a somewhat different principle, which may be likened to the means used by early man 

for moving heavy loads.  Here the load is supported by a series of rollers rather than 

wheels.  In early times, tree trunks would have been used as rollers, and as the load 

was dragged along on its rollers, the trunks or logs emerging from under the back or 

rear-end of the load would have been carried to the front progressively as the load was 

dragged forward.  This basic arrangement would have pre-dated wheel, which 

requires a central pivot point, the axle, around which the wheel turns.   

 

In more recent centuries, the two forms underlying the self-laid track - roller and 

wheel respectively - merge, when the rollers are arranged to rotate about an axis, in 

the shape of an axle, as in a chain where each roller is free to turn around an 

associated pivot-pin.   

 

There is a marked similarity between Alvin Lombard's Patent of 1900/1901 and Frank 

Beamond's GB and US Patent of 1907/1909 (filed August 19 1907, granted January 5 

1909).  Both employ load-bearing chains or 'roller-belts' between upper surface of the 

track segments in contact with the ground and an inverted channel or 'frame'.  Frank 

Beamond's Patent differs from Alvin Lombard's in that Frank Beamond employs 

vertical rollers in his bearing chains to take lateral thrust, and secures his track 

segments (that is the individual treads) to a driving chain, whereas Alvin Lombard 

links his track sections with pivot pins (pintles).  His track sections are recessed to 

engage with the (driving) cog-wheels around which the tracks (traction belts) run, 

together forming a rack (the track) and pinion (the cog-wheels).  Any lateral forces are 

taken by the cog-wheels which engage with the recesses or 'pits' in the track sections. 

 

Frank Beamond gives, as an alternative, an arrangement of track sections linked by 

pivot pins, with the pairs of bearing chains with horizontal and vertical rollers 

replaced by a single 'chain' of linked pairs of larger 'roller' wheels - spaced apart 

across most of the width of the tread or track - mounted on a spindle, arranged to take 

both vertical and lateral forces.   (Illustrations 18 - 20 and 26 refer.)  

 

If Frank Beamond was unaware of Alvin Lombard's 1900/1901 Patent, might the seed 

of the principle have been sown if Benjamin Holt and his nephew Pliny Holt had met 

Frank Beamond when they visited England in 1903?  Coming from a background of 

contention in the USA between Benjamin Holt and Alvin Lombard - who claimed that 

Holt had usurped his 1900/1901 Patent - their aim was to review and assess relevant 

inventions. And Benjamin Holt wished to avoid full acknowledgement of Alvin 

Lombard's 1900/1901 Patent.  Their visit came at a time when David Roberts was  
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working towards his Patent of 1904; deals between David Roberts and Holt came 

later.  

 

 
 

Illustration: Track of Alvin Lombard's Logging-Engine of 1900/1901 

 

 

To add to an apparently unaccountable relationship between the Beamond and 

Lombard patents just discussed, given similarity between them, we record that Alvin 

Lombard was granted a further patent in 1905/1907 (application made on November 

1905, patented May 21 1907). 

 

 

 

Illustration: Track of Alvin Lombard's Log-Hauler of 1905/1907 

 

 

In his Patent No. 854,364, Alvin Lombard retains the linked track of his earlier Patent 

No. 674737, described in outline above, but dispenses with the roller load-bearing 

chain.  In its place, he uses four 'trucks' - consisting of four pairs of wheels attached to 

each track assembly - to support the vehicle, the wheels running on the upper side 
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of the track/treads, whilst the lower side of the same track/treads is in contact with the 

ground (see illustration above).  This may be compared with David Robert's use of 

intermediate 'support' wheels between the track's  fore and aft cog-wheels in his 

Patents of 1904 GB No.16,345 and with Charles James 1908/9 US 916601 & 930798. 

 

Alvin Lombard introduced a novel addition to his 1905/1907 patent, namely to pivot 

each of the track assemblies about a mid-point, in order that they may have freedom 

to move up and down vertically at their fore and aft ends to conform with uneven 

ground. Also springs are employed; they form part of the track units' suspension 

mechanisms. Further, rollers are built into the 'traction belts' (that is, the tracks) to 

engage with the teeth of the sprocket wheels, to reduce wear; and the drive to each of 

the track units is via differential gearing. 

 

It is seen that Alvin Lombard had moved on from the 'roller belts' (roller chains) of his 

first patent to a more refined design - including the use of sets of 'jockey' or 'road' 

wheels running on the upper side of the track, the lower side of which is in contact 

with the ground, to support the load of the vehicle - two years ahead of Frank 

Beamond's 1907 GB Patent (1907/1909 in the USA).  Nevertheless, as we see, the 

existence of Alvin Lombard's patents was not prejudicial to the granting of Frank 

Beamond's second patent on caterpillar tracks in the USA and other countries. 

 

The sole illustration appearing in the Official Gazette of the US Patent Office of 

Frank Beamond's US Patent 908,441 - only one illustration is the rule - showed the 

arrangement of orthogonal rollers of the bearing chain, which might suggest this was 

seen as the most significant feature.   

 

Our consideration of the relationship between Frank Beamond's patents on 

'continuous track' and American inventions is extended in Annex R. 
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Annex R 

 

James Hill's Traction Apron 

 

(antecedent: Dinsmoor 1886 GB and US) 

 

Frank Beamond's endless track patents of 1900 and 1907 (the latter granted in 1909 in 

the USA) stand on their merits.  An issue to be addressed stems from the suggestions 

in The Sutton News (1965) and the Farmer and Stockbreeder (1962) that Frank 

Beamond's invention was anticipated by an American inventor, in securing a prior 

patent.  The notion that another inventor had registered his design one day before 

Frank Beamond may be hyperbole.  But we will explore the question further in this 

Annex. 

 

Frank Beamond's 'later' design is shown in Illustrations 27 & 28 of  Section 8.  In this 

version, and in the version shown in Illustration 25, the load bearing roller wheels are 

external to the 'tread blocks', whereas in his 1907 patent the roller wheels (see Figure 

10 of his 1907 patent in Annex G) run within the the tread blocks. 

  
Illustration: Drawing "Fig. 1" from James Hill's US Patent No. 866,647 

 

This drawing from James Hill's patent of 1907 shows an arrangement of tracks 

formed by a series of connected rollers running round an angle-iron frame.  The 

design allows for the track to be driven by motive power, the rollers at one end of the 

track assembly engaging with a sprocket wheel driven by a chain (item 24 in the 

drawing), whereas the rollers at the other end run around a semi-circular frame end 

(item 4 of the drawing), as in Frank Beamond's 1907 patent.  Whereas Frank 

Beamond's patent was submitted to the US Patent Office on August 19 1907 and 

granted on January 5 1909, Hill's patent application was filed on March 30 1907 (that 

is nearly 5 months earlier, but nearly 2 months after Frank Beamond's GB application 

of 9
th

 February 1907).  James Hill's US patent was granted on September 24 1907, 

(about 6 months after his application); Frank Beamond's application was approved on 

January 5 1909 (about 16 months after his application). So James Hill's US patent No. 

866,647 was issued some 14 months before Frank Beamond's patent No. 908,441, 

largely on account of the more rapid approval of the former.  The US Patent Office 

Gazette has singled out the cross-sectional drawing of tread, bearing and load chains, 

shown in Illustration11, to illustrate Frank Beamond's patent 908,441, see Annex J.  
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In view of the similarity between Frank Beamond's 'later' design and that patented by 

James Hill - although there are differences in detail - in the opinion of this writer there 

would have been no ground for Frank Beamond to raise a further US patent 

application for his 'later' design.  This may account for comments in Sections 8 and 10 

touching on prior inventions. 

 

Whilst on this topic, James Hill's and Frank Beamond's designs of the first decade of 

the 20
th

 century bear a close relationship with Charles Dinsmoor's US and GB patents 

of 1886.   

 

Charles Dinsmoor's US Patent No. 351,749 was filed February 17 1886, see Gazette 

Vol. 37 p. 464 dated November 2 1886 (Linked wheels around a fixed frame). 

Charles Dismoor (of Warren, Pennsylvania) was also granted GB Patent No. 13651, 

dated October 25 1886.  

 
A commentator in Scientific American has written as follows: 

 

The object of the invention here illustrated is to obviate, as far as possible, the jolt, friction, and 

difficulty of propulsion inherent in that class of vehicles having for their running gear wheels and 

axles, to dispense with springs, and to obtain a smooth and easy movement of the vehicle. The endless 

tracks are composed mainly of anti-friction rollers, united by links to form an endless chain. The side 

pieces of the body of the vehicle are oblong in form, are held parallel with each other by suitable 

framework, and are flanged to form guides for the wheels of the endless tracks, so that all danger of 

lateral displacement of the tracks is obviated. The guards surrounding the wheels are made up of 

links* of sheet metal, shaped as clearly shown in the perspective view, and hinged together to form a 

continuous chain to enclose the wheels. As the vehicle is drawn along the ground, the contact of the 

endless guards with the ground will cause the body to be drawn along the endless tracks, as it were, 

upon the oblong side pieces, the latter running upon the rollers. The tracks at the same time pass 

around the side pieces, over which they run with but little friction, thereby producing easy running, 

and, owing to the broad surface in contact with the ground, easy riding.  
*We would understand the links to be the individual treads; hinged together they form a continuous 

track. 

 
 

 

Charles Dinsmoor's patents were preceded by other somewhat similar inventions, for 

instance John Bickford's GB Patent No. 3439 of 1879 (of which Diplock's GB Patent 

No. 3107 of 1910 seems to be a descendant) in which feet are supported on linked 

pairs of wheels, Richard Waller's GB Patent No. 1688 of 1877 (an endless track for 

agricultural vehicles), which we would recognise today as a conventional endless 

track, and Richard Brooman's GB Patent 1074 of 1862 (linked rollers used as wheels). 
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The evolution of Frank Beamond's later design, the last photograph of which bears the 

year 1910, has been presented in Section 8, Illustrations 25 - 28 refer. 

 

In summary, in this and the preceding Annex, we have identified inventions and their 

inventors bearing on Frank Beamond's designs specified in his GB1900 (US issued 

1901) and GB1907 (US issued 1909) patents.   

 

Alvin Lombard's US patent issued in May 1907 would not have influenced Frank 

Beamond's second 'continuous track' patent applied for in Great Britain in February of 

that year (August in the USA), but we have identified similarities between Alvin 

Lombard's US patent issued in May 1901 and Frank Beamond's patent of 1907 

(approved GB 1907, US 1909), notably in the use of load-bearing chains. 

 

Again in 1907, whilst Frank Beamond's second 'continuous track' patent was 

submitted in February of that year in GB, James Hill submitted his application to the 

US Patent Office in March, although the respective patents differed in content. 

 

Frank Beamond's later designs, which show a logical progression, have moved 

towards the arrangement shown in James Hill's Patent above and, as this writer sees it, 

there would be no further ground for Frank Beamond applying for a patent, at least in 

the USA.  Both in concept and realisation, Frank Beamond's of designs have merged 

with those of James Hill, and to this writer, it is not surprising that Frank Beamond 

did not apply for a patent to cover his 'later' design of 1910. 
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Annex S 

 

New York Times: Fact and Fantasy 

 

 

In a lighter vein, we mention a front-page report in the New York Times of September 

19 1916.  Under the banner "British Tank of American Type" with a sub-heading 

"Officer of Holt Manufacturing Company says England bought 1,000 tractors here", 

there follows a report from Washington, dated September 18. 

 The Vice President of the Holt Manufacturing Company, Mr. M. Baker, claimed that 

caterpillar tractors made at the Peoria plant (Illinois) formed the basis of the British 

"Tank", armour being added to the basic machine.  A photograph of a Holt 120 

caterpillar tractor (front tiller wheel included!) carries the caption "Type of American 

Track Used in British 'Tank'". 

A detailed illustrated description of the Holt machine is given, showing the 

construction of the tracks.  And the report emphasises the authenticity of its claim 

with the following: "Joseph Connah, manager of the New York branch of the Holt 

Manufacturing Company confirmed the British tanks were made out of caterpillar 

tractors built by the Holt Company at Peoria Ill."  To reinforce the claim, an account 

was given as to how the tracks were lengthened for the tank. 

The report continues with an absurd assertion: "For twenty years caterpillars have 

been used for plowing, digging ditches, breaking or pulling down trees, and all sorts 

of heavy farm work".  If we focus on Holt, as the feature does, production of gasoline 

powered caterpillars started in 1908, in which year the company sold four machines.  

The New York Times article was printed not twenty years after that, but eight (we can 

stretch that to ten if we include six steam-powered prototypes, the third of which was 

sold to Louisiana for farm work) - but why let a few facts stand in the way of a good 

story? 

 

From this amusing conjecture on the first page of the New York Times, in which both 

Holt and the newspaper seemed convinced their tale must be true, we are reminded 

that it can be unwise to leave too much to the imagination
34

.  

 

Regarding the New York Times report, at the time of the USA's involvement in the 

Great War, Pliny Holt who retired from his top position in 'Holt Caterpillar', went to 

Washington DC, to offer his services to the US Government.  Among other things, he 

supervised the supply of a range of 'Holt Caterpillars' for heavy artillery haulage and, 

in due time, was appointed to serve - in a civilian capacity - as Chairman of the US 

Government Board established for this purpose.  The work done, he returned to the 

Holt Caterpillar Company. 

 

Towards the close of the war, Lt. Col. Ernest Swinton*, who had promoted the 

military's use of the caterpillar track in Great Britain, visited Stockton CA. on 22 

April 1918 to meet publicly with Benjamin Holt, to express his gratitude for the 

company's contribution to the war effort. 
 

* Ernest Swinton was not within GB shores
35, 36

 when the crucial British Joint Admiralty and Military 

Committee was established, from whence - due to the earlier efforts of the Royal Navy's Landships 

programme - issued the British World War I Tank.  The Joint Committee was launched in June 1915 

after the perceived failure of a Holt caterpillar to meet battlefield requirements, including trench-

crossing, during a trial at Shoeburyness, although the War Office's expectations may well have been 

unrealistic.  Nevertheless Holt Caterpillar tractors were used in large numbers to haul artillery and the 

like. But, notwithstanding the New York Times, they never formed the basis of an armoured battle tank. 
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ANNEX T 

 

Frank Beamond's Tracked Motor Lorry 

 

The motor lorry has been described in outline in Section 5; a photograph of it has 

been reproduced at Illustrations 23 and 24.  A date for its conversion from wheeled to 

tracked form has been suggested at Section 10, namely 1908 or 1909, based on a 

recollection recorded in 1965.  An earlier date is possible, remembering that Frank 

Beamond's patent of 1907 makes provision for a tracked self-propelled vehicle. 

 

Inspection of the foregoing illustrations reveals the original vehicle was made by 

Daimler, most likely in 1898, from comparison of the detail of the bonnet ('hood') 

with the photographs in the illustration below.  But by 1899 it is seen that the tiller 

steering of 1898 has been replaced by a steering wheel.  And the steering wheel on 

Frank Beamond's vehicle has the same swept curvature of its spokes as those in the 

vehicle above labelled 1899.   

 

The solid rubber-tyred wooden-spoked wheels used by Daimler in the closing years of 

the 19
th

 Century, coupled with the styling of the bonnet, point to 1898/9 as the likely 

years of manufacture of the original vehicle, which may have been a wagonette.   

 

 

 

 
 

1897 

 
 

1898 

 
 

1899 

 

Ilustration: Daimlers in the late 1890s 

 

For the interest of readers, the Daimlers shown above had four-speed gearboxes, with 

a separate lever for selection of forward or reverse so the vehicles had the potential to 

go as fast backward as forward (top speed 30 mph) . Two or four cylinder engines 

were fitted (6 or 12 horse power), with hot tube ignition (later, trembler coils).  The 

capacity of the four-cylinder engine was 3 litres. 

 

 

   

A side view of the 1898 vehicle corresponds with the photograph of Frank Beamond's 

lorry (excepting tiller and lights), apart from the caterpillar tracks and flat-bed which, 

it may be seen from Illustration 23 and next picture, extends beyond the rear end of 

the original vehicle. 
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Illustration: Side view of 1898 Daimler 

 

 

The front and rear axles are mounted on semi-elliptical springs, with final drive by 

chain to the rear wheels.  A small drive sprocket can be seen forward from the rear 

wheel, just below floor level.  The same is seen on Frank Beamond's version - the 

chain drive is convenient in effecting the conversion from rear wheels to track
37

.   

 

An equivalent small drive sprocket, driving the track assembly, can be discerned in 

Illustrations 25 and 26, further the upper portion of the original rear semi-elliptical 

spring assembly can be seen, showing that the track unit is placed symmetrically, fore 

and aft, about the position of the original rear axle.  

Moreover, inspection of the photographs of Frank Beamond's track assembly indicate 

that it is attached to the vehicle by a pivot point midway between the front and rear 

track sprockets, thus allowing the respective track units to rotate about their central 

pivot points, and thereby conform to ground slope unevenness. 

 

Whilst considering Frank Beamond's arrangement for mounting the track units, it is 

instructive to turn to two of Alvin Lombard's patents.   

 

First his Patent No. 674,737 "Logging Engine" of May 1901.  In this patent Alvin 

Lombard attaches the track units (or, to use the terms of the patent, "traction belts") 

rigidly to the engine frame.  Drive to the track units is by means of meshing gear-

wheels.  

  

Second, in his Patent No. 854,364 "Log-Hauler" of May 1907 he uses stirrups and 

spiral springs to "provide a yielding connection between the traction runners (track 

units) and the main frame of the engine, allowing the parts to yield to a greater or less 

extent when passing over uneven surfaces". Chain drive is employed, the driving 

sprockets at the engine are located forward of the track units (or 'traction members'), 

the larger driven sprockets are at the rear of the 'traction members'.  "By this 

construction the rear traction members are more free to yield to inequalities in the 

road without strain upon the various parts thereof".   
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Further, Frank Beamond's arrangement for mounting the track units at a central pivot 

brings to mind Pliny Holt's Patent No. 1,003,110 "Tractor", filed February 1 1909, 

granted September 12 1911.  In Pliny Holt's patent, we find (among other things 

beyond the scope of this article) a similar use of 'teeterable' tracks, in other words 

tracks able to tilt about a pivot; in US usage a 'teeter' may be synonymous with a 'see-

saw'.  (It is interesting to see that four recent US patents, of 1999, 2013, and two of 

2014 respectively, address "Apparatus for converting a wheeled vehicle to a tracked 

vehicle" and cite Pliny Holt's Patent No. 1,003,110 as reference.)  

 

 Anecdote: We know Frank Beamond had a motor-lorry with solid rubber tyres.  

Before the construction of a by-pass road around the south Shropshire market town of 

Ludlow, the main road from the south of the town ran through the gatehouse in the 

old town wall as a single track.  There was insufficient clearance for Frank 

Beamond's lorry, loaded with furniture, to pass under the arch of the gatehouse.  It 

became wedged under the arch, firmly stuck.  Not having deflatable tyres to help 

relieve the jam, it was with some difficulty that Frank Beamond eventually removed 

enough of his load to free his lorry and continue his journey, during which time the 

through passage was blocked to all traffic from both south and north. 

 

 We do not know whether or not his motor-lorry on that occasion was the Daimler 

shown in illustration 25.  Whatever the vehicle, it would have been registered for use 

on the road under the Road Traffic Act of 1903.  For instance, the 1898 Daimler 

shown above carries an "AW" (Shropshire) plate.  But there was no requirement as to 

vehicle roadworthiness.  Even so, Frank Beamond's tracks, having balata or rubber 

blocks, would have been very suitable for road use. 
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Annex U 

 

The Royal Commission: 

 

Awards to Inventors of the First World War Tank 

 

Frank Beamond did not submit a claim for his development of the 'caterpillar' track, 

but we see that his inventions were drawn to the attention of the secretariat supporting 

the Royal Commission.  Unsurprisingly, the claim was rejected.  All the awards went 

to those most immediately connected to the development of the Tank, a secret project.  

The 'lions share' of the awards was split between the head of the contractor, Sir 

William Tritton, whose firm was compensated fully under Government Contract, and 

Lt. Walter Wilson (later Major), a serving officer.  Yet contributions of others were 

not rewarded on the ground that their efforts formed part of their duties as serving 

officers and men!  To quote Murray Sueter
38

, the stance was "No award should be 

made to a servant of the Crown for the officer's discharge of duties definitely assigned 

to him", as if inventiveness was a quality to be produced on demand.  In his book 

"The Evolution of the Tank", Murray Seuter is scathing about the awards 

recommended by the Royal Commission, which met at Lincoln Inn Fields under the 

presidency of Mr. Justice Sargant. 

 

An engineer, Mr A C Nestfield, who claimed to have made an embryonic model of 

the Tank, was subjected to an aggressive cross-examination concerning the weakness 

of the caterpillar tracks and the propensity of the tanks to break down. He was not a 

member of the development team - Tritton and Wilson said they never heard of him. 

(Comment from this writer: so he could not have been responsible for the design 

weaknesses laid to his charge.)  Nevertheless, Mr Nestfield gave a demonstration of 

the model caterpillar made in May 1915, and placed before the Landships Committee 

in June 1915. (Nestfield's firm had worked on Government Contracts in respect of 

armoured vehicles.)  He received a small award.  There was no suggestion of an 

award to (Bramah Joseph) Diplock, who had prepared an outline drawing of a Tank in 

February 1915, which preceded any of Tritton's claims as being an originator of 

features already depicted in Diplock's drawing.  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Illustration 39: Mr. Nestfield demonstrating his 'angularized' caterpillar track 

before the Royal Commission, Lincoln's Inn 

 

 

 

U1 



 

By counsel for and on behalf of other prime candidates being considered for awards, 

the Commission was informed that the Tanks were designed for operation over a short 

distance only (5 miles) with a short life, an assertion presented by counsel in the 

smoothest and most persuasive manner. (Writer's comment: The cynical reader may 

understand this to excuse indifferent performance and poor reliability in the field.)  It 

is notable that the abrasive questions directed to Mr Nestfield were not repeated when 

other claimants were under consideration. 

 

In Section 13, we reproduced a copy of a letter addressed to The Controller of 

Munitions Inventions (the Secretariat of the Royal Commission).  In the letter, 

reference is made to their letter of 16
th

 November.  (The year is not given, but The 

Royal Commission met in October 1919, with a late response to one of the applicants 

dated 17
th

 November 1919; thus the issue of the letter may have corresponded with 

the release of the findings of the Commission at Lincoln's Inn.).  Although only 

twelve claimants' names were put forward to the Commission, half of that number 

received awards.  According to the Minutes of the Commission
39

 "But we are bound 

to adhere to the general rule ... that a claimant must show a causal
40

 connection 

between the making of his invention and the use of any similar invention by the 

Government".   This rule, which should have been known before the Commission 

invited the submission of claims, seems not to be known to the author of the letter at 

Section 13.  But we observe The Controller of Munitions Inventions makes reference 

to a Patent of 1890, without an identifying number, which is not helpful and, if the 

span of the Patent's validity is an issue (14 years in the normal course of events), it is 

unlikely to have been in force in 1914. Yet the currency of Frank Beamond's Patent 

3266/07 seems to be an issue with the writer of the letter from The Controller of 

Munitions Inventions.  

 

What is to be made of the Controller's reference to a Patent of 1890 bearing on the 

Tank? We find a clue to this in Commodore Murray Sueter's book (page 49) on 

proposals stemming from Colonel Swinton that (vehicles) "be ... supported on 

caterpillars of the Hornsby Akroyd type".  But the appellation "Akroyd" relates to the 

semi-diesel engine patented by Akroyd and manufactured by Hornsby.  The Hornsby-

Akroyd oil-engine was enormously successful, exhibited at the Chicago World Fair of 

1893, and sold round the world  e.g., for lighthouses, Statue of Liberty, Marconi's 

wireless stations and so on.  The oil-engine was covered by Akroyd Stuart's and 

Charles Binney's GB Patent No. 7146 of 1890, which has no connection whatsoever 

with the Tank, its track, engine or armour. 

 

The descriptor Hornsby-Akroyd has been applied to David Roberts' Hornsby early 

'tracklaying' tractors patented, not in 1890, but in 1904, and which performed 

remarkably in trials.  In his book, Murray Sueter does not reveal that the Hornsby 

tracklayer took centre-stage in trials for the War Office and to Royalty (see Annex P).  

Either he did not know of this, which seems highly unlikely since he uses the 

Hornsby-Akroyd name, and also advises Captain Robert Scott on the suitability of  

'caterpillars' for the Antarctic, or he chose to place his emphasis on the work of his 

"RN Landships group" as a means of ostensibly enhancing their rôle and claims. 

 

So, having read the letter from the Controller of Munitions Inventions, we may gain 

some insight as to how it was framed, by referring once more to Murray Sueter. 

Inventor's claims - he states - were handled by the Admiralty Civil Service under his 
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direction. "As each claimant came forward we put him in the [Admiralty] docket.  

How we did laugh at some of these scramblers for credit for the Tank invention, and 

nobody enjoyed the joke more than the Civil Servants at the Admiralty and myself, 

because we had retained all the reports, which showed quite clearly that the 

caterpillar landship experiments were initiated by Admiralty Air Officers and nobody 

else."  

 

From this body, with this background, came the letter referred to in Section 13.  As 

like as not, the letter was framed around a throwaway comment, perhaps from Murray 

Sueter himself, about Hornsby-Akroyd and an earlier Patent. As it comes across 

today, the letter-writer evidently misunderstands the issue, and so fails to show the 

professionalism and impartiality claimed by Murray Sueter (pp195-9). 

  

This apart, however, it is clear that anyone not connected directly with the 

development of the Tank was considered ineligible for an award. Crucial groundwork 

did not count.  Moreover it appears there was no differentiation between "inventors", 

in the true sense of the word, as against "facilitators" & "implementers".  And Murray 

Sueter himself, a pioneer in all this, and without whom it is unlikely that we would 

have had the British Tank, found his own claim rejected by the Royal Commission. 

Although he received recognition for his contribution, he did not receive an award 

from the Royal Commission, which no doubt was a motivation for his writing his 

extensive book. 

 

To round-off our narrative, we give a very brief account of the development of the 

British battle-tank.  As noted in Annexes P and S, a War Office Committee (under 

General Sir George Scott-Montcrieff) arranged a trial course of trenches, barbed wire 

and obstacles to be prepared at Shoeburyness.  A Holt caterpillar tractor pulling a 

loaded trailer was tried over the track on 17th February 1915.  The result was deemed 

a failure by the War Office Committee, and the project was abandoned.  Equally, a 

trench-crossing Foster-Daimler tractor with 8 ft. diameter driving wheels and fitted 

with bridging apparatus was rejected as unsuitable. 

 

 
 

 
 

 

 

 

 

 

Illustrations: Foster-Daimler 105 h.p tractors 

(i) fitted with bridging apparatus and (ii) towing a Naval gun 
 

The British Army's programme launched under Colonel Swinton's initiative had 

failed.  In effect, the Shoeburyness trial of the Holt caterpillar marked its closure, the 

project being abandoned on 26 February 1915. 

 

The Admiralty's Landships Committee, under the chairmanship of Eustace d'Eyncourt, 

carried their own proposals forward to the placement of contracts on Fosters of 

Lincoln.  
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But, very significantly, a Joint Military (Army) and Admiralty Committee was formed 

later to oversee further initiatives, until the responsibility was to pass later on to the 

Ministry of Munitions. This action led directly to the production of the British First 

World War Tank.    

 

For some time, the 'Landships' Royal Naval Air Service team 'No.20 Squadron' 

continued its work.  Murray Sueter writes (p.69) "At first [in 1915]  Mr. Tritton did 

not seem to be favourably impressed with caterpillars for landship work ..." (p70) [but 

he] later came round to the caterpillar idea for landships [rather than the giant wheel]. 

Athough this might suggest unfamiliarity on Tritton's part, with the caterpillar track, 

such was not the case.  As we have noted in Annex P, William Tritton collaborated 

with Hornsby and witnessed trials of the Hornsby-Foster steam-driven tracklayer in 

1910.  His concern was that caterpillar tracks might be jammed by barbed wire. 

 

In the development of the Tank, extended caterpillar tracks and suspension units were 

bought for the first prototype from the makers of the Bullock tractor in Chicago, but 

they proved to be inadequate. They were too small, were easily shed and had poor 

grip.  William Tritton of William Foster and Company Limited and Lieutenant Walter 

Wilson developed a new type of track, running around the full height of the tank's 

hull.  A brief description of it is given in Section 13. 

 

The engine and transmission for the Tank were those used in the Foster-Daimler 

tractor, which had two forward gears.  Additional gearboxes were provided for each 

track (high and low speeds) each requiring a gearsman to change speed at the 

auxiliary gearboxes as and when instructed by the driver.  

 

Thus, work having been put in train by the Joint Committee, Ernest Swinton's 

association with the Tank continued
41

; he attended a demonstration at Hatfield Park 

on 26 January 1916. Lord Kitchener witnessed a demonstration of a Tank cross a 9ft. 

trench on 2nd February 1916, and remarked that the Tank was "a pretty mechanical 

toy". Yet Commander in Chief Sir Douglas Haig ordered 1,000 more tanks for 1917. 

                                

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Illustration: Mark V British First World War Tank 

 

The Mark V Tank differed from earlier Marks in various ways, including (i) a Ricardo 

150 hp 19 litre poppet-valve engine (manufactured by the renowned Gardener 

Company) in place of the 105 hp Daimler-Foster sleeve-valve 16 litre engine, (ii) 

epicyclic gears and (iii) an autovac to maintain the engine fuel supply whether nose 

up or down. (The designation "Mark" reflects British Navy practice.)  
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Further to Frank Beamond's nomination for an award from the Royal Commission in 

1919 and its rejection by the Secretariat, we find nonetheless there was an awareness 

of his inventions in that decade.  

 

In his book "Tanks in The Great War 1914 - 1918" Brevet-Colonel JFC Fuller, soldier 

and historian, gives an account of armoured battle vehicles down the years.  John 

Fuller dated his introduction to his book 'November 20 1919' (it was published in 

1920), from which we deduce that the bulk of his work was written before the Royal 

Commission had assembled to make its awards.   

 

In the First World War, John Fuller was Chief General Staff Officer of the Tank 

Corps, December 1916 to August 1918. Writing about the evolution of the Tank, he 

specifically singles out Frank Beamond in respect of prior innovations. He writes: 

 

"The general introduction of the internal-combustion engine and petrol as a fuel gave 

a further impetus to the tracked machine. In 1900 Frank Bramond
42

 [recte Beamond] 

patented a track which could be applied to pneumatic-tyred vehicles, either to single 

wheels or to two pairs of wheels. In 1907 a Rochet-Schneider was fitted with a track 

by Roberts and tested at Aldershot. This car was exhibited together with a 70 h.p. 

Hornsby chain-track tractor and took part in the Royal Review at Aldershot in May 

1908. This same year Hornsby fitted up a 75 h.p. Mercedes motor-car with a track to 

demonstrate its advantages for high-speed work on sand. This car was run daily for 

five months at Skegness, on loose sand, and it is understood that a speed of twenty 

miles an hour was obtained.  

Of later years, American inventors and manufacturers have made great progress in 

chain-track tractors, but practically all the principles of design were originally 

applied in Great Britain. The Holt caterpillar is the outstanding American design for 

tractors which has been adopted during the war. 

It is interesting to note with reference to the above inventions that neither Germany 

nor Austria ever appears to have contributed any basic suggestion relating to track- 

driven machines." 

 

In connection with Frank Beamond and the track, it is of particular interest that John 

Fuller has mentioned pneumatic tyres.  An outline of the approach is given in the GB 

Patent of 1900, and in the corresponding US Patent of 1901.  GB patent 1673 of 1900 

does not have the clarity of the drawing "Fig. 4" below.  And we find detail in Patent 

US 706,293 - also of 1901 - on the pneumatic tread or tire itself, which is presented in 

Annex F.   

 

                                                                                                               
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Illustration: Pneumatic Tire and Track, and Wheel in which the Track runs 

from US Patent 666,893 of 1901 
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In his account of the history of 'tracks', Fuller makes reference to a series of articles in 

The Engineer of 1917, commencing with the issue of August 10.  For the convenience 

of readers, each part of the 7-part series
43

,
 
entitled "The Evolution of the Chain Track 

Tractor", is identified in the Notes and References on page V5.  Further to Frank 

Beamond, Alvin Lombard, David Roberts, Benjamin Holt
44

, Bramah Diplock, a good 

number of other inventors and their inventions are addressed in The Engineer - a 

fascinating compendium of source material. 
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Notes and References 
 

1  The Clapper is situated on the southern slope of Norbury Hill. In the days of horse-

drawn wagons and carts, lime would be transferred from four-wheel wagons to two-

wheel carts at the foot of the hill, the loaded wagons being unable to negotiate the lane 

to The Clapper.  

 

2  Compare with the inventiveness of farmers in Montana, seen in the Beaverslide 

Haystacker, a system still used today. 

 

3  The word 'truck' is in general use today as a road vehicle.  At the beginning of the 

last century it would also represent a pair of wheels, as in 'sack-truck', 'hand-truck', or 

a pair of wheels at each end of a horse-powered  'tread-mill', where the horse walks on 

a sloping walk-way, the walk-way running around trucks at the upper end and lower 

end of the walk-way.  Thus, in this usage, the wheels on axles at each end of a 

caterpillar track may be called 'trucks'. 

 

 

 

Illustration at Note 3 - horse-powered walk-way/treadmill 

 

4  The "Abridgements of Specifications" are held in The British Library, but are not 

included in the British Library Catalogue.  However, some of the entries may be 

consulted on-line at http://worldwide.espacenet.com . For example, for Frank 

Beamond's GB Patent of 1900 No. 01673, key GB190001673 into the Publication 

Number Box of the Advanced Search Proforma, and press Enter &c.. 

 

5  After the Patents, Design and Trade Marks Act of 1883, further legislation in 1902 

resulted in the introduction of an official novelty search. The Government Search 

extended only to Specifications published at the time of application, not those in train, 

leaving a gap in the search. (Note that during the period in which Frank Beamond 

applied for his patents, the term of each patent was 14 years. The term was increased 

to 16 years in 1919.) 

The Patents and Design Act 1907 which came into force 1st January 1908 extended 

the search to all Specifications of Applications which would be of an earlier date 

when the Patent is granted. When the search shows that an invention is wholly 

anticipated, the Comptroller may refuse the Grant of Patent.   

 

6  For the origin of the Welsh-border surname Beamond see the author's Welsh-

Border Surnames from 'ab Edmond' published in The National Library of Wales 

Journal, also on-line at http://www.users.waitrose.com/~brbeamond . 

 

7  Information from Mrs. Joyce Ward, daughter of Mr. Richard Francis (an inventor in 

his own right too). 
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8  Shrewsbury was the home of the Sentinel steam lorry works. Sentinel produced a 

few half-track steam lorries in the 1920s, but evidently the market for them was 

limited.  They were equipped with winches, making them suitable for forestry work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Illustration at Note 8 - Half-track Sentinel Steam Lorry on trial 

 

9  Lord Kitchener viewed the 'tank', on 2
nd

 of February, 1916 at Hatfield, when he 

wished to see it cross a 9-ft. trench. He characterised the 'tank' as "a pretty mechanical 

toy".  

 

10  There are two sets of "GB Abridgements" in the British Library, the first running 

from the 17
th

 century to the 1860s-1880s, and the second running from 1855 to 1930.  

Care has to be taken to avoid confusion between classes and their numbers.  The first 

set is known colloquially as "the red book(s)", a colour differing from volumes of the 

second series [the 'blue' books].  When the "Abridgements" and other "Intellectual 

Property" information from the Patent Office were transferred to the British Library, 

the holdings were not incorporated into the British Library Catalogue.  The researcher 

unaware of this omission may not realise the extent of the holdings, and would be 

advised to seek a briefing from British Library staff before undertaking a search.  

(That said, this reader has invariably found the staff to be very helpful, even to the 

extent of allowing access to basement stacks to locate and view 'obscure' material, 

such as Frank Beamond's Belgian Patent.)  

 

11  An illustration of a Crimean field gun fitted with Boydell wheels is shown here: 

 

     
 

Illustration at Note 11 

 

12  There is an error in the US Official Gazette, where the Patent number is given, 

incorrectly, as 138,708. 
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13  The list is not exhaustive, particularly in respect of patents a little to one side of  

the mainstream of the early decades of the 20
th

 century, such as Geo. P. Page's patent 

No. 296,998 of April 15 1884 where 'V'-shaped tracks engage with front and rear 'V'-

grooved wheels yet, with the availability of suitable materials, a number of relatively 

recent patents cite this as a reference patent.   

 

14  Lore A. Rogers and Caleb W. Scribner "The Lombard Steam Log Haulers" 

August 14, 1982  Patten, Maine The American Society of Engineers. 

(The present writer visited Patten, Maine in May 2013, by way of tribute to Alvin 

Lombard.  Also see Note 45 on another American connection.)   

 

15  Diplock focussed his inventive powers on vehicles with a multitude of feet (aptly 

described as pedrails); it was not until 1910 that he began to turn his attention to a 

form of continuous (caterpillar) track, see reference 16 below. 

 

16  An account of Diplock's inventions is given in David Fletcher's article in The 

Vintage Commercial Vehicle Magazine Vol. 5  No. 23,  Nov.- Dec. 1989,  pp. 107 - 

111, entitled "A New System of Heavy Goods Transport - The extraordinary story of 

B.J. Diplock". 

 

17  On 17
th

 February 1915 a War Office committee witnessed trials at Shoeburyness 

with a Holt caterpillar tractor towing a trailer.  The arrangement was very unwieldy 

and in extremely wet conditions the trial was judged a failure.  That marked the end of 

the Military's programme towards tracked armoured vehicles but, as we have seen in 

Section 12 of this article, a programme of work by the Royal Navy Air Service on 

tracked vehicles was authorised independently by the British Admiralty. 

 

18  See David Fletcher, at reference 16. 

 

19  Michael Williams, "Tractors at War", Farmers Weekly, 8 August 2014 pp78 - 79. 

Further to this reference, we observe that, as a result of British Government policy to 

boost food production, a significant number of Fowler ploughing engines were 

constructed in order to increase the land under tillage during the Great War. 

 

20  It has been stated that David Roberts spent £5,000 on design, development and 

marketing the Hornsby caterpillar tractors.  Allowing for inflation, this would amount 

to £500,000 today. 

 

21  It has been reported that Holt paid £4,000 for the rights to David Roberts' patents 

in 1912. 

 

22  Edna G. Handley  "Travelling On" [The Continuing Story of Methodism in 

Solihull] published 1997, ISBN 0951989715. 

 

23  Charles Harvard Gibbs-Smith writes of Sir George Cayley "In non-aeronautical 

activities there was indeed one highly original item to his credit ....; the invention, in 

1825, of the caterpillar tractor, from which derive all modern tracked vehicles of 

peace and war." 

[The full reference to this publication is "Sir George Cayley 1773-1875" by Charles 

Harvard Gibbs-Smith, Science Museum, London  (HMSO 1968).]  
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24  The "Name Indexes to GB Patents Specifications 1617 - 1980", GB Patent Office, 

Science Reference Library (British Library) published 1983, wrongly gives the entry 

"Heathcoat, George  Patent No. 6267  15
th 

May 1832  Draining and cultivating land; 

machinery and apparatus applicable thereto."  The correct entry would read 

"Heathcoat, John &c." 

 

25  See M.R. Lane's "The Story of the Steam Plough Works, Fowlers of Leeds, 

LONDON 1980".  
(The author of the present paper has seen Fowler engines, not on show or demonstration, but 

at work.  His father commissioned a contractor to dredge a large pool, which was 

accomplished by dragging a dredging bucket to and fro across the pool, tipping the spoil clear 

along the pool's side.  And for some years, before the advent of the combine harvester, the 

same contractor was engaged, with steam engine, threshing box, trusser and living/sleeping 

van, to thresh the stacks of grain on the farm.)   

 

26  John Heathcoat's drawings are dated May 5
th 

1832. 

 

27  By way of comparison with Heathcoat's engine, the standard Caterpillar DH4 has 

a ground pressure of 7 psi (pounds per square inch), whilst with the Low Ground 

Pressure version, the figure is reduced to 4 psi, nearly three times that of Heathcoat's 

design, but special to purpose crawlers are available today with ground pressures less 

than half that of Heathcoat's machine. 

 

28  Literature on John Heathcoat's invention - and he had many others - includes: 

· The Farmer's Magazine Volume 7, p. 93ff., 1837. (Note: The associated artist's 

impression omits all the "bogies" and also the "return" wheel supporting the upper 

section of the endless track.)  

·"Description of Heathcoat's Steam Plough with Illustrations" by Ambrose Blacklock 

1837. (The illustration in this booklet is more realistic.) 

· Ploughing by Steam by John Haining and Colin Tyler 1970 (see drawings below). 

· Model Engineer of 4 August 1967 C.R. Tyler's article "John Heathcoat's Plough", 

· also reference 25 above. 

 

 

 

               
     Front View                             Side View 

 Heathcoat's Engine 
 

29  The photograph is from the frontispiece of Diplock's book "A New System of 

Heavy Goods Transport on Common Roads", published in 1902. 

 

30  The Industrial Motor Review, May 1908,   page 143ff. 

 

31  The Implement and Machinery Review, May 2
nd 

1908 page 76 -78. (This reference 

is well illustrated with a number of photographs of the Hornsby "chain link" tractors 

in action.) 
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32  The Industrial Motor Review February 1908  p. 5  "The Evolution of the Military 

Tractor".   This article concludes "We await further experiments with loads before 

criticising the machine.  Its great power may prove to be useless when the trailer load 

cannot be taken with it, and this is not at all improbable over certain ground."   

[Such was not the case as revealed in Reference 30, reproduced within Annex P.]  

 

33  The Industrial Motor Review June 1908  p. 167 

 

34  Further to 'fact and fantasy' we read in "1001 Inventions that changed the world"  

'The Western Alliance used full-track steam-powered vehicles during the Crimean 

War (1853-1456)'  and on-line at Spartacus-Educational (history) we read 'In the 

Crimean War a small number of steam powered tractors based on this design [the 

caterpillar track] proved very successful in the muddy terrain'.  Neither of these 

assertions is true.  Again fantasy not fact - yet the latter is more interesting! 

 

35  See JFC Fuller "Tanks in the Great War 1914 - 1918" John Murray, London 1920. 

(Sources which are more recent include Patrick Wright's "TANK: The progress of a 

monstrous war machine" and Christopher Chant's "World Encyclopaedia of the 

Tank".) 

 

36  For insight into Ernest Swinton and others see J.P. Harris "Men, Ideas, and Tanks: 

Thought and Armed Forces, 1903 - 1939" Manchester University Press 1995. 

 

37  The reader may have noticed a front wheel hub-cap is absent from Frank 

Beamond's vehicle. The screw-on hub-caps carry the message "Daimler Motor 

Company Ltd. Coventry". 

 

38  Murray F. Sueuter  "The evolution of the Tank: a record of the Royal Naval Air 

Service caterpillar experiments", Hutchinson, 1937 

 

39  A summary of the Proceedings of the Commission may be found in The Tank 

Corps Journal November 1919 Vol. 1 No. 7 pp.198-9 and January 1920 Vol. 1 No.9 

pp.252-4, under the title "Tanks and the Royal Commission on Awards to Inventors". 

 

40  In the report in "The Tank Corps Journal", No. 9, the word is written 'casual'. 

 

41  Ernest Swinton always claimed that the Holt Caterpillar was his inspiration for an 

armoured vehicle, but its realisation was cut off by the British War Office after the 

abortive Holt trial at Shoeburyness.  But how could he have been seemingly unaware 

of the Hornsby Chain-track, its trials and demonstrations to the Military and Royalty, 

further trials by the War Office, features in the press, and a moving cinema picture 

shown initially at Leicester Square?  Moreover the Army's Hornsby chain-track 

crawler was exhibited by the British War-Office at Olympia in the early part of the 

summer of 1914. (Great Britain declared War on Germany on 4
th

 August of that year.)  

On Swinton, also see Reference 36 above, pp.34 - 36 and much more. And see p.U2! 

 

42  Fuller has copied a typographical error made in The Engineer.  However, the 

captions to related Figs. 35, 37 and 38 in The Engineer include the name BEAMOND 

in upper case letters.  (The Engineer does not have a Fig. 36.  Its Fig. 37 includes two 

drawings the upper of which may be taken as Fig. 36.  By reference to the Provisional 

and Complete Specifications of the patent, the writer can see how the slip has arisen.)  
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43  The Engineer 1917 " The Evolution of the Chain-Track Tractor" 

 

 Part 1 August 10       pp. 111-112 

 Part 2 August 17       pp. 134-136 

 Part 3 August 24       pp. 156-159 

 Part 4 August 31       pp. 181-184 

 Part 5 September   7  pp. 202-205 

 Part 6 September 14  pp. 221-224 

Part 7 September 21  pp. 241-244 plus illustrations on p.250 (not p.248 as 

stated in the text). 

 

(This reference includes more detail than can readily be included in this article, and a 

number of inventions additional to those identified in this paper.)  

 

44  In The Engineer Part 5 ibid there is a gentle and delightful comment, politely, 

charmingly and disarmingly setting aside notions that Holt were 'first in the field' with 

their caterpillar - was its writer aware of the claims made in the New York Times 

almost a year earlier? (Annex S refers.) 

 

45  Author's end-note. 
  
This article has taken its author on a journey.  His first project at the start of his career was 

with the Royal Artillery on Salisbury Plain where he became conversant with the ways of the 

military, learning quickly that soldiers often adopted innovative ways to tackling problems, 

ways which were quite unknown to their officers.  Orders went downwards, but knowledge of 

the means of discharging those orders would not necessarily flow upwards.  As the writer was 

not bound by rank, he was able uncover latent problems and quickly resolve them.  The 

photograph of the Hornsby caterpillar on Salisbury Plain and Amesbury takes the writer to 

familiar ground, and obliquely too to Shoeburyness.  Moreover his boss in those days was a 

former Tank commander, whose Tank went over a mine on, give or take a day or two, 

armistice day at the end of the Second World War.  He escaped from the Tank, but did not 

know how he had opened the hatch and got clear, as he lost a leg from the explosion.  He 

provided a most interesting analysis of many engagements in that war, including North 

Africa. (In respect of North Africa, he held a high opinion of Wavell who, he felt, had been 

badly treated - a general view in the Army.)  And this first hand account linked, for this 

writer, with his own uncle's reminiscences about Tank recovery during the First World War.   

 

At a later stage, this writer had the unique privilege of observing an American Army exercise 

in Germany, when he was ranked as equivalent to an officer, being allocated his own jeep and 

driver for the duration; witnessing the driven professionalism of hardened officers, along with 

the easy manner of soldiers engaged through the 'draft'.  Subsequently he was seconded to the 

British Government to work in the USA with US Agencies and staff from American 

Contractors.  This was a very stimulating experience in many ways, especially seeing at first 

hand, and living within, a very different social framework.  The commercial possibilities of 

business with American contractors were also explored on completion of the writer's 

secondment. 

 

In the fullness of time, after his return to the UK, the writer was to witness, at a Military 

Vehicle Test Track, punishing endurance trials - punishing to vehicles, equipment carried, and 

their drivers, on the way to a major military system being put into service.  Such was its 

success, a significant part of it was loaned to the US military during the first Gulf War. 

 

And equally the compilation of this article has taken its author, from start to finish, over 

another absorbing course, full circle.  
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                    WWI Tank Track 

(refer page 27) 

 
Illustration: A Track Plate to which 

Flanged Links are rivetted.  The flanges 

slide along the inside of the tank frames, 

so the tracks will not drop or droop when 

the vehicle crosses a trench. The holes at 

the link ends may be seen, allowing track 

plate assemblies to be linked together by 

hinge pins to form a flexible 'chain'. The 

plate is 20½" (52 cm) wide.  (Note: The 

track plate shown is held in an aluminium 

bracket, to retain it in position for display.) 

 

 

 
 

Illustration: Track Plates joined together 

by hinge pins, in situ.  The track may be 

seen 'bending' around a supporting wheel, 

the top of which is visible.  (The wheels are 

fitted as 'pairs', separated by the distance 

between the centres of the flanged links 

shown in the illustration above.)  Toothed 

driving wheels mesh with the 'chain' of 

flanged links.  Supporting rollers 

(c.f."road wheels") take the weight of the 

tank. These are not illustrated here. 
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Additional Note: 

 

With reference to "Notes and References” on page V6, entry 43, the contributor to 

The Engineer (1917) of 'The Evolution of the Chain-Track Tractor' was Lucien 

Legros.  He was a member of the Admiralty Landships Committee along with Col. 

Rookes Crompton. 
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