"Alice in Antofagasta-Land"

"But | don't want to be among mad people" -  Alice remarked.

"You can't help that now - we're all mad here" - was the reply.

The above view of Stothert & Pitt's  60-Ton Antofagasta Titan
was extracted by the writer from a process-tinted p rint
showing a block-laying ceremony occurring near the root of
the breakwater, assumedly in late 1922.

Original photo held by Universidad Catdlica del Nor te.
Copyright owner indeterminate.

Bruce W. Ward, Sydney, Australia

Copyright 2012



Larkenspurger's Law 1

Larkenspurger's Law was promulgated by me in 1976. As
the Reader will find, it will apply in this paper. It states :

"There are typographical and factual errors in any
document, paper or book which can only be detected after
it has been widely distributed or published".

Furtwangler's Law

Furtwangler's Law - promulgated by me in 1981 - wil | also
apply here. It states :

"Any document, paper or book a historian writes wil
contain only serious errors concerning the most-imp  ortant
facts, dates or persons”.

1. The correct spelling of "Larkenspurger" is "Lank  enspurger" - a proof of this Law.
Lankenspurger was the true inventor of Ackermann st eering. Ackermann stole
Lankenspurger's idea.
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Introduction

Almost all Cranemen - including myself - are at le ast a bit mad - hence the
allusion above. Further, when reading this, please remember | am a steam-crane
historian, not a Meccano modeller, although | work with Meccano engineers who

build such machines.

Much has been written about whether the Antofagasta Titan had "articulated
bogies" - and whether they swivelled to negotiate a radius in the breakwater - or
not.

None of the factory models which derived from the F ebruary 1925 " Meccano

Magazine" article; or those in  "The Meccano Book of Engineering”, or SML-4, had
either articulated or swivelling bogies.
When "The Man who Made Meccano " - Ellison Hawks - received from the Stothert

& Pitt drawing office a large Manilla-envelope cont aining worked-over 10" x 8"
bromides ! of the Antofagasta and Port Elizabeth Titans in th eir yard during that
fateful visit to Bath of 1924, he had no idea the A ntofagasta machine was
intended to construct a breakwater with an unusuall y-tight radius.

Both his engineering knowledge 2, and readings in Titan usage at Gibraltar,
Fishguard and elsewhere, were extensive, and told h im these ran round corners
quite well on rigid carriages. He probably put the fancy universal-jointed drive-
lines down to "progress".

However, the totally-rigid carriage of SML-4 goes a gainst proper engineering
principles, a matter much discussed by Meccano Cogn oscenti since Julian
Head's3 admirable "Titan Revival, published in "Constructor Quarterly" , of the late
1990s.

These articles opened up the " Great Antofagasta Bogie Mystery" , leading to the
unanswered question -  "why did this block-setter alone need a divided car riage
arrangement at all, and what movements did it compr ise ?" .

| have in the past put a view that the so-called "b ogies" of the Antofagasta Titan
were not articulated in the sense that a bogie is ¢ orrectly described.

Rather, | have written they were carried at one end on a trunnion seat, and the
other by a set of volute springs of the type used o n most Stothert Titans; these
being needed to allow travel torque to be transmitt ed to rails over uneven
surfaces, and essential to spread load.

This view was expressed, although without technical support, in my recent
article on "Articulated Bogie Cranes " (International Meccanoman , No 64; Autumn
2011) My little paper here discusses both the “arti culated" matter, and
"swivelling bogies", and ends with a surprise or tw 0.

1. Bromides which he famously mis-captioned after t 00 many pink gins on the Pullman back to
Liverpool, leading to the Fishguard Titan being att ributed to Vera Cruz. Many years ago | tried to tr ack
down the original prints of the Bath cranes, being told that Mr. Matthews of South Africa had them.
This was unfortunately not so. Further enquiries in the UK led me to the belief that many old papers
and photos had been burned by a relative after his death in 1971.

2. The life of this remarkable - but sometimes now for gotten man - one who directly determined the
lives of hundreds - if not thousands of engineers - influenced every reader here due to his causing
SML-4 - 'The Giant Blocksetting Crane' - to be cre  ated - and from that indirectly causing the SML-4
Pinyon cover to be executed - is given in a short attachment.

3. The Titaniste must forever be grateful to Julian Head for this seminal - indeed vital - work in the
field. Of equal value to the industrial historian, and the Meccano engineer



Am Eternal Myvstery !

It is almost certain a final conclusion will never be reached about this subject,
leaving an eternal mystery !

First, there are no suitable photographs. Second, t he crane in question was
broken up in the late 1960's. Third, the drawings at Bath were wiped out by
Goering's boys in 1942. Fourth, it seems GA and e rection drawings sent out

with the crane by Stotherts, have long gone.

In 2005 | engaged in many awkward bilingual telepho ne calls, and much
correspondence, with a very helpful Sra. Vergara, t hen the Port Engineer's
secretary at Antofagasta (both soon-after retrenche d when the Port was sold into
private enterprise).

This good lady thought the drawings were either los t in the aftermath of the
1987 or 1997 earthquakes, or sent to "the University at Santiago" , sometime in
the 1970's. A search at that institution did not lo cate any such deposition, so
the matter remained open.

Later a helpful academic at Antofagasta - Snr. Iba ceta - provided photographs of
the Titan and port works during the 1922-1925 perio d.

As translted from SpanistJanuary 18, 20(. Dear Mr. Bruce War, | am sending
photographs of the Titan Crane in tiff format. | talk with director of the library, and
he agreed to send these. The university will not chargesérhwt it is important to
indicate that intellectual property belongs to the Archivedefiniversidad Catolica
del Norte (Chile). We find no drawing or document archives iruttiigersity. My
regards, Claudio Galeno Ibaceta, Universidad Catolica del N@tele.

My late, and dear, good friend, Rollo Torrance, OBE , last managing director of
Stothert & Pitt, wrote to me about this in 2006.

He felt the only men who would have known the facts - Tommy Brigg's, head
crane estimator - Eddie Evans, chief draughtsman - and Arbenz, a mysterious
Swiss-born Titan designer - had all since departed for the great drawing-office in

the Sky.

Mr. Arbenz Mr. Evans Mr. Briggs
I have included their photos here out of respect fo r their place in steam-crane
history, and the mechanical-engineering arts they p ossessed; lost forever in this

age of fake machining by DNC, and awful, welded, un rivetted, structures.



Gob-smac ked S peechless !

In 2008 | advertised in the Antofagasta daily newsp aper for anyone involved in
cutting the Stothert & Pitt Titan up.

Idea was to track down a retired person who may hav e still recalled details of the
carriage assembly, and other features - a forlorn h ope to no avail. !

However, an Argentinean named "Oliverio " sent this photo :
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It came with a note ..."Inglés Titan de 1922 es la reparacion de la seg unda Titan
un Jessep y Applby o de los fabricantes holandeses”

A 1922 English Titan repairing a second Titan made by Jessop & Appleby or the
Dutch ?

| was - as they say in Scunthorpe - gob-smacked sp eechless!

I renlied to " Oliverio " in haste. hut it was clear he had no real facts a tall. 2

1. I did track down the family of an engineer (pass ed) who represented the Port at S&P. | obtainedar  ough

translation of a letter which indicated the machine first had a squat vertical boiler housed under a s ingle-level
house roof. The family would not send original file s, and seemed not to have copy resources themselves . It seems
load tests showed boiler would not maintain steam f or continuous work, so was hastily replaced with o ne taller
of larger-capacity (assumedly from Ruston & Procto  r where many S&P boilers came from) This showed why She
had a "two-story roof", and may have mandated large r boilers for Port Elizabeth and Cape Town.

2. "Oliverio" is an affable character, but way off in what he writes, eg: that a 1930's Dutch Titan preserved at

the Canaries is the 1885 Jessop & Appleby (was scra pped in the 1960's). He has infected websites with rubbish
about the MAN and Stothert Titans eg: <http://cgal eno.blogspot.com/2007/05/la-original-grua-titn-de-
antofagasta.html>



A German Intruder !

| then enquired of an industrial historian in the
Antofagasta area. He suggested a machine "may have
arrived from Iquique about 1950" - and - "was possibly
made in Germany or Holland".  Iquigue is a Chilean port,
500 miles north of Antofagasta, which, like Antofag asta,
was converted from an open roadstead to an entry po rtin
the 1890's to service the Atacama nitrate and coppe r-ore
export trades 1.

Christopher Capewell, a London-based crane-expert a nd
good friend, did indeed find a Titan - possibly by M.A.N. -
had been used to build a new mole at Iquique in the
1930's.

Brian Newman, a Newcastle-based expert on Giant
Hammerheads (thus conversant with German crane
makers) obligingly returned this: "An article on Iquique,
Chile, with advertisement by M.A.N, appeared in "Werft
Reederei Hafen" for 23 October 1936. It shows a Titan,
stated to be of 65-tonne capacity at 28m radius".

At lquigue this machine was powered electrically : A large
cable-spooling drum is clearly seen between portal legs.
Also note five bays to the forward cantilever.

The M.A.N. Titan
lquique, Chile 1935

1. The story of these works, and their railways and ports, is dealt with in arguably the best-written, most-
totally-engaging work of industrial history ever wr itten - "Railways of the Andes"; 1963. This was wri tten by
Brian Fawcett - a self-made literary genius and tec hnical prodigy. Republished Plateway Press UK 1997 . No

engineering historian should spend another night wi thout this amazing and seminal tome beside his bed !



Los Butcherous Bastardos !

But this was not all !

Though rendered gob-smacked speechless by the above discoveries - nothing
prepared me for this !

While the lovely Stothert Titan had long gone, the hideously-mutilated remains
of the ex-lquique Titan  today disgrace the Antofagasta harbour-front with t heir
awful presence !

The full story is too gruesome for the
Meccano Reader here. Suffice to say in
about 1969 the Port Authority - broke,

and with the S&P Titan needing a new
boiler - cylinders rebored - and gearing
replaced - had Her executed by los
Butcherous Bastardos (the butcherous
bastards) - a firm more fitted to
scrapping old nitrate mills in the
Atacama 1!

The same Bastardos were also contracted to "re-build" the M.A.N for b reakwater
maintenance, so after executing the Stothert, they took to the M.A.N. with a torch -
stunting the cantilever - cutting the engine-house down - putting the boiler on the
bottom cantilever - crudely bodging the steam machi nery - and bastardising the
travel-drive !

But most grotesquely of all  they hung the 1922 Stothert maker's plate between t he
hideously mutilated bogies of the M.AIN. 2!

We can barely bring ourselves to provide a view of the insane carnage these butchers
wreaked - but here it is:

Works of "los Bastados &
Mutilated Beams

A Disgusting Travesty

Grotesque Gearing

\{':'al' &

For more onthist ravesty - see Attachment Two

1. The Bastardos may have been  Messrs Mitrovitch Bros Ltd.

2. | hesitate to further promote above "grossity" ( to borrow John Brownlie's original & fitting word) but justification is
this. In a you tube video from "Ferrovial : Ingenierria Montaje SA" at
< http://www.youtube.com/watch?v=zTCrnngmnZw> The re we seen this hideous thing being shifted to the park with

Stothert's 1922 plate bolted to its side - disgusti ng!



True "Antofagasta-Land" Insanity

For more true "Alice in Wonderland" madness - consider this:

After sending emails using our "official-looking" sign-off block over a period of
years to the Port Authority - the Council which con trols the park where this

atrocity resides - plus worthies at the university and local museum - as far as |
know the big plate below still hangs between the gr otesquely mutilated bogies !

----- Qriginal Message -----

camelias@maritimoportuario.cl

Sent: Thursday, February 16, 2008 1:20 AM

Subject: Informacion incorrecta - WRONG INFORMATION

La grta en su foto no es la estructura de Titan de Stothert en 1922. No es nada como ella.
usted corrige por favor esto en su Web site pues es histdricamente muy enganoso.
Gracias,

Sala De Bruce Ward,

Sociedad Histdrica De la Grua, Londres.

The crane in your photo is not the Titan build by Stothert in 1922 It i3 nothing like it. Would
you please correct this in your web site as it is historically very mislesding.
Thank you, Bruce Ward,

THE HISTORICAL CRANE SOCIETY
(Incorporated in London)

Patron ¢ Rolle Torrance OBE FICE MEng (cantab).
Chairman : Professor Willy Dewulf, Marseilles
Prestdent: Christopher Capewell B.8¢, Dip. Arch.
Technical Secretary : Bruce Ward BE.

Researcher: Dr Danea Cowell PhiD.
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As for an accurate date of
execution, nothing is presently
known.

Both Titans were at work in
1965, as this not-very-clear
snap-shot - the only properly
dated one we have - shows.

We have been told the date was
1970, but that was a guess.




The First Antofagasta  Mystery

To my friend and fellow  Titaniste , Peter Harwood, | had written this

"As for "Antofagasta Titan bogies" - these were not  hing but "pseudo-bogies".

In support of this assertion, | will later show the re is no hard evidence that the
Antofagasta Titan had "real bogies" articulated to the carriage, as discussed
overleaf.

| had concluded these "pseudo-bogies" were perhaps carried at one end on a

trunnion seat - and the other on sets of volute spr ings L.

Richard Rapier of Ransomes & Rapier had shown how e ssential springs were for
such machines with his wonderful 1887 Titan for War rnambool, Australia,

Soon there-after Stothert Hercules, and all later ¢ antilever Titans, used horn-

blocks with volute springs above the axles of the t ype seen below.

While those shown are fitted to an inline carriage, the same style of springing -

essential for an even foot-pressure on freshly-laid blocks, and to ensure

adhesion over uneven tracks - would have been need ed at Antofagasta.

The system was used - albeit with 4-volutes per axl e side - up until the last S&P
block-setter - 1926 Cape Town.

My view regarding the Antofagasta Titan was that
four such springs were fitted above each apparent
"bogie".

These last being in the fixed upper carriage
carrier beam, but hidden from view.

At the other end of this "pseudo-bogie" | felt -
from available visual evidence - of which more in
a moment - there was some sort of swinging
trunnion which located the whole assembly.

This was needed to allow the axle assemblies to
move up and down - hence need for universal-
joints on the bevel-shafts.

(although this configuration seemed more than
somewhat mechanically-over-done. | put it down
to the same motive | speculated for Ellison Hawks
- "progress")

Concluding my note above to Peter Harwood, |
wrote:

"An ‘articulated' bogie is one which can move abou t on a pivot to the horizontal.
Some joints in the body are 'articulated' - ' hinge d' is synonymous, | guess.
Anyway, | have now solved the first Antofagasta bog ie mystery - that of it's
articulation. But its not quite as | had thought, a nd as it is quite an interesting
little story | will write it up - errors and all.

1. For the Titan a volute spring is ideal. They ar e compact, offer superior lateral stability, a non- linear
load/deflection curve. and given the thick heavy le aves we see above, will carry a massive load - work ing
like a beam under bending. not as a helical spring under Hooke's Law.



About Articulated Bogies

In my recent - and controversial - article on
"Articulated Cranes" (IM 64) | wused a
"grandfather  patent" to define  what
"articulated bogie" means.

The drawing (right) of an 1882 crane patent
specification by Russell & Co. of Motherwell,
Glasgow, defines "articulated".

This was the first known crane to use such an
arrangement. ]

Below left is shown Russell's later double-articula ted bogie crane for the Harton

Coal Company quay, South Shields UK, in 1898.

langed wheels running on two
. 25 Tons at 35 feet.

This carriage had 24 double-faced, single-central f
double side-by-side rail-sets about 18 feet centres

nusual feature designed to
d permit.

Note hydraulic luffing ram above the 'house - an u
allow more rapid luffing than cables and drums woul

double-articulated bogies for
the first use on really large

As we later see, American Hoist & Derrick Co. used
their giant dry-dock jib cranes, built from 1895 -
cranes.

AH&D Panama Dock Crane,
y (load: reach ratio)

In our paper on Peter Goddard's lovely model of the
we state that these cranes were the largest-capacit
F.O.R. travelling steam cranes ever built.

Big-daddy was a machine
built by AH&D for the
Puget Sound Shipyard
(outline right), built
perhaps around 1905.

This  used "multiple-
compound-articulated
bogies" - being the first
crane to use this concept.

(Some  German port
cranes of the 1930's and
perhaps a couple of big
Butters shipyard
machines later used a
similar layout for "soft
tread" reasons)

Above: Per kindness John A

Left Etching Source: Genie Civil.
Copyright indeterminate.

Taubeneck, Seattle.
Copyright indeterminate.



Thereisn o Such Thing !

Returning to my note to Peter Harwood, | had also w ritten this

| can find no evidence whatsoever that points A-A a re pivotally-junctioned to the
fixed out-rigged carrier beam at points B-B - indee  d, no such junction exists !"

Bolts to remove

Carriage top beam

False pivots -
really bolting
pads for
trunnions

Discussing the above

There is a bolting pad at "C-C" so the fixed
undercarriage beam assemblies on one side
were demountable to allow change-over from
full-portal, to semi-portal format, for

running on a parapet of the breakwater, as

seen right.

But the BIG mystery was this:

How were points "A-A" attached to the fixed
undercarriage beam at points "B-B" in
sketch above?

In neither the B&W nor rendered close-up L \
versions of the carriage is there any external Copyright indeterminate: Photo holder:
visual evidence of any mounting connection. Universidad Catélica del Norte

Examination of the area bounded by the white triang le
(lefty on the February 1925 Meccano Magazine cover
revealed no reinforcing pad or external rivet-patte rns.

As no engineeringly-feasible method for
mounting elements "A-A" above to "B-B" can
be executed without such fastening, this
"proved " normal “articulation" was not
present.

Hence my resort to top trunnions and over-
springing.
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The Second Antofagasta Mystery

vve Now come 10 tne Secona Antoragasta mystery - tha t of swivelling bogies !
Peter Harwood had , at this time, drawn my attenti on to an excellently

prepared, trigonometrically well-reasoned piece by John Nuttall, published in
"Spanner" about 2007

This sets out to show that the undercarriage had to swivel or pivot about a
vertical plane to allow the machine to negotiate a radius of about 700 feet.
Thisisit:

Antofagasta Titan: Misalignment of bogies on&@Qsrcurve

© John Nuttall 2007

L)

\/R2-<a2 R

A sinA=al/R

A=sin"(a/R)

2
At 7' offset displacement, in fe%@,o'z 700° - 7 =0.035; =0.42".
2
At 17' offset displacement, in fe@,o'z 700 - 17 =0.206; =2.48".
Hence misalignment of inner and outer bog8¥s- 6.22' = 2.06".

Angle of rotation of inner bogie¥¥ £00) = 0.57°.
Angle of rotation of outer bogie'd &ii700) = 1.39°.

Notes George Turner's research into the Antofagasia Witéch the Meccano Supermodel was based, ha:
revealed that the overall length, over bogie®s amdst had to negotiate a curve of 700 radius.

These calculations assume the length of thi beg8 swith a 2' gap between them.

This is consistent with the required 42' lenlgehgemebral appearance of the undercarriagelirktievn
close up picture shown in the Meccano Booleefimgin

This places the inner and outer bogies ceftergdal 7', respectively, from the centrénngnalietrcarriage.

The above calculations show that the outerdeabiesatate about 1.4° to negotiate the caotly cand
also need to slide just over 2" inwards reflagiverier bogies.

The need to move from side to side, as we# as méd known as a feature of bogies oncezotives.
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Don't Fool W ith Princ iples !

While at Antofagasta there is a curve on the parape t section, part-way out from
the root-works, and the above argument is elegant, | did not accept the "pseudo-
bogies" needed to swivel about a vertical axis to g o round that curve.

Such curves are not unusual in breakwaters, althoug h this one does turn a bit
sharper than most, as we see in this recent photo.

Here the original mole has been widened considerabl y, noting the parapet ends
just past the end of the curve :

As said, | had never been happy with the idea that this undercarriage needed to
mysteriously "swivel" like a loco bogie about a ver tical plane, thus allowing the
machine to negotiate this radius.

Indeed, | found no evidence in available photos of any mechanism or point at
which such swivelling could occur.

And, if the radius is correct at around 700 feet - that's longer than two large
football pitches.

It is easy to put Titans with fixed inline sill-mou nted axle-sets round corners by
providing ample rail-gap clearance, and sliding axl e movement*,

Further, steam crane designers don't fool round wit h well-tried principles !

This especially when tight tender pricing is involv ed, as there was here.

We know French and German Titan builders were breat hing down Stothert's
neck.

*Noting though this was not possible here due to th e means of driving the axles by bevel-sets - more
later.
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But , Maybe and Perhaps !

Other equally-large steam-cranes had double-articula ted bogies - why ?

Not to go round corners - but to reduce axle-load o n a masonry quay - a
condition identical to a freshly-laid breakwater 1

These were the giant AH&D 50-ton machines referred to above (perhaps - with
the East London Titan - the loveliest large steam ¢ ranes ever built !)

But - and this is big BUT - when these were required to operate round the hea d-

radius of dry-docks - far tighter than the 700-foot Antofagasta curve - they
maybe allowed a slight swivelling movement at mounting pa d junction between
longitudinal carriage carrier beam and bogie top ra il, as perhaps seen below :

But, in spite of all above | felt swivelling was no t needed at Antofagasta !

Before proceeding, a moment on John Nuttall's point re - "The need to move from
side to side, as well as rotate, is well known as a feature of bogies on steam

locomotives" . The analogy here is to a Mallet or a Meyer, wher e powered bogies
can swivel.

1. We know this for certain. Russell says so in tec hnical material about the world's-first articulated
bogie crane.
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Impossible to Determine !

In regard to locos with a long rigid wheel-sets, th e bogies must slide sideways as
the forward end as the loco "stick outs" or overhan gs the rail centre on curves.
These bogies are mostly weight carriers and transit ion guides.

Such conditions don't apply to the undercarriage of a Titan.

Further, unlike railways, where the width of the ho rizontal wheel tread-face
must be kept narrow to negotiate tight clearances o ver points, on a Titan tread-

width and clearance can be whatever is needed.

(It is true "graunching" in tight curves without re lief would be a factor if it led to
spreading the rails. There are huge forces at work as we know from a Ransome's'
Titan which curled up rails because the springs wer e not set right) .

So why did the Antofagasta Titan have such a differ ent undercart at all ?

There was a large extra cost involved in building a nd driving these separate
paired wheel-sets - it wasn't done just on a whim L

Regarding Mr Nuttall's - "well known close up picture shown in the Meccano Book
of Engineering" - it is impossible to determine evidence of any swi velling in this,
due it being a 50-screen half-tone, making it usele ss for research purposes
(here, of course, an awful copy of an awful block p rinted on awful paper) :

Copyright indeterminate: Photo holder unknown: Bidenlost after
Ellison Hawks died. Bath Museum has no copy. Qaigiopyright
owner S&P now defunct without antecedents.

AL A e T v o

1. Was this arrangement used  for unique load-spread reasons connected with handling 60 Ton blocks across a
short wheel base . We know from Arbenz on Titan des ign how critical forward outside leg load compressi on
stresses became when working diagonally.
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Serious Studio Errors !

The same B&W bromide given to Ellison Hawks by Stot hert & Pitt during his
fateful visit to Bath in 1924, was used to create r endered artwork used for the

cover of " Meccano Magazine", in February 1925 :

As we later see, it was because this inept artist 1 made a number of serious
studio errors here that mistakes were made during i t's interpretation for

research purpose.

1. This same artist drew laughably-impossible forw ard handrails on the Fishguard Titan rendering, as
used for the most-famous and influential Meccano Ma gazine cover in all history.
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A Preparatory Digression

Apologies are needed here to prepare Readers for th e quality of my coming
sketches. Although having done some time in a drawi ng office, my hand
sketches are pretty shocking !

| console myself for this ineptitude

by having on my wall a sketch by
one of Britain's most famous
engineering designers - Henry
Royce

Left is his servo-brake mechanism
!

To compensate for this scrappy
thing | have also hung more perfect
drawings above my desk in the
hope their beauty might penetrate
my brain and hands - osmotically
as it were !

Among these are some
productions of the first
great  French  technical
etchers - the Poyet brothers.

Following them at a later
time came Britain's "Hare" -
at his best a wonderful
machinery etcher - although
bettered perhaps by the
"Manchester Wood Etching
Co."-  whose sublimely
magnificent steel engraving
of a Cowans Sheldon Titan
is seen left.

No photograph - even a 12"
x 10" full wet-plate print
from a 1920's Zeiss-lensed
bellows camera - can
explicate an engineering

subject like these

| cannot pass the opportunity here of
putting in an 1825 sample of David
Napier's supreme wor for the Reader's
delectation !

This great engineer inherited the

genius of Monge - father of
engineering drawing and technical
perspective.

Monge's French followers - showed
the world - as in so many things - how
to do it first and properly !

Right : A printing press made by Napier, and
drawn using his patent perspective apparatus.
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A Generous 5' -6"

Having thus digressed, we may now proceed with "Antofagasta Mystery No.2"
Here | now suggest - if not prove - that the Antofa gasta Titan could negotiate the
breakwater curve naturally though allowances made i n rail-set spacings.
Evidence is clearly outlined next, with simple diag rams, and other supporting
material.

To prove this it was first necessary to ascertain t he length of carrying wheel rail-

flange engagement.
So | needed a dimension for outside diameter of the wheels.

Without drawings | proceeded thus - scaling off the yard photo above:

SKETCH ONE
NOTIONAL DERIVATION
OF CARRIAGE WHEEL
DIAMETER

Notional Parallax to camera

e e e -

e ———

oD oD
Flange Wheel B
24" 22"
A7
_ HE
Ground line >l 1
2’ A Scale used to derive Wheel
33K Diameter based on workman
at 5'-6" tall notional.
Drawn 3mm : 1.0"
Allowing a generous 5'-6" for a Bath yardman of the 1920's - as seen beside the
Titan in half-tone above - and overstating wheel di ameter by 2" in the following

diagram to avoid picky arguments - | arrived at the flange-length, next.
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Notice the Wide Gap !

Here we see that the wheel-flange engagement - one of two limiting factors in

curve attack in the present case amounts to a gener ous 18":
SKETCH TWO oy
ELEVATION - '
NOTIONAL

FLANGE ENGAGEMENT

OD over
Flange = 28"

Length of flange arc
engagement in rails

1 1
5 H ! Top of railhead
L A L ' ben f
i : Depth of Railhead 2
¥Vers - 8. *
“Riveted Rail spacers

5 s e

(]
Depth of rail web

~ = .r T P = v - B ' e e v w e . st

L]
3“

Scale 6mm = 1.0"

Now notice the wide gap - clearly evident between the carrying rail pairs below
right. This is the other limiting factor in present case.
Itis least 3"!

Also notice the line is almost straight to the eye
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A Very Big However !

From this | was able to show (in sketch left below ) that the Titan carriage could
negotiate the curve without any need for swivelling of bogies.

Or indeed need for axle side motion (which was tota Ily precluded anyway by the
need for rolling axles to be fixed - these carried driving bevels without possibility

of "splining" - not then possible - or loose keying (axles loaded with 18 tons each

could never slide).

a2t
SKETCH THREE - T

NOTIONAL LENGTH -

ARC OF FLANGE
ENGAGEMENT \

) % K RE . \ \I N B, \_,\. e B \‘| \\ \\
:I 1
il ;
CLEARANCE |, -~ ~ - = = - & ~ FLANGE 2 o
ANGLE+4° /. o o 7 WIDTH 2
[ p - - - | » 2
Y ) o -

LENGTH OF FLANGE ARC
ENGAGED =c 18"

SCALE 1cm =1.0"

TN\

700 ft
To further avoid any "picky argument” - and put this in
clear perspective - | scaled out the stated 700 fe et
breakwater radius at 1cm = 42 feet.
(that being the overall length assigned to the Anto fagasta
carriage by John Nuttall)
Then superposed upon that a 42 foot sector (sketch
upper right)
To further emphasise the almost negligible geometri c
relativities between a 700-feet radius and a 42-fee t
Antofagasta carriage, a magnified sector is given r ight
lower.
(I have also scaled out a 100 foot length of space d rail 42 ﬁ
pairs with a 3" gap and shown the whole 42" underca rt
will go round that without needing pivot - it's a | ittle tight

- but it's possible !)
Conclusions from above :

(1) The above shows conclusively there was no need for the Antofagasta Titan to
have swivelling or vertically-pivoted bogies.

(2) However - and this is a _very big "however" - this conclusion - while perfectly
correct and valid - may not be all it seems !
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A Dawning Occurs !

After all the thinking time and effort above to con vince myself and others that...

(i); the Antofagasta Titan only had non-articulated "pseudo-bogies", and;

(i); there was no need for swivelling to negotiate the radius,

...the truth finally dawned one Sunday morning last month.

| was again casually thinking about the REAL unanswered question -  "why did

this block-setter alone need a bogie-type arrangeme  ntatall ?* - when the answer
- so obvious and clear - came as a bolt !

| remembered reading years ago in a Spanish Civil E ngineering journal that at

least once each year the Titan was brought to the r oot of the breakwater for
storm-season shelter, and essential boiler and mach inery maintenance
operations.

This meant the outside portal legs and "pseudo-bogi es" had to be easily and

reqularly pulled apart and re-assembled to go on an d off the parapet !

This was it !

If the machine had been built as standard-layout S& P Titans - with a
continuous fully-riveted bottom girder or sill-rail carrying a single-row
undercarriage on volute springs - - as the 1913 Eas t London carriage shown

below - it would have be all but impossible to convert it a t will from full-portal to

short-leq form !

- :J

229
B oate 8] 5
|m!
Ny A
o

Removing and replacing a full-length undercarriage girder like this - 45 feet long
and weighing over 25 tons in one piece would requir e two large long-jib service
cranes, and much difficult - if not impossible and dangerous - manipulation.

If keeps were unbolted to allow separation of wheel s and axles from the sill-rall
horn-blocks then the volute springs - not to say th e axle-sets - would fall out all

over the place !

This quite apart from re-compressing 16 volute spri ngs - re-fitting and re-
aligning 8 axles under the beam - then aligning the 25 ton mass accurately back
on the travelling rails after each change-over.

Clearly this was a key deciding factor in providing a carriage with bolt-
demountable four-part wheel sets !
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A Right Royal Throne'!

We now come to the task they actually had to deal w ith at Antofagasta. In photo
next we see Her reclining back like a Royal Princes s in a rocking-chair !

The counterweight end of Her cantilever rests on He r specially-built "throne"
made from concrete 1. And this is how She got there : With crab rolled back,
and lower studs holding the removable assemblies be ing slowly unbolted, the
whole structure gently "topples" say two inches bac k about the inside wheel-set

- nicely coming to rest on the stack of baulks plac ed under Her bottom !

Original photos : Universidad Catdlica del
Norte. Copyright owner indeterminate.

EEE_ =——°

ﬂlmlm
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Once this is done, the large
specially-ordered service
crane 2 (left) either lifts the
four separate, heavy, self-
contained "bogies" or
"pseudo-bogies" on - or
takes them off until the next
step is completed.

The portal legs (a brace for
one seen in foreground) are
put in place or removed
depending on whether the
crane is going "semi-portal”
up on the parapet - or full-

portal on the outer arm.

1. It has been put by other writers this photo sho ws Titan being erected for first time. That cannot be as part of
the mole has already been constructed using a Titan (as suggested by Lewis slots) . Wave-breakers have also
been put in place - something only a Titan can do.

2. The service crane is a nice, with a warping hea d to pull Titan parts under the hook. The large whe els suggest a
Wilson, but machinery layout may be that of others. The tank high at rear - is this for cooling a hyd raulic brake ?
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A Glimpse of Day light !

Inspired by these revelations | looked again at the illustration below - this time
with the eyes of a photo-recognizance wallah at Ble tchley Park in 1943 - not with
preconceived ideas !

| found it was just possible to just discern a glim pse of daylight in two critical
places missed before.

These have been etched out below to reveal :

1) That Element "white A" is certainly a carrying wheel - and not a
“trunnion” as formerly thought.

2) That a heavy rivet-pattern seen on left side of tap ered carriage cantilever
beam above the left "pseudo-bogie" centre is missing from above centre of
right "pseudo-bogie" - it was smudged over by our artist !

3) That heavy axis "red A" runs through the right "pse udo-bogie" centre
(even though our artist had foreshortened the persp ective with his
"Patent Artiscope" to make it fit the cover).

4) That Element "black B" is almost certainly a central vertical pivot - and
not a seat for volute springs as formerly postulate d.

5) That Element "black C" is almost certainly a mounting _ for_this vertical
pivot (and is braced to cantilever beam sides albeit riv et-pattern is
missing here) - and not a seat for volute springs a s formerly postulated.

Missing

Rivet - e

Pattern k
_ 4

L | I

Dayligh ;

4 “"N...__“_“ N h/:‘ -

S,

It was now clear as day !
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A Very Rare Event

There it was - the bogies were almost-certainly car
pair of large-diameter shafts !

Forgiving Henry Royce again - a notional
arrangement may have looked something like
that at right.

While no-doubt simplistic versus what was
really in there - this represents the
engineering concept.

And importantly, represents a perfect means
of easy dis-assembly / re-assembly on and
off the parapet 1.

Thus the mystery implicit on page 9 - just
how were the "pseudo-bogies" junctioned to
carriage load-beams - which | had glossed
over in haste to solve the radius problem - is
cleared up !

To summarise :

1) We can now imagine how
tapered carriage cantilever beams 12

2) And how a junction may have be made with

The Reader here is witnessing

"Pivot Shaft A"

ried on - and pivoted about - a

could have been carried in the

"Bogie Articulation Pivot "B" .

avery rare event - my stating | am wrong !

The Antofagasta bogies did "articulate" - as any right-minded person could ha ve

seen from the outset !

And they certainly swivelled !

(Although not to go round the breakwater curve - th

means of removing and re-attaching them at will).

Meaning John Nuttall was right - albeit for the wro

And hopefully meaning the Antofagasta Bogie Mysteri

1. These shafts may perhaps have been pushed out hy
there was ample hydraulic pressure and rams of many
tapered lead-in it could be easily pushed back in a

2. Noting at point "A" there may well have been cra
desirable, if not essential.

ey did this as the best

ng reasons.

es are no longer such !

draulically to let the complete bogie come free -
types available right across this site. With a
t re-assembly.

dles to support volute springs; these being highly
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Attachment One

Ellison Hawks - "The Man Who Made Meccano !"

| don't know if anyone else today recognises the en ormous importance of this
man - both to Hornby's Company - and the success of Meccano itself - or
whether my title above - "The Man Who Made Meccano !" - has been used before
It should have been !

For all his many errors - most due to an impossibly -huge workload - Ellison
Hawks was - as Tony Woolrich writes below, a schola r and polymath. Just in
case any Meccanoman here may be unaware of this rem arkable - indeed great
man - | repeat what | wrote in my footnote above si mply because his memory
more than deserves it - "he directly determined the lives of hundreds - if not
thousands of engineers - he has influenced every re  ader here due to his causing
SML-4 - 'The Giant Blocksetting Crane' - to be created - and from that indirectly
causing the SML-4 Pinyon cover to be later executed - another event of great

moment in engineering history"

| next extract the key points from Dr . Woolrich's biography (noting | cannot find
a photo of him - strange for a man who later ran a large photographic
businesses !)

Ellison Hawks was born at Hull in 1889. At the age of 15 he became a junior clerk
with the Commercial Union in Leeds, rising to the p osition of Chief Clerk by 1914.
He was interested in science and joined the Leeds A stronomical Society in 1908,
being elected Secretary in 1911, and Editor shortly afterwards. He became a
successful lecturer and writer of popular science b ooks, publishing his first book in
1910 and two more before 1914. Later he became a Fe llow of both the Royal
Astronomical Society and of the Zoological Society (a rare thing for someone
without a degree from one of the old universities; Ward). In WW1 he was
despatch-rider with the Royal Naval Air Service, an d was later commissioned in
the Royal Field Artillery, achieving the rank of Ca ptain. Gassed at the Somme, he
was appointed Assistant Provost Marshall, Northern Command. On
demobilisation he initially aimed to become a full- time writer, but on marrying,
joined Meccano Ltd in 1921 as Advertising Manager a nd nominal editor of
Meccano Magazine. Hawks was responsible for the pr oduction of all Meccano

publications, annual world-wide advertising campaig ns for the company products,
and translation into sixteen languages. He was resp onsible for setting up and
running the Meccano Guild, comprising 700 clubs and more than 75,000 active

members. During the 1920s and into the late 1930s H awks also wrote a number
of popular books about engineering and science, pro  ducing as many as two or
three titles a year. As well as reflecting his inte rest in astronomy, geology and

natural history, he also covered railways, engineer ing, radio, and transport. He
left Hornby in 1935. Clarence Winchester produced f amous four part-works about
engineering, railways, shipping and aircraft, at th is time, all the work of Hawks,

although his name does not appear in the volumes. H iS next venture was to set up
Real Photographs Ltd at Liverpool in about 1937. Th e business moved to
Southport. in 1942. Real Photographs specialised in providing prints of Railways,
Aeroplanes and Ships. During the war his photo book s were used for teaching

recognition of shipping and aircraft. After Hawks’ death in 1971 part of his
photographic collection was sold to an aircraft pho tographer at Cranwell, now lost
trace of. The shipping and railway material was sol d in 1981 to the lan Allan
Group. The railway negatives were later acquired by the National Railway

Museum, but the fate of the shipping negatives is n ot known.

Source and copyright: T. Woolrich.
<http://bearalley.blogspot.com/2009/01/ellison-hawk s.html>
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Attachment Two

More on Los Butcherousos

The following is added for those historians who stu dy engineering oddities -
Lartigue's Ballybunion monorail, or Schilovski's  Wolseley Gyrocar - and not
because we should dwell on such laughable things !

In photo next - to further explicate the mutilation which the M.A.N. was
subjected to, we give numbered callouts for :

A A - Engines exhaust

B - Steam engines added

C - Original M.A.N. electric machinery relocated from top cantilever.
D - Horizontal boiler (assumedly-marine from size of s tack)

E - Now unused electric feed-cable winding-spool

F - Mutilated travel drive 1

G - Last - but far from least - the Stothert name-pla te.

1. | am almost _certain the huge, ugly, cast-iron, final-drive trav el gearing (left of F) is not M.A.N's but
was added by the Bastardos - perhaps because origin al reduction from M.A.N electric machinery-deck
down spearshaft to bevel cross-drive was not low-en ough for a steam engine to grind the thing along.
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Attachment Two  (cont)

Finally, below is the poor M.A.N. in process of being destro yed by los butcherous
vaqueros mecanica nicos - soon after the Stothert had been executed.

Perhaps four forward bays have been hacked
off the cantilever (compare page 4, above) -
effectively leaving three, as annotated right.

Assumption is the butcherouso  rebuild
precluded lifting 50-60 Ton blocks at any
greater radius than this allowed.

Finally, | do admit more details about this
crane - its history and usage after arriving at
Antofagasta - would be interesting.

And further confirmation of all dates and assumptio ns made in above would be
very-much welcomed !

Chilean Meccano Engineers having time to do some real research - we await
your input! 1,

1."Oliverio" - have a nice Xmas - but please don't reply !



