D.~2.

1885.
NEW ZEALAND.

DEFECTIVE RAILWAY AXLES.

(CORRESPONDENCE AND MEMORANDA RELATIVE TO)

Presented to both Houses of the General Assembly by Oommand of His BExcellency.

No. 1.

Memorandum by the STOREKEEPER, Public Works Department, to the EnciNezr-I1N-CHIEF,
RE Shipment of Eighty Pairs Wheels and Azles, ex ¢ Invercargill.,”

Public Works Office, Wellington, 12th March, 1884,
I have to report that one of these has been discharged from the ship, broken in the axle. The captain
of the vessel informs me that it was found broken in the ship’s hold, before removal therefrom, and
he cannot say how it was done. An examination of the fracture shows that there were flaws on each
side of the axle, one a half-inch and the other about a gnarter-inch in depth. The iron itself is of
very inferior quality, and has the appearance of coarse white pig-iron, instead of ¢ the best clean
scrap,”’ as specified.

I wonld suggest that this pair be sent Home by the ¢ Invercargill” to the Agent-General,
and returned to the manufacturers (the Staffordshire Wheel and Axle Company), with a request that
another pair be sent out by direct steamer to replace them.

I would remark that there are no external indications on the axle to show that it has had any
blow or fall, or anything that would be evidence as to how it was broken ; and, as the iron is so very
inferior, it i3 a question for you to decide if a percentage of the whole shipment shonld not be tested
before being sent away from Wellington to the different lines.

The Engineer-in-Chief, P. Purram.

No. 2.

The InspECTING ENGINEER to the HoN. THE MINISTER FOR PUBLIC WORKS.

Public Works Office, Wellington, 12th March, 1884.
IT is recommended that the broken pair of wheels and axles be returned to the manufacturers, as
proposed by the Storekeeper. From an examination of the fracture it appears to be almost certain
that the broken axle has not been submitted to the tests specified in the English specification, and
I recommend that the whole consignmeént be thus tested at the Petone workshops before its
distribution.
The Hon. the Minister for Public Works. C. B. Kxoree,

Minute by the Muinister for Public Works.
Act accordingly—E. MrrcesLsoN.—13/3/84.

No. 3.

The ENGINEER-IN-CHIEF to the INsprcriNG ENGINEER.
RE testing Aales made by the Staffordshire Wheel and Azle Company,

Public Works Office, Wellington, 27th May, 1884,

Ir these are tested in the way proposed, it will not be safe to use them for relling stock, as you
will observe that the Home specification provides that two ewlra aeles shall be provided by the
contractors for testing purposes, and it is clear that the axles so tested were not to be used as part of
the contract quantity.

Please, therefore, to test one azle only, and, in chooging it, Mr. Putnam will shew you a pair of
wheels and axle, in which one of the wheel bosses is cracked ; this is the one I should test.

A claim could then be made on the contractors to supply two new axles, supposing the one tested
proves to be good ; if it breaks short, some further tests must be made.

Mr. Knorpp. Jo#N BLACKETT.
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No. 4.

Tur ENGINEER-IN-CHIEF to the Hon. THE MINISTER FOR PuBLic WoRKs.

Re supply of Wheels and Aaxles by the Staffordshive Wheel and Axzle Company.
Public Works Office, Wellington, 10th June, 1884.
1y a shipment of the above (80 pairs), received by the ¢ Invercargill”’ one axle was found broken
in the ship’s hold, the fracture having occurred close to the inner face of one of the wheel naves,
and square across the axle.

The fracture shewed a coarsely crystalline texture, with flaws on each side, and the axle was not
bent in any way, and neither it, nor the wheels, shewed any marks of ill-usage.

The breakage, as above described, was of such an extraordinary nature, that it was determined to
test a number of the axles in the same shipment, and from the same manufacturers. The test applied
was of a similar character to that provided in the English specification, viz :—a weight of one ton
falling through a space of 3 feet, the axle to veceive three blows on one side, and two blows when
reversed, without breaking, when resting on supports 3ft. 6in. apart.

Aswe could not arrange that the supports could be 3ft. 6in, apart, the wheels being in the way,
distances respectively of 4ft. 3in., and 5ft. were adopted, the fall of the weight being in the former
case 1ft. 10in., and in the latter 1ft. 4in. to 1ft. 5in., which would be equivalent to the English test.
A schedule of the tests is attached, viz :—

Five, of axles marked ¢ Staffordshire Wheel and Axle Company,” including the one broken
in the ship.

Three, of axles marked ¢ Midland Iron Company.”

Three, of axles marked “ Lancaster Wagon Company.” Allof which were supplied under con-
tract by the first and third-named firms.

Some old axles were also tested, by way of comparison, viz :—Two old axles, made in Dunedin,
and one old axle, marked “S. W. & A. Co.”

The last-named axle broke only after twenty blows, increasing in force up to a 74ft, fall, and the
two Dunedin axles broke respectively with twelve blows, and five blows, increasing in force up to 7ft.
fall, and 6ft. fall. '

Of the Staffordshire Wheel and Axle Company’s axles, one broke with six blows, the first three of
which were with a fall of only 1ft., two broke with three blows, and one broke with two blows.

Of the Midland Iron Company's, one broke with one blow, one broke with eight blows (increasing
fall),and one broke with six blows.

Of the Lancaster Wagon Company’s, one broke with twelve blows (increasing fall), and the other
two both broke with five blows.

The result of these tests are so unsatisfactory, and so startling, that I dare not recommend the
use of any of the axles supplied under the late contracts with the Staffordshire Wheel and Axle Com.
pany, and Lancaster Wagon Company, which latter inclundes those marked ‘“Midland Iron Company.”

Steps should be taken to have all these axles replaced with others, of the goodness of which there
should be no doubt, and the contracting firms should, in my opinion, be called upon to supply them
at their own charge.

The axles which have been broken under the tests should be sent Home, so that the Consulting
Engineers, and others concerned, may see the inferior nature of the material supplied. .

To save time, I should recommend also, that as many axles as possible may be made in New
Zealand, at the various Government workshops, where such work could be executed, so that the im-
ported wheels may be made available as speedily as possible.

The Hon, the Minister for Public Works, JoBN BLACKETT,

P.S.~—~The report of the Inspecting Engineer is attached, also a Memorandum by the Storekeeper.

Enclosure 1 in No. 4.
The InsprcTING ENGINEER to the ENGINEER-IN-CHIEF.

Str,— Public Works Office, Wellington, 9th June, 1884,
I have the honor to enclosc herewith the result of the testing of carriage axles, ex  British
King,” “ Loch Ken,” and “ Invercargill.”

Of the four axles tested of the Staffordshire Wheel and Axle Company, not one stood the very
moderate test, but broke. One broke in the ship’s hold. The fracture of these is coarsely crystalline,
and the color of the iron, white.

Of the three axles tested of the Midland Iron Company, one stood the test corresponding to that
of the English specification, but broke with a four feet drop. The fracture of these axles is
crystalline. The crystals, however, are not so large as those of the Staffordshire axles, and there is
some grey fibre in the axles that stood the specification test.

.. Of the three axles tested of the Lancaster Wagon Company, one stood the prescribed test, and
did not break until a 5 feet drop was applied for the second time. The fracture of these axles was
crystalline, and of a white colour in the middle, and fibrous grey in the outer part.

Attached is also the result of the tests of two similar axles made in Dunedin, and of an old axle
marked “8. W, & A. Co.,” which has been on the road for some time. These axles stood very
severe tests, the fracture in each case being fibrous, and of a grey color. Another old axle, tested by
Mr Asheroft, did not break until a 7 feet drop had been applied repeatedly, and the fracture was
grey and fibrous.

To the Engineer-in-Chief. C. B. Kxorrr,
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Enclosure 2 in No. 4.
The STOREKEEPER, Public Works Department, to the ENGINEER-IN-CHIEF.

Public Works Office, Wellington, 10th June, 1884,
Re awxles recently tested.
THESE have been delivered under two separate orders. The numbers supplied are as follows,
viz. :—One thousand under order 16-83, of which those on the testing-sheets stamped ¢ Staffordshire
Wheel and Axle Company” form a part, and were supplied by the company bearing that name ;
and four hundred and ninety-four under Order 37-82, of which those stamped ‘ Midland Iron
Company ”’ and ¢ Lancaster Wagon Company ” are a part, and were all supplied by the Lancaster
Wagon Company.
The Engineer-in-Chief, P. Purnay,

No. 5.

Minute by the UxpER-SECRETARY For PusLic Works, to the How. THE MINISTER FOR
Pusric WORKs.
I wouLp recommend that a copy of this report should be sent to the Agent-General, with an intimation
that the broken axles would also be sent for the information of the Engineers in England ; also, that
the broken axles should be sent Home accordingly.

The Hon, the Minister for Public Works. C. Y. O’Coxnor, 17/6/84.
No. 6.
The UNDER-SECRETARY FOrR PuBLIC WORKS to the AGENT-GENERAL.
(Memorandum No. 25-84), Public Works Office, Wellington, 20th June, 1884.

T aM directed by the Minister for Public Works to enclose, for your information, copies of reports
from the Engineer-in-Chief, and the Inspecting Engineer, relative to the testing of axles lately supplied
by the Staffordshire Wheel and Axle Company,and the Lancaster Wagon Company, and to request
that you will be good enough to call the attention of the Consunlting Engineers thereto, in order that
they may take such action as may be considered necessary under the circumstances of the case.

Instructions will be given to have the broken axles shipped to England by an early opportunity,
in order that the Engineers may see them, and you will be duly advised when they are so shipped.

The Agent-General, London. C. Y. O’Convor.
No. 7.
TaE UNDER-SECRETARY FOR PuBLi¢ WORKS to the AGENT GENERAL.
(Memorandum No, 30-84.) Public Works Office, Wellington, 22nd July, 1884,

In pursuance of my memorandum, No. 25, of the 20th ult., I am now directed by the Minister for
Public Works to enclose a bill of lading for six packages, containing wheels and axles, addressed
to ¢ The Agent-General for New Zealand, London.”

The Agent-General, London. C. Y. O’Conroz,
No. 8.
The Urprr-SECRETARY FOR PUBLIC WORKS to the AGENT-GENERAL,
(Memorandum No. 31-84.) Public Works Office, Wellington, 29th July, 1884,

REFERRING to my memorandum, No. 25-84, of the 20th ultimo, relative to the recent unsatisfactory
tests of axles supplied by the Staffordshire Wheel and Axle Company,and the Lancaster Wagon
Company, and especially to the copy of the report of the Engineer-in-Chief on this matter, which was
enclosed therewith, I am now directed to inform you that the traffic requirements of the railways
will not admit of our waiting until the companies mentioned can supply the whole of this order over
again, and it has therefore been decided to at once proceed with the manufacture of a number of the
axles in the Colony, and you are accordingly requested to limit your demands upon the companies, for
axles of good quality to replace these inferior ones, to one-half of the total number supplied by each
company, and to apply to them for a refund of the value of the other half.
The Agent-General, London. C. Y. O’Connok.

No. 9.

The AGENT-GENERAL to the Hon. the PREMIER.

(Telegram) London, 8th August, 1884,
AxLEs sent ships “ Victory,” ¢ Coptic,” ¢ Bebington,” ¢ Aorangi,” dangerous. Use none without
testing, Inform Manawatu Company.

The Premier, New Zealand. F, D. BEiL,
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No. 10.

Minute by the GeNERAL MANAGER oF RAILwAYs to the Hon, the MINISTER For PubLic WoRkS,
ARRANGEMENTS have been made for withdrawing the stock, and replacing the axles, as rapidly as

possible.
The Hon, the Minister for Public Works. J. P. MaxweLr, 25/8/84.

No. 11,
The AGENT-GENERAL to the HoN. THE PREMIER.

(Telegram.) London, 25th August, 1884,
ExaINeERs condemn axles made of scrap; recommend faggot bars. Instruct whether shall procure
and ship immediately five hundred latter.

The Premier, New Zealand. F. D. BeLL.

No. 12.

The Hown. THE PREMIER to the AGENT-GENERAL.
(Telegram.) Wellington, 26th August, 1884,

Axies— English Engineers responsible specification. Want thoroughly good axles.

The Agent-General, London, R. Srouvr.
No. 13.
The USDER-SECRETARY EOR PusLic WoRKS to the AGENT-GENERAL.
(Memorandum No. 34-84.) Public Works Office, Wellington, 27th August 1884,

WirH reference to your cablegram of the 25th instant, I have the honor, by direction of the Minister
for Public Works, to enclose copy of reply, marked ¢ A,” sent to you on the 26th instant, together with
copy of the omgmal draft of same marked “B,” and to state that the latter more fully expresses
what Hon. Mr. Richardson wished to say on the subject, but that it was cut down to save expense in
transmission,

I am also to state that, as mentioned in Memorandum No. 25-84, of the 20th June last, it is
requested that a number of axles, say 1,047, equivalent to half the number provided for under the
contracts with the Lancaster Wagon Company, and the Staffordshire Wheel and Axle Company, dated
respectively, December, 1882, and April, 18883, shall be procured and forwarded here as soon as con-
venient (if possible, at the cost of the contractors); and also that, if practicable, the value of the
remaining half should be recovered from the contractors. Meantime we are making axles here as
fast as possible, in order to prevent a deadlock in the tra,ﬁic

The Government has no objection to “ faggot bars ”’ being specified for, instead of ¢ scrap iron
faggotted,” if the Consulting Engineers consider it advisable to do so.

The Agent-General, London. : C. Y. O’Connok.

Enclosure in No. 13.
The Hon. the PREMIER to the AGENT-GENERAL.
(Telegram). A. Wellington, 26th Augnst, 1884,
Axres.—English Engineers responsible specification. Want thoroughly good axles.

The Agent-General, London. R. Stour,

Enclosure 2 in No. 13.
(Draft of Telegram.) B. Wellington, 26th August, 1884.
EnaINEERS here not responsible for the specification. That was left to Engineers in England, but we
want thoroughly good wheels and axles, and such specification and supervision should be adopted as

will ensure our getting them.

The Agent-General, London. E. RicmARDSON.

No. 14.
The UNDER SECRETARY FOR PuBLIC WORKS to the AGENT-GENERAL.
(Memorandnm No. 35-84.) Public Works Office, Wellington, 6th September, 1884.

Ix further reference to the defective railway axles, respecting which I have had the honor to address
you on several occasions recently, I am now directed by the Minister for Public Works to forward to
you the enclosed extract from a memorandum by the Locomotive Superintendent at Christchurch, in
reference to an axle manufactured by the Midland Iron Company, and recently tested in the railway
workshops there.

"The small piece, which is referred to as having been broken off the axle, has been forwarded to
you, per s.s. ‘‘lonic,” sailing this day, and the Minister would be glad if you will be good enough to
bring this memorandum and sample under the notice of the Consulting Engineers,

The Agent-General, London, C. Y. O’Conxog,
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Enclosure 1 in No. 14. -

Eztract from Locomotive Superintendent's Memorandum, dated 18th August, 1884, on subject of
i « Imported Awles and the Testing thereof.”

* * * * Maker—Midland Iron Company, Limited ; test, standard—-sn{a.shgd firat

blow. Subsequently I sent one half of the broken axle into the blacksmiths’ shop, and, placing it across

an anvil, got a striker to knock off the above sample with an ordinary sledge hammer.

No. 15.
The Unper-SECRETARY for Pusric Works to the AGENT-GENERAL.
(Memorandum, No. 36-84.) Public Works Office, Wellington, 25th September, 1884,

REFERRING to my memorandum, No. 31-84 of 29th July, informing yon of the decision which had
been come to by the Minister respecting the defective axles, I am now directed to request that you will
be good enough to ship those requested to be obtained from the contractors (viz., half of the original
order) to the nndermentioned ports, namely—200 to Auckland, 500 to Wellington, and 347 to Liyttelton
or Port Chalmers.

The Agent-General, London. C, Y. O’Conxror.

No. 16.

The AGENT-GENERAL to the Hown. the MinisTerR for Pusric WoRrxs.

(Memorandum, No, 79-84.) 7, Westminster Chambers, Liondon, S.W., 12th August, 1884.
RerrrING t0 the Under-Secretary’s memorandum, No. 25-84, of the 20th June, enclosing copies of
reports relative to the testing of axles, I have to state that on its receipt I communicated with the
Consulting Engineers on the snbject, and instructed them to make immediate enquiry respecting the
matter, and to report thereon, and Mr Carruthers has visited the works of the Staffordshire Wheel
and Axle Company for that purpose.

Meanwhile a number of wheels and axles supplied by the same company, which were on the point
of being shipped by the “Doric,” have been kept back, and I have also directed all payments to the
company in question to be stopped. '

Having been informed by Mr Carruthers that the axles shipped in the s.s. “ Victory” and
“Coptic ” (in March last), and in the * Aorangi” (in July), for the Manawatu Railway, and in the
“ Bebington ” (in January last) for the New Zealand Government, were in all probability of inferior
material, I deemed it right to send the Government a cablegram, copy of which I enclose herewith.

The Hon. the Minister for Public Works, Wellington, WaLrer KuNNAWAY,

: (For the Agent-General).

Enclosure in No. 16.
Cory of CaBLrgrAM from AcENT-GENERAL, Liondon, to the Hown, the PrEMIER, New Zealand.
Loudon, 8th August, 1884.

Axies sent ships “ Victory,” ¢ Coptic,” ¢ Bebington,” ¢ Aorangi,” dangerous. Use none without
testing. Inform Manawatu Company.
The Premier, New Zealand. F. D. BeLL.
No. 17.

The AGENT-GENERAL to the Hox, THE MInIsTER roR PunLic WORKS,

(Memorandum No. 89-84). 7, Westminster Chambers, London, 8,W,, 18th September, 1884,
SincE my memorandum of 12th Aungust, No. 79, respecting the defective axles, the following circum-
stances have occurred.

On the 21st, the Consuiting Engineers reported that, in their opinion, the untrustworthy method
of making axles out of scrap iron ought to be discontinued, and advised that 500 axles should be
ordered of fagotted iron, from the Patent Shaft and Axle-tree Company, for the Government, and 200
f(ir t}ae Manawatu Railway Company, (wkich had meanwhile directed its defective axles to be re-
placed.) :

Thereupon I sent you the cablegram, of which copy is annexed, asking whether I should send
these 500 axles, to which I received your reply on the 27th August, (copy also annexed.) :

Although you do not, in that message, direct me to procure the axles, I have decided to do so,
having regard to the great importance of the matter, and I have accordingly accepted a tender of the
company in question, for the axles, at £1 19s.

Enclosed I beg to transmit copies of the Consnlting Enginecrs’ report above-mentioned, and of
other papers relating to the matter.

The Hon. the Minister for Public Works, Wellington. F. D. BurL,

Enclosure 1 in No. 17.

) (Copy of Cablegram). London, 25th August, 1884.
Excinsers condemn axles made of scrap, recommend faggoted bars, instruct whether shall procure
and ship immediately 500 latter.

The Premier, New Zealand. F. D. BeLLn,
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~ Enclosure 2 in No. 17.

(Copy of Cablegram received.) Wellington, 26th Aungust, 1884.
Axuss—English Engineers responsible specification, want thoronughly good axles.
The Agent-General, London. R. Stour.

Enclosure 8 in No. 17.

The Coxsvrring ENGINEERS, to the AGENT-GENERAL,
Sir,— 9, Great Queen Street, Westminster, S.W., 21sb August, 1384,

In reference to the unfortunate matter of inferior axles which have been sent to New
Zealand, we are of opinion that the untrustworthy method of constructing them out of scrap iron
shonld be discontinued for the future, and that, pending the settlement of negotiations with the
makers, which will almost certainly be tedious, it would be well to get a certain number, say 500,
made by the Patent Shaft and Axletree Company, by their patented process of faggotted bars.

It will be seen from the analysis of tenders just received for fifty pairs of wheels and axles,
ordered under Memorandum W.R./184, that the Patent Shaft Company’s tender is the lowest, and
we recommend that that company be invited to modify their tender by substituting their patent axles
for the scrap axles called for in the specification ; at the same time the company to be asked to
gubmit a tender for 500 extra axles,to the same drawings and templatbes.

We enclose a specification of the new axles.

Our report on the defective axles is awaiting further information from the Lancaster Wagon
Company, and the result of tests now being made by Professor Kennedy.

We have, &ec.,
JorN' CARRUTHERS
(For Consulting Engineers).
The Agent-General for New Zealand, 7, Westminster Chambers, S.W.

No. 18,

The AGENT-GENERAL to the How. the MinisTER for Pubric WOoRKS.

(Memorandum No. 101-84.) 7, Westminster Chambers, London, S.W., 17th, October 1884,
REFERRING to my memorandum, No. 89, of the 18th September, relating to the defective axles, I
herewith tramsmit copies of correspondence which has taken place since that date respecting the
matter.

In accordance with the instructions contained in the Under-Secretary’s memorandum, No. 34-84,
of the 27th August, T have ordered, of the Patent Shaft and Axletree Company, 547 axles, in addition
to the 500 already contracted for by that company. -

The Hon. the Minister for Public Works, Wellington. F. D. BriL

Enclosure in No. 18.
The CoxnsvrrTiNG ENGINEERS, to the AGENT-GENERAL.

S1R,— 9, Great Queen Street, Westminster, 15th October, 1884.

Re condemned axles. In explanation of our not having reported fully on the above, we beg
to state that we have now sent to Professor Kennedy one-half of each of the axles sent from New
Ziealand, so that he may report thereon. The other halves of the axles we have bad rolled into bars,
samples of which have also been sent to Professor Kennedy. As soon as the tests have been made,
we will report to you.

We have, &c.,
JoHN CARRUTHERS
The Agent-General, London, (For Consulting Engineers).

No. 19.
The AGENT-GENERAL to the Hoxn, the MinisTer for Pusnic WOoRks.

SIR,— v 7, Westminster Chambers, London, S.W., 12th November, 1884.

The letters which I have recently sent you on the subject of the defective axles will have
kept you informed of what has hitherto been done here. I now tramsmit copy of a report I have
received from the Consulting Engincers, containing an account of the tests to which samples of the
axles had been submitted under Professor Kennedy.

I trust you will be pleased to inform me of the view you take of the Engineers’ explanations, and
of the course they recommend. The most important point seems to be their proposal to abandon
altogether in future the use of hammer-worked scrap, and adopt the more reliable, though costlier,
material of rolled bars, welded under the hammer.

I propose to recover from the Lancaster Wagon Company, as recommended by the Engineers,
30s. each upon all the axles made by the Midland Iron Company ; and from the Staffordshire Wheel
and Axle Company, the whole price of 30s each.

The sample which you sent Home by the s.s. % Ionic,” as mentioned in your memorandum of
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6th Septomber, No. 85, was only received on the 8th instant, and there has of course not been time
to test it. The orders as to distribution of the 1047 axles, contained in your memorandum of 25th
September, No. 36, will be duly carried out.
I have, &e.,
The Hon. the Minister for Public Works, Wellington, F. D. BeLL

Enclosure 1 in No. 19.
The Consurring ENGINEERS to the AGENT-GENERAL.

SiR,— 9, Great Queen Street, Westminster, S.W., 11th November, 1884.
Re Defective Auwles.
In reference to the various letters received from yon on the above subject, we beg to report
as follows:—

As we have already informed you, the delay in our report has arisen from our wish to see the
broken axles, and to have them submitted to proper tests, before writing on the subject. This has
now been done, and we have received from Professor Kennedy the enclosed analyses of the several
tests he has made.

We will reply, first, to the question contained in” your letter of the 25th August, as to ¢ how the
testing and inspection was conducted ?”

At Lancaster we had an Inspector, Mr. Harcourt, resident in the town, and engaged solaly in
overlooking work going on at the works of the Lancaster Wagon Company. Mr. Harcourt is an
experienced man, who has inspected a great many of the locomotives now in New Zealand, as he was
our Resident Inspector at Bristol until the stoppage of the Avonside Locomotive Works.

Many of the axles were forged under his inspection ; but as he resigned his position in order to
start as an engineer, in London, on his own account, the forging of the remainder, and the turning of
nearly all, were entrusted to another Inspector, Mr, Lane, who also was engaged solely on work going
on at the Lancaster Company’s works, There is not the slightest doubt that the axles supplied by
this company were duly tested under the drop.

’ The axles made by the Staffordshire Wheel and Axle Company were inspected by Mr. Austin,
our oldest Inspector, who has been engaged in overlooking the work for New Zealand in Birmingham
since the very beginning.

Mr, Austin certainly had some other work, although not much, te attend to in and near
Birmingham, but the Staffordshire Company’s works are near his house, and he saw the axles made
from beginning to end.

The scrap used, both in Birmingham and Lancaster, was closely looked after, and was always of
superior quality, being, for the most part, the cross ends of Staffordshire bars, and filled in with bolts
and rivets; and on first discovering that some of the axles made by the Staffordshire Company were
bad, we suspected that trickery had been employed, by which inferior scrap, not taken from the scrap
heap; had been substituted. We therefore sent pieces of three axles which had failed, to a rolling-
mill, where they were rolled down into bars 1} inches square, and proved to be not only good, but
exceedingly good iron, cqual to best Staffordshire.

In order to test in the same manner the samples received from New Zealand, we had the boxes
sent to Birmingham, where the writer stamped each piece. Omne-half of each axle was sent direct to
Professor Kennedy, the other halves being taken to the Patent Nut and Bolt Company, when, in the
presence of the writer, they were rolled into 14-inch square bars; pieces from these bars were again
rolled into & inch bars, and the pieces, being all properly stamped, were sent to Professor Kennedy
for experiment.

The tests made by Professor Kennedy show that in all cases the iron nsed was excellent, the
average breaking load of the 3-inch bars being 259 tons per square inch, with a reduction of area of
40 per cent., the minime and mazima being 23:97 and 27:94 tons per square inch for breaking-load,
and 21'9 and 499 per cent. for reduction. These results are equal to best Yorkshire iron, showing
the defect in the axles to have been one of workmanship, and not of material.

The crystalline nature of the fracture of the axles, and of the 1}-inch bars, shows that the iron
has been, in many cases, taken too hot from the furnace, and occasionally, as in the axle marked
“ A.,” which broke on the ship, has been burnt. This is a fanlt to which scrap-axles are very liable,
as hammermen in England are paid by the piece, and will always (when possible) make their work
easy by over-heating the iron,

It is also a fault which may readily escape detection, as, of course, only a part of the axles will
be defective. For instance, out of one lot of thirty axles tested by the writer at the works of the
Staffordshire Company, the first happened to have been bad, and the lot was condemned; but on
further tests having been made, several of the axles were found to be so good that they could not be
broken under the drop, and when put under the hydraunlic press, bent until the ends met. Had one
of these happened to come first to hand, the lot would have been passed, althongh many of them were
bad.

The same irregularity in the workmanship is apparent in the axles of other makers, as tested in
New Zealand ; and this is evident also in those made in Dunedin, one of the two tested requiring
nearly twice as much stress to break it as the other.

This irregularity is more or less inherent in hammer-worked scrap, and we propose in future to
abandon its use, adopting the more costly, but more trustworthy, method of constructing the axles of
rolled bars welded under the hammer.,

In examining the tests of the axles made by the Lancaster Company, it will be seen that the
iron, even before being rolled, is of superior quality, and has been sufficiently worked under the
hammer, as is evidenced by the silky fracture. We do not think there is the least danger in using

2|_D 2.
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these axles, or, at least, that further testing should be made before they are condemned. All we have
broken at these works have been so good that we cannot but think that the two which just failed to
meet the test are exceplional, and even these so mnearly stood it that they are quite trustworthy for
use.

We do not deny that our Inspector at Birmingham committed a gross error in trusting so much
as he did to the quality of the scrap, and not testing under the drop as many axles as he ought to
have done. He did, however, test several, and the writer saw some of his tests, in which the ends of
the axles were brought nearly to meeting. Our confidence in Mr. Austin was so great, that we did not
(as faras we remember) test personally any of the last ordered, except those above alluded to, when the
writer found several bad axles.

In regard to the Lancaster axles, we are convinced that the tests were made, and that the
Inspector did not light upon one inferior axle ; and this has also been our own experience at these
works, whose position in the trade stands very high.

In conclusion we can only regret the occnrrence, the gravity of which we certainly do not under-
estimate. :

In regard to recovering the cost of the axles sent out, we think there will be no difficulty in
recovering from the Lancaster Company the value at, say, 30s. each, of all axles made by the Midland
Company, the number of which can be learnt from their books, and checked in the Colony.

Should further trial lead to the condemnation of those made in their own works, the company
might then be called upon to pay the price.

In regard to the Staffordshire Company, we certainly think they should be called upon to pay
the whole price of the axles at 30s. each.

The iron unsed in these axles is inherently so good that it may be used in the Colony as scrap for
almost any purpose ; and the makers ought, of course, to get an allowance at local rates, if the iron
can be put to use.

We recommend that the faggotted bar axles now being sent out should be put under the
passenger stock, which should generally be supplied with this class of axle,

We have, &c.,
- Jorn CARRUTHERS
The Agent-General for New Zealand, London. (For Consulting Engineers).

Enclosure 1 in 1 of No, 19.

Manxs on HAaur-AXxLes and on Iron BARrs rolled from same.

Letrer used in Mark attached to Mark attached to Mark attached to
report of corresponding 14in. square 4in. square —
C. B. Knorpp of 9th-| half axle tested as bars rolled from barsrolled from same
Juue, 1884. received. half-axle. half-axle.
i 1
! J.C. !
A Ly C.XJ.C S.A 8.X KA A From Staffordshire W. & A. Co,,
Rt
B. i o NB. 4.4, " B. do
C. ! “ 8.C. 8.C. » C. do
D, ! . s.D. 8.D.G. " D. do
E. l . S.E S.E o E. do
F. | " M.F., M.L " F. From Midland Iron Co.
G. ! . MG | M.G » G. do
H. i » M.H. M.H » H. do
1. " “ L.l LI “ I From Lancaster Wagon Co.
J. i . LJ L.J ' J. do
LK ' K. dn

K. | ' LK. I
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No. 20.
The How. the PREMIER to the AGENT-GENERAL,
(Extract from Telegram.) Wellington, I2th January, 1885.
* * * * * Have you recovered value condemned axles ?
The Agent-General, London. R. Srour,
No. 21.
TaE AGENT-GENERAL to the HoN. the PREMIER.
(Extract from Telegram.) London, 14th January, 1885.
* * * * Condemned axles, value not recovered. Detaining balances; shall
probably have to bring action,
The Premier, New Zealand F. D. BrLL.

No. 22.
Memorandum by the UNpER-SECRETARY POR PuBLic WORKS to the ENGINEER-IN-CHIEF.

Do you wish to make any remarks on the Agent-General’s letter of 12th November last, and its
enclosures ?
The Engineer-in-Chief, C. Y. O’Coxnogr, 14/1/85.

Minute by the Engineer-in-Chief.

ONLY this, that notwithstanding the explanations of the Consulting Engineers, I do not yet think that
the axles were tested as it was specified they should have been. Also that the testing by Professor
Kennedy is quite ountside the question, as it only shows what could be made of certain pieces of
axles by forging down and rolling info small sizes. What we are concerned with is the quality of the
iron as axles, and this has been proved to be bad, and of the worst description.

The Under-Secretary for Public Works. Jorx Brackerr 16/1/85,

No. 23.
Memorandum by the UNDER-SECRETARY FOR PuBLic Works to the GENERAL MANAGER of RAILWAYS

Do you wish to make any remarks on the Agent-General’s letter of 12th November last, and its
enclosures ?
The General Manager of Railways. C. Y. O’Connor, 17/1/85.

Minute by the Géneral Manager of Radlways.

A large number of these axles have been tested in Christchurch and Dunedin, as well as in Wel-
lington, and they have all failed utterly. New axles forged from the broken pieces also failed. New
axles forged from good scrap, tested at the same time, stood the tests, and would not break with more
than a dozen blows. Old axles from former importations, tested at the same time, bore the test
thoroughly.

There seems scarcely room to doubt that the importations referred to are thoroughly bad.

The Under-Secretary for Public Works, J. P. MaxweLr, 29/1/85.

No. 24.

The UNDER-SECRETARY FoR PuBLic WoRkS to the AGENT-GENERAL.

(Memorandum No. 11/85.) Public Works Office, Wellington, 11th February, 1885,

In reference to former memoranda, which I have had the honor to address to you, on the subject of
the defective axles supplied under the contracts with the Lancaster Wagon Company, and the
Staffordshire Wheel and Axle Company, and especially to your memorandum No. 517 of the 12th
November last, covering a report from the Consulting Engineers on the matter, I am now directed by
the Minister for Public Works to inform you that he is advised that a large number of these axles
have been tested in the railway workshops at Christchurch and Dunedin, as well asin Wellington, and
that all have failed utterly, and that some new axles that were forged in the same workshops, from
pieces of the imported ones that had been broken in testing, failed similarly.  Some other axles that
were also forged in the shops, from good scrap iron, and tested at the same time, stood the tests well,
and could not be broken even after receiving more than a dozen blows; and some old axles, taken from
former importations, and also tested at the same time, bore the test well.

The Agent-General, London C. Y. O’Conxog.
No. 25.
Trae AGENT-GENERAL to the Hon. the Minister FOR PunLic WORKS.
Sir,— 7, Westminister Chambers, London, S.W. 20th January, 1885.

I duly received your telegram of the 12th instant, on the subject of the condemned axles, and in
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reference thereto, I have to inform you that I have not yet been able to recover their value, notwith-
standing repeated applications. :

In the case of the Lancaster Wagon Company, however, a sum of £514, payable to them under
their contract (Memorandum 8/84 of 13th February 1884), has been detained by me ; and, in the case of
the Staffordshire Wheel and Axle Company, there is £691 still due to them on account of contracts
for the supply of wheels and axles for the Wellington and Manawatu Railway, and this amount has

also been detained.
* * # % * *

I have, &c.,
The Hon, the Minister for Public Works, Wellington. F. D. BeuL.

Enclosures in No. 25.
Eatract from Cablegram received 12th Junuary, 1885,
*

* * * * Have you recovered value condemned axles.
The Agent-General, London. R. Szovur.

Eztract from Cublegram despatched 14¢h Jomwary, 1888,
* * * Condemned axles, value not recovered. Detaining
balances ; shall probably have to bring action. _

The Premier, New Zealand. ¥. D. BeLL.

No. 26,
TrE GENERAL MANAGER OF RAILWAYS to the Hon, the MiNisTER FOR PuBnic WORKS.

Tue making of wheels and axles can now be done in the Colony, and it might be as well to apprise the
Agent-General that, in consequence of their failures, and the indifferent work and material found in
the wagon and carriage ironwork recently imported, it has been decided to import no more from

England.
The Hon. the Minister for Public Works. J. P. MaxwerLr, 20/3/85.
No. 27.
The Hon. MiNISTER for PubrLic WoRks to the AGENT-GENERAL.
Public Works Office, Wellington, N.Z,, 21st March, 1885.
Sir,—

I have now the honor to acknowledge the receipt of your letter of the 20th January,on the sub-
ject of the condemned axles, and have only now to express a hope that Messrs Mackrell & Co. may
find a way of inducing the manufacturers to pay the claim you have made against them.

The great loss the Government has been put to in connection with these wheels and axles (for
we find a large number of the wheels are also defective) with wagon ironwork, and lastly, in connection
with the locomotives, has compelled me to take into the most serious consideration, the question of
inspection in England, and I shall address you by a subsequent mail on this subject.

In the meantime, I am taking steps to so increase our appliances, as to obviate the necessity of
ordering from England many articles, such as those above referred to, as independently of the
encouragement we are thereby giving to local industries, we prefer to know that we have good articles,
and at the same time also to know what we have to pay for them,

I shall only now add, that I have personally witnessed the testing of many of the wheels and
axles, and I have no hesitation in saying, that if there was any inspection at all, it must bave been of
the most perfunctory nature, and worse than useless, as when these wheels and axles first arrived,
believing that they had been inspected, we commenced to use them, and it is little short of a miracle
that no serious accident has happened thereby. In some instances the first blow given in process of
testing, caused the axle to break in three pieces, the turned bearings actually dropping off from the
jar of the blow given in the centre. You will be glad to hear that we are now forging in the Colony,
from scrap-iron, wheels and axles, both by contract, and in the Government workshops, with complete
success, and shall therefore order no more of them from England.

I have, &c.,
The Agent-General, London. Epwarp RicHARDSON,

No. 28.
Memorandum by the GeENerAL MANAGER of RAILwAys to the Hon. the MiNisteER for PusLic WoRKS.
Defective Awles.
SINCE expressing an opinioh on thig matter, on the 29th January last, I have had a further lot of
axles, of different makers, selected, and the tests, according to the specification, carefully recorded
and tabulated. The results are indicated in the attached returns. The two series of tests were carried

out under separate observers.
These experiments confirm the opinion that the whole of the importations referred to must be

condemned.

The Hon. the Minister for Public Works. J. P. MaxwewL, 1/5/85.
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Enclosure 1 in No. 28.
NEW ZEALAND RAILWAYS.
Hurunvur-Brurr SECTION.
Result of Test of 82 Wagon dAeles of various makers, at the Addington Workshops,
Weight of test—one ton. Height of Drop—three feet. Centre of Axles—three feet six inches.

Number | Number | Number { Number | Number | Number
Name of Maker. aes | Gicken | broken st | brokon et brokon at Broken a Romasks,
Tested blow. blow. blow. blow, blow.
Lancaster Wagon Company 30 - 1 0 1 4 0 24 sustained 5 blows without
fracture
Staffordshire Wheel and Axle 26 17 5 2 2 0 None sustained 4 blows without
Company fracture
Midland Iron Company, War- 26 5 3 5 1 2 Two cracked at fifth blow, and
rington : 8 sustained five blows with-
out fracture
Totals 82 28 8 8 7 2

The test provided for in the contract specification was as follows, viz.:—The axles will be
subjected to the following test—Bearings 3 feet 6 inches, to receive three blows from a ton falling
three feet; then reversed and receive two similar blows without breaking.

April 24th, 1885.

Enclosure 2 in No. 28.
NEW ZEALAND RAILWAYS.
Huruxvur-BLurr SECTION,
Result of Test of 69 Wagon Axles of various makers, at the Hillside Workshops.
Weight of Test—Omne ton. Height of Drop—three feet. Centre of axles—three feet six inches.

Numper {;Tutl':(lber bNul:'nber Nx;{mbex; I}I’umber hNumber
en 0 t| b ki ki t
Name of Maker. Axles | atfrst | second |  third | at fourth |  8ith Remarks.
Tested. blow. |  blow. blow. blow. blow.
Lancaster Wagon Company 23 0 1 0 3 5 14 sustained 5 blows without
fracture
Staffordshire Wheel and Axle 23 7 8 4 3 0 One sustained 5 blows without
Company fracture
Midland Tron Company, War-| 23 4 2 3 4 4 Six sustained § blows without
rington fracture
Totals - 69 11 11 7 10 9

The test provided for in the contract specification was as follows, viz.:— The axles will be
subjected to the following test—Bearings three feet six inches, to receive three blows from a ton
falling three feet ; then reversed and receive two similar blows without breaking.

April 25th, 1885

No. 29.

The AGENT-GENERAL to the Hon. the MiNisTER FOrR PuBLic WORKS.
Sir,— 7, Westminister Chambers, London, S,W., 22nd April, 1885.

1 beg to report the further steps which I have taken in the claims of the Government on the
Lancaster Wagon Company, and the Staffordshire Wheel and Axle Company, for defective axles,
since my letter of the 20th January.

On the 21st January, I referred the papers to Messrs Mackrell & Co., for advice as to what could
be done if the Government claims were not settled soon.

On the 17th February, the Lancaster Wagon Co. sent ina fresh request for the payment of their
£514 balance, but were again informed of our counter-claims, and on the 26th February the same
company informed me that they had not been able to arrange with the Midland Iron Company (who
were the makers of the defective axles) for any allowance, and pointed out that their claim for other
wheels and axles was wholly unconnected with this transaction. Both companies go on repeating their
claims at intervals,

On the sixth March, Messrs Mackrell advised that as the questions involved were like those in
the case of Messrs Nasmyth, Wilson & Co.’s locomotive engines, they had purposely refrained from
gonding in any report, until the engines question had been settled,
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On the 27th March, I received your memorandum of the 11th Febrnary, No. 11, to the effect
that a large number of the defective axles had been tested in the railway workshops at Christchurch
and Dunedin, as well as at Wellington, and that all had completely failed. * * *

* * I propose, unless otherwise ordered by you, to go on refusing to pay the amounts

claimed for axles, and let the companies bring an action if they choose.
I have, &c.,

The Hon. the Minister for Public Works, Wellington, F. D. BeLL,
No. 30.
THE AGENT-GENERAL to the Hon. the MiNistER FOR PuBLic WORKS,
S1r,— 7, Westminster Chambers, London, S.W., 16th May, 1885.

It was with great satisfaction that I received your letter of the 21st March, stating that you
had had under your serions consideration the question of inspection of Railway Material in HEngland ;
and I shall be most glad to learn the decision to which you may have come. For a long time past I
have had cause to be dissatisfied with the existing system ; but the tremendous danger that was run
by the shipment of axles which had been passed as sound, but were in realibty worthless, turned that
dissatisfaction into such a different feeling, that I had already come to the conclusion that nothing
but a radical change would do any good.

T am much obliged for the welcome information you are pleased to give me in your letter,
that you are having wheels and axles forged in the Colony, and would not order more from England.

I have &c.,
The Hon. the Minister for Public Works, Wellington. ¥. D. BruL

No. 31.

THr Hon. the MINISTER vor Pusric Works to the AGENT-GENBRAL.
Public Works Office. Wellington, 17th July, 1885.

Re Inspection of Ratlway Material in England.
(Memorandnm No. 39/85.)

I have the honor to acklowledge the receipt of your letter of 16th May, No. 615, on the
above subject, and in reply I beg to thank you for the attention which, from the tenor of your letter,
it is evident you have given to this subject, and to inform you that the Government intends, imme-
diately after the conclusion of the present Session, to take into its most serious consideration the
.whole question of the inspection of Government Material in England, and I will then have the honor
of writing you further on the subject, and shall be glad to receive any suggestions you may like to
make by return of post.

The Agent-General, London. Epwarp RICHARDSON.

By Authority : GEORGE DIDSBURY, Government Printer, Wellington.—1885.
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