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THE UVINGSTONE WAY
THE ONLY WAY OF RELIEF FROM

SMOKE. CINDERS. SPARKS. SOOT
AND EXPLOSIONS

NOT BY ANY SMOKE-CONSUMING DELUSION OR SNARE

THESE MEN PROTECT THE PUBUC
Tl,ink of til. n..n with the ,l,„„|, ,i,l„k of the man .t the throttle the,.tep onto the engine fre.h from the erecting shop in fulleit confidence

in iti design and in the work and material from tlie «hopa • the
engineer haa hia cjes on ita gauges, its working parts, and the

track, low water can rarely be charged to him ; with their
open eyes they are consUnt watchers, their lives require

that they be «o, and for their engine they depend
upon the master-mechanic and men in the
shops. It is in the power of the Presidents

of Railways to assure safety to tlie

men in the Cab, and perfect com-
bustion in the furnaces.

PRINTTERS:
JOSEPH FORTIER. UMITED

MONTREAL
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C JNTENTS
Th« eontcnli trc not p«g«d. tlie whole sboulil b« read with thii pifc.
Dr. Joteph A. Holmr.. iHrfdor of the I'.S. Bureau of MInei liai •i<l:

"Probebly
; over 1

1
per cent, of the eiierxT in the coelUbeiiiK effect-

ively utihied. I'he rettiiinder of llie energy ii loel throuiih the iiitfficiencj
of the uteatn holler, tl ii esliinaled that the boiler scale in locoiLotivei
alone in the Unite.l State., meanaalo-a of 15,0x1,000 toui a year ; it haa
been ghown that icale one-tiiteeiitli of an inch thick ineani a loaa of 15 per
cent, in boiler eSBciency. The lones of carbon that i> atill pouring out of
ourchiianiea, defacing nionume- «, building., and landwaipeii—are without
valid reason."

Profesaor Ooaa, in Locomr. tt Sparki, said :

"The total weight cf ip.rka and cinders pai.ing the heating .nrfaee of
the boiler of a locomotive • • • may in connection with narrow lireboHa,
equa; JO per cent, of the weight of coal fired."

rn'j» lbs. of five different sample, of soft c fired per ho .r in the
Purdue locomotive, run at different speeds for test! oduced 4308.86 pound,
of cinder, per hour. (The cinder, were waated combuelible..

)

COMPARBD WITH THOSE SCIENTIFIC CONCLUSIONS.
Mr. Arthur Gilmour ut on top of the cab of C.P.R. locomotive 46i a

narrow firebox locomotive, hauling freight trains, on tests which covered
560 miles, without .ufferiiig from smoke, only two fiitfuls of cinders resu' .ed,
there was no soot nor scale in the tube, nor on the htating surfacea. and no
apark. left the stack

; proof waa, k> made, that the carbon moiioxidp was
burnel in the furnace.

I am of the .ame opinion aa Dr. Hohnes-that the loases from smoke,
soot, cinder, and sparks are without a valid reason.

In pursuing discoverie. to abort the .moke nuisance, I discovered that
in the production of free hydrogen to assure the combustion of the carbon
monoxide, there was at even time with its production a natural way to avert
eiplosions, the lives of the men in the cabs of the locomotives, held, so
made, as safe a. the lives of the passengers on the train.

Loaa of life from explosion, i. also without a valid reaaon.



The eiplosioii of the Ijoikrs on the U.S.S. Sultan*, by which 1500 livet
were lost, on the Mississippi in l865, and of the boilers uf the Str. Wcstfield
at her slip in New York in 1871, by which about joo were killed and injured
the destructive Windsor Station disi sler in 1909, the Titanic disaster in 191a
with 1517 lives hurried by explosions to the bottom of the ocean after dam-
age from an icelierg, the San Antonio disaster from the explosion of a loco-
motive boiler by which 33 lives were lost and 50 injured, and the gicat lois
of life from many explosions of locomotive boilers, some published and
some suppressca or charged to pseudo causis, all show related causes, and
the dangers continued and continuing without considering safety to life,

other thin in perfunctory regard for the workmanship and quality of the
material in the boilers. All concerned should awakeu and think.

The Railways of the United States are losing f 100,000,000 a year by not
aboi. Ing the cause of imperfect combustion, which, besides their own loss,
injures the people, and by not averting explosions cause anguish to good
men .-.nd their families as well as loss of life.

After study and consideration of these matters for 26 years, never pur-
suing the dollars which empirics obtained from unscientific inventions, it

cannot be said that I was impulsed by selfishness, it is in the interest of the
public, to reform in the interest of safety to life and the prolongation of
life, by discontinuing the smoke nuisance.

567 University Street, Montrrhi,. JOHM LlVINGSTONB.



PREFACE
A great deal of reliable information has been given by the

chemist and si-ientist to aid the mechanic to invent means to

perfect combustion, but not many mechanics understand, and the

many mechanics have not had the opportunity with knowledge
to demonstrate their appreciation of chemistry, and the chemist
or scientist has been ignorant of the way and had not the oppor-

tunity with mechanical knowledge in authority to apply his

chemical knowledge, and as a consequence generation after gen-
eration has been born, have worked their lives out and shortened

the lives of one another among the people, producing smoke,
soot, cinders, sparks, poisonous gases, and great holes in the

ground, prodigally exhausting nature's supplies of fuel, wasting
the greater part, utilizing only the smallest part in combustion,
taking only the less steaming power from the fuel, increasing the

drain upon life by obliging the people to inhale the air, made
impure by its diffusion with the smoke from only partly burned
coal, the smoke diffusing in the air over large spaces above the

earth, the invisible carbon monoxide, at once valuable as a fuel

gas, its value wasted in smoke, an injury to human life and a

loss to the world by the imperfect combustion of the fuel from
which it is produced—as fully described and proved by tests.

Presidents of Railways and Transportation Companies are

alike guilty with their engineers for the continual promotion of

the smoke nuisance at great loss to the Railways, damage to the

people, and loss to the country in which they operate ; and alike

responsible for loss of life from explosions, avertible as fully

described.

Civic authorities are liable for the consequences from like

abuses in statiouary boilers ; the civic authorities should be held

responsible.



Men and women agitate to save the souls of the heathen, but
do not care to be bothered about the bodies of citizens obliged to
live in an atmosphere which puts their souls in peril and shortens
their allotted span of Hfe, their lungs becoming "absolutely
black ou the surface and down to their depth."

It is possible to perfect combustion, that is proved, and to
avert explosions by which so many are killed and are unjustly
blamed.

This therefore is to promote safety to life and arrest the
prodigal waste of coal by imperfect combustion.

567 University Street,

Montreal.

John Livingstons.



INTRODUCTION

Mr. E. P. Ripley, President of the Atchison Topeka &
Santa Fe Railway in a circular inaugurating a new Bureau of

Safety Department said :

'

' One of the most serious problems before our company is

how to prevent personal injuries, how to avoid the suffering, grief

and hardship they occasion, how to eliminate the economic waste

caused by the perniaiieut or temporary disablement of a useful

individual life. These personal injuries arise mainly from the

carelessness of the individual, occasionaly from the failure of the

material.
'

'

My first experience in cause of danger, was with crystallized

iron, it was the influence in thrilling and tragic consequences with

ruin in my life, and though no railway received any product of

that iron from me, iron of that character is no doubt responsible

at times for spreading of the rails, a cause for a not very infrequent

disaster.

The serious problem applies for all railways, for transport-

ation companies, and for industrial companies, but especially for

railways operated by steam, and

—

The worst two uneconomic disaster-making evils for railways

are smoke and explosions, they cause death,personal injuries and

destruction of property. The accompanying pages tell how
smoke can be eliminated by the production of hydrogen and the

burning of the carbon monoxide, how the explosions can be

averted in the production of the hydrogen, the whole at no greater

cost than now expended in the staying of the sheets of the fire-

boxes of locomotives, getting bettered steam service, with a

saving of money to the railways of the United States and Canada

of over $100,000,000 a year. That estimate is based on the

present official report of fuel expenses, it is in fact a moderate

estimate of the waste of fuel in imperfect combustion as compared

with thfc available energy in the coal when burned to a perfect

combustion.

For thirty or more years, the master-mechanics of the rail-



ways have been anxious about the endurance of the staybolts and
fearful of breakages and of explosions, if even there was no cause
for explosions, other than from cause in the quality in the iron
the carelessness referred to by Mr. Ripley is perhaps more often
in the manufacturer of the iron and it is not always accidental •

avarice and covetousness being the natural influences, and from
those influences—dishonesty, meanness and disastrous conse-
quences follow.

In my very active life, I discovered opportunities, and in my
great opportunities of value to the public, there were thieves
as if at my elbow, whose covetousness despoiled the good and
deceived the public, making trouble for the people and puttine
their lives in peril.

All I say in this is relevant
; egoism, egotism, covetousness

avarice and graft, having had equal influence with ignorance of
the laws of matter in hindering "the hoW to perfect combustion
are included in the causes in natural touch with the men whose
character is developed in those vices, which refuse consideration
of the rights of man from man, and in this case the right to a pure
atmosphere and safety to life from explosions.

When the U. S. Patent 853,099 was issued, I intended to
promote the conditions desired by Mr. Ripley, for the staybolts
used m the furnace, with the iron of a certain maker. I had seen
the iron a few years before when it was good and again I saw it
saw It manufactured, saw the iron that was manufactured and
saw that It was bad, that it was dangerous to use, that life and
property was sure to be endangered, I denounced the maker.

Railway papers and magazines had continued to publish
luring advertisements of its character of highest quality,though abunch of the best menhad left the mill, protesting against the iron
they were obliged to run through the rolls and were powerless to
prevent, and that maker's brother had left for the same reason
the rejections of iron being numerous and irritating.

During the four months following my knowledge of the
degradation of the iron, I tried to reform the maker and the iron
but success had developed egoism and greed which was apparentm the piling and in friction with men.

1 failed to effect a reform in the maker or in the making of
the iron and had to postpone my intention to use that iron; there



was then no suitable iron, and I had to postpone the time for

promoting the most important development in loo years.

That maker however had intentions of his own— to manu-
facture under my patent, as he had done with another years

before, and he also desired to have me beside him—to prevent me
from communicating with any one else; to secure my presence he
asserted that he was about to build a new mill and he wanted me
beside him to be his adviser. He did not build a mill.

Quite unsuspicious, I had before that sent him a copy of my
patent.

His request to have me at his place as adviser for the

pretended new Mill was made in Atlantic City ; before leaving

Atlantic City for his place, I wrote my New York and Montreal
correspondents to put the word PERSONAL on every letter for

me, and to address them to the GENERAL DELIVERY, Mr.
Maker, who will now be known by thecognomenof Nick, arrived

in his home town a day or two before I arrived in the same town,

and he was quick to arrange with the local postmaster for letters

addresse". to me ; the fact that they were addressed "Personal"
to me, and to the "General Delivery" for me, and that those

words on the address, were commands for the Postmaster, to

deliver only to me, were of no weight to that Postmaster, and
not to be respected by Nick ; were they not conspirators treating

the Postal laws of the United States with contempt, deriding my
rights and the rights of the mailers of the letters so addressed ?

I was quick to call at the Post oSBce after my arrival in that

town, not the same night, for the post office was closed before I

arrived, but the next morning, and was told that Nick had got

my letters. Neither Nick nor the Postmaster had a . ight to change
the destination of those letters, and the Inspector sent

investigate had no power to purge the offenders on the false
{

tences of the accused, who had met in Nick's office to decide what
was to be said, when the inspector would come to investigate.

The first two letters in that way addressed, were delivered

to me open, by Nick with a mumbled excuse "opened by
mistake," but as subsequent letters in the same way addressed,

Personal and General Delivery, continued to be opened without
my knowledge or consent, it became evident that it was a con-

spiracy to negative any chance of negotiations for the sale or



working of my said patent ; without any cause for fear he was
afraid of some Pittsburg men lest they might get information

while there to tempt them into the same business, and when later

I said Au revoir, he was so seized wilh that fear that he was
unnecessarily anxious about my movements, whether I was going

on to Montreal, and writing to me to Montreal, to know if I had
arrived there.

The first two letters were from my said twocorrespondeu.a,

whom I informed of the opening of their letters.

Those correspondents then when writing put their letters

in inside envelopes and those envelopes in outside envelopes

marked Personal and General Delivery but agaiTi they were

opened ; but these again in contempt for the U. S, I,aw and in

contempt for the address, were also opened read and delivered,

by Mr. Nick, but not with the excuse "opened by mistake," nor

with any excuse.

I wondered what would be the result of those inimical acts

by Nick and his too willing server, the U. S. local Postmaster,

who was dishonest with me, and a conspirator with him ; while

however there might be a chance to reform in respect to the iron

he was producing, I postponed complaint to the Postmaster

General, not however acquiescing in the fraud, nor condoning

the wrong, which with every wrong became a crime against the

U. S. Postal laws.

Then I ordered my letters to be mailed to me under the

word Personal to the Hotel in which I was staying, with

the same result, ray letters were intercepted and opened. The
Hote: dM not get them.

Again I changed to have my letters addressed Personal for

me to the Hotel Box No, and my letters were intercepted and
opened and so deliveied by Nick.

Again there was a change, an inside envelope addressed

Personal and General Delivery was gummed and glued, -t was
put into an outside envelope and sealed, the outside envelope

was opened ; t'jat was held back for about seven days, then

delivered.

I hated to make trouble for Nick, as I had expected to use

his iron for business under my patent, the value of which may
be estimated in the pages of this book. I name no pages, it is in

the public interest to read it all

.



Instead of trouble for Xick, I caused my correspondents to

write me with the same care under the words "Persoual" and
"General Delivery", to a town about five miles away from
Nick's town.

I there mailed and received my letters.

Nick soon commenced to think there was a change in my
ways about Mail, and ostensibly as a convenience to myself, he

said—Mr. Livingstone why do you not write your letter in the

office instead of in the Hotel, it is more comfortable for you here

in the office, and Miss Browne is here to write for you ( Miss

Brown was the stenographer) ? I did not enlighten him why.
His conduct had been so much of a surprise that I then did

not trust him.

Though my letters from those and other correspondents

came into my hands in that way,theremay have been other letters

of more importance that were not delivered, and for that

presumption there is the following case :

One of the men in Nick's Mill was about to change and
wrote to me to my address in New York, asking me to let him
know if I heard of an opening to suit him ; I happened to know
that there might be an opening in a certain Mill, but I could not

trust either Nick or the post-office in their town, I therefore wrote

him to a town in which bis family lived some miles from Nick's

town. His wife received my letter, opened it, then writing

a letter of her own, she put both into an envelope and carefi'Uy

sealing it, she addressed it to her husband, who on opening .is

wife's envelope, found her letter only.

Some weeks afterwards bis wife questioned her husband
as to the results from the letter I had sent to bim and which she

had enclosed. Then he learned that I had replied to him and
that my letter had been intercepted, it was taken from his wife's

envelope. That letter was never delivered.

There is a law against intercepting letters, and it is enforced

by arrest ; the arrests are sometimes reported, as in the case of

the Postmaster of Storm King, Duchess County, N. Y., for

detaining, delaying and embezzling a letter.

And a Postmaster did just such acts for Nick—without being

arrested.

The breaches of the law per samples aforesaid were not the



only samples of Nick's tricks to keep the patentee and his patent,

for he said openly that he feared some one would start another

mill in opposition.

One of his conceptions, was commenced by his giving m ; a

list of lo or more hydraulic engineers, to whom I was to write

and tell them that a hydraulic development aud a new mill was
contemplated, and that it might be in their interest to send a man
to look the business over and make some estimates.

What do you purpose paying them ?

Nothing, he said, they will come on the chances of getting

the work.

That was not the way, I said, I had treated hydraulic

engineers.

About every week thereafter, there was a hydraulic engineer

at the office, and about the time of their arrival, Nick would
jump into his automobile for a pleasure tide, saying to the

hydraulic engineers, men of reputation and ability, as he jumped
into his automobile, see Mr. Livingstone, who was to go with

them over the scene of the profosi;d development, a development

that developed into an illusion, and time exposed the fact that it

was a preintended illusion, to fool nie, while he was intercepting

my letters, guarding the patentee and the patent 853.099, from

communication with any one who might think of taking iip the

same line of manufacture, with the improvements as in the said

patent, the hydraulic engineers, while in good faith, giving their

time to what he claimed to want, actually serving him only to

keep me employed, not leaving an excuse for me to be employed

about the said patent, and with scurvy treatment to the engineers

not giving them his attention, their hotel or rail expenses

or professional fees, sickening them, though they came at his

request from Cleveland, Dayton, Springfield, Chicago, New York,

Boston and elsewhere.

Then he wanted me to write to a hydraulic engineer in

Columbus, but I refused, the services of the others were obtained

on false pretences,my eyes were then opened and I was indisposed

to lend myself to be self deceived, to be Nick's tool to obtain by

false pretences the presence of the Columbus hydraulic engineer.

On one occasion Nick asked nie to go by way of a certain

stair and view the fall of water from the riverside. Following the



direction!!, I entered a dirty old building, climbed through a

window, pjssed ii)) a stair, and was then to pass down another

stair ; at its right there was a single shaky rail, on the left,many

feet below, was the riverside.

I coinmeuced to descend ; the second or third stop from the

top wcut down under me at the left aide ;
fortunately I was

standing erect, the right side of the step not having gone down,

the step was on the slope ; if my body had been inclined iu the

slightest to the left, I would have fallen down the precipitous

side of the high jagged rock, and my lacerated body would have

fallen into the surging waters of the whirlpool, where my head

would have been dashed against the rock bank into which the

waters had worn a large hole. Only the fact that I was standing

erect, not inclining to the left, and not nervous, saved me.

I returned immediately to the office, said nothing, but

Nick said :

You had an accident ; were you afraid, I said No.

There was no information to be had at the riverside, and 't

has since been a wonder—why was I sent there, why was I led

there. That was in 1907.

The mill has not been built, and the dam has not been built.

But, iu the years since, Nick continues and continued to

have suggestive advertisements of his iron, which could not be

delivered without infringnient on the said patent, by him or by

any buyers of his iron in expectation of right to the improvements

covered under U. S. Patent 853,099. Some time after I said au

revoir, he procured the Chief Engineer of the Paris and Orleans

Railway of France, to specify his iron for the staybolts and crown

stays in 30 locomotives to be made in the United States ; the

stays for the crown stays were an infiingement, the Locomotive

Co., which received the order specified for the iron and received

the iron.

The character of the iron delivered for the crown stays besides

being an infringement on that patent, was a menace to life and

property, and is a part of the subject of danger to life and

property from explosions.

I warned the parties to the infringement, and they answered

by employing a blunderbusi lawyer, to answer me with threats

and defiance.
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Prior to that, on the day that 1 said An revoir, I personnally
requested the Postmaster in Nick's town, and gave him written
notice to readdress all letters that might thereafter come for me
to Montreal, as I was then leaving town, and he promised that
he would do so; two lettt-rs were received ; the law in respect to

intercepting letters was important, the fact that two letters were
received after I left town, was important, and the fact that
they were addressed to me was important.

Nick's anxiety about the said patent, to him was the all

important, and that local Postmaster turned those letters over to
him to read after which, being unimportant letters, they were
mailed to Montreal.

After that incident, I gave information to the Postmaster
General, and the case was listed under case No 1J7244-C.

An Inspector was appointed to report and he reported per
letter to me :

"It was the understanding of the Postmaster at that

you desired your mail placed in a box rented bv

I was not in Nick's town '-.•hen he and the local postmaster
commenced intercepting letters addresiied to me under "Personal"
"General Delivery," moreover the addressers of the letters under
those words, were masters of the privacy of their letters and the
local postmaster had no authority to violate the law by delivering

letters so addressed to other than myself. Every new address was
an objection to the violation of the law.

There never was any such understanding, I never desired and
never expresred a desire to have my mail placed in any box, the
letters were ordered to "Personal"and to the "General Delivery".

I was not his employee, he had his regular employees,he was
however out of favor with the railways on account of bad iron,and
he arranged with me to speak the merits of his iron, which had
been disgraced, and was good at the time he telegraphed for me,
and again he degraded his make of iron, and made enemies of the

railway engineers, and when his product was being returned, as

unsuitable and unsafe for staybolts, his desire materialized in the

purpose to infringe on my patent 853.099, and to keep others

from doing business under that patent, by which it is po.ssible for

the railways of the world to save fuel and life as aforesaid.

The first infringement to come under my notice was that in



the JO locomotives aforesaid built for the Paris & Orleans
Railway of Prance.

I had a blanlc form of letter with some of it printed in black
about the gains to be made in fuel and safety by staying as
provided in 853,099 but by way of notice had the following
printed thereon in red, from which in this quotation I omit
names

:

'"""he staybolt is a scientific problem, a public utility
I championed it when it was good, because I liked the problem,
and I like to do good. I had hoped to have brought it into gene-
ral use at no extra cost to its manufacturer by combining
its use as stays with the uses in the iTiveiiiion described in ray
patent. But his crazp for cheapeners in his piles, regardless of
their welding temi-eratures, ami exactions of tonnage from his
men, regardless ot required welding lieat.s, and his skinning of
the mens' wages for faults that were of his own i.,..king, made
the iron, in use a danger to life and locomotive."

"To recover the character which I had won for hisiron(and
he had lost) he clutched at the .said patent, had cuts made of the
drawings and substituted them for his own in railway papers,
made stays with intent to infringe, stays which split when
installing them, and when condemned; he made others for them
and procured a respected locomotive Company to install them in
30 locomotives for the Paris & Orleans Railway, France."

His immunity from consequences for intercepting my letters,
was followed later by a visit from an Inspector of the Montreal
Post Office, directed (i ) by the Postmaster General of the U. S.
A., to (2) the Postmaster General of Canada, so the Inspector
said, to ask me to not issue that form of letter with the matter in
red, that request was an INTERNATIONAL IMPERTINENCE,
chargeable to the Postmaster General of Canada as well as the
same for the United States, I had however not issued more than
about 50 or 60 copies and the Inspector had such a winning way
that I promised.

No papers were served, only your promise, said the Inspector
is wanted, that you will not issue a-- more of those letters.

And since, I have seen ad cuts in Railway papers
and magazines, advertisements • ..h solicited business on
representations of worth aad quality which could not be given,



nd contemplited InfrinKcmint on my patent, If deluded rillway

men luccumbcd to lolicitition.

Integrity is euential in the manufacturer to safety in the

material, when one quality is advertised and an inferior quality

is delivered, there is a breach of contract, loss to the railway and

danger to the employees.

JOHN LIVINGSTONE,

567 Univbrsity Strs*t,

monthkai..

I



HOW COMBUSTION IS CHEATED AND
SMOKE IS CREATED.

ALSO

HOW SAFETY IS CHEATED AND
EXPLOSIONS ARL CREATED.

These are grievances which I have studied ; the first for over

35 years, the second for nearly ten years, with also experience

from my memory of an explosion 33 years ago— when its cause

was discussed by experienced experts, and experiences by

observation and study in the past seven year],

SMOKE

Watt, the Inventor of the steam engine, invented a smoke
consumer in lySs ; the laws of matter and of gases were then not

well known, and his smoke consumer, like all smoke consumers

since, was no doubt a failure, for history makes no mention of

successes in that invention. It is however possible to perfect

combustion of the combustibles aud in that way only create

carbon dioxide and white vapor, the products from perfect

combustion.

What Watt failed to accomplish by reason of lack of know-
ledge 137 years ago, mechanical engineers and graduates of

engineering colleges have failed since to accomplish, the latter

are in all countries responsible, they acquired knowledge and

should have developed inventive ability by which to have produced

carbon dioxide and white vapor instead of the products of imper-

fect combustion known under the common name of smoke.
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Because of their inefficiency lives have been shortened, lost,
injured and property in untold millions of value have been
damaged and destroyed.

Information about the laws of matter and of gases, available
to such men for years, is now available and readable by every
one, including the Presidentsand the Stokers or Firemen. They
will find the study of the subject interesting. Other officials
between the upper and the lower crust of the powers that be.will
not need to study the how to create smoke.

For 30 months out of four years, I was very much in touch
with the men on the locomotives, from Canada through the
United States to Mexico and Cuba, and I can say as a matter of
evidence founded on observation made valuable by my practical
experience, that it is unjust to blame the Engine men and Firemen
on locomotives, as has been done, for the smoke that is made to
issue from the smoke stack. They have no opportunity for
study. They have been anxious to learn. Instead of opportun-
ity to learn, they have been blamed and have taken the blame
without knowing that they were in fault,

To so write may cause resentment; better that to me than the
continuing con.sequcnt abuses to the public, of which the great
coal strikes are samples, for when hundreds of millions are
wasted, the wasters skin the workers and the public

; the world
now suffers, the people pay.

Working men endure much "to keep their job", but they
are not responsible for the great wa.ste and losses which have
there origin in furnaces and fireboxes

; losses which come with
disasters to the Railway.s-and with tragic consequences to the
people

;
losses which should make the men responsible, sleepless,

if they feel their responsibilities, and condemn them as unfitted
for the great positions of trust and responsability for which their
academic and mechanical abilities otherwise fit them.

I am not writing a line in resentment, all I write is in
experience that every person interested, whether a friend or an
enemy, may study to determine why he has never succeeded in
abating the smoke nuisance, and come to a logical conclusion on
how smoke can be abated,
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..W^^^'V'f*
overcomes vanity, which is one of the inhering

spirits in h.nderers of perfect combustion, there will be men whomay not be able to tell why the fuel is burned without making
smoke, but there will be competent men justly seized of thf
vanity that is of knowledge able to direct, not as now, charged
with unamiable vanity, which refuses good to the people, by theS r Oracle disparagement of a way of relief, prolonging the days
of wasting continuing the times of cause for disafters, and the
losing of life and prolongation of miseries to the sick in impure
atmospheres by reason of smoke and noxious gases

iToxidf
''^ ^'^" °' °"* " '"' °-'°- gases-carbon

A stove pipe fell and two women were asphyxiated by carbon
monoxide. The carbon monoxide was a combustible gas thatshould have been burned. Its origin was due to lack of oxygen
Its escape from the fire before it was burned, was the loss of the
gas, and in its escape to the room by the fall of the pipe, twowomen were asphyxiated.

A large percentage of all the coal put into the firebox of a
locomotive is converted into a loss to the Railways and injury tothe people by „s imperfect combustion, and the production
Larbon monoxide.

Every man is responsible for his acts of injury to his fellow-men
;
when he is a man learned in Engineering, in the laws ofmatter and gases, he is responsible for the wastes from imperfect

combustion for the smoke that is the warning that large money
losses are being mfiicted on the Railways, and he is lareely
responsible for loss of life and property.

One quotation from a Press telegram, follows as an illus-

"BNGINE CAUSBD FIRB THAT COST SBVEN LIVKS AT WINNIPEG :

"Winnipeg, March i4.-It has now been established thathe recent fire which cost seven lives here was caused by soarkafrom a passing locomotive.
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Other quotations can be given to show that form of loss from
imperfect combustion, one other in condensed quotations as
follows :

" Three men were killed and ten were injured when a fast
Express Train crashed into a Trolley Car in Winton

; John
DriscoU the gate tender had let the gates down to allow a freight
train to pass, the locomotive was giving out such heavy clouds
of smoke that he was prevented from seeing a Passenger train
bearing down at high speed. All the Passengers on the Trolley
were killed or injured."

But, if even every consideration other than the fuel loss from
imperfect combustion be set aside, it is an inexcusable offence
against the public for a man endowed with ability, a collegiate
education, influence and authority, to do as he may see 6l, regard-
less of the health of the people, to condemn better.iient in
combustion, notwitstanding that it in fact means the loss of
millions of dollars.

My opinions about the percentage (50%) of loss by the
universally imperfect combustion of coal has been in print for over
SIX years

;
there has beeu, no logical denial of that fact, nor any

serious effort made by those in positionsof authority to give effect
to the workings of their brains-if, in their advanced knowledge
they had any desire to make up for the Railways, that great
loss

;
some bantam may say the waste is not that much

C. William Siemens, D. C. L., F. R. S., was a great man,
speaking on the Coal question in 1872, before the British
Association, he said :

"In taking the 105,000,000 tons of coal consumed in this
country last year for our basis, I estimate that, if we could make
up our minds to consume our coal in a careful and judicious
manner, according to our present lights, we should be able to
reduce that consumption by 50,000,000 tons."

The same imperfect methods of burning coal in Great
Britain obtain here, and on the authority of Mr. Siemens 40
years ago, never .since improved, it is seen that 50 per ceut
of the coal is wasted.

B. H. Thwaite, C. E., F. C. S., a specialist on the question,
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said in 1889 : If we take the average annual consumption of the
United Kingdom at and assume an actual calorific
efficiency of 50 per cent, to have been obtained, and this figure
(50%) is much above the mark, the net loss on an average annual
capacity of 75,000,000 tons vpill be 1,400,000,000 in 40 years, and
though great,that estimate of loss is only for the United Kingdom,
and there chargeable.

Mr. Siemens in the same lecture, in discussing the necessity
of using our stores of fuel more economically, said he had been
met with the observatiou that we need not be anxious about
leaving fuel for our descendants, that the human mind would
invent some other power, when coals would be exhausted, and
that would probably be electricity.

I could not, he said, refrain from calling attention to the
fact, that electricity is only another form of energy that could no
more be created by man than heat, and that it involved the same
recourse to our accumulated stores of fuel.

Another quotation from the same speech by Mr. Siemens is
something for thinkers to think about, and is cause for users to
pause in their waste of coal, less they wrong posterity, and cause
hardship to the present generation greate.- .nan in the great coal
strike in 1912.

"In looking into the report of the select committee appointed
to inquire into the cause of the present dearness of coal, Mr.
Siemens said—we find that in 1872 no less than 123,000,000 tons
of coal W6 iOt up from the mines of England and Wales,
notwitstanding famiue prices and the Colliers' strike."

"In 1862 the total amount of coal produced amounted
to only 83,500,000 tons, showing a yearly average increase in
production of 4,000,000 tons.

"If this progressive increase continues our product will be,
30 years hence, the startling figure of 250,000,000 tons."

The "startling figure" of 265,725,000 tons was reached in
1908. "In estimating last year's (1872) increase in price at 8s
per ton all round, and after deducting 13,000,000 tons exported,
we find that the British consumer had to pay 44,000,000 pounds
sterling more than the market value of former years for his

1
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supply of coal, a sufficient sum, one would think, to make him
look earnestly into the question of waste fuel, which, as I have
been endeavoring to show, is very great indeed.

And the waste in Canada and the United States is relatively
as great as the waste which caused the acute conditions of 1872
in Great Britain, and the cruel hardship in the great strikes of
1912 in Great Britain and the United States, the latter and
perhaps the former, excuses to advance prices, the prices in the
United States already advanced $1 per ton, while yet the strike
is only begun, and not based on the natural law of supply and
demand, no scarcity being felt, full cars of coal being ''ailed in
different parts of the coal producing States, carried with the
might of capital at the price to consumers of $1 per tou and the
saved wages of the miners to the miue owners, until the supply be
taken by the consumers.

FIVE CASES HEREAFTER QUOTED AS A TEXT FOR THE PUBLIC
;

The Civic department of Chicago, have ordained—
I. "That after the first of January 1913, every Railroad

Company shall operate and propel any and all cars or trains of
cars along, across, over and under any and all streets within the
city of Cliicago by other power than that of steam or in a manner
that will not produce smoke or any noxious gases that injuriously
affect the public health, comfort or convec'ence."

"Tests and calculations under the direction of the Chief
smoke inspector, showed 43 per cent of the smoke of Chicago to
be from the 26 Railways which also discharged 560 tons of cinders
every day in the year."

An able special report resulted, it was read and discussed
in the Western Railway Club. After the experience of over 100
years of failure to perfect combustion, the only alternative that
could be thought of was electrification of the locomotives of the
26 Railways and 2200 miles of track within the city, at a cost of
multi-millions of dollars.

The smoke and noxious gases to be continued as a nuisance
outside of the city. The 560 tons of cinders, largely combustible
wasted in the city every day in the year.
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The 43 per cent of ihe smoke of the city from the locomotives
to be wasted bj- the locomotives on the outside of the city of
Chicago.

No betterment in combustion contemplated, no economy to
be attained.

Will the city be free from smoke ?

An immense plant will be required and dense smoke in
greater volumes than ever known, will be produced.

2. THS FOLLOWING IS A SAMPLE CASE OK LESS MAGNITUDE
THAN CHICAGO WILL WANT

The New York Edison Co., was prosecuted for promoting
a smoke nuisance, it was a combination of 400 small electric
plants in Manhattan.

"As finally constructed on two city blocks the plant furnishes
practically 90 per cent of the electric power used iu Manhattan
and the Bronx. It supplies powerto8,237,2i8 lamps for 100,000
separate consumers."

"In its boiler room the 152 separate boilers produce 275,000
horse power of energy, all within 38,000 cubic feet of space."

"In 1909 that plant burned up 500,718 tons of coal."
The space, power, and fuel required to serve the locomotives

of the 26 Railways would be so much greater than the said figures
for the Edison Co., that the extent of the smoke nuisance would
be intolerable on a considerable part of Chicago, and there would
be no economy.

"The Health department of New York in its pro.secution of
that Co., had the cooperation of Bellevue Hospital, residents iu
the neighborhood of the Power plant, and .several societies for
the protection of the city from smoke nuisances."

"That electric plant is the largest industrial plant in the
World, concentrated into so small a space."

As in the case of the New York Edison Co., the Chicago
health department, its hospitals, and its citizens, with societies for
the prevention of the smoke nuisance, would be a menace and
perpetual irritation to the men handling the power plant and the
locomotives.
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In the trial of the New Yoik Edison Co, white sheets of

paper smutted with soot and cinders from the chimnies of the

power plant were the principal items of the Health Department's
evidence on which the company was convicted and fined for

maintaining a smoke nuisance. The white sheets of paper had
been exposed for 15 minutes in an apartment near the plant.

They were speckled black and on this showing it was concluded
that living near the p.iwer plant meant daraiges to furniture,

the ruin of hangings and drapery, besides personal discomfort.

"Large wall charts showing these experiments with the

result in each case, were on file with the Health department,

together with a plea from the defendant company that it had done
all that it was able, and therefore, ought not to be held respons-

ible for a condition that it was powerless to change."
That plea and the following further evidence in the case.was

an absolute denial of usefulness in the methods for preventing
smoke :

—

"Commissioner Ledcrle (Chemist for the Board of Health)
said that during the time the Health department had been
prodding the Electric Co., the Company had spent several

hundred thousands of dollars experimenting with smoke consum-
ers, and he knew of no device, save perhaps one, that had not
been tried.

'

'

"Vice President Lieb,the General Manager, said the Company
started with soft coal furnaces. It discarded them for Hard coal

furnaces
; and then it developed another nuisance. The smoke

disappeared under an automatic stoking system, but a cinder

nuisance immediately succeeded it.

"

"Powdered fuel, shot by air pressure into the furnace was
suggested and at an expense of Jio,ooo an experimental plant

was built to try out the idea. "It failed."

"A new kind of composite stoker was substituted for the

Roney stoker, which had been in use up to that time, and as

the demand for hard coal was greater than the mines could

produce, it was found that the plant had to be got ready for

soft coal as a strike might tie up the hard coal regions. This
meant the spending of a great deal more money in order to obviate
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the disasters that would follow the shuttiiiK off of the city's

lights,"

"When the Health department's men tried to photograph
the smoke stacks, scouts were put on the Company's roof to
order the feeding of the coal slopped, when photographers
appeared "

And all those conditions would worry the management of a
pi nit for the production of the power for the ekctrificatiem of the
locomotives for 25 Railways operating in the citj of Chicago over
2200 miles of track.

3, THE FOLLOWING IS A SOOT CASB :

The Lancet, the Leadijig Medical Journal, this week (Jany
6. 1912) says: That 76.050 tons of soot are deposited annually
in London, or an average of 4>^ tons an acre. This comes chiefly
from ill consumed coal.

4. THE FOLLOWING IS A CINDER AND SPARK CASE :"

In a published compilation of 15 tests, three tests to each
sample of five different samples of coal, fired in a locomotive by a
well known Professor in Railway engineering, the aggregate loss
from cinders in the front end and sparks from the smoke stack,
was isJ^ perceut. and—Prof. Goss in his book on "Locomotive
Sparks'

'
, says further :

The total weight of cinders and sparks passing the heating
surface of the boiler of a locomotive increases as the rate cf com-
bustion is increased, and under conditions approaching maximum
production may, in connection with narrow fireboxes, equal 20
per cent of the weight of coal fired.

5. The WASTE COMBUSTIBLES LOST IN THE ASH PAN :

From Ry and Loco., Engineering; confirmed by a Milton
Hersey analysis of the ashes in a Paper mill boiler :

"In a published test on 95 samples of ashes from 18 points
on the Erie Railway, an average of 33 per cent of carbon was
found is the ashes.
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I

"It is safe to presume that the ash dropped froni all the
locomotives in the country contains as much carbon as that
analyzed from the Erie ash pans. These apparently .small Ios.5es

aggregate into fortunes when the whole country is taken into

account."

As aforesaid, it is pos.sible to create
;

Cakbon dioxide a.nd wiiitk. vapok, the products of perfect

combustion. The Carbon dioxide (Carbonic acidj is the resulting

gas from a perfect union of the carbon in the burning fuel with
the oxygen from the air. The total heat fnim the union
(combustion) is 14,500 units of heat per lb of carbon, having an
equivalent evaporation at 2ij Kah. of 15 lbs.

Carbon AND IIYDROGKN, are the chief combustibles in the coal:

Carbon produces two gase.s, carbon dioxide and carbon
monoxide, both invisible, the carbon dioxide, incombu.stible, and
the carbon monoxide, a coinl)Ustil)le gas. The latter is a resul-

tant of insufficient oxygen, and its production in the furnaDe is a
loss of two-thirds of the heat creatable in producing; carbon
dioxide

;

11.97 parts by weight of carbon will unite in a perfect union
with 31.92 parts by weight of oxygen forming

—

43.89 parts by weight of carbon dioxide
; the heat emitted

in producing that carbon dioxide, so produced in the perfect

union, will raise 96,960 parts by weight of water one degree
above its temperature of greatest density.

The carbon dioxide so produced in a perfect union with
oxygen yields to the furnace the heat of the union and the gas
(carbon dioxide), leaves the furnace in its own heat, in

passing the heating surfaces of the boiler, if the heating surfaces
are coated with soot, it dissolves the soot coatings and leaves the
heating surfaces clean, the conduction of the heat through the
heating surfaces is then unimpaired.

"Ac;ording to Bulletin No 11 of the University o( Illinois,

after 21 months lest with a Mogul locomotive, it was found that
scale V32 to %4 of an inch thick, cau.sed a loss of 9.55 per cent in
the fuel

;
and in varying thicknesses up to >i, losses up to 10%

to 12%, per cent in fuel."
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If the temperature of the furnace is not over the temperuture
at which carbon ignites, the carbon dioxidL- will not leave the
furnace, being incombustible, it will lower the temperature and
hinder the combustion of the fuel on the grate, the |>,irticlcs of
carbon so hindered from burning, will fall through the interstices,

as shown in the said tests on the Erie Railroad, which discovered
in the ashes 33 per cent of carbou so wasted.

Any device in the furnace or firebox tending to hinder the
escape of the carbon dioxide from the furnace is a hindrance to
perfect combustion, is a cause of soot, and au increase in the
cost of the operating expenses.

The carbon burns to carbon dioxide by a perfect imion with
oxygen, and the carbon burns to carbon monoxide only, by reason
of lack of oxygen, the former as aforesaid evolves 14,544 units of
heat, and the latter 4,451 units of heat Fall. The former
gives out no smoke, the latter causes soot, cinders, sparks,and is

a noxious gas with all the accompanying nuisances collectively

called smoke. With the smoke, fires, injury to life and health,
losses by burning the forests and lumber, for which the lumber-
men and others sue the Railways ; also irritations to the victims
of bronchial and other diseases and tuberculosis.

In the production of carbon monoxide is the beginning of
the smoke nuisance; at even time with its formation, the temper-
ature is made less by its loss as a fuel and by the loss of
temperature in other fuel, and by a loss of temperature from
contact with the carbou dioxide, which is a non-conductor, that
should, by getting away (as formed) in the draft, clear the tubes
of soot, as when it does not leave the furnace in its heat of evolv-
ment, it hinders the combustion on the grate, and causes the
imperfect combustion of the combustibles, the formation of carbon
monoxide with again the losses of temperature aforesaid.

Many devices have been invented to restrain the gases from
leaving the furnace until burned, of such—the brick arch lias

survived under the plausible theory of giviug the gases time to
mix before they get away unconsumed, but the combustible
gases do not wait to be mixed, they wont wait, all under the
arch is most largely only consumed in part (see the smoke stack)
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ootwitlwtamling eniiiieiit engineers have acquiesced in the
fallaciou-. iilia, forgetting the importance of having the incom-
bustible carbon dioxide removed as formed, and the combustible
carbon monoxide (43. S5 per cent carlion) burned as formed ; at

no time has there l>een an appreciation of those two essentials to

perfect combustion ; the former gas being 1.5377 compared with
air at i. is in its weight encouraged by lower temperature and a

brick arch, to remain, and the other gas, carbon monoxide, being

.971 , lighter than air oroxggen ( its constituents not in proportions

for pL-rftct combustion) and not having a sufficient temperature,
escapes in the draft by way of the heating surfaces of the boiler,

depositing soot in the tubes, cinders in the front end, sparlcs and
cinders from the stack.

HYDROGEN

:

H. J. PHILLIPS, F. I. C, F. C. S.

Analytical & Consulting Chemist to the

Great Eastern Railway, Author of Engineering Chemistry
;

Has given the heat generated by the combustion of carbon

to carbon dioxide as 8080 calories, and to carbon monoxide at

2473 calories. The difference is a great loss.

As carbon monoxide is always in process of formation, inflict-

ing loss on the railways and on the people, it is a wonder that

the Presidents of the great Railways do not call a halt.

At the reduction of temperature that follows the formation

of that gas, all devices heretofore tried or in use have failed to

effect a perfect union to complete the combustion of the carbon

monoxide, to carbon dioxide, it: is a cause of smoke and an
extravagant waste of fuel.

The constituents of carbon monoxide being carbon and oxygen,
out of proportions for a perfect union, as aforesaid, they can only

be consumed by union with hydrogen, which has firstly an

affinity for oxygen, with which it raises the temperature and
produces the white vapor, then it enters into union with the

carbon, the union with the carbon made possible with oxygen.

The beat value of the hydrogen is

—
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I lb of hydrogen in union with 8 lbs of oxygen
produces ftj.ojj units.

Lew the latent he«t of the water vapor 8,695 units.

Available heat j,,j,7 „nii».

Waste heat of furnace gases 1 1,520 units.

The effective heat from one pound of hydrogen. 4i,.Si7 unil.i.

Mr. Phillips says also : From accurate determinations by
Favre and Silberman, it has been found that the amount of heat
generated by thi.- coiiibuslion of hydrogen is 4.265 times as great
as the heat given out by the combustion of the same weight of
carbon to cprbon dioxide.

The hydrogen being the only furnace gas having the velocity

(6050 feet a second) to overtake and combine with carbon
monoxide as formed, its diffusive velocity being 3.83 to air at i.

and carbon monoxide at 1.1149, the hydrogen prevents the
escape, by consuming the soot, cinders, sparks, and carbon
monoxide, the whole, as combustibles, eijual to 50 per cent of the
value of the fuel, with other wa.stes and losses of temperature
cousidered.

"The higher the proportion of hydrogen in the fuel, the more
gas in the form of combustible hydrocarbons is given off"— ai;d

the continued production of hydrogen in the furnace, which is

possible in two ways, is the way to immunity from the smoke
nuisance, the way to relief from the wasting of the fuel and the
way to relief from the allied evils of smoke.

In that way only the smoke nuisance can be eliminated, in
every other way for 127 years, the inventions have been failures.

SOME TKSTS OF HVDROGBN FOR PF.RFECT COMBUSTION

I learned something from the explosion of a Pulp boiler in

1878.

At this moment of writing, I see also in the Piess reports of
the disaster to the Titanic, words of instruction, for later remarks
on the value of hydrogen to jwrfect combustion and avert
explosions :

"Three seconds after the leviathan was engulfed a great
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•pout of water shot iipwanls cither from the walcru nieitiiig ov.
the ship's Rrave, or from the explosions of boilers."

"There must liave been at least thirty explosions in tli

furnace room as the seawater poured down the funnels an
the fires."

The explosions were caused by the water coming into touc
with red hot parts of the boilers or other machinery and so relea.
ing the hydrogen, by the disruption of the water or steam, th
power so released was irresistible, and it may have torn the insid
of the Titanic open.

In 1888 I had a test on a 13 horse power boiler, in that ii

some of the tests, I sat on a ladder with my face to the wind a
about the top of the stack (locomotive type) another man witi
me, I had no irritations from .smoke, cindc-rs or sparks, and th
other man was not smudged.

In or about 1890 I had a te.st on the S. S. Monarch, whicl
had two boilers, each with three furnaces 13' .4" x 12 ' eaci
42 " in diameter.

The decision of the owner to have these tests, at my expense
was ut •'- time t']c Ship was loading to leave on her first trip
and haraly any time was left to me to get .eady and siniila.
conditions existed in the short time between the arrival anc
departure on the second trip ; notwitstanding there was evidenci
as here?fter follows to show that it was an assured fact that th<
bituminous coal could be burned without making any smoke,
the smoke in small measure produced being chargeable to the
imperfect and hasty equipment put into the firebox, by which
to produce the hydrogen to aid the combustion, I quote from
the report then signed :

S. S. MONARCH.

Two tests trips were intended from Sarnia to Duluth on the
Monarch only, but the weather became very stormy on one of the
trips, and I left the Monarch at the Sault returning on the Cam-
pania, there bound for Sarnia, and the smoke records were
continued by observing the smoke funnel of the Campania for
comparison with the Monarch :



Smoke and Explosions n
No Llack Mni.ke, g.ntrally greyish, thin and

Very l,laLk inioke, immense ami <lenw in

At ihe worst rarely heavy dense o brown Iran-

Smoke as described for inlerv;ils of i an.l ; and

Smoke as described for 8 and y and lo and ij

Monarch :

transparent.

Campania :

volume.

Monarch -

parent.

Monarcli :

J minutes.

Campania ;

and 15 minutes.

Monarch
: No black smoke for 8 and y and .0 and . j and . ,and 17 minutes.

* '

miJiir^"''
'' "^""''" '" "" """""P' f"' generally two

The officers of the Monarch, s.gned for the Monarch alsosaying

:

' "

For the greatest interval of time iK.t.veen Hring there was nosmoke came through the funnel, onlv vapor.

smoke for a few nunules, then for quite an interval there wouldbe nothii.,; from the funnel.

We, the firemen, went frequently to the side of the ship after
firing, and the smoke was so thin that it did m,t seem to iLe asmuch body as burning wood

; in a minute or two after puttingon a green lire, could see no smoke from the funnel.
The late Sir Henry Bessemer, who did so much for theWoild when he was being entertained, after hi.s successes

referred to slighted opportunities for great good, which he hadsuggested, and said that in his experience-that which wasoffered for nothing was valued a. nothing
; and that test on theMonarch was one of tho.se experiences in which I got nothingnay more

;
I had offered for the .sake of a test to pay iT^'

nTLake'lhld rT'"'"
'''

'°' '"'' ^"""-'^ when I'u

room
^^^'

' ""^ P^'-''-'^"' "^'''^ ^«1 State.

After the two trips I saw what could be accomplished andtook no further .nterest in the Monarch, though the equipment
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wh,ch had been ,00 hastily prepared, with inefficient toc^r
small town, needed attention to fit it for permanent u •

The season of Navigation was then about ov r ard

Monrrc"h
"^ ^ '^°°'"^ *° invitation from the o,;,ie, of

Perfect combustion proved :

THE STKAMEK CITY OF MACKINAC

A successful test under malicious conditions
Subsequent to the tests on the Monarch. I made

acquaintance of Mr. Frank E. Kirby. C.E., Detroit andsnggested that tests be continued at'no co.^^ to me u, til,
quest^.on of combustion and the abatement of smoke be acco

I was very grateful to Mr. Kirby and quite willing to gi

rr/r/venTed""^^"^^™'"""-'"
'"^' '^^^'^ ^''^. '^^^ ^ol

In 1891, when shipping men were preparing for the tbcommg season of navigation, the then Manager of the DetroitCleveland Navigatiou Co .wrotetome to comeon to Detro aboapplying my mvention there.

»-,Jl7''r
*" ^''«P''°"''">' Pl'.-asant invitation. I was acquaint.

H H V IT' '"^""'^"' "'^° '''' ^''—<1^ Senator, and MHugh McMillan, and had done bnsiness with them in Scotch PIron, they wjre the chief, I think the sole owners of that Steanship Co., and they were very likeable.
At Detroit, I made the acquaintance of the Manager who imanner was like to the Messrs McMillan; it was a pleasmto serve such men.

j^caaui

,nH l^^^'^'^S^' '^''i' we always consult Mr. Frank E. Kirband Mr Kirby was phoned to come to Mr. Carter's office, wherwe again met about combustion.
To know Mr. Kirby is to admire him and to like him.besidebeug an eminent consulting engineer, he is a safe advisini

hSe^n^kinT. " "" "'' """' ""'"' " ''™'"°'' ''^"---' ''

We went ;own to the dock and into the boiler room of eacb
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V^:"Z:Z°' ''- '°"''^''^- ^"" -''''« '- .he furnace,

of MltL'^l^a^tth: Ma'cf ' 'T'"'
""' ' -«^«' ">« City

respectsthe same'^U^s™ rn, eTs'^'^f'f'
^^^'' '" ="'

firstlyin one boilerahe contrast ci„h» '<-
"'^ ""^^^

The suggestion was a ^011, 'f'"' "'* o""" boiler.

was chosen.
^°'"' °"* '"'^ "'« City of Mackinac

^unn?:a:^';^4rf:^-;-j^--^ch^th its own
furnaces only were fitted with f^ t

^^° ^^^'^•"'- Starboard

combustion f the sam stoker '/tnfi'"!''?^
'"'"«^ '° P"f««

be brought from the runted w, °? ''°""^' '"""^"o
firing, the firingofthe 'r „ at" w^s"

^'1" '" ""'^'^

another in consecutive order com™ ™^ '"™^"=* »f'"
and each firing at nniLZtZTZTZT: f""^"'

'''''

Thecoal was good bituminouscoa nd ihe fi

" '""""
.tokers

;
there were inimical and fur«ve a ts f/om thTT'such acts were at the instance of thei Ch.ef tnT ['' *""

a test which, despite his fi.rt;,J \ r
'

''^'*^' ""^ '^^t,

steamer was'unde'r st am a I 'e fi r""' '^^^^ ''^^ ">^
effective evidence in .oTye^^/rh^ttoum^^^

"'' ,""^ "•= '"°'''

to a perfect combustion and the wT^'^-''^''^^^'^
the perfect combustion, of bhumtous

'

o
['

"'' P™"' "'^*

without sending smoke out o thTf^/nel at"",'""""''^"^"'as cinders
; the stokers were made bv the T.^'^'"'""'

"^ ^^ste
the Starboard side than on tirPort *, '° ^'" ''^''"" °"
funnel smoke as much as the Po« f

,' 1°
'"'''^ "'^ «'"''°"d

chief then, as often as h '0!^ d
'' *"" '"""« '" '"^'.'he

cutting off the steam to the casfn^sirrr- '='°'^'*
^^ ^«'ve

causing smoke and creating a risk
Starboard furnaces,

was t^p^dr5;^°: th?fnZ"? " '^^^-'

^

releasing the black smoke thai L en I
." ""^ *' hydrogen in

have the hydrogen in its lighe "eloc tvTfi
" f'

'^""' -" '"
the other gases to overtake and un^e"^/'"'" ' '

^'^'^""''^ ""'"'
i» the furnace and consume the crbon:"""'!!"

"' '="''™
carbon monoxide, which is

^- ««*
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always forming, as evolved, in that way eliminating sm.
depositing no soot and making no cinders, the carbon dioxide
hindering the combustion of the carbop particles as in
ordinary way of burning, when the cinders pass to the front
and through the interstices to the ashpan,the carbon dioxide
white vapor (the gases evolved in the perfect combustion) pas'
unhindered to the funnel.

I used hollow castings in the furnace.protected from hurt
by the steam passing through them, the castings fixed at «
side of the bridge wall and connected with each other by a v
and with the steam in the boiler by a pipe. In the castings v
small screw plugs with effective small holes in them from
hollow inside to the face of the castings-where they faced
radiant heat of the fire

; the hydrogen was produced in th
castings and as the steam passed through the plugs, the hydros
which is also the highest in diffusion 3.83 to , for air and , ,
for carbon monoxide, the latter gas was consumed as form
without depositing soot.not clouding the atmosphere with smo
and the draft carried out only the invisible incombustible carl
dioxide and white vapor.

The first and second trip was experimental to see if thwas room in sufficiency iu the castings to produce the hyrfrog.
another and another set of casting, was added and connected
obtain the results in the report of the tests

; one of the furna.
lacked one casting to be the same as its mate furnace.

The result proved absolutely beyond a question,' that it «
possible to burn bituminous coal without making smoke awithout loss in the ashpan, other than as spoken by a stoker
Jhere is nothing but the dirt". Meaning as seen by me andMr. Rowland of Toronto with his friend, who were tourists
the steamer, and seeing me making notes on the upper deck aftexpressing a desire to look into the furnace, we went down inthe boiler room

;
at their request the stoker opened the furna

door, and they saw the fire at the white heat ; in looking at tlwaste m the ashpan, the stoker made the remark-"There
nothing there but the dirt".

That remark did not refer to combustible cinders, it referrf
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to the incombustible waste in the coal, which had fallen throughhe mtersfces
;

,t was not wasted carbon as hereinbefore re e^!dton, tests on the Erie Railroad; by the removal of the carbond,ox,de as produced, that gas had not hindered the burning ofthe carbon monox,de and carbon particles, the ''dirf was seenm the ashpan to be "dirf only, not combustibles
W hen looking into the furnace the boiler had commenced to

Chtffil '«;'"r"'""''''"='°^'^--f™--''outb;theCh,ef yemng nVhat the H... doyou mean by lettingher blow off

'

There was less difficulty in making steam than in keepinehe pressure down, hence .he blow off, which was not the fimtune, but ,t was then an excuse for that chief to swear it was anexcuse to remu,d the firemen that he was the chief- he was asuccessful swearer, making men afraid
On one occasion, when I was making notes on the upper deckwachmg the funnels, there passed from the Starboard a^d Por^bo: er funnels an excessive volume of black smoke, I wonderedwhat had caused .t and as it was repeated more than once Iwemdown to the fire-hole, and as I put my foot out from the ladderI stepped .nto wet coal n.ush

; the coal required no select^Tg It'was good
;
but at some trouble, dust had been selected from ihebunkers, the dust was moved to beside the stoker, the ho^ wasturned on and the coal dust was made like to the ccn.sistencv oporndge, and so fired into the furnaces, to give me ado' „

smoke on the upper deck. °^ °'

At the time I landed in the fire-hole the then fir.-
coming off his watch, I talked seriously :ith 'him The TndEng>„eer tried to make a scapegoat of the'stoker and to pass hetrick over as a joke to give me a dose of smoke on thfrpperdeck

:
the stoker would not be the scaoeimat 1,. a .

^^
his fault and that he would let' tLm^eT^ilkt'^r heTo:;,;go on h>s next watch, he would fire fairly and he did

FAIR FIRING BY ANGUS THS SAID STOKER

Smoke as seen at the funnels.

Right hand Starboard Furnace
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This furnace was dean always after each firing, there
never more than a thin grey, so thin as not to be wi
mentioning.

Left hand Starboard Furnace :

This furnace was incomplete two castings, after each firii

showed freckles of darker grey and in more volume than
right, but the whole disappeared like a puff leaving no distingu
able fraction of time to mark the duration.

Port boiler furnaces
:

These furnaces were fired much cleaner than on the prev
watch, the evidence of good firing was apparent in the imprc
conditions at the funnel, but notwithstanding the smoke
black and though in less volume it lasted fiom one to tl

minutes after each firing.

In contrast to the Port boiler funnel ; Angus kept the sti

steadily up during the whole of his watch, and during that t

(3 hours) there was neither black nor brown or even a d
white smoke worth mentioning from the funnel of the Starbo
boiler. I could not for over two hours mark a period of time a
each firing that there was any dark smoke, for of black there
none and of what that there was of a greyish color, I could
turn my eyes to my watch quick enough to get its duration bei
it was gone as a puff.

During the firing by Angus, one of the other firemen ci

up to the Upper deck and watched for a long time with surp
at the clearness of the funnel. I think he watched for neariy
hour, then he went down to the Main deck and another Sto
went up, he also watched the funnel for about an hour. Dur
the time those Stokers watched they frequently said : "My An
is doing well, the firing is wonderfully clean, nothing to be s
at the funnel when Angus fires the right hand furnace and o
the required casting in the other furnace to make the Starbo
boiler perfect.

When I went down from the upper deck I asked the CI
how Angus had kept his steam ? He said :

That he had kept the pressure steady all the time.

Xotwitstanding, the Chief was inclined to destroy '
. -? ci
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ings, I had asked him several times to forget that they were in the
furnace, that they required no attention, but the aborting of the
test was his study :

On one occasion he went down to the fire-hole, he did notknow I was near him, he closed a valve cutting off the steam to
the castings, after a time, sufficient for the iron to cause
a disruptmg temperature that would disrupt the steam, he re-
opened the valve, and he got a fright

; the expansion from the
disrupted steam threw the burning coals out of the furnace
aside from which he jumped with fear and, seeing me, he said
he had closed the valve, then opened it a little, and a little more
when It threw the live coals out of the furnace, giving him a
fright. I told him I was glad of it, that be might not again touch
that valve, as it was dangerous for him to do so.

He probably thought that what was safe for me was safe for
him, for he continued his devilish tricks.

In all the years since and all over America, there has been
no attainment equal to that on the City of Mackinac without
producing smoke and cinders.

On the trips of that steamer in the month of May I had
paid for ray transportation, state-room and meals, the Manager
of the Company on learning that I had done so directed the
Purser to refund all I had paid, which he did ; and he informed
me that he was directed to put of record, that I was to have the
nght to travel free, all the season,

I liked that.becauseit was equal to acknowledged satisfaction
Notwitstanding, the Chief, a Scotch crowl, furtively and

stealthily, persisted by malicious acts, chiefly by closing a valve
to abort the desire of the manager, and to defeat the orders of one
of the most respected Consulting engineers on the Continent

It may be asked, why I now bring this matter up 21 years
after ?

r j

The wronged never forget. I am 2 1 years older than at the
time of that test. The public have since craved for relief from
smoke, and the Nation has groaned under the multi-miUions of
dollars wasted in imperfect combustion.

To have aborted a success, which would have been a gain to



Smoke and Explosions
38

that test is not fully told :

THB STBAMKR CITY OF MACKINAC

Continuation of the test under
»^l->°-;;f,|;^n;>o dared

Stoker Angus, had vind.cated ^---^^ p„„f a,at

shovels of coal, by order of the Ch.ef '"'o"'"
^,,, „„

combustion. j „„ ,v,.,mr»r deck when the
^ »!,. nio-ht nf that trip I stood on tne upper uci-n. "i.

On the night ot tnai p p„aser came up to grease

t:x. =«-- »"•"-' •V-r
" "' '"

The dect nan
^^^^^ ^^^.^^ ^,^^j. ^^^e

rtiru:^ly"rpi:"t"^was nothmg on the starboard side

""tv^^teThief could not deny that the smoke nuisance was
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eliminated at the Starboard side and that the pressure was

maintained steadily, but grudging that fact he said it was due to

good firing, he cared not that that statement was illogical in that

the Port funnel was sending out bulky volumes of smoke and

cinuers and the Starboard funnel about only vapor

When the steamer left on her next trip, I remained in Detroit

to hurry the castings for the Port boiler. I had no fears about the

Starboard boiler, I had no fears that it would ever again send

smoke out of the funnel, whether the firemen were the same or

others firing as ordinarily.

I had told the Scotch crowl that Mr. Kirby had ordered the

castings to be got ready to put into the Port boiler,and witnessed

the effect in the Chief, by a sudden nervous twitch, which should

have warned me ; but I was not born a suspicious man, and that

warning failed to make me one.

On the 27th of June, after the described successful trips, the

second time after the installation of the large castings for a

permanency, I met the Chief on the dock, and pointing to a cast-

ing beside an Electric light pole, he said, look at that ? Jack

broke two cold chisels cutting that out.

Jack, was the 2nd engineer.

Why, I said did you cut it out ?

He did not then say why.

That casting, I said, would not have burst if the steam was

shut off.

Did you, I said to the Chief, shut sff the steam ?

To me the incident was a shock.

Jack the 2nd engineer would not have cut the casting out

without an order from his Chief.

I questioned a fireman as to why, he said ;

I dont know sir.

There came a time when I did learn that that Chief did not

want, and was determined to prevent, the success which the

manager of the Company and Mr. Kirby desired; the steam in the

castings had been sufficient to save them, and as I had prevented

his efforts, by closing the valve, to cause failure, he resorted to

the cold chisel to cut the casting out, when I was not on the

ICO't
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ship, having as aforesaid remained in Detroit to get rti('y for the
Port boiler.

Mr. Kirby happened to turn up when I was standing over
the casting.

To a pleasant conventional remark about what I was doing,
I answered by pointing to the cut out casting.

What caused it ? he asked.

If the steam had not been .shut off it would not have occurred
I said, unless there was a flaw in the casting.

Have the ca.stiiig he said, sent to the Dry Dock Engine
Works, and get Donaldson to split the casting as he would split

a block of wood, and if any flaw in the casting it will be seen.
The casting was split by Donaldson, and no flaw was found.
That same evening just before Mr. Kirby came on the scene

the Chief of another of the Steamers of the Detroit & Cleveland
Navigation Co., in passing to his ship said to the Chief of the
City of Mackinac :

"Well Mac. you have done it.

"Yes, said Mac. it is bursted.

"I am damned glad of it ; smoke, why, I have sent not only
smoke but red hot flame 8 and lo feet high up out of the funnel."

"Did you, I said, say you had sent red hot flame 8 and lo
feet high up out of the funnel."

"Yes, he said, 15 and 20 feet high."
It was not easy to account for the hostle attitude of those

engineers their menace was very unpleasant to me.
I had a suspicion that the Chief was mad that he had not

been consulted by Mr. Kirby before ordering such a test, for he
was most offensive to the steam fitter who went down into the
firehole to do the work.

In violent speech, what the h... are you doing there was his
address to the steam fitter, when he heard the sound of his
hammer, and he kept on swearing, making the steam fitter afraid.

The Chief of the other steamer after his said unwise words
told his grievance that Mr. Kirby was bothering him with some
improvement to deliver fresh air into the Dining room and into
the boiler room, the latter for the benefit of the stokers.



Smoke and Explosions 41

The Chief, though he behaved infamously, desired to keep
my good will and when with him in the Engine room he assured

me that he was my friend. He also informed me that on one

occasion a man came to him with a request from Mr. Kirby to

have something tried that that man wished to have introduced,

that he did try it, and that that man "never as much as gave him
a $5. bill, ' but ihat he got even, he fixed him ; as he may have
said since aljout these tests.

On every trip of the Steamer I went aboard with boxes of

cigars, none of them smoked by me (I dont smoke) and the

treatment I received is herein told, the 21 years since have been
as one day, thinking of the infamous burking of the only success-

ful tests in the World's history to abate smoke, and terminate

forever the enormous waste of fuel.

Prior to the cutting out of the casting, the evening after the

return to Detroit, after combustion had been absolutely assured,

we walked up Woodward avenue and entered a nice Cafe, where
I told the Chief to order what he pleased, and I directed the

attendant to bring the best cigars.

The waiter brought the best cigars, large ones, the Chief

looked at them and asked the price.

The waiter said $1 each.

I wont smoke them, the Chief said, my tobacco costs only

$1 2 a year.

I have done my share through life in tips, but to pass from
acts of generous kindness to graft, would make my face burn
crimson.

Not having taken the hint from his tale of the man "he
fixed" because he "Never as much as gave him a $5. bill",

though it was my inteution to be generous at the proper time, he
was not disposed to be friendly, not disposed to smoke |i cigars,

he preferred the coin, and as that was not voluntarily offered

instead of cigars, he brooded on the way to fix me, with the said

result in—the cut out casting.

On the 4th of July I was again on the Dock after the arrival of

the Steamer, a friend was with me, we met the Chief, who asked
what had been done with the bursted casting, I told him :
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That it was split open hy Donaldson, that the nutal was

found to be good, that it was apparent beyond a diinlil that

the steam liad been shut of!, and turned on again when the

casting was burning.

Then the Chief made a statement which contradicted what

he had said on June 27th., lie said ;

"The steam was turned on by myself on the 20th. I had

been away and came down, it was about six o'clock standard

time when I came down and turned the steam on, the fires were

burniug at the time. The steam was turned off too at the end

of the trip, I turned the steam on the next morning."

"Why had the steam been turned off ?
"

"I dont know, he said.

Mr. Kirby had desired to see how the other castings in the

furnace were standingthe heat, the steam being supposedly in

them.

To my question, ht said :

I have not been able to see them on account of the fires,

but suppose they are all right, though I cannot tell as the fires

have not been drawn, there has been no steam going into them
the last two trips.

Then by way of excuse he said :

"When Jack cut out the casting he cut it out from above the

Globe Valve and for that reason steam could not be kept on the

three castings that remained in the furnace.

The Globe valves, I said, were there specially to jhut off

connection to each or any of the castings, without disturbing any
of the others, when necessary to shut off steam.

Why did he not close the valve to that casting instead of

cutting it out.

With the look of the hypocrite dissembler, he said :

"It would have l<en better."

After it was seen that there was no further information to

be had about the endurance of the castings with steam in them,
Mr, Kirby asked me what I would advise him to do ? and said,

he would to it,

I did not wish to be the cause of his dismissal and said so
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I said also that some of the engineers of the Compiny were so

closely in touch with him, as seen in what Sargcant said, that his

dismissal might cause resentment, notwitstauding his misconduct

was infamous,

what He had destroyed the casting, and by cutting it out above

the Globe Valve, he had destroyed the other castings, he had

defrauded the Manager and Mr. Kirby of their superior right to

test the (question of abating the smoke nuisance, with savings to

the Company, and he had wronged me.

I, however, had evidence of the cuduring quality of the

castings with steam in them ; two of the smaller castings having

been in the hottest part of the furnace from May i6 until June 20,

when they were taken out to make room for the large permanent

casting, which he had cut out as aforesaid.

Meantime the castings for the Port boiler had been got ready,

and the 3nd engineer hearing this, said, dont put them in until

the boat is laid up for the season, and later two of the firemen

said "You hud no show, you were not to have any show", and

that notwitstauding the Greaser had said, as Aforesaid : "If Mr.

Livingstone, you have not got perfect combustion, no one ever

got as near to it."

And in the 21 years since, during which I have travelled on

Steamers and on Locomotives, observant at the same time of the

chimnies of Stationary boilers, no one, absolutely no one, has got

as near to it, and as my observations have extended from Canada

through the States to Arizona ; from El Paso through the towns

I of Mexico, where there were Railway Shops and in the

I
towns of Cuba where Railway Shops are located, and seeing

I everywhere smoke and cinders, and having made a study

j of the way stated to perfect combustion, I can say with the same

I
force as if under oath that not only were the tests on the steamer

t City of Mackinac proof that perfect combustion is possible as an

I every day matter of course—they were perfect combustion,

5 despite infamous interference ; and with the further experiences

f I have had in the past 21 years, they made proof that perfect

I combustion can only be accomplished with hydrogen produced

i and 1. '.mod in the furnace, for only with the hydrogen can the

i carbon monoxide be consumed.

I
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The inventors in the past too or more years have hirdly
considered tlie essentials to the union of the combustibles with
oxygtn, the velocities and rates of diffusion bet en the gases

;

their inventions have been only manual contrivances displacing
one after another, but the laws of matter and the laws which
govern the combustion and diffusion of the gases were made by
the Almighty and they are nnchangeable.

On that 4th of July when the Scotch crowl said "there has
been no steam going into them the last two trips", the words
came to my ears with my feelings, though lield in subjection, in
a strained tension, and I walked up Woodward Avenue so weak
that a child could have pushed me over, so stunned that I might
have committed suicide without lieing able to leave a clue for a
Coroner to determine the cause.

On that purposeless walk, in stupefaction, bound for no
place. I landed in my room and laid me down in my bed,instantly
falling asleep.

Hours afterwards I awakened, and was again in Woodward
Avenue, in full possession of my faculties.

Sleep is man's best friend.

Macdonald, the Chief the sly Scotch crowl, had so disgusted
me that I never wanted to again ,ste his face.

But I had a desire to make one more test on the endurance
of the castings in the furnace with water or steam in them.

D. P. Mackay, President of the Sun Company on Woodward
Avenue, was summonsed at that time and fined for maintairiL
the smoke nuisance by causing smoke to issue from his chimn
to the injury of a Hotel, and in scattering cinders in the Cigar
room of the Hotel, and over the Show case.

I offered to put my device into his boiler at my own expense
to better his combustion and leave no smoke or cinders to annoy
the Hotel or any of his neighbors. I made that offer to test the
endurance of the castings in the furnace. My offer was accepted
I put in castings witli jets as described for the castings that were
put into the City of Mackinac.

I was successful without experimenting.

The fine imposed on Mr. Mackay was remitted
; the Hotel
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as satisfied, I called on the man in charge of the Cigar shop of
the Hotel, and on the Hotel folks, asked them if they were being
annoyed with smoke and cinders from the Sun's chimney ?

They said, not now, the Sun has put in a smoke consumer.
Smoke consumer is a misnomer.
After a time I left Detroit, so (jreatly depressed, that it is a

wonder I did not commit suicide.

Under date of Oct 21 1891, 115 days after the castings were
put into the boiler of The Sun Compa::;', I had a letter from Mr.
Mackay saying.

"I have just had a conversation with Mr. E. \V. Simpson,
Uuilding Inspector, whose card I enclo.se herewith. It would
seem from what I can learn that now would be a very opportune
time for you to push the smoke preventer in Detroit as complaints
are being generally made about the smoke nuisance and some-
tlnng must be done on the part of Manufacturers, I showed Mr.
Simpson our machine and he is delighted with the basis of its
construction and theory of operation. Hoping this will find
you well

Yours truly,

D. P. Mackay,

I had not got over my experiences with the city of Mackinac,
and did not go on to Detroit, though I appreciated Mr. Mackay's

t"'
;
with thosecastiugs in the Sun boiler 115 days and never
-r burst, I had no fear, and there was also further proof
n'inous coal can be burned without sending smoke and

1 c: . .',.i jut of the chimney.

I
Before entering upon another test I proposed a written

discussion and the proposal was taken up by three superintendents
; of motive power.

j
The plan contemplated was described in U. S. Patent

•829,871, by which to produce and burn hydrogen, by burning
j

with it as an aid to oxygen, the particles of carbon, and with it
burning the carbon monoxide as evolved, iu the furnace.

J. E. Muhlfeld, then S. M. P. of the Intercolonial Railway
I
Canada. Mr. Muhlfeld was a good man, a good mechanic.and a
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graduate of Purdue, an Engineering College. After corres
pondence, he wrote to me .

"You are theoretically right, but I am afraid we would hav
trouble with the coal we have here.

'

'

He suggested however that I get an order from the Hon
Minister of Railways, and he would make a test. As however,

:

am a Conservative, and a liberal Government was then in power
I did not invite a refusal by asking the Minister of Railways fo

such order.

E. A. Williams, wasS.M.P. of the Canadian Pacific Railwa]
and Lacey R. Johnson, S.M.P.wasas.5ociated with MrWilliams
They were good men, and good engineers, none better. Aftei

the discussion by correspondence, Mr. Johnson acting with Mr
Williams, and I understood under the approval of Mr. McNicho
replied "Worth trying."

Only those who have worked and studied an invention tc

attain a great object can appreciate the words "worth trying",

though they meant no money for me, but much, how much foi

the Canadian Pacific Railway ?

According to the Railway Statistics of the Dominion foi

191 1, the Canadian Pacific Railway expended for fuel for Road
and Yard Locomotives $8,961,530 an average of $5474 for eachol
the 1637 locomotives in service, it was surely "worth trying" tc

reduce that excessive expenditure.

If the Canadian Pacific Railway Company have not been able

to save at least $4,000,000 on that outlay for 191 1, the hinderers

were not E. A. Williams, who was appointed to the Erie Railroad

after it was proposed in the written order "worth trying", noi

Major Lacey R. Johnson, Esquire, whose worth received the late

King Edward's recognition making him Esquire.

Under their orders, but only after long delay,when a narrow
firebox locomotive (461) was spared for the test "worth trying"
to abate the loss from imperfect combustion and eliminate the

smoke nuisance.

The conditions for test in 461 were not as favourable as the

conditions on the S.S, City of Mackinac, 461 being a narrow fire-

box and the coal to bum was so full of slate stone atid iron, that
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j
clinkers closing the interstices, hindered that highest measure of

I

success that would have been sure with like coal to that which
'I
was fired on the S.S. City of Mackinac.

i
The device by which to produce the hydrogen had to be

,
different, and the only place for that being at the sides of the

i nrrrow firebox, the disfavor of the narrow type of firebox locomo-
i tive was accentuated, and the good obtained was due to the

,^

diffusive influence of the hydrogen.obtained from scorings between

I
laminated sheets, rather than any merit in the locomotive.

Prof. Goss, who has given more study to sparks and cinders
than any one else, says in "Locomotive Sparks" in respect to the
Narrow firebox type :

"The total weight of cinders and sparks passing the heating
i surface of the boiler of a locomotive increases as the rate of

;

combustion is increased, and under conditions approaching
;
maximum production may, in connection with narrow fireboxes,
equal 20 per cent of the weight of coal fired."

The device occupied 7 inches by the length of each side of
,
the furnace, which lessened the grate area 32.84 per cent.

,
The test therefore on 46 1 was under the disavantages incident

* to a narrow firebox, further narrowed, no other room being
,' available for the device, and no other locomotive being at the

:| time available for the tests, and bad coal.

Those disfavouring conditions infer better burning of the
Icombustibles in the furnace, while the interstices were open; and
|loss of pressure, when the clinkers accumulated over the inter-
Istices, were natural consequences from the clinkers closing the
jinterstices and shutting off the oxygen, the loss of it hindering
|the free combustion off the solid fuel on the grates, and the free
iunion of the hydrogen from the device with the carbon monoxide
above the grates

; notwitstanding there is very positive proof of
fperfect combustion, abatement of smoke, and a large saving on
itlie sparks and cinders, which are a large part of the 50 per cent
|of the fuel wasted.

Comparative proof of saving will be made with the result ofa test made on a Purdue locomotive used by the Purdue Engineer-
ling University for tests

:
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The screens at the sides and back were closed at

my request. When this was being done it was

noticed that the boiler tubes were clean.No soot.

14. Trial trip with 797 tons of freight.

Mr. Wishart at Vaudreuil telegraphed his satis-

faction. The closing of tht screens was followed

by bettered steaming. That was 24 miles from

Montreal. But at 87 miles from Montreal the

clinkers covered the grate. The clinkers were

lowering the pressure and robbing the tumaceof

its heat ; the clinkers were dug out.

July 15. Trial trip returning with 1340 tons

At some miles from the starting town of Smith

Falls a Coupling broke, dividing the Train in

two ; that caused rc-coupling. 21 miles further

on, six cars were laid off, and one othei :ar was

coupled ;
tonnage 1034.

At the end of that trip, the front end was

again opened to search for cinders, but Arthur

Gilmour searched in vain ;
there was only the

same two fitsfuls found at the end of the 304

miles.

The closing of the air screens at the sides

and back proved my theory that the air was best

when most dense, by bettered steaming en route

and by absence of cinders at the end of the 256

miles with the air screens so closed.

And when the device was being taken out of

461 at the Shops in Delorimier Avenue, with

intent to be placed in 1212 at the Angus Shops,

it was found there was no soot in the tubes
;

that was proof that the hydrogen from the

device had consumed the carbon monoxide, and

had caused bettered combustion and steaming.

And during the time of travel over the said 560-
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miles Mr. Arthur Gilmour aforesaid, an observant man and a good

mechanic, feeling interested in having made the device,sat on the

top of the Cab of the Locomotive, a good part of the time of each

of the said trips, he smoking his pipe or a cigar, not bothered

with smoke from the smoke Stack.

And during the time of the said trial Mr. John Wishart, an

observant man, very observant on that trip, was so pleased on the

14th that he telegraphed his satisfaction from Vaudreuil to Mon-

treal, and was only disappointed when clinkers caught up to and

covered the interstices, causing the pressure to be lowered, that

however was chargeable to the character of the coal.

Stephen Smith, Engineer, and James Bell, Firemen, were on

the watch all the time, they were good men, ceaselessly obser-

vant and all the time appreciative, though the labor of taking the

clinkers out of the firebox devolved on them.

As the public were interested in the success of that test,

though the people did not know about it, those men deserved the

thanks of the public and the Railway, for their fairness in their

labor to solve the problem, the smoke nuisance, which so many

have tried unsuccessfully to solve, notwithstanding that the public

have suffered for over 100 years.

Because of the annoyances with the coal, I desired to have

one final test with good coal, even though it might be a special

purchase, but a stranger was in the place that before was occupied

by Mr. E. A. Williams ;
unfortunately the stranger was not in

sympathy with the test for the abatement of smoke, being an

egoist, that was too much to expect, but as I was under his

jurisdiction, the order had to come from him.

He was candid in saying
;

"The coal is bad, it is the only coal we have, it is the only

coal we will get."

Not being able to get good coal for a final test, I asked that

an order be issued by him, to have the device taken out of 461

atDelorimier Avenue, that it be delivered at the Angus Shops for

installation in 121 2 a wide firebox engine, to give the men a

chance to push the clinkers aside as they accumulated.

That request was also refused, and he said .
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"Why do you come bothering the Railways ? Go to the
Stationary boilers which make the smoke.".

After further appeal, and information to him, and after refer-
ring to the circumstances under which the test was entered upoti
not hastily, but only after long consideration, and after quoting
Mr. J. E. Muhlfeld, as one of those who had studied the question
and discussed it. and after getting a written opinion at my own
expense for his information, from McGiU University, about the
production of hydrogen in the furnace, which he doubted and
after giving him an extract from Mendeleef, and information on
the same from experience on 461, he promised to issue and did
issue an order as so requested, but after that was done,he objected
that 121J required a new grate, that it would cost ^5 and he
would not spend that, that the tests had already cost about $,00
and he would spend no more.

Mr. Stranger was a likeable man.but an egoist, except as the
product of his brain, he could take no pleasure in it, I did not
however try to impose that device on the new official as has been
unjustly said- by way of excuse for his arresting the said tests •

after that final test, which would have been as under the orders
of his predecessor, he would have been free to do as he pleased

Being an egoist the new official could only think of the said
tests as of no pleasure or advantage to his personal interest his
egoism required personal gratification

; in his mind, his was the
only mind, he had no need to see the tests between Montreal and
Smiths Falls, no matter existed except as in his mind ; in hU
position at the head of the motive power department of the Cana-
dian Pacific Railway, any good that might be in the tests must
fade, his interest was in himself, not in others, he was not
altruistic, the desire to test the perfect combustion of the coal
was not his desire, some one else ordered, it was his desire to
smother it.

Time has not discovered good, but harm, in the egoism that
begat the desire and purpose in him to suppress the said tests.

SUMMARY OF PROOFS.

There is in the said tests proof that bituminous coal can be
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as it was, burned without making smoke, otherwise Arthur

Gilmour could not have sat on top of the Cab of the locomotive,

without getting smoke and sparks in his face, without sending the

poisonous carbon monoxide through the tubes for if not burnt in

the furnace, as it was, it would have coated the tubes with soot,

and if the carbon dioxide had not left the furnace in the draft, it

could not have removed the soot, if any, from the tubes, and if

the carbon monoxide had not been burned in the furnace, 461

would not have run the said 256 miles without showing smoke,

dropping cinders in the front end and sending sparks out of the

stack, and considering the velocities of those gases, their perfect

combustion could not have been without the hydrogen, produced

and united with the oxygen in the furnace, and with the carbon

in the combustibles.

The actual cinders in the front end of 461 after 560 miles of

travel with bad coal,hauling freight, was as aforesaid only TWO
FISTFULS, all in the 304 miles ; none in the 256 miles.

The coal was not weighed and the weight of coal cannot be

quoted, but it can be estimated at much more than on a Purdue

locomotive of about the same size, which in running light for

estimates of waste by sparks and Cinders, burning Brazil block

coal, the best bituminous coal in the U. S. A., burned 11, 350 lbs,

and had therefrom 1098 lbs of cinders and sparks.

Despite the bad coal in 461 the hydrogen had consumed the

combustibles.

COMPARISON

C. p. R. Locomotive 461 in 560 miles with freight had

TWO FISTFULS, of cinders.

Purdue Locomotive burning 11,350 lbs, with Tender only,

had 1098 lbs cinders.

Making proof that the combustion in
,
c was as near as

possible perfect,whereas the better advantaged Purdue locomotive

running light, produced in sparks and cinders about 10 per cent

of the coal fired.
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TWO FISTFOLS OP CINDBRS

Under the conditions of burning the bituminous co«l in a run
of 560 miles hauling freight, the results aforesaid, as information,
are evidence, that it is possible to burn bituminous coal without
making smoke.

There was no excuse for the waste as sampled by the Rail-
road Companies at Chicago, giving out 43 per cent of the smoke
made in Chicago, no excuse for discharging 560 tons of cinders
within the city every day in the year ; no excuse for those
conditions in any city.

The freedom from smoke and cinders could have been
assured in the staying.

There was no excuse for Marine boilers, properly installed,
as in the Steamer City of Mackinac, making a nuisance with
smoke and cinders, as in the case of the New York Edison
Electric Light Co.

There was no sufficient excuse for a smoke nuisance from
Stationary boilers, as seen in the case of the Detroit Sun Co.,
which promptly ceased to be a nuisance and obtained a remission
of the fine imposed by the Civic authorities for creating a
nuisance.

There is no sufficient reason for the deposit of 76,050 tons of
soot in London, yearly, if the steam boilers there are installed to
produce and burn hydrogen

; nor necessity for the soot or smoke
that rises from the grates in dwellings, if the grates are so
designed that the oxygen of the air can intermingle in attenuated
streams with the smoke in the flames above the grates, before
they are cooled in distance above the fire.

The said test proved that it was "worth trying", and it

proved the advisability of an improvement in the device I then
used, that would not rob the grate of any part of its room: I have
since accomplished that.

The time since.andthe time back for over 100 years,in which
perfect combustion has not been accomplished, makes proof that
only in the way indicated by the said tests in the summary, can
perfect combustion be assured.

Four witnesses live to prove that only two fistful* of cinden
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were found in the front end after 304 miles of travel and one of

them sat on top of the Cab of the locomotive without being
smoked

; and that one witness is alive to prove that after closing

the screens at the sides and back to better the draft, there were
no cinders (except the two fistfuls) in the front end after 2j6
milesoftravel as aforesaid; and that witness (Gilmour) sat on top
of the Cab of the locomotive looking for smoke, undisturbed by-

smoke.

That mas absolute proof that the carbon monoxide was burn-
ed

;
if produced in imperfect combustion, though a combustible

gas, it would have left the furnace, the air could not overtake it,

the tubes would have been coated with soot and the Smoke Stack
would have given out the carbon monoxide with its constituent

42.86 per cent of carbon, which not being in union with oxygen,
the other constituent, the contituents of carbon monoxide not be-
ing in combining proportions, blackens the air after passing out
from the smoke stack, and the loss in fuel continues even after
the firebed is red, and the production of the carbon monoxide
continues, though invisible, passes out as the poisonous gas, ex-
cept when overtaken by hydrogen as aforesaid, the hydrogen,
oxygen, and carbon then burning in a perfect combustion.

WHAT THAT MEANS FOR THB PSOPLE ?

That is answered by an extract from a speech in Cincinnati,
Ohio, by Mr. Herbert N. Wilson, Chief Engineer in the United
States Geological Survey :

' 'The smoke nuisance is one of the
greatest dangers of modern times, insidiously attacking the health
of the individual lowering its vitality, increasing the death rate,
and causing untold loss and injury to property."

"The damage which this evil inflicts can hardly be estimated
in money

;
it is equally impossible to estimate the amount of suf-

fering, disease and death, and the general effect of lowered vita-

lity caused by the nuisance."

"A careful inquiry was recently made by the Government of
the U. S. A., concerning the toll paid by the people of the United
States on account of smoke. Unfortunately, but few cities have
investigated the costs involved, but those which have, furnish data
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that are almost itartling. Summing up the results of enquiries
in a number of cities, the estimate is made that smoke causes
more than $500,000,000 in damages each year in the destruction
of nierchai.dise, the defacement of buildings, tarnishing of metals
injury of human life, greatly increased later and cost of house-
keeping, and the losses of manufacturers due to imperfect com-
bustion."

"Dr. Fisher in his report to the National Conservation Com
mission on the subject of human vitality, states : It is found that
15 years, at least could be at once added to the average human
life, by applying the science of preventing diseases

; more than
half of this gain would come from the prevention of tuberculosis
typhoid, and five other diseases, the prevention of which would b.!
accomplished by purer air, water, milk."

"The prime source of the pollution of the atmosphere is
smoke."

"Turning to the losses in fuel combustion :

"Our present method of burning coal with smoke is costing
the people of this country, unnecessarily, $90,000,000 It is es-
timated 8 per cent of the coal used in the production of power
light and heat or about 20,000,000 tons of coal are going up the
chimneys each year in smoke, at a cost of at least $40,000,000
It IS further estimated that in the production of coke 25 000 000
tons of coal are wasted in the air. This coal is worth
$50,000,000.

"While this total loss of $90,000,000 due to imperfect com-
bustion, added to the losses due to damaged property, aggregates
a vast sum, it is as nothing compared with the injury which the
smoke inflicts on life in the great cities."

What smoke costs iu reduced vital energy is shown in the fig-
ures given by Rollo Russell, who estimates that the shifting pall
of smoke which hangs over London, costs Londoners as much as
$25,000,000 a year. It is estimated that owing to the perpetual
haze lying between Sun and city that London gets only 50
per cent of the Sun's light between November and February and
only 84 per cent from May to August."

"Sir Frederick Treves, a famous physician, said that in three
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days of fog in Manclie^Hr, it wan calculated that for every square

mile 150 lbs. of Sulphuric acid and 1300 lbs. of soot were deposit

ed. A similar examination in Chelsea showed that for every

square mile there were six tons of soot."

"Sir Frederick Treves said that from what he had seen of the

lungs of persons in London, they were absolutely black on their

surfaces and down to their depth. He declared that smoke killed

people not by scores but thousands."

"It must be understood that smoke, is one of the most poi.

sonous gases polluting the very air we breathe. Medical men the

world over agreed that the breathing of coal smoke predis-

poses the lungs to tuberculosis and to even more violent lung trou-

bles such as pneumonia, as well as to many other acute diseases.
'

'

"lu its investigations the U. S. Geologigal Survey has found

that the chief waste in coal is due to imperfect combustion in

furnaces and fire-boxes."

"As the coal burned is a considerable item of expense, averag-

ing about 50 per cent of the cost of producing power, there is

more opportunity to save in the boiler room than in the engine

room. '

'

Referring directly to the Railways and especially to the U. S.

Railroads, because the Interstate Commerce Commission's Re-

ports are convincingly correct, it is seen from those reports that :

The fuel expenses of the U. S. Rys. in 1906 was $i70,.v99, 133
" " " " 1907 " 200,261,97s
" " " " 1908 ' 201,905,054
" " " "

1909 " 188,735,868
" " " " 1910 " 217,780,953

" per U. S. locomotive

" of the Canadian Rys. in 191

1

" per " locom've "

* 3.65'

$ 20,182,103

4.705

. is not an exaggeration to say that of those expenses

amounting to $, fooo,ooo,ooo, 50 per cent is wasted in the

production of carbon monoxide and otherwise as hereinbefore

indicated ; in other words $100,000,000 a year in the imperfect

combustion of the coal, a large part of it may be in incombus-
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tibles in the coal, paid for as coal, but as burned, there is alossof
50 per cent on the combustibles to the Railways of the United
States and Canada

; C. W. Siemons said as much (as aforesaid

)

for I87J; B. H. Thwait. F. C. S. said as much ; and othera
have said the same.

From a Newspaper clipping I quote :-

"Chicago, Nov. 30.—American Railroads lose $50,000000
worth of fuel a year and consume $200,000,000 worth of coal to
obtam $8o,ooo,ooc worth of efficiency, a further wa.ste of
»iJo,oco,ooo worth of fuel power according to figures prepared
by Chief Engineer Fitch of the Chicago & Great Western
Railway. That Road conducted an investigation as a result of
the charges by Louis Brandeis that Railroads waste $1,000 000 a
day through inefficient service."

Sir William Ramsay President of the British Association
for the advancement of Science said in an address this year :

"If the data of scientists are to be relied upon twice as
much coal is used to-day on the average in factory fires and no
less than six times as much in domestic fires as is theoretically
required for the production of the effects obtained."

"Smoke is evidence of waste." That is a self evident
quotation from the said Sir William Ramsay. The followine is
another sample of waste :

Pittsburgh, May is.-Prof. Benner of the University of
Pittsburgh stated that from the lungs of a man who had lived
fifty years in Pittsburgh, a quart of soot had been taken He
exhibited the soot. In a cubic mile of atmosphere in Pittsburg
the Prof, added, there were four and three quarters tons of
soot. '

Contrast that with "Two fistfuls in 560 miles."
Contrast that with no soot in the flues in 560 miles
"Pittsburg, November 4. At 8.15 this morning theSun was shining

;
at 8.20 darkness settled like the twilight of

an evening; at 8.45 the blackness had spread like a black
blanket over the city, and at 9 one could not see across the street
despite the thousands of lights that burned

; Prof. Brashear«id that as soon as he saw the cloud dropping he went to the
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Allegheny Observatory, 1,300 feet above the sea level, and

obaerved the black mass ilowly settling over the valleys, in the

centre of the dense blackness appeared a wedge of a lighter cloud,

which seemed to split the darkness in halves, the thick end of

the wedge coming from the sky. He also said—It is a notable

fact that each drop of rain carries with it whatever dust, dirt,

grime with which it comes in contact. The soot and dust were

thus collected by the rain cloud as it approached ,
forced ahead

by the wedge of light which represented the stronger atmosphere.

The rain fell in a torrent for a short time, r.irrying with it to

the ground the suspended grime and the atmosphere was cleared

immediately."

I remember a week I was in Pittsburg in which I awakened

in the morning with a cough, I coughed during the day, and I

went to sleep coughing, let all men think of the contrast in that

experience with my experiences in a trip across the Canadian

Pacific Railway through an atmosphere of absolute purity, with

no smoke to be seen, except from its locomotives, in a travel

over the prairies, and it should not be seen from its locomotives,

for in perfect combustion it would give out the invisible carbon

dioxide and white vapor which increases and brightens veget-

ation.

Prof. Benner, also said, in an address before the Board of

Trade, " more than $500,000 worth of laundry articles are

destroyed every year by smoke in Pittsburg."

Ignorance, indifference, graft and egoism, will continue the

wasteful, unsympathetic and heartless conditions for another

100 years if the governments of the World do not pass the

requisite legislation to make criminal, the combustion of coal in

the imperfect way by which life is shortened, the people injured,

and the coal wasted, all being avoidable.

John Livingstonk.
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There iti caase, an irresiatable fulminate from fire heat and
water with steam Iwilen under conditions which arrest conduction
and circulation, a cause «Ik 'i some men in high place.
Ignore, a cause for which trusted men conjure false reasons, and
not many men understand the true reason, or care to know,
lest in knowledge of the cause the existing conditions l«
disturbed, or lest there may be criminal responsibility for
appalling disasters.

'33.013 MEN IN DANGER ON DUTY.

According to the U.S. Report of the Interstate Commerce
,
Commission for 1910, there were 59,654 locomotive!, they were

I

.stayed with an average of over i ,k)o staybolts and about joo

I
crown stays in each locomotive, manned by 64,691 engineers and

I
68.3JI firemen, in all 133,012 men in the cabs of the locomotives,

I

and relatively the same for Canada, which is being increased by
an inflowing immigration of over i.ooo per day, and developed
industrially as well as by the earth's increases, which have
attracted the people of the World, and excited the desires of the
United States.

In due time Canada will rival the United States in men and
locomotives. The Railway world will come to Canada for Stay-
bolts.

Men .sell their services, not their lives, to be lost by
explosion, and when their lives are taken someone is respons-
ible and the Government is responsible, for nothing is done to
assure safety to the men in the performance of duty.

The effects of the irresistible was seen in the Windsor
Station disaster, it is seen in the foundering of the S.S. Titanic

1

on her maiden trip with 2223 persons on board of which 151

7

t were lost.

Wherever the effects of the irresistible are felt, they are a

J
warning wherever read, as in the foundering of the S.S.
Cachepol off the west coast of Peru with 80 lives lost after the
eiplosson of her boilers.
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The effects were seen in the explosion of a locomotive boil,
with the loss of 32 lives and 50 persons injured at San Antoni<
Texas, U.S.A.

The excuse for that disaster, was cause of explosion ut
known. It is since changed ' 'to an over pressure of steam'

'

both excuses were evasion.

The explosion of locomotive boilers are of so frequen
occurence that it is a surprise that the Railways are not awakene(
to a sense of responsibility an-i to a quickening in discovery t.

find out the cause and to apply the preventative to assure safety
to the employees and public.

Previous to the days of steel for boilers, iron was th,
material used, sometimes for high pressures, the material wa^
Low-moor iron or other high tensile iron, and the explosions it
those days were often mere bursts, from lack of strength then
were however, disastrous explosions, no doubt from the same
common cause as now, and the Low-moor iron was not a
preventative, for the most violent explosions may come from
boilers made of the best material, and at low pressures as well as
at high pressures.

In the present day, the shell of the boilers endure a tensile
strain of about 50,000 pounds to the square inch, and the stay-
bolts the same.

In that tensile there is 1 reserve strength in the material for
all the required endurance for steam pressures in the boiler the
maximum pressures being generally about 200 pounds to' the
square inch, as the pressure was in the boilers of the S.S. Titanic
which had a number of explosions, not from internal pressure in
Its boilers, but from water through its wounded side finding the
heated parts of the boiler, which were unprotected, the inflow of
the water from the wound made by the Iceberg, not the reserve
power in the water in the boilers, by its contact with the heated
parts of the boilers caused the explosions, which shortened the
life of the great and magnificent S.S. Titanic, and broken in two
by the explosions, it went to the bottom of the Ocean with
151 7 lives.

What is the reserve power in the water in the boilers?
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aboifeHr/ol'Xfrd"";"'"' "' •»-" > the water i„

m.sleadi„Bexp„iio„s. "P'"^'""^ f'""" water and s,ea,„ arf

«p.o'sroti:r.i^rpCe^:r:i""^ ---— a„
bo.Ier from the ordinary'^adirs av^tT ? " '"^"^°' '''"• <>'
the Jaeobs-Shubert boiler. I qto^^;

''°""/ '' "'^ ^uown as
rehable paper, dated June ;7th TgT'

""' '™° ^ge. a

nearest boiler, Oil was useTt
°
ue, ^ '^^' ."-^^ f™m the

estimated to be MOO horsepower .

"""'"" °' "P^™"-
I

ren.aioLlhTsl'e"'/^^'' ^^'"--''"t Off but .11 the conditions

was continuousr; tated^under'^t'hese'l^"''"'
'"="°"'" ^"^^

minutes without developing anv fail,
' ""ditions for 55

that the level of the wa"er feU fo
" ' """^""'tanding the fact

below the crown sheet. The teL wa,
?°""T" "•^' '^ iuches

the small amount of water did nor' ''''<=°°''-"«d because
supply the draft to maintain the fire

'°""' '"'^"^'"'^ ^^^t to

co-iii^M^^ft^rnS^'^ -' '^" -- -"
"A^ter the test Of the ordinary ..iler had been i„ progress
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exposed resulting in this portion of the sheet becoming soft andcoming down although the actual water level was above the c.own
sheet i>^ or 2 inches?

M. E. Wells, the author of the paper :

Not with an inch or two of water on the crown sheet Yougo into some mechanical library and you can find tests that havebeen made, where they have had different kinds of fires just as hotas they could make, and they have never been able to burn apiece of boiler plate with water on it.

W. E. Symons :

I quite agree with ,=,, that a crown sheet cannot be burnedwith water on the opposite side to receive and transmit the heat
units. I am inclined to think you do not understand my questionDo you not think it possible to damage or burn a crown sheewhen the water level is i^ or . inches above the sheet, this byexcessive firing with oil fuel expelling the water from the sheelby generating it into steam faster than supplied ?

M. E. Wells

:

It might with a thin layer of water, but I doubt it.

W. E. Symons

:

Say one inch !

M. E. Wells ;

Possibly. Along that line Mr. Symons while you are thinkinirabout that think about the superheater pipes. They don o^r*heat, and there is nothing but steam in them. Mr. Vaughanin

staLTouM r""' !f"'"
"'^'''""" ^-^'^'-" «^-e"th,t

tlttY I
be superheated 5oo to 700 degrees, and I dont knowthat they have had trouble with the pipes bnming out

Prof. W. F. M. Goss :

Heati^ itrthr^;r
''''' "'™"«- '- "'"-- -^-

W. E. Symci:

heat ttl;r!t^
" ^"P*''^"'" '' « uever subjected to the intenseheat that a crown sheet must sund from the use of oU fuel. Coal
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conditions, with the watc leveT; "to . in .7" ""''' '"^"^

M. E. Wells :

What would keep it away ?

W. E. Symons :

Excessive heat, high temperature.

M. E. Wells :

You must be constantly generating steam that keen, ,uwater away
: what is that being made of ?

^ ""

W. E. Symons :

Being made of water.

M. E. Wells :

It forms steam ?

W. E. Symons :

Yes, steam and gas.

M. E. Wells ;

As long as you are making steam that t«.™ n,- .
there must be some water comfng in to mike the str'"

""''•

W. E. Symons :

Not on that portion of the sheet, it having been exnn«^ K
xeess>ve firing and covered by a body of I^^rta edTeTm tr

felu/arf̂ ^sUr"""' " '" '"^ ''^'''°" -^"^ -<>'''"
M. E. Wells :

I would not like to say whether it would or would not h„tn.y opm.on would be that it would not. I have never h^dcxpenence with oil and I do not know how hot you 0^, ifknow however that such tests have been made whh forge^fiesand oxyhydrogen blow pipes, the hottest fires that couldTmade'and U has been .mpo^ible to burn a sheet to the dang„S '
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If you cau boil water away from a sheet a„d burn it, (the sheet)here would be no safety i„ any boiler built, and f a„y one

r'aCZtt^"-"^
^""^""^ -'' —^'' -"- f-

As Professor Goss said, as aforesaid, steam cau be suoerheated r.ght through irou without superheating to th^dlge.

But, the crown sheets, when not covered with water willbnrn, and when so heated, that is to say to the burning ten.^ature, „ an accident releases water, the heated metal disL^^J,the constnuent gases of the water or steam
; this mlyo^ur aheats below the red heat or burning temperature, then In thaway releas.ng the irrcsi.table power that results

; t :e men in heocomofves suffer in the loss of their lives or limi,s and the Riways suffer the loss of their property,as well as in damagesAs s«n m the said test and in the discussion in the WesternRa way Radway Clnb, the condition is not an unknown ellit
".

t .s however not well known to the men in the Cabs of Theocomouves
;
and in the habitual failures of the Railways to inorm the men of the risks of explosions under the cond t ons othe stay„,g there .s continuous wrong, and when false cau«s arealleged, a disaster is more than an aggravation

If the boders of the S.S. Titanic had been ,o protected as todelay tire spread of the waters to the boiler rooms, there wonMhave been time for the Captain of the S ^ r.vt
awakened from his stupor, anV^e to the'^d o t?;:;'

"
t^who were lost by the explosions-which broke the blck'of theTUamc, and hurr.ed the ship with her people to the bottom :lt

The leebe. g made the tear in the ship's side which admitted

::;:r:ii::;;^f
^°""' -'

" '•'"^-'''
^^--d^hS^

MerS
"" "" ''' """^ "' '"^ '"'•' ^^^^ -'^^'' ^y Lord

" Do you believe that the boilers exploded ? "

" I do not, and I was near enough to know "

That was direct proof that the explosions did not take place
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within the boiler,; the only way the explosion, could beaccoun ed for was by the disruption of the inflowing wa'er fromwh,ch there was no protection
; as it can.e into contac whhthe grate bars and other heated parts

; by the disrupdo,^ tCewas the d,ssoc,ation of the gases in the water releasing the powerthatcaused thedeatl^of the Engineering staff who were on dutyMr Br,de, the Surviving Marconi Operator, said

<,n,„U

°"'y '"-
"l'""'^" «'»P«'l after the collision before Captain

a'd to be'r;:"
" ^^ ^^'"'"'"^ ™°'" "•"' "''"^^ "- -" ^^^

When Captain Smith received the reports about the water

thecolL'ion ™^'^^'^''."f°"'
' 5"' ™ Sunday uight, just afterhe coll,s,on. To satisfy myself I went forward, I saw the Icethen wa ked back. I saw a flock of flren.en con, ng up, asked

hatch I looked down and saw water flowing over the hatch >•

There was nothing in that about explosions
Barret, the Head fireman of the Titanic, later of the Olympic •

Swore that he was the first man to see the water comini.:hrough the sides of the ship. The tear, he said extendedthrough the s.de of the forward fireroom, the water came romipomt about .o feet below the Sea level, and rushed like a m ghtyUrrent mto the ship, five compartments filled almost insTantly'There were only two m the forward compartments of the shfpwho escaped. .4 out of ., of her boilers were burning. Wi h nfive mmutes after she struck, the ship listed 5 degrees/'
There is nothing in that about explosions, though thedanger was near.

"'""gn rue

From the Senate Report

:

" The testimony shows that coincident with the collision airwas heard whistling or hissing from the overflow pipe o theorepeaktank, indicating the escape of air from that taTblcaus!

No , hoTd"t ??; ''"^"'^^"^ =" °"-' "'•^ forepeak tankNo.
. hold. No. , hold, No, 3 hold, and the forward boTler room
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filled with water, the presence of which was immediately reported
from the mail room and the racquet court and trunk room in
No. 3 hold, and also from the firemen's quarters in No. i hold.
Barret saw the water rushing into the forward fireroom from a
tear about two feet into the coal bunker at the forward end of
the second fireroom."

I have mixed my comments about a condition in marine and
locomotive boilers, about which there is constant unheeded danger,
which was felt in the Titanic when the water reached the heated
iron surfaces, as seen in the consequences now quoted about the
explosions.

Frank Osman, Seaman, who was on the life boat of the 4th
Officer :

"The ship after she got to a certain angle exploded and
broke into halves. It seemed as if all the engines and every-
thing that was in the afterpart slipped out and the afterpart cam*
upright again. As soon as it came up it went down again."

Lightholler, 2nd Officer of the Titanic, Per question and
answer said :

"Were the watertight doors so arranged as to protect the
vital parts of the ship?"

" He believed not."

" Does not a warship have its boilers protected ?
"

" It is done to protect them from Shell fire."

" Yes, but would they not protect merchantmen from water
in case the stem of the ship were pierced."

" Probably they would, I don't care to express an opinion
as to what should be done to protect the Ship's boilers. It is
a matter for serious consideration."

There was a seeming knowledge of the danger of water flow-
ing to the boilers.

Pittman, 3rd Officer :

" She settled by the head. Then suddenly she got on end
and dived down. I heard four explosions

; they sounded like big
guns in the distance

;
the explosions followed the dive of the ship

almost immediately."

3*f
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Geo. F. Crowe, a Steward :

" After we got clear of the Ship, her lights were still burn-
ing brightly, but as we got away she seemed to go lower. Her
lights went lower and presently she broke clean in two. Probably
two-thirds of the length of the Ship was in the water and one-
third of her aft the funnel was sticking up. She broke and the
afterpart floated back. Then there was an explosion, and the
afterpart turned and sank."

Condensed Press Reports gleaned from Survivors.
From the Star :— " Three seconds after the Titanic was en-

gulfed a great spout of waur shot upward from the explosion of
boilers." There must have been at least thirty explosions in
the furnace rooms as the water poured down the funnels and
reached the fires."

From the Witness ;—
' The Titanic struck an Iceberg go feet

high. The shock was light, it ripped the liner's sides and made
the watertight compartment useless ; while the vessel was gradu-
ally sinking the icy water reached her steaming boilers, and
caused an explosion that sent her to the bottom."

From the Gazette : Alice Cleaver, Nurse, informant

.

" When we put out on the boat, I heard an explosion. The
whole end of the Ship went right backwards into the sea."

From the Gazette : C. F. Hurd, also Whitman :

" It was the explosions of the boilers which finished the
Titanic's career. The position of the Ship's wound on the Star-
board side admitted water, which caused the boilers to explode
and these explosions broke the ship in two. The machinery was
so damaged that the front compartment failed to close tightly.
Whitman was blown off the deck by the second of two explosions.
The explosions were caused by the rushing in of water on the
boilers. The crew and passengers had faith in the bulkhead
system to save the ship, and were lowering a collapsible boat, all

confident that the ship would get through, when she took a
terrible dip forward and the water rushed up and swept over the
deck and into the engine room. The bow went clean down. Then
came the explosions, which blew me fifteen feet.

'

'
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Krom the Gazette. Wliitemnn, passenger

e„.,«"

'''''"*;' """'I' ""d >^' 'I'-re is little. t„ tell of ,„, experi-ences. M. father a„<l I ha,| given „p |,o,^. f,„ ,;,, 'J^^'

fhen Willi the cxplo.sions, the shin sec,n,.,l ,„ .
\'' '"*' °*^"-

the forward end Lun.led up ajlTor . °„s^f
"' '?' "•''

o m I f,U
''"",'". ™>' ''"" "bota ten „,i„„tes when at ., ,,

Omitting other interesting matter, takineonlv Ur n i .

remarks on the machinery
:

^ '' "' B"''"'-'y»

" However the engines stopped immediately afterward Th.

remember, we ob«rved ^er
"
fhn

"-'"^^^^^
'
""

upwards, and as she did the li^ht. ;„ V-
'*' /'*''" vertically

had not flickered for t m me f s n^" ;t;erd d"""""'
""'^''

for a single flash, and finally went alTogether : ' °"'' """ ""

vessenn^'r:xri7roiirttarc;^ur::r7/
weirdest sound sure- that cfu d be h

' m - '"' ""'"' "'^

Ocean, a thousand .. iles away torn land "C thr""'
°' '"'

quite the end. To our amazemenrshe remaled 'n thTt'
"'" T

..v.. Of sea and looming .11^^; .^7^^1?^:



Smoke and Explosions 71

slanting .live she <li.sip|».re<l beneath the water and our eyes had
looked for the last lime on the gigantic ship."

From the Witness
,

AmonK the Mariners in Port tlie fate of the Titanic was
d.scnssed. The loss of the ship was to then, one of the mysteries
of the deep. Her hidden scttli.iK by the head and final dive to the
bottom, they were inclined to credit to the l.icaking away of her
engmes in the head of the vessel. One Officer sai.l he had not a
particle of ,lonbt but that the engines were at the bottom of the
sea before the ship took her last plunge beneath the water Her
great engines would rain down through the hull and if one could
examine that hull now, he was sure that it would !« found
nddleil where the heavy engines had gone through it. It was the
machinery breaking away that ended the career of the ship.

From the Gazette, by a Survivor on the Carpathia :

" When her life-lmats pulled away from the Titanic the
steamer was brilliantly lighted, the Band was playing and the
Captain w.is standing on the bridge giving directions. The bow
was well submerged and the stern keel rose high above the water
suddenly the boat seemed to break in two. The next moment
everything disappeared."

From New York, as told by a fireman on April 20.

"The Kngineers stayed by the pumps and went down with
the ship. The firemen and stokers were sent on deck five minutes
before the Titanic sank, when it was seen they would inevitably
be lost if they stayed longei at the work of trying to keep
the fires in the boilers and the pumps at work."

There must have been many dead from the explosions before
the Titanic .sank, many injured unable to save themselves, some
may have been off duty and the few of the latter were the most
fortunate.

There were in the Engineering department of the ship exposed
to the risk of explosions, from the inflow of the water coming into
touch with the heated metal, with the grate bars and other heated
parts, which gave the great lesson to the world, which imposes a
responsibility for death, 314 in the Kngincering department :
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6 Electricians, g|| ,|eo,|

'7S Firenim i2q dead.
7J Trimmers ,i dead.
'5 Engineer, all dead.
36 Greasers 24 dead.
3 Boilermnkcrs dead.

i Slorc keepers dead.
I Plumber dead.

4 Mess Stewards 2 ilead

n.achi„ery from the laL^ l:''^/'^^'"'''"" "';"

power, and the same will be shown T.ul
"' '"'''''"''

Windsor Station Disasteh.

on t,^ ^:;^;r!ijf^r^^i^--''- «-«'-!„, s„id

suppressed the truth
'' ""''"'

'

">"• '" """ ^'^^

cense, especial,, when ?he i^tt^b^^uVXreC ''"'

-.;:^:i::rr':a:f:::^°;--»tS^^^^^
the engineers. Boiler e^nllT

'^ "''•"' "= '''«'"e on

brolcen'stayboltsor ;„;. ^^ra'ms^harr',""^"" ""*" "^
water is an easy explana^on t^! . f

"^ "^'^^ '"« '"^^

tendstorelievetLcoiXfrom,,,'""'''" ""''""°°^ =""> "
by the accident." ^ ^

'"""« P^y^^nt of damages caused

^7,7,.""'^" "'P"'"' °f "-^ ^'i-dsor disaster •

Mo«u, engine pn.Hng be.nd^i.- ronl^—^ ^:'^
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H JO this mornifiK, dashed through the city iuburbt at a speed
well on to 40 niiles an hour, over iwitches and rotind curve,,
pawed while faced gateiiien, then through the weM end ..inning
of the depot, along No. 7 Track, and with a mighty force that
shook the entire neighlH.rho.Hl, ploughed through the massive
walls of the deiHit. through the ladies' waitii- ro.mi, on yet
farther to the General waiting room, and then •, i. .'eet from the
Windsor street wall-stoi.pcd, stopped with one uf the u,,deM
scenes of death and confusion ever known !; .\T ntu nl

"

"Straight through the lavatory the t..-. .1 I. ul riii, tua .tov^
lug the ladies' waiting room it had torn u>-., grea; picrc < of 'ic
ceiling in its course. The floor, unabl to'subtaiti I',, .vcight
had caved beneath the strain and a grein holcw.stoii in the wall
close to the windows."

"The engine brought to a stop after its passage tl roiipli tlie
thick inner walls and its impact against the g:^.-nt i'ill.ir of the
main waiting room, halted in the middle of the latter, panting
like some monstrous animal at bay, steam escaping from its dam-
aged boiler, in its wake it left destruction and death. The cab
of the engine resisted the passage through the walls, and brought
up against the partition of the ladies' waiting room, where it is
heaped a pile of ruins, and yet distinguishable among the sur-
rounding wreckage. Just beyond it and nearer the Tracks, the
tender is crushed out of shape, and hopelessly caved in through
the floor. Behind it stands a damaged baggage car, part of it has
not even its varnish injured ; where the floor has given way there
is simply a collection of debris. The great girders are twisted
and bent out of shape."

"It was in the thickest part, where the debris lies in heaps,
that the killed and injured were largely found."

"The rest of the ladies' waiting room looks as if a whirlwind
had struck it.. ..battered and big and beligerent even in ruin,
the great engine dominated everything around it, an,' reared
itself high upon the debris as if conscious of what it bad done."

"A cabman who was sitting in the waiting room when the
big black monster ploughed through two walls of grani.i fold his
story to a representative of the Star ; he had a finger badly
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smashed by the seats
; first the west wall crash occurred seat,began to shove and a dark and terrible spectre emittinEst^ampushed ,ts nose through the shattered wall^

^

niMJ"^-^\^"'"
"'""'"' "' '""'""^"o" «>unded when one of the

^::^:i;tt:::M ;^;
^"'^" "'^ ^ "-^' -"- -- '-

hard;;:^;:et:::;rr:i:^::^i::r-^'^'«'" ^^^ "«

^

th..",f' '^"'J''";
';"' "° ""'""« '" "'<' ^"'"-g --"o"', otherthan the rumble of the oncoming train which was not „ „,s,,aTThe first .uodent to warn .he occupants of the waiting room wasthe crashmg of the east end wall of the building which ZrTedonly a few seconds before the locomotive ploughed through thewest wall of the waiting room."

">," me

.uJ^'T' "l
""""^^"''^ destruction and confusion then en-sued wu,dows flew ,„ every direction, the steam emittinsr fromthe shattered boiler of the locomotive filled the tall": t ^ roomand added to the confusion.

^
There was a wild rush to get out of t',. .. aiting room • butas soon as he, the cabman and some of his comrades, had „',e toCO ectthcr senses they rushed back into the waiting ro^m orescue the unfortunates."

What was the caisr ?

Cause and effect are related subjects; from a study of theeffects m most of the explosions, when the study i, on facts

the facts by even a firenmu from out of the wreck, the cause Zunderstandable; knowledge of conduction, circulatin etcfam,l,ar to all engineers, simplifies investigation
; there is hardT;an excuse for engineers who assert an erroneous cause, andTis

cover":::L"'
'°

'"'^'"'
' '°™""'^ '"'' ^"o "^— '° ^-

To determine the cause of an explosion is a matter of gr».t•mportance, that being essential to the inventive brain of Themechanic to have a care to prevent its recurrence, .„d to sive
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?ood men from too previous death without warning when perform-mg their duty in a locomotive.
To authenticate an erroneous cause, is an act of deceit in

pursumg justice in the interest of the public ; as aforesaid in the
quotatton from a scientific railway paper, one erroneous ' cause
often alleged contemplates unjust complaint against the m.n in
the Cab to reduce their claims for damages, but worse than that
every easy settlement makes indifference to loss of life, indiffer'
erence to humame provisions for safety to life.

That disaster was said by .Mr. Vaughan to have been due to
the breaking of a wash-out plug, an infrequent cause of disa.ster •

so infrequent as to be never, and the evidence so conveyed to
the Jury, produced that finding by the Jury.

When the explosion took place, newspaper reporters were
alive to get the facts and cause on the spot

:

The Herald on March 17, ,909, the day of the disaster after
investigation said

: "The cause of the accident is one of the most
peculiar features of this extraordinary occurrence. When the
L. P. R. Boston Express was approaching Montreal West, three
s aybolts, which support the rivets holding together the plates of
the boiler, gave way, with the result that the boiler blew out
steam with such force that the Cab gave way to the pressure and
he engine driver and fireman had to jump or be scalded to deathby the escaping steam."

Not because of the breaking of a wash-out plug, but because
hat • when the C. P. R. Bo.ston Express was approaching Mon-

treal West, three staybolts gave way," in other words, they were
broken, there was strength in sufficiency, for the remainder of the
trip, but there was danger from the leakage of the water coniine
mto contact with the heated bolts, dis-upting the water, releasing
he irresistible power, which blew the Engineer and the air before
mn, out of the Cab, it was not a case of scalding or jumping,
though there was both, it was the dissociation of the constituents
01 the water or steam, made possible by the breaking of the three
staybolts.

Press subserviency to influence gulls the public :

On the same day that the cause assigned for the disaster waa
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broken staybolts, the Herald made its headlines read-"Pl„Bblewoutof the locomotive." *

On March .7, ,909, the cause of the disaster as in the Starwas g,ve„ as broken stayboUs, later I wanted a copy of thai

hausted, instead I got a copy in which it was said •

the nl,, %?u"''"'-
'"" ""doubtedly due to the blowing out ofthe plug of the eng„,e, just after it left Westmount StatL The

thafr\r';'r;''™''''^'^'''''''"''''''fi-™-wassonjnSthat he either fell from the train or jumped."

on theloth oVm ^r""''
"">""' *' "=P°"«^ '" ">' Standard

o? the ,
°
. 1 '. ''°'' ""*

'" "-^ ^^«««' «^™"d »nd Starof the «„d, the verdict was that the control of the said locomo-
tive was lost through a plug of the firebox blowing out

The Star and the Herald anticipated the finding of the Jurysome days before it was rendered, and tliey also found on Zsame day that the cause was because of broken stayboUs heatter was the first cause of the disaster and an explosion fromhe disruption of the water released by the broken staybolts Ztne cause. '

The Engineer weighed 205 pounds, a few minutes afterleaving Montreal West, he was blown out of the Cab, not by

red ho° iron
""'" " '''"" " "^^ ^™'^" °' '"^ '="'- ™"^

The cause was not obscure, the explosion wa. not caused bythe wash-out plug
;
ev.ry man as aforesaid is responsible forhis acts of injury to his fellowman, and misleading causes luremen their injury and death as seen i„ the following samp^

cases from the Press, the plug being again the scapegoaf in
'^

Thb North Shore Disastbr.

^i.,i'l'^%T^T"^ ^^ blinding steam, which poured from
his firebox, Edwards jumped from his post to d, ath,^tween sfAugustin and St. Scholastique. A similar accident to a"«omo:
tive caused the Windsor Station catastrophe this spring "

•iSK mm^,fiK\9itti.
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"The train left Ottawa on schedule time, and at the time of
the accident was going at the rate of 35 miles an hour "

As the train reached a point about two miles west of StAugustm a bhnding sheet of steam burst out of the firebox "

of the rTl" ,^^J"'^u
''"""'' '•°""''^' ''^«^"'^ '" 'he side

of the Cab, but there thesteam was as bad. Surrounded by the

:;aLr:n;et
.^'""''' '"" '"^ '-" -the ground, a distance

,hr J^'
Engineer Who was almost stifling, got hold of the

throttle and shut off steam, as he crawled out of his Cab to a
place of safety on the running board. There he clung until the
train had spent Its impetus."

..11 A^^ "J«
'rain slowed up, the Engineer feared the worst, bo

called loudly for his fireman. He had seen Edwards overcome
with the steam which flooded the entire Cab and tender, had seenhim endeavor to crawl up on to the coal, and unable to get reliefsaw him ntagger near the Cab-door. The Engineer unable to
ftnd his firema. started up the track

; about three-quarters of a
mile up the track the fireman was found dead."

"At the nquest, Engineer Wilson described the circum-
stances in detai,, though he spoke falteringly. There was noth-mg he matter with the Engine when it left Ottawa. No leakagem the firebox denoted a defect. An explosion in the firebox
caused the blowing out of the fire plug. %uch accidents were
...frequent The verdict of the Jury was accidental death,"

The adoption of au irrational excuse is the link in a chain of
disasters, and .silence about the cause-is indifference to its danger

fl.in^r'n
'" '"" ""^ P™P"'^' "'*"'= 8"""'8 'he public, by

fooling the Coroner and Jury.
1-

. j

A credv'ous public accepts as true, the absurdity, that the
explosions were caused by the blowing out or breaking out of
vpash-out plugs. "^

The flow of water from a plug hole, at the bottom of the
boiler, would so lessen the power in a locomotive that the engineHould come to a stop.

The absurd pretence that the Windsor Station disaster was
caused by the breaking of a wash-out plug, attracted attention

;
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X" :','.;::• ,: r£,;r.::r,.rs ::liThe tram came to the Station by her own weight on he
" ^

alone ga.mng momentum the further she went. ' •

the Tram momentum was acceleratcH K,. .1,

..a;;jS-rs^.t,^-^-- approaehin, Mon-

was '^. tz ;;;: ct '::i i:fr"'
'""°''' "-^ '^"«'"-

fell or jumped." ' ^""""' """' «> '"J""" "'•" he

theplTg;"""''™'
"" """-•'^'"y duetotheblowin, out of

of hifcl
'"""' '™™ ^ "°" ™""^ ""' "'- "- K"g'neer out

An old Railway Engineer, said

.nto the Cab, the Lord knows how Mark io ,,,"'" ™

^^;:h:i^r::;^'^r:;;:?-^-^
bring ,„ an erroneous1^ '°™"" """ '"-^ ^"'^ '"^^'^ "'

.0, .^c^ iTd "".H?,f
P"':' " r^-' '° ""= ^'-"'"<' '«-^h

,

.(^og, sa.a. - With regard to the p(,.ssil)lec;iu5enf. I,, f^ r. 1.a.sa.. at Wmdsor Station, it was ^,ne to onfoMt^ihri

"The blowing out of one of the Staybolts, or
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"By the failure of one of the crown sheet stays,"

canoot be assured by aneginyfa'i'eaul"'^
I-°P'e. but safety

The first cause in the Titanic disaster, was the Iceberg ,h.

consequences.
' explosions were the natural

The Windsor Station disaster continued
Mr. H. H. Vanghan was called to give expert evidence

to HinfaXrCita;:„st::nttd'.r
""-''''- -- ^-^^

of fifty miles an hour.'
""^ '""''''y ^""' " =!«-<•

.ni.e:^.t.:;it';i:'::,:Zdr '"V"'""^^
^"'"'*"- - ^^

water and steam vvhrchwal"^, °'" "'' """P"™ °' '"^

possibly tofifty m e t .o. and^M
" """^"" '"^ '^P^^"'

Cunningham ontof Ihe Cab
' ""' "'"""' P"^^" ^''-

"< th:x ^ig t" fi::;r';:::rr ™' °^ ^°^^'- °'"

a cannon going off rbut CrL H ^ '"' "P'°"°" 'ike

caused by fhe plug) and the !cf;'"' ""' '"^ ^''P''"'"" «''"

for a fe^ n.om'll' yi g to c :;: t^"""""""
'" ^^"""""«

legal proof that Cunningl an °era™dtrTf"'' '
""" ""^ "°

to control the engine, the olT hZtt H i

""""'^""'
""^'"K

While being liter!„yboile:^.;;ht'tMT„Ts;alTr''""''
ofgeruu..,.e^i.mwithfewparanelsinthehr;:"ran™;;,;^:

n..n,^cf:i::::i-r;^-:::^--..cwasagL
'ife, than have been blown o , of h c'b

;!"" "' '"' "^'""
an oration on his heroism, ov"r hil bod'

"""' ''"' '"^"

"Loui. Craig, the fireman, was assisted .nto Court by his
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brother, he had his head bandaged and his face showed the ter-nble punishment he received."
-The explosion he said, was terrific and as loud asa cannon "
He could not tell at the moment what had exploded '•

occurred.-''
"" "' ""' °' "' '"'"•"'"'^^ '•"" '"* "?"»'<"

The wash-out plug was not on the side of the locomotiveHe had just finished putting on a fire and was sitting onh s seat when the crash came. He did not know what the engmeer was domg at the time, when he saw him last he was sitting

wa, h
"

m'!,'"'
"°'"^'^' "''" '"^ ^^P-« "•-' he found hewas ben,g scalded to death, was to save his life

; when the scald

burst up and he threw h.mself out of the side window. Helanded on his hip and rolled into the ditch '

frtrfi^r'f/"^
'"^ '^^' ""^' ^'-" ">— -'>«

The mere oozing of water or steam would not cause an ex-
plosion, except in contact with dark red (or hotter) iron

firin. H ^"i^'
"" '^'""'"' ''^'' '""''"^

^
"«^ had just finished

firing and had resumed hi, seat, when there was an explosion
right under h.sseat from the boiler, with a noise like a cannon
exploding, and immediately a tremendous gush of steam andwater burst into the engine cab. He had not even waited tothink but at once jumped out of the window, landing on his
shoulder in the snow, which probably saved his life. What had
exploded, he did not know, but it came from the side of the
iirebox.

"What was engineer Cunningham doing ?"
''He did not know, he had not spoken to him since the train

started at Highlands, and did not stop to look at him before
jumping." "<:'"i<:

"What was the result of the explosion ?"

"I heard a sudden terrific bang, then the steam and water
struck me and I went out."

"Was anything wrong when you stopped at Highlatds ?

'^HP?- y.,M::-Tif'^:^::i



Smoke and Explosions 81

"There was sleafcof steam from the firebox, about the same
place as it exploded, but it was not serious and no attempt could
be made to repair it."

The train should have I«en uncoupled and the fire smothered
That was the defect, and the three staybolts, to which Mr

Vaughan, the expert witness, should have directed the Coroner,
and his Jury.

That leak, and the three broken staybolts, were warnings,

I
an explosion was due at any moment, that the leak came into
contact with hot iron

; the inner ends and necks of the staybolts
are nearly always at the dark red to red temperature ; in one
.showing that came under my notice, 40 per cent of the ends were
burned. It was as unwise to take chances as it would be for a
man with a lighted cigar or a match to walk through a powder
factory, but the chance was taken and in two ot three minutes
after leaving Montreal Junction, the violent explosion and the
Windsor Station disaster with the cruel loss of life and destruc-
tiou of strong stone buildings was proof of the irresistible power
released in the dissociation of the constituents of the water.

When erroneous causes are imposed on a Coroner's Jury, and
the words are in that way authenticated, the causes are repeated
as in the North Shore Disaster, in which Wilson, the Engineer, a
^'ood man, who when he was before the Coroner and his Jury, in
faltenng words, told that an explosion in the firebox (which was
true so far and no further) caused the blowing out of the fire-
plug, such accidents were infrequent.

The 'plug" and "infrequent"were creations of Mr. Vaughan.
This following case also claimed kinship to the Windsor

Station case
;

"But for the bravery of Engineer Thomas Bennett of the
C. P. R. Express, east bound, an accident similar to that which
recently occurred at the Windsor Station, Montreal, might have
happened here (Smitlis Falls) this morning. Fireman Martin
Riley was blown out of the Cab and onto the Tender, he escaped
with slight injuries. Engineer Bennet was badly scalded about
the face and arms."

This and the North Shore fatality, was said to be similar to
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the Windsor Station disaster, but Fireman Riley could not be

t'lrown out of the Cab onto the Tender by a wash-out plug ; the

i'l'siitification of real cause is however sufficient for all three, and
ueaily all the explosions on locomotives are of the same fulmin-

atiug kind as in the Windsor Station wreck.

It is certain that the explosions on the Titanic were not from

cause in the boilers, it is certain that tbey were from the disrup-

tion of the water in contact with the heated parts of the boilers.

The water, fir which there was no protection from its inflow,

was the greaV' . Janger on the Titanic ; the heated parts in the

firebox of a r<./^motive are the heads and necks of the staybolts

exposed to i '

: radiaut heat of the fire ; the heat it is true strikes

the plates, but the plates conduct the heat to the water as fast as

it is received
;
but, the ends of the stay bolts exposed to the ra-

diant heat of the fire, though in the hottest part of the heat do

not fully conduct the heat to the water, because the conduction

is arrested by the mechanical connection at the head and neck,

they burn, and this burning is continued from the head to the

neck in the sheet, and when, by the breaking of a staybolt, water

conies into touch with the burning ends or necks of the staybolts,

there is then no time for an Engineer to save himself or his fire-

man. By chance, one or the other may escape with injuries, but

only by chance.

The same danger exists in Stationary and marine boilers, but

not to the same extent, for stationary and marine boilers do not

have 1 200 to 1500 staybolts or other bolts exposed to the radiant

heat of the furuace fire, all boilers are, however, liable to explode.

One very disastrous explosion was that of the U. S. S.

Sultana on the 2jth of April 1865, with 1500 lives.

That did not take place in mid-ocean, it took place on the

Mississippi.

Another disastrous explosion was that of the Ferry Steamer
Westfield, plying between Staten Island and New York, with

about 100 lives and as many more injured.

Several causes have been given by men who have studied the

question of explosions, and a good deal has beeu written ; one

favorite cause, as before referred to, "low water," is very mis-
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leading, as well u unjust ; in an academic paper, published in a

techuical paper, the statement is made that "explo&ioiis of boiler

shells and fireboxes, and damage by burning etc., are usually due

to low wattr ; of the failures reported 98.3 per cent were due to

low water and 1.7 per cent to other causes. Of the failures due

to low water 98.6 per cent were due to the failure of the men
handling or in immediate charge of the locomotive to maintain a

proper supply of water in the boiler ; the remaining 1,4 per cent

were due to other causes.
'

' A better understanding of the causes

would be in the public interest, and the true causes for bursts

blameable to unsuitable material and to malconstructiou may be

averted by careful insiwction. Th. explosions of the fulminating

kind, now frequc.ti, cannot however be averted, as locomotives

are presently stayed, except—as in cases like to the discovery of

three broken staybolts and a leak in the boiler which exploded

and caused the Windsor Station disaster, in that, there were the

staybolts and the leak ; the staybolts and the leak lacked only

their contact, which was realized a few minutes later, and the

fulminating character of the explosion was seen in the terrible

tragedy of the Windsor Station disaster.

That disaster might have been averted by smothering the fire

and hauling the train away from the locomotive, not the locomo-

tive from the train for there was danger while the men were in-

specting the three broken staybolts, and when considering the

leak at Highlands.

A better understanding of the causes of explosions by Uie

men in the Cab, would be in the interest of the Railway and in

the interest of the public, as well as in the interest of the men,

who generally have a finer sense of responsibility, than perhaps

the men who deny them that, as in that academic paper.

PK8SS RBPOBTS OF FOtMINATlNG DISASTERS.

A study of this and other reports following, precludes cause

of explosion by either low water, wash-out plugs, or the cause

given, which is only a supposition :

"San Antonio, Tex. , At least 32 men were killed and parts
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of their bodies atrewa (or blocks around when i big passenger
engine in the

SODTBMN Pacific Shops

blew up here this morning."
"Twenty of the bodies have been identified, but what is be-

lieved to be twelve more is little more than u tangled mass of
human flesh and bones that probably never will be separated into
the dozen humans it represented."

"The fragments were found jammed into crevices, about the
buildings wrecked, in the street and entangled in the machinery
of the shops. '

'

"The engine was 704 and was practically new. Itwasinthe
•hops for miipection. It was of the large Mogul type.

'

'

"Besides the 32 killed, fifty persons were injured. These
for the most part were in remote sections of the buildings wrecked
for those close to the engine or in the main parts of the buildings
either were killed outright by the explosion or crushed by falling
material when the buildings crumbled. The monetary loss
will be about $200,000."

"Freaks of the terrific impact were many, but one of the

disturbed While parts of the huge locomotive were driven
blocks, the large wheels did not move.

"Mrs. B. S. Gillis, 62 years old, in her home seven blo.-ks
away, was probably fatally injured when the front end of the lo-
comotive crashed into the roof, demolishing three rooms and con-
tinuing through to the ground floor of the house "

l,•.,J'®'"1^''"'*'
'^""•' I^i8'»' "»>*«« men and two negroes were

killed and four injured today by the explosion of a Missouri
Kansas and Texas freight locomotive boiler. The engine wasblown to atoms, ana two others were damaged "

"Syracuse-, N. Y., One man is dead and another dying as

T«T 1
"'* '"°"""« "P °f * locomotive on the Boston and

Buffalo Special on the New York Railroad near Oneida thismorning."

"Buffalo, N. Y. The engine of a freight train on the New
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Vork Central Railroad blew up early today lo miles east of

lliifTalu. The Engineer George Dwyer and his fireman, were

killed, and a brakeman was so seriously injured that he died after

beinf; brought to the Hospital here."

Buffalo : Engineer, Henry Kable and John Gest, Fireman,

of an east bound Lehigh Valley Freight Train were almost in-

stant' killed 'lear Corfu. The boiler of the engine exploded.

A brakeman, Meyers, was blown from the top of a string of cars

by the force of the explosion. He landed in a ditch and is in-

ternally injured. The engine which is one of the larger type,

was puffing along the level stretch of track at a fair rate of speed

when suddenly there was a terrific explosion. The engine trucks

fell into the tracks about 50 feet away from the rest of the train,

and the boiler splitting in half, crashed into a heap of bent and

twisted boiler plate and pipe in a ditch 30 feet from the trucks.

Kable ( Kabel ) was crushed under the boiler. Part of his head

was free. He muttered a few words to Conductor Beanard, who
had ru.shed forward, and then died in agony. The force was

ich that every house in Corfu shook, and some window panes

were broken. Four cars were lifted from the rails.

Buffalo: "One man was killed and three others seriously

injured by the explosion of a boiler of a New York Central freight

engine between Buffalo and Tonawanda ; George Dodd, the fire-

man was instantly killed, Engineer H. Gilnow and brakeman H.

Schuldt. were so badly scalded that they will die, and Conductor

W. H. Splaitie was badly injured by flying pieces of iron. The
engine wa.s coupled to a string of 20 freight cars.

If the Railway managers have any claims to humane feel-

ings, instead of conjuring absurd causes to deceive the Coroner

and his Jury, it would be better to study how to have the safety

of the men in the Cab and the people on the train assured of their

lives and limbs in their travels from Ocean to Ocean.

Probably no more reliable men exist in any trade or pro-

fession, than the men who man the Cabs of the locomotives, they

are prepared for their duties and knowing that their continual

employment and advancement is contingent on their fidelity to

their duty, and that their own safety, their lives and the lives of
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all on thL' train are i„ their care n,„
gu-Td agai..t danger, as Wark C, n

"^ ""'^''''^'y "atchful to
of his life, then died a v ct^ „^„ '"0'°^ "' ,""'' '"' "''"^ >-"
a condition in the staying oTlhefilo

"'""'"'• """ ^ "^"™ '»
not watch, becanse the n^k o te^kt,"' 'f""^'J^'''^''

"« -"'"
the nsk of bnrning was in 'l,,

.,.^^^ "=>= " the staybolts and
fire-sheet inward

; thire "as o stll""
"' "" '^'^^"'"'^' '-™ 'he

mechanical connection, for the 0™^ r"7'""'^"°" " 'heir
^steam or water to protect the neksTt^T K^ '"""'"'^- ""
from burning, because conduc L„

*^''°"' '" 'he sheets
tect the burning ends and necks from t'h "T^' "° ^'^ '° P™"
age, no way to prevent thedisrumil fT. "''"''^''''^''^"k-
water with the broken staybo ts in 'h

° ^°°"i"'e°ts of the
'"ways hable to an aggravated "/m" ^r"" ''"P^^^""-' • -d
purtties in the water deposited InT.

'°"''"'°'' f™*" in-
coating preventing condrcro7theVelTf'\"'"^'' '"^ ^
water between the inner and outer sWt . l°1

"*' ''°"^ 'o the
he burning of the ends and necks of t. l'^'''"'*'

'^''^^^by
from the necks under the coat g" '1?;'^"°"' '^ -"'"-d
from a wrecked locomotive on the N^f n ^ '" ''^^"""^ '^k*"
the said staybolts having been burned K

* '^'''^™ ^''''way,
the water to a spot whefe the coaW h d"^,^

"" '"^'^ '»«'»• "^
'ed conduction to be there resumed Ldf. 1

° °" '"" P^™''"
arrested

; but while the ends anTLl .""""^ to be there
pressure in the boiler ua" agaL.t IhtT'!

'"'"'"«• "'^ ^'^'^
forced over the burning heafsof . ^T ""^ "'^ ^^eet was
results. ^ """''^ of the staybolts, with disastrous

That was the onlv mo. ft,-,
bad water had combined "ththe'bur'nr'r ""/ "°"^^' ^ -"ich
staybolts and produced disaster but thar^, \1' '"" "''"^^ °f 'he
may occur again, and n,ay We o'^

.""'"" °^^"^™d once,
published, for the aim of some of rr.T'*' """°'" being

"'°';;X'™-
<-° -pp^es^ttr c^e^

'^^'' "^ ''^ '-

road,
at%h?irterTat]r:al';a'i,X'^:t"^^°"^"-'e^^^ ««"-

bojleron his Road with .00 piuTd, steaT^ '

"""'^^ """ " «
^o-es .n stayboUs. and P"' rtherrm^^rr^' ^^^--^
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that at half an inch from the ends of the staybolts, ihe tempera-
ture was 750 Fahrenheit, and Prof. Hibbard said it «t reason-
able to suppose that the temperature at the end of the staybolt
was as high as 900 Fahrenheit.

The 1200 and more staybolt and Crown stays acquire those
and highe. heats, in each, the heat is not conducted to the water
because conduction is arrested in their mechanical joinings, ai
every head and neck exposed to the radiant heat of the fire thev
represent that extent of heating surface lost bv the boiler' con-
verted into snares, for when the iron cannot conduct the heat to
the water, the heated heads and necks, when staybolts break andcome into touch with the water, are like to the match by which
the powder .s exploded. '!^he men in the Cab should be informed
of this

;
the workers w'th dynamite may by care protect their

ives but the men in the Cabs of the locomotives, though always
careful, cannot avert an explosion, however careful, nor can theydefend themselves after an explosion, against charges of want
of care, nor can their heirs refute the evidence of men who say the
cause was Mow water", nor the evidence of a man in authoritygjvmg as the cause of an explosion the breaking of a wash-out

The World wide reputation of the Canadian Pacific Railway
for 'utegnty was founded on the unimpeachable character ofLord Mountstephen, Sir W. C. Van Home, and Sir Thomas
bhaughnessy, they would not deceive the public.

I QUOTS A FEW MORE KII.I.INGS AND WOUNDINGS FROM
THE SAME CAUSE :

"An extraordinary accident occurred on a Grand TrunkRailway Freight train, east bound from Brockville to Montreal atmidnight, resulting in serious injuries to the train crews and
complete wreck of the locomotive.

"The train which consisted of 50 loaded cars was a mile and
a half east of River Beaudette, on the main line, when the crown
sh=et blew out suddenly without the slightest warning The
train was running at a fair rate of speed, on a clear line, and no
obstacle in the permanent way."
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That theory is i„corre^[ thJ '' "'*"'"' -^"«-"
cause.

'ncorrect, there is no gain i„ dodging the real

Another report says :

b.ow7o'ut td" hi L°i,:X ZT^'- }^'— s-eet was
tracks."

'"°' "P " "le a.r, falling across the

bonnet
'ThrdTi^ttdTern

^""^
f''

^"" ^^^ "- ^lue
Cab w^d^ow into an a^ntg fieUl."'"

""' """" "'""«'• '"«

by .hetpt'ion ofa .few vTrk Cenlf tl' I'''''
""""» '"J"-"

the men injured so badly^Jlded ^h.t ?,
°'"* Freight engine,

ductor was badly bruised b'flvintn'' T"
"'"' '""' '"^ Co„:

Vork Central employs higV^lJlf^S-^ ^°"" "^"^ ^-
jured, by the'^^xplosio^ol th7b'","'

""' '"'"^'^ -"-«'y -"
Pennsylvania RaiLT Pal ''"r

"^
• ''"'^''^'' '° '"^ °"'Soi"«

the Union Station. The force ^f Ml"" ',
"' '''° ""'^ ^«' "f

boiler from its trucks and hurled i

^ °"°'' '"'«" ""^ «»gi«e
passengers in the first coach thindT

"' '°"''^"'''"^" ' ^™ral
flying glass."

'^"""^ "" «°gine were injured by

butaIi:ttrcTslTalsotrd^ '"^^ '"^ '^'«'^-' ^"- ability
conditions, the e^d ^f t^° ^^^de'l'tir'

d'^' -t was operated unde;to conserve life and limb
^*"'' ''^""ds other condition"

'..ch''cLSlt?be^t::!::rJ,:^^^^^^^
^'>- 'H. necessity for

to 11 who may be on or n«fto theTc " ""' ''^^"" "^^'^
"Metuchan, N r Thr. ^ '°cc «:

others hurt, Metuchan, was sh^ken^I^H J^"
^""^ "'"nber of

whentbeboilerofaloc^mot'veontheP -'"""^ ^'"^ ^^^'
ploded while drawine a tr»,„ 1 .

Pennsylvania Railway ex
Jersey City at , am." and was JlX t'^ '"T'

^''' '""""t
good headway, when just opl^Ttl^

'"""'' *'^ P'^ce under
ocomotive exploded, ^itb te'rrifi fo

^='^1;°"' "'^ >»"" of the
orce. Hardly any portion of
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the locomotive except the wheels, was found at the point of ex-plosion A portion of the locomotive was blown into Happens

Z"f ^f
^' '"° '^'->'» f^m the Track, and another pieLo

steel entered McCutcheon's Pharmacy
; Miss Daisy MarL^el"phone operator m the Railroad Station, was thrown from herchair by the explosion and slightly injured

; windows wTthin aradius of .00 yards were broken by the explosion
; portiol o "helocomotive were blown two blocks away and tore t^Teir way intobuildings

;
the bodies of engineer Sisher and brakeman Smi hwere found a hundred yards from the track

; many of the freT.htcars were piled in a heap, and several train hands we iS
oJ^^ nfTr, '' ^'"^ ''"'''^" '"' ^*"8ht fire from the scatteredcoal of the locomotive firebox.

^-lucrea

the M^'"v ^,''^ ^- ^- '^^^ ^'^" °f " f'^'g'" locomotive ofthe New York Central Railroad exploded, causing the dea h oChris. Wagner of Albany and fireman Edward Hafl of OneidaThe boiler was thrown from the trucks high in the air andanded ,00 feet away, blocking all lour trucks of the Road afreak of the explosion was that neither the driving wheels norhe tender of the engine were derailed, but ran on with the tra^nor a quarter of a mile. Wagner was thrown from the CarC
tLTTn "" '''"^'^ °" "'^ ^'^'^ °f '"^ Passenger track

can,, f 1 •

^^' ""'°'''" °f ">* ^'="dent had narrow es-capes fiom being injured by flying pieces of iron. One piLe ofthe locomotive was hurled a distance of a quarter of a miir»nHknocked down a telephone line.
"' ^"''

"The engine had just taken water at Herkimer a„H th.cause of the explosion has not been ascertained'
^"

The Wabash is another Railroad which employs high class

Sti^^ei^c^ir
^

"

— -^'^ °-- -"-<> --'-
"While a freight locomotive on the Wabash drawine p

traLTn""
'""""^ ^'P'"^' ""= """^^ ^='P"«'*d. killing Zee

"Sections of the locomotive demolished the Caboose, and
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^5?i»

partf of'^ht'T" """f
'^"'^""^ ""'' «-'-" '-*« hurled with

cause ot the explosion is not known
"Notwithstanding his injuries. Conductor Dessert r»n

swiftly approaching passenger train from Kansas Citv h!

-™p.unginSrwr^—-^-^-;^-
b^tv^^:^r.:!t;,Sr-"--—nato^

There is no room for doubt about that explosion, it was in

:;p.atr
°' "-^ '"-""^'^ ^-^- "^ '^'-iation'aii:,;::

The following is another from the same cause •

wr. 1,

^""^ ^™"' ?"" ^''«'"*" ""'' ^'^''o are dead and a

Louis & San Francisco Railway :"
r p uh meat.

An extract from Railway and Locomotive Engineering
"The Train was proceeding at high speed, some distance beyond Green River, when suddenly an appalling crash ten the ai"I he Train sped on through a terrifying cloud of white vapor accompanied by a deluge of water (no lo-. water there hXul^on the Car roof, like the spray of a hurricane in mid-winter in theNoith / tlantic. Women shrieked and strong men stj^ stilpresent^, the train slackened its speed and came to a s^ andeverybody hurried out to see what had happened. Whetfhe airhad cleared it was found that the locomotivVboiler had exjoded

"L . «1
"'''1 "' ''•''^"'"«^' "'"' '^y '^'f buried in the arthabout fifty yards away

;
the engine was left intact. The e. g neerand fireman stood without a scratch and looked like men thawoke up suddenly out of a strange dream. Inside the fiTelLxhe flue sheet was riven across and the crown sheet was foHcdlike a piece of paper, back towards the furnace door When therupture had occurred, the escaping steam after striking the alh

Not a wheel had left the rails. With the exception of a few
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l.roken bolts and the forlorn spectacle of an unattached ,n,oke

. ne'boi'lL^r
'"^ '""'''' """ ''"'^' "'""«*"-en>ed ready fo:

"Ood move, in a mysterious way his wonders to perform."The escap.ns steam did not strike the ashpan to the earthhe power released by the disruption of the stean,, after strii ,;

winch he a,r had been expelled by the expansion of the gasesreleased by the disruption. ^

sampled'
''"" ™"'*"'*"" "" ""'"'f"'*'' '> ""tio-'ry boilers, as

"New York (,9,0) A boiler explosion killed six firemenoutnght, probably fatally wounding two others and threw
'^

women and g.rls and hal' :.s many more men into a panic a Xbaggmg and rope plant of the American Manufacturing Company
•tGreenpoint, across the East River."

mv^rZ'""""".?
""' surrounding the explosion are a completemystery

.
w.thout warning the big boiler blew up hurling thee ght men through the air to the street ; the roar a^d the hlingof the escapmg steam caused the workers in the factory to becomepanic stricken. There was a rush for the doors and many of theweaker ones were trampled under foot. When picked up, thebodies of the s>x firemen were terribly mutilated and it was with

f^hed? I"'" 7"^ ^^""^<'- '^'^^ °"'" '- fi^«»- wererushed to an hospital in a dying condition "

dissociati™:"'""''"
'"^"'"' '° ^-o" '"^ '"«'^'""« P-"

-

'Chicago: Three men were reported killed and ten severely

SreeTco^'s^r ',^P'°f'>^°'.'-^^°^ "quid metal in the IllinoisSteel Co s Plant. The accident occurred in the converting Mill,where hundreds of workmen were employed. About a dozenmen were busy about one of the monster tanks full of molten
metal. In some way the water which surrounds the tank to keepdown the temperature was jarred upon the hot metal ; there w^an explosion, accompanied by a burst of steam which enveloped
the workmen, injuring them so badly that three died in a short



92 Smoke and Explosions

ceptions:
"'"ajh so, the follovviiiK are ex-

dismissing the appea t:,?""/,: 7,:'
?'"''="> ^.^' ^^'''''''•"'

court below. The md^rnLtTJ,u\°'" ^"'"' "»• "-e

p.oyee,nah,e.or.,rrtrv::'rr:!;;,or"^'' "°' '"' ^'"-

had allowed water to rur,oo 7 ? "P"" "''' ""^ S^'^"""'

explosion. The clrr'sexr T '1
',°""' ^"" "^ ^="-<' '"e

condition of theltruLTelSior ^Th' T*"
''''''"'

a verdict sayine that th- ,„.^
explosion. The Jury returned

fective macWne^y
""" ""' '-•'•^"fi"'' l^-'e of de-

witiiin^^::^.^. s,; rL4eT^
""'

f-"^"
--^ -

House, exploded, kiTl ng tiur™,,. «
"" "'"''""'' ^°«'^^

wm. Bishop, th;.ndfifeLt;:tp:f'trB:j^'r"^
Erie Traction Coaipany's house .50 feet away •

* '''"'=

engine was one of the Wabash „,„„„i I, ' Cudmore, the

sor, being the driver. T^e ^loT^ o^Z^'
^^'^ °' ^' ''"'

several yards ahead of the lower part of hi
™^'"' "'' '"°^''

completely upside down. E.rgine'Tr Cade wa's"'/'" h"''
'"™^'*

s:^tv-tj:;:;^::£r-^^-rc^-

-^^:^p:-ac^:r;::::l"^':x^ standing in

were kUled a, . three others injured, probKlata]i;° Te
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^o.T f
'"'"''"'^''' "'""" "•>• f«' "f '"- round-house wa,clestro>e<1 and a water tank toppled from its supports

The explosion was caused by low water "
I do not think that was the cause. It wa, a case like to that

Ry exZ'ed'"'t""Fa ,i""''"'°"'-
"" "- ^^'-vare & Hudson

juri„r.hree o. e^ -^^rd^'T
";!'""« '^ ~'d badly iu-

audffremauJacoTHoIk ^ '^"'""" """"•' ^=''"-"

;^S:%f^:;rss^-^a^r:^:f^-:
.to":;^:^,.^;;:-

;"'''"°" ^' ^'- ^"- •'^ '^ ^"-e:Tthe

i«re;s':^:^.i° .iTa^L;';"^''
^-"^ '°"^ ^'""^- '-

f^.t^if''"''"
'

.

'^'"" P'^'"™' ^"^^ ''"o*" to be dead, oneprobablv

result of au explosion. So terrific was the explosion fhit the

^^2^:^:^^ '''' '"""'^- ^- --tyt::::

HudZtiiwS;Sz^^.:x^z^^
Seven ,„ ,,,,e injured, some of the injured ar^'in a ve^; or t

'

amro; ;r'-
'' '^ "P""^" '"^ -»- "f «- explos onL thetailing of the crown sheet of the boiler AnH n.=t fi. T . •

that ,aved the lives of the meutrst the ^'c thaUhS"o1
nd CotdZ

™^'^°'™"''^<>- The seat upon which the En^'ee

!w»
^°",?"^'°' ™^ ^'""'g ^"S blown nearly a quarter of a mHeaway and the engine is a total wreck."

h,.7''f If °^ "'' "°""' ''"' ^«' <J"' to the burning of the

On the invitation of Mr. George West fnow deceased) on
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'I

i1

June 2jth 1907, I called at the Railway Shops of the New York
Ontario & Western Railway in Middletoun, N, V '» j-ivi' him
my opinion of the cause of the explosion, from tli reck of the

locomotive, then seen
;
per a memo I then made, I found ;

"The crown stays broken and bent ; the crown sheet dam-
aged ; bursted rivets ; outside sheets twisted and curled ; a large

Duml>ei of staybolts broken in the plates and some of them flush

with the plates ; the sheets drawn out thin liefore breaking."

Tliose were not results from an overpressuie of steam, they

were chargeable to broken staybolts and the disruption of the

water or steam.

After looking the wreck over and finding no other reasonable

cause, I had a talk with Mr. West in his office, he iifornied me
that he could not think of any cause and that other railway en-

gineers had looked the wreck over , but no one of them could

assign a cause ; I toUl him that there was no doubt thai the cause

was in the breakage of the staybolts, and the dissociation of the

constituents of the water or steam, releasing the only power to

produce such an unsightly broken, twisted, wreck, as in the case

of that locomotive.

If you are correct in this Mr. Livingstone, there is danger in

every locomotive, said Mr. West, Mr. West was a humane man,
conscientious and a respected Engineer.

I am of Mr. West's said opinion, that every man on a loco-

motive is in danger, at intervals, bloody warnings are given as

sampled in the quotations aforesaid, quoted to awaken considera-

tion of the evil conditions.

Though explosions are avertible, nothing is done to assure

safety to life, other than in care over the material and workman-
ship, waich is not sufficient to avert explo-sions

; though the

highest quality of material is essential to strength aud endurance,

it is as liable to burn as poor iron, it will however eiu'.ure more
heat before burning.

Thf U. S. S. Sultana, as aforesaid, exploded 47 years ago,

and the lives of 1500 were sacrificed. No doubt th(^ material

and workmanship in that case would have been accounted safe,

but there was tin; irresistible power, for it, there was no reckon-
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ing. Maiiy explosions htve occurred since, some of them quoted

,

ill making evidence of the irresistible power, and their cause is

Men in every truthful report in tin ''ress.

The purpose of

—

"The U. S. Act 383, to promote the safety of employees and
travellers upon railroads l>y common carriers engaged in interstate

commerce to equip their locomotives with safe and suitable boilers

and appurtenances thereto,"

May extend only to the quality of the material and work-
manship in the boiler, over which the Master mechanics of the

railways have a careful watch, and the Inspectors, appointed
under the said Act, and the Inspectors for the boiler insurance
companies, have a watchful care over the work of the Master-
mechanics

;
but as there is no suitable iron made to comply with

natural conditions for the conservation of safety from explosions,

which have origen in the burning and breaking staybolts, explo-
sions follow, however good the material, when by breakage the
released water touches the burning staybolts

; the iron should
not be made from scrap, it may be laminated or crystallized, and
the maker should be reliable.

The conservation of safety from explosions, as from cause
for example in the crown sheet, will be understood as genei 'ly

safe in its staying in a workmanlike manner, the quality of the

sheet admittedly good, and the quality of the crown stays al-..

good, both say, of tensile strength for more than the boiVr
pressure ; but

—

The sheet and the stays receive the radiant heal of the fire,

the heat passes through the sheet to the water above the crown
sheet, the water saving the sheet from burning ; it is however
different from the crown stays, they are screwed into s.jd riveted

to the crown sheet, that is to say, their connection is a mechani-
cal connection, the heat cannot pass through the mechanical con-
nection to the water, because the conduction is broken, there can
be no good circulation and no complete conduction through that
mechanical connection, there is therefore no complete conserva-
tion of the safety from explosions

; the crown stays burn at the
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mechanical connection, becauw thf confiuclion l)eing broken they

cannot conduct tlie licat to the water.

The natural conditions are aborted by the mechanical join-

ings of the sheets with staytmlts, which failinR protection by the

non-conduction of the heal to the water or steam are left to burn.

The saving effect of the water or steam is seen in the tests

aforesaid on the S. S. Monarch ; S. S. City of Mackinac and in

the Sun boiler, in which the iron did not burn ;
nor did it linrn

in the radial stay boiler in the special test aforesaid, in that ca.sc

it was saved by the steam from the water Ira until the level of

that water had gone down to 14H inches below the crown sheet,

a dangerous condition, and an explosion resulted.

The tests on locomotive 461 were the same in effect by scor-

ings, Patent 829,871, as the inventions in those tests from pin

holes, all my patents, of which I have nine, being conceived for

the same purpose, varied in form to suit the available space, at

the least cost, in the least space, and no space, the staybolts

being utilized, serving their and these purposes without attention,

having scorings or pin holes for connecting the steam or water

via d' intermittently decomposed in part at d, as in U. S. 853,099

or in Canada 113,056 avertinij explosions by so coolin? the

temperature at the head and neck of the crown stays in the

crown sheet at d, releasing the oxygeu and hydrogen to aid com-

bustion ; the hydrogen in quicker diffusion and velocity encysting

the carbon-monoxide, and completing its combustion.

In that way is the only way to perfect combustion, eliminate

the smoke nuisance and abort the danger from crown sheet

failures.

For more than 100 years the complete combustion of the

carbon monoxide has baffled the inventors of the world. Steam-

makers, content with imagined successes have found or supposed

they had found good in various illusions, tried and discarded, and

in air over the firebed, which is provided for in the holes e e e in

the staybolts, in every staybolt of the 1200 or more in the side

sheets of the locomotive boiler, by which and through the grates,

the air carrying its oxygen to the furnace, to all furnaces, pro-

moting the combustion by the hydrogen from d, perfect combus-
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tlon it attained, mid coniplmnce iii made with the 17. S. ^ct J83,
those coiidilioiis for safety not Ixiiig otherwise ohtuitiab,

Those improvciiieiits by .vhich smoke may be eliminated and
explosior- averted are possible improvements at no greater, I

may say ai less cost than the present outlay for the staying of the

furnaces in the locomotive boilers, including the staying with

Swedish iron staybolts, and in their reliability the Master

mf lanic would ce.nse to be anxious arl cause for fear would

be removed from men in the Cab, v ir t they could have a

closer watch for dangers on the rai ,
'

1 the interest of the

general public.

That however i? not the whole gain, I have said that 50 per

cent of the outlay for fuel for the locomotives of the United States

and Canada may be saved : Dr. Joseph A. Holmes, director of the

United States Burt.iu of Mines, in his yearly report of the pro-

duction of half a billion tons uf coal says :

' \fter coal is mined, the losses by no means cease, although

soir f the culm that formerly went to waste by millions of tons

is now being used. Probably not over 1 1 per cent of the energy

in the coal is being effectively utilized. The remainder of the

energy is lost throurh the inefficiency of the steam boiler. It is

estimated that the ! -r scale in locomotives alone in this country

means a loss of ove' ',,000,000 tons a year. It has been shown
that one-sixteenth of an inch of scale means a loss of 25 per cent

in boiler efficiency ; the losses of carbon that is still pouring out

from our chimnies, defacing monuments, buildings, and land-

scapes, are without valid reason."

In the tests aforesaid on 461, aft*r 560 miles of travel with

freight trains, notwithstanding clinkering coal and about 33 per

cent of the grate space taken up by a device for producing the

hydrogen to burn the carbon-monoxide, the trains were hauled,

clinkers gave trouble, but there was no scale on the heating sur-

face, no scale in the tubes, only two-fistfuls of cinders in the front

end and not enough smoke to drive Mr, Gilmour (one of the

C. P. R. men) from the top of the Cab of locomotive 461.

Major Lacey R. Johnson, a Railway and Marint Engineer of

more experience and with a higher senre of duty than si ne of bis
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compeers, after study as aforesaid, before those tests, wrote me
a letter saying—WORTH TRYING.

The C. P. R. was then so busy, that I had a long wait, Mr,

Williams left for the Erie Railroad, I was in his jurisdiction, Mr.

Vauf^han succeeded to his jurisdiction ; on account of the clinker-

ing coal, I wanted one more test with better coal, or on a wide

firebox locomotive ; consent, after a refusal, was given, the device

was removed from 461, a narrow firebox engine, in Delorimier

Avenue, and delivered beside 1212, a wide firebox ei gine, in the

Angus Shops, to be installed in 1312 for another test with the

same clinkering coal, but that morning Mr. H. H. Vaughan
decided that he would not complete the installation, and later I

received the following letter :

"Canadian Pacific Railway Company"
Office of the Superintendent of Motive Power,

Montreal,

15th August, 1904.

Mr. John Livingstone,

$6 Royal Insurance Building,

Montreal.

Dear Sir,

"I find that the application of your smoke consumer to

Engine 1200 will require an entirely new pattern for the grates."

"This is a considerable expense and one that I do not feel

justified in going to, and I would advise you that we must con-

sider the test at an end."

Yours truly,

(Signed) H. H. VAUGHAN.

Not a word of regret that my time and expense had been
given for nothing, wasted and prejudiced ; nothing has been done

to lessen the waste, and millions of dollars have been wasted.

When a man dares to destroy, he should be able to substi-

tute a better. Mr. Vaughan has substituted nothing as good.

Mr. Williams, Major Lacey R. Johnson, and Mr. McNichol
considered the question of tests, and Mr. Johnson wrote that my
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proposal was WORTH TRYING their wisdom and his wisdom is

vindicated in the story of the TWO FISTFULS.
No cleaner tests in loo years.

What can vindicate Mr. Vaughan in continuing to waste the

fuel, making people mistrabie with amoke, he does not live in it,

but there are people who do live in it and have their lives short-

ened by it.

My invention was not a smoke consamer.

The following from a New York paper is a graphic descrip-

tion of the discomforts from smoke, the heading is in large type :

CiNDBSS PBOM SOFT COAL SUOKB PKST ON lAST SIDB

Blowing from Stacks of Waterside Plant of Edison Company.
They fall in showers in the streets and blacken food and furniture.

"Black soft coal smoke rose every hour yesterday and all

last night from the stacks of the waterside plant of the New York
Edison Company at 39th Street and the East River. Sometimes
one of the huge steel chimneys was at work, sometimes two
and not infrequently dark smoke was sifting from four to six of

the eight chimeys of the plant."

"With the approach of darkness last night the waterside

works began to brisk up, The Edison folks supply millions of

electric lights throughout Manhattan Borough and they do most
of their business at night. That is when the rows and rows of

big dynamos in the plant are stored with their maximum "load"

of electricity and therefore more coal is needed to drive them.

Also it is safer to burn soft coal at night."

"Every night also the soft coal pours from the New York
stacks of every other plant of the Edison Company and from
every plant of the Interborough Rapid Transit Company and the

Long Island Railway Company and the Brooklyn Rapid Transit

Company, and dozens of other big factories and shops in greater

New York.

Complain of Cindbks.

"The worst nuisance at the Waterside plant according to the

neighbors, is the cinders. They fall in showers all over the



100 Smoke and Explosions

vicinity, and when the night is damp with no wind, First Avenue

and all the cross streets are carpeted with cinders by morning.

First Avenue folks have got the conBrmed habit of studying the

ground while they walk or stand on it, because they know, they

say, from sad experience, that when they look up they are apt to

get hot cinders in their eyes."
' These cinders drift in at all the windows and spoil the car-

pets and the bed spreads and the furniture ;
they blow into the

stores and settle on the cakes and pies and other eatables, and

they bother the neighborhood day in and day out, month in and

month out ; so 'tis asserted."

"When there is a wind the black cinder laden smoke from

the Waterside and all other soft coal burning establishments in

Greater New York are carried long distances, spreading the dam-

age to many of the residential districts, where the public library

and other fine buildings are located."

I omit reference to the other offenders, this being only for

description of the miseries from soft coal smoke which should

have been and can bfe eliminated, with gain to the owners of the

boilers making the smoke.

John Livingstons.

567 University Street,

Montreal, Canada.
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CONCLUSION.

In as few words u possible, I have made clear the necessity

for humanitarian and economical conditions by which success

may be attained in perfecting combustion, how health may be
promoted by eliminating the smoke nuisance, how life may be
saved by design in the locomotives and how the men in the Cabs
of the locomotives may be saved from cruel death by explosions

of their locomotives.

While the printer is at work, I turn again to the subjects,

and incidentally to the unwisdom of lawyers in their treatment of

the victims of smoke and explosions.

The Montreal Gazette under the heading of a "KNOTTY
POINT IN APPEAL" in commenting upon an action by Mrs.
Hannah Irwin, the widow of a G. T. Ry. Engineer who lost his

life by the explosion of the boiler of his locomotive said :

"They, the Jury, following the remarks of the Judge "that
the mere fact that the explosion took place, pre-supposed that
the boiler was defective, and awarded the widow $5,000 damages."

The evidence for cause not being published, criticism is made
with the most common cause in mind, probably the real cause by
which Engineer Irwin lost his life, for almost every explosion is

so caused.

The reasoning by which the Court came to that conclusion,
may be supported by reference in argument to the quality of the
boiler plate, its tensile strength, stayed with approved stays, their

tensile strength, the pressure of steam in the boiler, the work-
manship, the whole examined by the engineer a few minutes be-
fore leaving Massena Springs.

And as, a few minutes after leaving Massena Springs, the
boiler exploded, it is self evident that there was a defect, and the
defect not being in the material or workmanship, it may be pre-
supposed that the design was defective, and as explosions are oc-
casional disasters on the railways of this Continent over which
about 70,000 locomotives are in service, each stayed with over
1500 staybolts and crown stays, manned in all with 140,000 En-
gineers and firemen, serving the public, as the lawyers say, for

the wage compensation vs. the chances of death by explosion,
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liable at any time in the common design of staying the inner

sheets with stays exposed to the radiant heat, not conducted to

the water, to be killed by an explosion, even when standing idle

waiting in course of preparation for a passenger train as appears

by the following quotation of a disaster in this 191 3 :

"Detroit, Mich., January 5.—The explosion of the boiler of

a Detroit & Toledo Shore Line Railroad Locomotive here to-day

caused the death of one man and the serious injury of six others.

The engine was being prepared to haul a passenger train to

Toledo when the explosion occurred. James Edward 45 years

old, was blown 40 feet and killed.

Conduction of the radiant heat, in which there would be

safety, cannot however pass from particle to particle over a merely

mechanical connection by screwing and riveting, in that inability

is THE DEFECT, and in the failure to perfect the conduction of

the heat from the stays to the water is the cause of the explosions,

it is in the inability of the railways or insufficient knowledge of

their master-mechanics to so design as to avert cause for explo-

sions ; in their inability is the cause of so many lives being lost

and .50 many men maimed and injured, and the cause of so great

loss in property destroyed by explosions.

Fireman Craig, at the Windsor Station Coroner's Inquest,

was asked

:

"Was anything wrong when you stopped at Highlands ?

' 'There was a leak of steam from the firebox, about the same

place as it exploded."

That was a bravely spoken answer.

The explosion took place ro or three minntes after he saw

the leak.

The leak was caused by three broken staybolts, not by con-

cussion or jar, probably by the dilatations, for the iron was brittle

in their then red heat by reason of the non-conduction of the heat

to the water.

Though the Engineers in the Cabs are not responsible for

faults in design, some one is, but the lawyers for the railways

would, if they can, obtain a judgment from the appellate Courts :

"Whether an employer is responsible for the death of an

employee, who loses his life as a result of an explosion ?"
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:

"And that question "will be submitted to the scrutiny of

Canadian Appellate Courts, only resting when • ruling is obtained

from the Privy Council, according to the Plan of the G. T. Ry.

in the case of the widow. '

'

As that defect can be eliminated by attenuated jets d'

(decomposed at d averting explosions^ from the steam space

through the heart of the crown stays, and free hydrogen

in that operation be produced in the firebox, and as the

free hydrogen can overtake and assure the perfect combustion of

the carbon monoxide, eliminating smoke, together assuring

safety to the men in the Cab, in the same measure as to the

passengers on the train, and as the removal of the cause of

smoke and explosions counts for a saving of over $100,000,000

a year to the railways of this Continent, it would be unwise and

wicked for the G. T. R. to cause more grief and expense

to the widow, in an appeal contemplating the disseizure of

her rights in law for the loss of her husband by explosion,

and contemplating the acquisition of a right by obtaining a rul-

ing in law, under which, to refuse compensation to the heirs of

all others, who may be killed by an explosion.

Remove the cause by improving the design, then the circu-

lation will be improved, perfect combustion will be assured,

smoke will be eliminated, explosions will be averted, the operat-

ing expenses will be lowered, losses from property destroyed by
sparks will be eventualities of the past, and those who now suffer

from bronichal troubles will not breathe the smoke, nor have

their lives shortened by breathing air made impure by the poison-

ous carbon monoxide, which can be made a gain to the railways.

It will then not be necessary ~iut into the mouths of the

wounded—as in the case of Eng. Wilson for the Coroner'i

Inquest over the North Shore disaster : "An explosion in the

firebox caused the blowing out of the fireplug. Such accidents

were infrequent.
'

'
' 'Fireman Edwards, horribly burned stagger-

ed to the side of the Cab, jumped from the train to the ground, a

distance of about 14 feet. He was found dead."

John Livingstonb.
567 University Street,

Montreal.




