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FEDERAL BOILER INSPECTION
MEeTHODS OF FILLING OuT BOILER ForMSs Nos.
1, 2 and 3.

N order to avoid confusion and ob-
%@ tain uniformity, the Chief Inspector

(\J of the Division of Locomotive

&F‘Q Boiler Inspection has requested

that the methods following be used
in filling out the various forms, taking first
the Monthly Boiler Inspection and Repair
Report:

The month for which the report is filed
should be inserted in the upper left hand corner
of report and the number of the locomotive and
the initials should be given in the upper right

hand corner. The initials will be those of the
owning railroad, and not of the operating rail-
road. The name of the company operating the
locomotive should appear on the line at the top
of the report; the initials of the company are not
satisfactory, the full name being required on
this line. The date that the inspection and re-
pairs are completed should be filled in on line 2
of the body of report. The place where in-
spection was made and the locomotive number
should be filled in on line 3. The locomotive
number should correspond with that given in
the upper right hand corner of report. The
name of the operating company should be filled
in on line 4, and the working steam pressure
should be filled in on line 6.

Question No. 1 should show the pressure at
which each safety valve is set to pop. If the
locomotive is equipped with only two safety
valves, the space on report for the third safety
valve should be filled in with the word “none.”
The date of setting should be given.

Question No. 2 should show the date on which
steam gauges were tested and left in good con-
dition. The steam gauges should be tested
immediately before the safety valves are set- or
any changes made in the setting.

Question No. 3 should be answered “‘yes’ or
“no.”” If the boiler is not equipped with a
water glass, a line should be drawn through
the words ““water glass cocks.”

Question No. 4 should be answered ‘‘yes”
or “1'10,”

Question No. 5 should be answered ‘yes”
or ‘“no.”
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Question No. 6 requires two answers; first,
showing the condition of the flues, and, second
the condition of the firebox sheets, thus; If the
flues are fair and the firebox good, say ‘fair,”
“good”; or ‘‘good,” ‘“‘good,” if both are good.

Question No. 7 requires two answers; one
showing condition of staybolts, the other showing
condition of crown stays. These answers should
show the number found broken at the time of
inspection, thus: If three staybolts are found
broken and crown stays are all intact, the answer
should be “three bad” (indicating three broken
staybolts), and ‘‘good,” indicating that crown
stays are good. If any of the crown stays are
also found broken, the answer should indicate the
number. If none of the staybolts or crown stays
are broken, the answer should be ““good,”’ “good”’

Question No. 8 should give the number of
crown stays and staybolts which were renewed
at time of inspection and repair, thus: If, in the
inspection, three staybolts were found broken
and all three renewed and no crown stays were
broken, the answer should be “‘three,” “none.”
If none of the broken staybolts were renewed,
it should be so stated, and the location of the
broken bolts should be given on the diagram
on the reverse side of Boiler Form No. 1. We
might here call attention to the fact the relative
positions of the words, ‘staybolts’ and ‘crown
stays’' in questions 7 and 8 are reversed; and it
is, therefore, necessary to be careful in indicatirig
the number of each found broken and the number
shown as renewed in reply to Question No. 8.

Question No. 9 requires two answers, giving

the condition of arch and water bar tubes, if
used; if either is not used, the answers should be
‘“not used,” thus: If the boiler is fitted with
arch tubes but no water bar tubes, the answers
would be “good,” “fair,” or “bad,” as the case
may be, covering the arch bar tubes, and “not
used” covering the water bar tubes. Or, if
neither is used, ‘‘not used.”
- Question No. 10. If date of previous hy-
drostatic test is known, it should be given; other-
wise, the answer should be “no record.” “No
record” will not be considered as a proper answer
to Question No. 10, after July 1, 1912.

If boilers are equipped with fusible plugs,
they shall be removed and cleaned of scale at
least once every month. Their removal must

be noted on the report of inspection. This item
should be noted as Item 11. For example:
“Were fusible plugs removed and cleaned?’—
‘‘yes” or ‘“‘no.”

QUARTERLY REPORT

This report is filled out the same as the
monthly report, except that in Question No. 1,
the date that the safety valves were set must be
given; and in the answer to Question No. 2, the
date steam gauges were tested and left in good
condition, must also be given. These dates
must correspond, and also correspond with the
date shown on line No. 2. You will understand
that these dates will then hold good in filling out
Boiler Form No. 1 for the next three months.
Every third month, however, safety valves and
steam gauges must again be tested.

BOILER FORM NO. 2,

It is understood that Boiler Form No. 2, or
Quarterly Inspection Card for Locomotive Cab,
can not legally be filled out and posted in the cab
until all the provisions in Boiler Form No. 1
have been complied with, as the Quarterly In-
spection Card indicates this. In filling out this
card, the name of the operating railroad should
appear on the first line. The number of the
locomotive on the second line. The date safety
valves and steam gauges were tested on the
third line; and the date last hydrostatic test was
made, on the fourth line. On the fifth line, the
place or name of the division point where tests
and inspections were made should appear. The
next line shows the name of the inspector, and
the last line the expiration of the card, which is
three months from date of card.

ANNUAL REPORT—BOILER FORM NO. 3

The name of the company operating the lo-
comotive should appear in the upper left hand
corner of the report; the initials of the company
are not satisfactory, the full name being required
on theline. The number of the locomotive must
be inserted in the upper right hand corner, and
also where it is called for on the third line of the
report. The initial of the locomotive must be
given in the upper right hand corner, and the
initial will be the initial of the owning railroad
and not the initial of the operating railroad.
The date that the inspection and repairs are com-
pleted should be filled in on line 2. The place
where inspection was made should be filled in on
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line 3. The name of the operating company
should be filled in on line 4, and the working
steam pressure should be filled in on line 6.

Question No. 1. If date of previous hydros-
tatic test is known, it should be given; otherwise,
the answer should be ‘“no record.”

“No record " will not be considered as a
proper answer to Question No. 1 after July 1,
1912.

Question No. 2. If date of previous removal
of flues is known, it should be given; otherwise,
the answer should be ““‘no record.”

Question No. 3. If date of previous removal
of lagging from barrel of boiler is known, it
should be given; otherwise, the answer should
be “no record.”

Question No. 4. If the date of previous re-
moval of caps from flexible staybolts is known,
it should be given; otherwise, the answer should
be “no record.” ‘“No record” will not be ac-
cepted as a proper answer to this question after
January 1, 1913. If flexible staybolts are not
used, the answer should be “not used.” If
bolts of the ‘‘breakless type’’ are used, the fol-
lowing note in addition to the above answer
should be made—‘‘Special 18mo. examination
of Breakless bolts made ... 19..”
All of the above questions refer to the past, and
answers to the following questions refer to the
present:

Question No. 5 should be answered “‘yes or
no.”

Question No. 6. The total number of flues
removed should be given.

Question No. 7 should be answered ‘“‘yes or
“no.”

Question No. 8 should be answered ‘“‘yes’ or
“no.”

Question No. 9 should be answered ‘‘yes’” or
“no.” If flexible staybolts are not used, the
question should be answered “not used.”

Question No. 10 should be answered ‘‘yes” or
“no.” The dome cap is required to be removed
whenever the hydrostatic test is made. If
throttle standpipe is not removed when hydros-
tatic test is made, a note should be made that
“boiler was entered without removing stand-
pipe,” and a line should be drawn through the
words ‘‘and throttle standpipe.” If the boiler is
entered by removing the throttle box only, the

word “‘standpipe’” should be erased and the
word “box’’ inserted.

Question No. 11 should show the pressure
applied when hydrostatic test was given.

Question No. 12 should be answered ‘‘yes”
or “no.”

Question No. 13 should be answered ‘‘yes”
or ‘“‘no.”

Question No. 14 should show the pressure
at which each safety valve is set to pop.
~ Question No. 15 should be answered ‘“yes”
or “‘no.” If the boiler is not equipped with a
water glass, a line should be drawn through the
words ‘“‘water glass cocks.”

Question No. 16 should be answered ‘‘yes’
or ‘“no.”

Question No. 17 should give the number of
crown stays and staybolts which were renewed
at the inspection and repair. The total number
of staybolts renewed from the time the locomo-
tive was taken out of service, until the inspection
and repairs are completed, should be given. If
the boiler is given a new firebox, this question
may be answered with the words ‘‘new firebox."

Question No. 18 should give the condition of
the exterior of the barrel of the boiler if one-
third or more of the lagging is removed from the
barrel. If less than one-third of the lagging is
removed, the answer should be ‘‘not inspected.”
All of the lagging must be removed at least once
every five years and a thorough inspection made
of the entire exterior of the boiler at that time.

Question No. 19 should give the condition of
the interior of the barrel of boiler if a sufficient
number of flues are removed to allow a thorough
examination of the belly of boiler. If such a
number of flues are not removed, but the interior
of the barrel above the flues is examined, this
item should give the condition of the interior of
the barrel above the flues. For example:
“Good above flues.” The entire set of flues
must be removed at least once every three years
and a thorough examination made of the entire
interior of the boiler.

Question No. 20 requires two answers; first,
showing condition of firebox sheets; and, second,
showing condition of flues.

The answer to Question No. 21 should give
the condition of arch tubes, if used. If not used,
the answer should be “not used.”
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The answer to Question No. 22 should give
the condition of water-bar tubes, if used. If not
used, the answer should be “‘not used.”

Question No. 23 should give condition of
cross-stays, if used. If not used, the answer
should be “‘not used.”

. The answer to Question No. 24 should give

the condition of throat stays, if inspected. If
not inspected, the answer should be “not in-
spected.” By “inspected” is meant a visual
inspection; as it is claimed that defective throat
stays can not be detected under the hammer
tests the same as defective staybolts. Therefore,
unless visually inspected, the answer should be
“not inspected.”

The answer to Question No. 25 should give
the condition of sling stays, if used. If not used,
answer should be ‘“‘not used.”

The answer to Question No. 26 should give
the condition of crown bars, braces and bolts, if
used. If not used, the answer should be “not
used.”” If radial stays are used, their condition
may be indicated by erasing the words ‘‘bars,
braces and,” the answer thus giving condition of
crown bolts. T-bars, such as are used in con-
nection with radial stayed boilers, will be in-
cluded under the heading of “bars.”

The answer to Question No. 27 should give
the condition of dome braces, if used. If not
used, the answer should be “not used.” -

The answer to Question No. 28 should give
the condition of back head braces whenever it
is possible, for these braces to be inspected. If
not inspected, the answer should be “not in-
spected.”

The answer to Question No. 29 should give
the condition of front flue sheet braces whenever
it is possible for these braces to be inspected. If
not inspected, the answer should be “not in-
spected.”

If boilers are equipped with fusible plugs,
they shall be removed and cleaned of scale at
least once every month. Their removal must
be noted on the report of inspection. This item
should be noted as Item 30. For example:
Were fusible plugs removed and cleaned >—"‘yes’’
or “no.”

OUT-OF-SERVICE REPORTS

In"regard to the out-of-service report re-
ferred to in the last paragraph of the general

instructions, applicable to both monthly and
annual reports, the following should be added:

If a locomotive is in service at any time
during the last fifteen days of any month, and
an inspection report has not already been filed
for that month, a report of inspection of Boiler
Form No. 1 should be filed, showing the condi-
tion in which the locomotive was found im-
mediately prior to being removed from service,
and also bearing a notation to that effect that
no repairs had been made, but before the loco-
motive went into service again all the repairs
would be made and an inspection and repair
report on either Boiler Forms 1 or 3 would be
filed therefor. The out-of-service report need
not be filed until the end of the month for which
it is to cover.

The out-of-service report is made on Form
No. 1. In making this report, the month it is
intended to cover appears in the upper left hand
corner. The number of the locomotive and the
initial in the upper right hand corner. The
name of the operating company on the first line.
Then, diagonally across the face of the report
should be written ‘“Out of service from............. D’
(giving dates) “For............... " (state whether
repairs, sold, scrapped, etc.) “And will not be
used until inspection report is filed.” ‘“Dated
" This report should be
sworn to by the officer in charge, who must sign
it. All other reports must be signed and sworn
to by the inspector or inspectors, and certified
to by the officer in charge.

Where two men make the various tests or
where the inspector is not in position to certify
to such work as has been done by the machinist,
both men making the tests and inspections must
swear to the reports. In this case, the Boiler
Form No. 1 should show before each of the
questions the initial indicating the mechanic who
made the various inspections, as, for instance—
before Questions Nos. 1, 2, 3, and 4, “setting of
safety valves,” ‘‘testing gauges,” ‘“cleaning
gauge cocks,”’ ‘“testing injectors,” etc., the
letter “M” indicating that the machinist looked
after this part of the work, should be used.
Before Question No. 5, where a part of the
steam leaks were repaired by the machinist and
the others by the boilermaker, the letters “M’’
and “B” should be used; and before Questions
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Nos. 6, 7, 8, 9, and 10, the letter ‘‘B,”’ indicating
that the boilermaker or inspector looked after
this part of the work, should be used.

In connection with filling out the above re-
ports, it might be well to state that the latest
instructions from the office of the General Boiler
Inspector with regard to the setting of safety
valves, as referred to in paragraph 35 on page 9
of the Order of the Commission, are that two
steam gauges must be employed during the time
the safety valves are being set. One of these
gauges to be visible to the man adjusting the
safety valves. Both gauges must be tested and
must correspond. The safety valves, however,
must be set to the correct pressure to be carried,
as indicated by the gauge permanently employed
on the boiler. The second or temporary gauge—
that is, the one that must be visible to the man
setting the safety valves—is simply to be used
as a check to guard against over pressure in
case the man in the cab, whose duty it is to
inform the man on the boiler of the pressure in-
dicated by the safety valves, should have his
attention momentarily detracted from his duties.
It will also be necessary, hereafter, although not
so stated in the Order of the Commisssion, to see
that the syphon pipe connected to the steam
gauge, together with the cock leading to the
boiler and the shut-off cock are fully open, and
that the pressure is not in any way obstructed
by short kinks in the pipe or partial stoppage of
the cock or cocks. And where two cocks are
used,  both handles must point in the same
direction when the cocks are open or closed,
preferably in line with the pipe when open and
crosswise closed. This latter order has been
brought about through anexplosion occurring on
one of our railroads while the safety valves were
being adjusted.—F. P° Roesch in Locomotive
Firemen and Enginemen's Magazine.

PORTLAND CEMENT PRODUCTION

During the last thirteen years the production
of Portland cement in the United States has
shown an annual increase and the growth of the
industry has been enormous. This is indicated
by the fact that the two-million barrel increase
in production in 1911 was the smallest that has
been recorded within the period named above.

The total production of Portland cement in

the United States in 1911, according to Ernest
F. Burchard, of the United States Geological
Survey, was 78,528,637 barrels, valued at $66,-
248,817. Although the increase over the pro-
duction of 1910 was 1,978,686 barrels, or 2.58
per cent, the total value decreased $1,956,983,
or 2,87 per cent. The average price per barrel
in 1911 was a little over 84 cents which was five
cents per barrel less than the price of 1910.

The average price of cement at the Pacific
Coast mills was $1.4014, while the price in the
Lehigh district was 7134 cents per barrel.

It is reported by Mr. Burchard that many
mills in the East and the Middle West sold
cement as low as 65 cents a barrel.

Nine additional plants reported production
during 1911 over the number in 1910, bringing
the total plants in operation in the United States
up to 115.

There were 926,091 barrels of natural cement
produced during 1911, valued at $378,533. Of
puzzolan cement there were 93,230 barrels valued
at $77,786. Add these to the Portland cement
and the grand total of barrels is 79,547,958 which
were valued at $66,705,136.

Three new plants, the International near
Spokane, the Olympic near Bellingham, Wash-
ington, and the Portland plant near Portland,
Oregon, promise to add three more productive
plants during this year. At least their cement
will be ready for the 1913 market.

Muscular and Horse Power

Glibly as everyone now talks of .horsepower
there are few things concerning which the av-
erage man knows so very little as he does of
what strength the human or the animal is capable
of exerting. Some idea of this has come to light
through a series of interesting tests recently
made to determine the respective pulling power
of horses, men and elephants. Two horses
weighing 1,600 pounds each, together pulled 3,-
750 pounds or 550 pounds more than their com-
bined weight. One elephant weighing 12,000
pounds pulled 8,750 pounds or 3,250 pounds less
than its weight. Fifty men, aggregating 7,500
pounds in weight, pulled 8,750 pounds, or just

as much as the single elephant; but, like the

horses, they pulled more than their own weight.

gne hundred men pulled 12,000 pounds.— Ideal
ower.
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Some Interesting Views

When the warm Summer days come and the sun beats down upon us, it is pleasing to the eye
to gaze on a Winter scene. The views herein illustrated have been loaned to us by the Engineering
and Mining Journal and show operations of the Empire Copper Company, Mackay, Idaho. These
views show difficulties encountered on a mining railroad during winter months. The road is op-
erated by Shay geared locomotives, which are equal to the demands, and Mr. LELAND, president
of the above company, states that they are able to keep road open for traffic at all times. They
have some very heavy grades to overcome; some of the grades being 6 per cent combined with 34
degree curves.

; %
>

e E_N:XIWN\%Un :

Large Ore Bin, where the Shay road cars are loaded. The tramway down which ore is brought is shown in background.
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Views of Home-made Snow Plow
Coupled to two 24-ton Shay locomotives
USED BY

Empire Copper Company, Mackay, Idaho.

Eng. 3 MindJournai
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Shay Locomotive with Lima R. & H. Stack, on Empire Copper Company Railroad.

THE LOCOMOTIVE
RECENT IMPROVEMENTS

Most important of all changes in the science
of railroading since the invention of the loco-
motive by Stevenson are those that are under
way today. The general public knows little
about them, yet without the improvements in-
troduced transportation rates would have to be
raised, the drain on the coal fields of the world
would be increased and the cost of living would
be even higher than it is today.

The locomotive has been going through and
still is in a period of evolution. Its efficiency
has been increased amazingly. It is conserva-
tive to estimate this increased power at from
twenty to twenty-five per cent.

Three inventions play a part in this—the
superheater, the brick arch and the mechanical
stoker. Of these the superheater is of first
importance, the brick arch second and the me-
chanical stoker third.

The superheater is the creation of Wilhelm
Schmidt, who was a farm boy in Germany and
who worked as a blacksmith’s helper and a black-
smith in Dresden. Through his invention he is
likely to be known to fame as one of the great
benefactors of mankind. The brick arch is old.

It was used forty or more years ago, abandoned,
revived, dropped again, and now, in a much
improved and more effective form, it is doing
excellent service. The demand for maximum
capacity from the fire-boxes because of the in-
troduction of the superheater made the arch
more of a necessity than in former days.

A RADICAL DEPARTURE

Like the arch, there is nothing particularly
new in the mecharical stoker idea. In develop-
ment, however, it is a radical departure from the
“dummy fireman" of years ago. The mechani-
cal stoker is here t5 stay, although comparatively
few railroads are using it yet. " How much a part
it plays in increasing the efficiency of a locomo-
tive is a matter of dispute. Its use today is
confined almost exclusively to the mammoth
locomotives of the Mountain and Mikado types
on the great coal-carrying railroads, such as C.
& 0., the Norfolk & Western and the Virginian,
where the locomotives are so big that two fire-
men have to shovel coal if the mechanical stoker
is not on the job.

The locomotive has been and is yet one of
the most wasteful mechanical devices in man’s
serivce. Despite all he has been able to do
heretofore, man has been able to get only about
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five or seven per cent of the energy that is in the
coal used in a locomotive. There is waste, too,
in steam. There has been a loss of about fifteen
per cent in the transmissicn <f steam from its
creation to its use. It is in wiping out this
waste in the transmission of stcam that Wilhelm
Schmidt has done his great werk.

At the age of 18 Schmidt was a blacksmith
in Germany, and is now about 50 years old. He
has, to a high degree, the painstaking, earnest
methods characteristic of the German. While
he worked at the forge he thought out several
mechanical improvements in connection with the
use of steam, and one in particular which applied
to steam boilers and engines used in steamships.
He might never have been heard of, however,
and his genius never found vent but for chance.

DISCOVERY BY ACCIDENT

One day, while at work, he was sent by his
foreman to repair a lock in the door of the home
of Prof. Zeuner of the University of Dresden.
When Schmidt finished the job, Prof. Zeuner
complimented his workmanship and asked him
some questions about himself. The boy was so
encouraged by the kindly manner of the pro-
fessor that he summoned up courage to speak
on his ideas and the improvements that he had
thought out. Schmidt had drawn out roughly
on sheets of wrapping paper some of the ideas
that were in his mind.

The professor recognized in these rough
drawings the spark of genius. The drawings
weire very crude, for Schmidt was without techni-
cal mz=chanical training.

Prof. Zeuner was deeply interested and in-
formed some of his associates that he had dis-
covered a youth of promise. They arranged to
give private lessons to Schmidt, preparing him
especially in the subject of steam engineering.
Schmidt proved so apt a student that at the age
of 25 he was recognized throughout Germany
as an authority. Not only that, but he had
become one of the leading inventors of appliances
which tended to utilize more completely the
power contained in steam. This recognition
was emphasized when the honorary degree of
doctor of engineering was bestowed upon him
by the University of Carlsruhe.

Steam is a highly compressible and elastic
vapor generated from water at a temperature

of 212 degrees Fahrenheit. In a closed vessel
such as a locomotive boiler it is necessary that
the water be raised to a much higher temperature
which, at 200 pounds pressure equals 388 degrees.
The steam passes through the valve called the
throttle valve, thence through pipes to the steam
chest. The expansive force of the steam moves
the pistons, piston rods and cross-heads back and
forth. The passage of the steam is effected
through many winding pipes. Steam has a
tendency to return to water. In its compara-
tively long course about 15 per cent of the power
is lost through this tendency to return to water.

About twenty years ago Dr. Schmidt was
employed in perfecting a type of engine, using
a mixture of hot air and steam, by which he
expected to obtain a great improvement over
the ordinary steam engine. His tests convinced
him that it was possible to use steam up to 660
degrees Fahrenheit and he also came to the con-
clusion that superheated steam was the best
medium by which to overcome the losses due to
condensation. In other words, his plan was to
heat the steam to a degree of dryness, increase
its expansive power and rid it of its waste.

THE SUPERHEATER HIS LIFE WORK

From the time Dr. Schmidt first experi-
mented with superheated steam he made his
life work the development of a superheater to
produce and carry setam to the cylinders in a
satisfactory manner. He designed various types
of superheaters, each of which was constructed
to furnish steam at very high temperature and
the present superheater is the result of all these
years of work.

The Prussian State Railways were the first
to test the Schmidt type of superheater in loco-
motives. The first two superheater locomotives
on the Prussian lines were put to work in 1898
and still are in regular express service. A lot of
difficulties were encountered in the construction
of these engines, and special forms of pistons,
piston-valves and stuffing boxes had to be de-
signed to stand the high temperature of the
steam. These two locomotives marked the be-
ginning of the use of superheated steam in rail-
road service.

The growth of the superheater is evidenced
by the fact that more than 12,000 superheater
locomotives are in service now on European
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railroads, principally in Germany, France, Eng-
land and Russia.

This continent did not know the superheaters
until 1900. Then they were tried experiment-
ally on the Canadian Pacific. For nine years
other railroads looked upon the Schmidt super-
heater largely as an experiment. Then, all of
a sudden, it came into great favor. From 1909
up to the present time there have been installed
in American locomotives nearly 7,000 super-
heaters of this type. They are distributed
among more than 100 railroads. Recently the
extension of the use of the superheater has in-
cluded Africa, South America, Japan and Aus-
tralia, so that the use of the Schmidt super-
heaters is worldwide now, more than 20,000
being in service.

It effects a wonderful economy. By its
use a locomotive burns one-quarter less coal
than under the old system. Locomotives use
five per cent of the total production of coal in
the United States. What a bearing a saving of
25 per cent of locomotive fuel has on the con-
servation of the coal resources of the country is
a simple problem.

It also has made possible the increase in the
size of locomotive and thereby made the opera-
tion of longer trains and faster schedules pos-
sible. It has reduced the congestion of rail-
roads because longer trains mean fewer double-
headers, By increasing the number of ton miles
the locomotive is capable of producing there is a
reduction in the number of train miles necessary
to the transfer of freight. In this period of
agitation ‘against the railroads, and the legis-
lation adverse to them, the superheater has been
a means of keeping within bounds the operating
cost of many a railroad that would not have
been possible had the high cost of operation con-
tinued that existed when saturated steam loco-
motives were used exclusively.

What the superheater does to the steam the
arch does to the gases in the fircbox. Because
of the tremendous activity of combustion on
the grate of the modern locomotive an infinitesi-
mal time is available for the combustion of the
gases given out by the coal. These gases move

with great velocity and the distance through
which they must pass while burning is extremely
" short. These gases must burn before they
reach the tubes.

The fire-brick arch forms a sort of slanted
hurdle in the firebox compelling the flame to
double over it, thus increasing the length of the
flame. The arch increases the temperature of
the fire, drives the hotter flame to the back and
crown sheets and compels every pound of coal
to give up more heat.

The revival of the arch is due to the fact that
locomotives had reached the point where clear-
ances and weight had reached the limit and it
was necessary to crowd greater boiler capacity
into the limits already reached. The arch adds
to the boiler capacity by making each square
foot of heating surface count to the fullest. By
increasing the combustion it lessens the amount
of smoke and cinders. It is claimed for the
brick arch that it produces as complete combus-
tion in a locomotive as is obtained in the average
stationary engine.

Many men have been concerned in the de-
velopment of the brick arch. It is difficult to
say to whom most of the credit is due. The
value of the arch is appreciated more today than
ever in the history of the locomotive, and it is
likely, before long, that all lccomotives except
those of small size, will be equipped with it.
Tests have shown that it saves nearly 12 per
cent in coal and 40 per cent in the abatement
of smoke.

THE MECHANICAL STOKER

To the public at large the mechanical stoker
probably is more interesting than either the
superheater or the arch. It is older than either.
Way back in 1855 the old Ross Winans camel-
back engines had a sort of mechanical stoker.
The first real automatic stoker, however, was
the Day-Kincaid, afterward known as the Victor.
The firemen laughed at it. As a matter of fact,
it had not become a necessity, but on some rail-
roads it is a necessity today.

Not so many years ago the average locomo-
tive did not burn more than six or seven tons of
coal on a run of 100 miles. Today the average
is nearly double that amount. On some rail-
roads where trains of 80 or 100 cars are hauled
and mammoth locomotives are used, it is a
physical impossibility for one fireman to shovel
enough coal into the firebox to keep the fires up
to requirements. Two firemen have to be em-
ployed. Every time the firebox door is opened
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there is a loss of radiation. The efficiency of
the fire depends in part upon the physical con-
dition of the fireman. If he distributes the coal
evenly andw ell, the fire will burn evenly and well,
If he becomes tired he is not likely to throw as
much coal to the far end and corners of the fire-
box as he should, and is apt to dump more coal
near the door than is good for the fire.

There are various forms of mechanical
stokers. One of them consists of a crusher and
elevator and a distributer. The crusher is lo-
cated on the tender. It takes the coal and
crushes it to a size which will pass through a slot
about one and one-half inches in width. Then
it is taken in a conveyor or elevator to the
boiler-head and the deck-plate. The coal falls
into a main distributer hopper, thence into three
other distributers, one of which is located cen-
trally and each of the other two on the side.
Each distributer is fitted with a steam nozzle,
through which a blast of steam is admitted for
driving the coal into the firebox. Literally the
coal is sprayed over the flaming mass of stuff in
the firebox.

It is possible for the fireman to inspect his
fire at any time, rake the fire or supplement the
work of the stoker by hand firing. Should the
mechanical stoker fail, or anything go wrong
with it, hand firing can be resorted to im-
mediately. It seldom is necessary to open the
fire door at all, and complete round trips over a
division or more than 100 miles without this
being done is common. In fact ,the mechanical
stoker is almost human in doing its work.

Of the men responsible for the development
of the mechanical stoker as it is today, Clement
F. Street, of Cleveland, Ohio, and D. F. Craw-
ford, general superintendent of motive power
of the Pennsylvania Lines west of Pittsburgh,
are pre-eminent. Street has developed what is
known as the overhead feed and Crawford the
underfeed.

What any improvement in the locomotive
means may be gathered from the fact that in the
United States alone there are 65,000 locomotives,
and an average of nearly 4,500 locomotives are
built each year. Locomotives cost a great deal
of money. A switch engine costs approximately
$17,500; a large Mikado locomotive costs $27,500
—The Railway Record.

QUESTIONS AND [ANSWERS.

PositioN oF VALVES AT DIFFERENT PosI-
TIONS OF CRANK PIN.—‘‘With engine on dead
center, in what position will valves be with lever
in forward gear, back gear and center notch,
lower forward eighth, lower quarter, lower back
eighth, back center, upper back eighth, top
quarter, and top forward eighth? Give position
of valves on both sides. Stephenson link motion
outside admission valves.”"—T. E. G.

ANswER.—Starting with the right side of the
locomotive on forward center, if the engine is a
right lead engine, as is commonly the case, the
left crank pin will be on the upper quarter; with
the reverse lever in full gear forward the right
valve will be just uncovering the front steam
port to the amount of the lead, while the left
valve will be moved ahead and have the back
steam port fully uncovered; with the reverse
lever in the center the right valve will be practi-
cally in the same position as with the lever in the
corner, while the left valve will be on the center
of its seat and covering both ports; with the
lever in full back gear the right valve will still
be in the same position, that is, just beginning to
open the front steam port, but the left valve will
have been moved back so as to fully uncover
the front steam port on that side.

RigHT SIDE ON LOWER FORWARD EIGHTH.—
Rotating the wheels of the engine so that the
right crank pin is on the lower forward eighth,
the left crank pin will be on the upper forward
eighth; in this position with the reverse lever in
full forward gear, the valve on the right side
will have moved back, partially uncovering the
front steam port, while the valve on the left
side will be moved back and in the act of closing
the back steam port on that side; with the re-
verse lever in the center of the quadrant the right
valve wiil be a little ahead of its central positicn
on the seat but covering both ports, while the
left valve will be a little back of its central posi-
tion, but also covering both ports; with the re-
verse lever in full back gear the right valve will
have been moved ahead so that the back port is
partially open, but the valve will be in the act
of closing the back steam port on the right side,
while on the left side the valve will be moved
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back and the front steam port will be partially
opened and the valve will be in the act of fur-
ther opening this port.

Ricut SIDE OoN LOowER QUARTER.—Moving
the engine further so that the right crank pin
may occupy a position on the lower quarter, the
left crank pin will be at its forward center. In
this position with the reverse lever in full forward
gear the right valve will be pulled back so that
the front steam port on that side is fully opened,
and the left valve will also be pulled back so that
the front steam port on the left side is opened by
the smount of the lead; with the reverse lever
in center of quadrant the right valve will occupy
the center of its seat with both ports covered,
while the left valve will be practically in the
same position as with the lever in full forward
gear, that is, the front steam port will be open
to the amount of the lead; with the lever in full
back gear the right valve will have been moved
forward and the back steam port on the right
side be fully opened or uncovered, while the left
valve will be in the same position as with the
lever in full forward gear, that is, the front steam
port on that side will be open to the amount of
the lead.

CraNk PiN oN LowerR Back EIGHTH.—
Advancing the engine further so that the right
crank pin will occupy a position at the lower
back eighth, the left crank pin will now be on its
lower forward eighth. In this position with the
reverse lever in full forward gear the right valve
will have the front port slightly open but be in
the act of closing it, while the left valve will
have .the front port on the left side about one-
half uncovered, and will be in the act of opening
the port fully; with the reverse lever in the
center of the quadrant the right valve will have
been moved ahead so as to cover both ports,
but will not be in the center of its seat, being a
little back of the center, and the left valve will
have been moved ahead so as to cover both ports,
but it also will not occupy the center of the seat,
but will be a little ahead of the center; with the
reverse lever in full back gear the right valve
will be moved ahead so as to partially cover the
back steam port and will be in the act of further
opening this port; the left valve will have been

moved ahead so that the back steam port is
-partially opened but the valve will be in the act
of closing this port.

Ricar CraNk Pin oN Back CENTER. —
Advancing the engine further, so that the right
crank pin will be on the back center, the left
crank pin will now be on the bottom quarter.
With the engine in this position and the reverse
lever in full forward gear the right valve will
have been moved ahead and be in the act of
opening the back steam port by the amount of
the lead, while the left valve will have been
moved back so that the front steam port on
that side is entirely uncovered, or, in other words,
is wide open. With the lever in the center of
the quadrant the right valve will not have
materially changed its pcsition, but will still
have the back steam port open by the amcunt of
the lead; the left valve, hcwever, will now be
on the center of its seat with both ports covered;
with the reverse lever in full back gear the right
valve will still be moved ahead so as to uncover
the back steam port the amount of the lead and
be in the act of further opening this port; the left
valve, however, will have been moved ahead so
as to fully uncover the back steam port on the
left side.

RicaT CrRANK PIN ON UPPFR BACK EIGHTH.
—Advancing the engine further so that the
right crank pin will occupy a position at the
upper back eighth, the left crank pin will be on
the lower back eighth. With the engine in this
position and the reverse lever in full forward
gear the right valve will have the back steam
port partially uncovered and be in the act of
further opening it, while the left valve will be
pulled back so as to partially uncover the front
steam port on the left side, but will be in the act
of closing it; with the reverse lever in the center
of the quadrant the right valve will occupy a
position a little back of the center of the seat,
but will have both ports covered, and the left
valve will occupy a position a little ahead of the
center of the seat, but will also have both ports
covered ; with the reverse lever in full back gear
the right valve will be moved back so as to par-
tially uncover the front steam port, but will be
in the act of clusing it; the left valve will be
moved ahead and have the back steam port on
the left side partially uncovered and will be in
the act of further opening it.

Ricar CraNk PIN oN ToP QUARTER.—

Moving the engine further so that the right
(Continued on page 15.)
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QUESTIONS AND ANSWERS.
(Continued from page 12.)

crank pin will be at the top quarter, the left
crank pin will now be on the back center. With
the engine in this position and the reverse lever
in full forward gear the right valve will have
been moved ahead so as to fully uncover the
back steam port, while the left valve will also
have been moved ahead and have the back
steam port on the left side uncovered to the
amount of the lead and will be in the act of
opening this port; with the reverse lever in the
center of the quadrant the right valve will be
on the center of its seat and have both ports
covered; the left valve will not have changed its
position, however, but will have the back port
open the amount of the lead; with the reverse
lever in full back gear the right valve will have
been pulled back and have the front steam port
fully uncovered, while the left valve will not have
changed its position, but will still have the left
back steam port open by the amount of the lead
and be in the act of further opening this port.

Ricar Crank PN oN UpPPER FORWARD
EicutH.—Advancing the engine so that the right
crank pin will occupy a position on the upper
forward eighth, the left crank pin will be on the
upper back eighth. With the engine in this
position and the reverse lever in full forward
gear the right valve will have been moved ahead
s> as to partially uncover the back steam port'
but will be in the act of closing this port, while
the left valve will also have been moved ahead
so as to partially uncover the back steam port
on the left side, but will be in the act of further
opening this port; with the reverse lever in the
center of the quadrant the right valve will oc-
cupy a position a little ahead of the center of
its seat, but will have both ports covered, while
the left valve will occupy a position a little back
of the center of its seat and will also have both
ports covered; with the reverse lever in full back
gear the right valve will have been moved back so

as to partially uncover the front steam port and
will be in the act of further opening this port,
while the left valve will have been moved back
also, so as to partially uncover the front steam
port on the left side, but will be in the act of
closing this port.—Locomotive Firemen and En-
ginemen’'s Magazine.

RAIL PRODUCTION IN 1912

Statistical Bulletin No. 2, of the Bureau of
Statistics of the American Iron and Steel In-
stitute, Philadelphia, Pa., shows that the pro-
duction of all kinds of rails in the United States
in 1912 amounted to 3,327,915 tons, against
2,822,790 tons in 1911, an increase of 505,125
tons, or over 17.8 per cent. Included in the
total for 1912 are 174,004 tons of girder and
high T steel rails for electric and street railways,
as compared with an output of 205,409 tons of
similar rails in 1911.

Of the total production of rails in 1912
3,165,939 tons were rolled from Bessemer, open-
hearth, and electric steel blooms or billets;
42 586 tons were rolled from new seconds, de-
fective new rails, and steel crop ends; and 119,-
390 tons were rerolled from old steel rails or
were renewed steel rails. No iron rails are re-
ported for 1912.

The production of Bessemer rails in 1912
amounted to 1,099,926 tons, against 1,053,420
tons in 1911, an increase of 46,506 tons. Of the
total in 1912, 1,070,480 tons were rolled from
ingots and 29,446 tons were rolled from new
seconds, defective new rails, crop ends, etc.
The maximum production of Bessemer rails was -
reached in 1906, when 3,791,459 tons were pro-
duced.

The production of open-hearth rails in 1912
amounted to 2,105,144 tons, against 1,676,923
tons in 1911, an increase of 428,221 tons, or
over 25.5 per cent. Of the total in 1912, 2,092-
004 tons were rolled from ingots-and 13,140
tons were rolled from new seconds, defective
new rails, crop ends, etc. Almost all were rol-
led from basic steel. The maximum production
was reached in 1912. It will be noticed that the
production of open-hearth rails in 1912 was
almost twice that of Bessemer rails in the same
year.

In 1912 the production of rails rolled from
steel made in electric furnaces amounted to
3,455 tons, as compared with 462 tons in 1911.
In 1909 and 1910 small quantities of rails were
also rolled from electric steel, but these rails
were included with the Bessemer and open-
hearth rails reported for these years.

In 1912 the production of steel rails rolled
from new seconds, defective new rails, crop ends,
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old steel rails, etc., including renewed rails,
amounted to 161,976 tons, of which 42,586 tons
were rolled from new seconds, etc., and 119,390
tons were renewed rails or were rerolled from old
steel rails. Of the 42,596 tons rolled from new
seconds, etc., 29,446 tons were rolled from Bes-
semer steel and 13,140 tons were rolled from

open-hearth steel, and are therefore included in

the totals given for Bessemer and open-hearth
rails for that year. But, as the 119,390 tons of
rails rolled from old steel rails in 1912, and the
renewed rails as well, could not be classified by
the manufacturers they are not included in the
Bessemer or open-hearth rail output for that
year, but are grouped under the general heading
of electric and rerolled steel rails. Prior to 1911
all rails of this class are included with Bessemer
or open-hearth steel rails.

No iron rails were rolled in 1912. In 1911
the production was 234 tons, all rolled in Illinois,
and all weighing less than 45 pounds to the yard,
against 230 tons in 1910.

The table on the following page gives the
production of all kinds of rails in 1912, classified
according to their weight per yard, and totals

of 29,914 tons as compared with 1911; rails
weighing 45 pounds and less than 85 pounds
show an increase of 50,896 tons; and rails weigh-
ing 85 pounds and over show an increase of
424,315 tons. In 1912 over 41 per cent. of the
rails weighing less than 45 pounds to the yard,
nearly 53 per cent. of the rails weighing 45
pounds and less than 85 pounds, and over 20
per cent. of the rails weighing over 85 pounds
were rolled from Bessemer steel, while in the
same year over 30 per cent. of the rails weighing
less than 45 pounds per yard, over 43 per cent.
of the rails weighing 45 pounds and less than 85
pounds, and over 78 per cent. of the rails weigh-
ing 85 pounds and over were rolled from open-
hearth steel.

In the following table the production of all
kinds of rails from 1903 to 1912 is given by pro-
cesses. Of the total production of rails in 1912
about 33.05 per cent. were rolled from Bessemer
steel, about 63.25 per cent. were rolled from acid
and basic open-hearth steel and about 3.70 per
cent. were rolled from electric steel and from old
steel rails. As previously stated no iron rails
were rolled in 1912.

The production in 1912 of rails weighing
under 45 pounds to the yard shows and increase

according to weight since 1902. Years— *Iron and
: Under 45 Ibs. and 85 Ibs. Total Gross tons. Bessemer Open hearth. all other. Total.
Kind of rails  45.1bs. less than 85 and over Gross tons 1912 1,009,926 2,105,144 *122,845 3,327,015
gpif;:ft“; 1911.......... 1,053,420 1,676,923 102,447 2822790
steel rails..... 75203 488,605 1,541,246 2,105,144 iggg """"""" 1’?@‘;":‘;? 1;2é§§i 230 ;g;ggi;
Bessemer steel 190......... 1,349'153 ’571’791 71 1'921’015
rails............. 103,826 591,744 404,356 1,099,926 ¢ D ! e
Electric and ' 1907.............. 3,380,025 252,704 925 3,633,654
other steel rails 69,643 38,153 15049 122,845 1908. 3,791,459 186,413 15 3,977,887
Iron rails.. ... . None None None None 1905.............. 3,192,347 183,264 318 3,375,929
: 1904.............. 2,137,957 145,883 871 2,284,711
Total for 1912.248,672 1,118,592 1,960,651 3,327,915 1903......... 2,946,756 45,054 667 2,992,477
Years—Gross tons. *Iron rails only from 1903 to 1910 inclusive.
Total for 1911.. 218,758 1,067,696 1,536,336 2,822,790 tInclude 234 tons of iron rails in 1911 but none in 1912;
Total for 1910.. 260,709 1,275,339 2,099,983 3,636,031 also 462 tons in 1911 and 3,455 tons in 1912 of rails rolled
Total for 1909.. 255,726 1,024,856 1,743,623 3,023,845 from electric steel; also 91,751 tons in 1911 and 119,390
Total for 1908.. 183,869 687,632 1,049,514 1,921,015 tons in 1912 of renewed rails or rails rerolled from old steel
Total for 1907.. 295,838 1,569,985 1,767,831 3,633,654 rails which the manufacturers could not classify as Bes-
Total for 1906.. 284,612 1,749,650 1,943,625 3,977,887  omer or open-hearth steel rails.
Total for 1905.. 228,252 1,601,624 1,546,053 3,375,929 Included in the 3,327,915 tonss of steel rails
Total for 1904.. 291,883 1,320,677 672,151 2,284,711 in 1912 are 149,267 tons of alloy rails, against
Total for 1903.. 221,262 1,603,088 1,168,127 2,992,477 153,989 tons in 1911. The following table gives

the production of titanium, manganese, and other
alloy steel rails by processes from 1909 to 1912.
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Open-hearth

Alloy rails—Gross tons.  Bessemer. and elec. Total

Titanium steel rails...................... 103,941 37,832 141,773
Manganesc, copper, and nicekl 4,933 2,561 7,494
Total for 1912........cccooiiin. 108,874 40,393 149 267
Total for 1911, 115,450 38,539 153,989
Total for 1910, 229,935 27,339 257,324
Total for 1909 35,699 13,696 49,395
Alloy rails—Gross tons. 1909. 1910. 1911. 1912
Titanium steel rails...... 35,945 256,759 152,990 141,773
Manganese, copper,
nickel, etc ................ 13,450 565 999  7,49%
Total .cooveeeieen 49,395 257,324 153,989 149,237

In addition to the rails rolled in 1912 we im-
ported 3,780 tons of iron and steel rails. During
the same year-we exported 446,473 tons of steel
rails. In 1911 our exports of rails, all steel,
amounted to 420,874 tons and out imports to
3,414 tons.—Railway Age Gazelte.

Tunnel Through the Andes

Argentina and Chile are connected by rail-
way. Between the two South American countries
rises the huge wall of the Andes, with :‘_peaks
from 18,000 to 23,000 ft. above sea level.

A railway from Buenos Ayres, touching
Mercedes, St. Louis and La Paz, towns to Men-
doza at the eastern foot of the Andez and climbs
thence up a river valley with one huge loop and
many curves a full hundred miles to the summit
of the pass. Thence the Chilean end of the line
descends by the San Rosa River valley to Val-
paraiso.

British methods and machinery were used
in driving the Andean tunnel, and the engin-
eering problems presented were of unusual
interest. In length the tunnel is not remarkable.
The great Alpine tunnels are much longer.
While the Andean tunnel is about three miles
in length, the St. Gothard is over nine, the Mont
Cenis nearly eight, and the Simplon about
twelve. The Arlburg of Austria is nearly six and
a half miles long, and the Gravenholz of Norway
is about three and a third miles. The Hoosac
tunnel is four and three-quarter miles, and the
Tequixquiat drainage tunnel of Mexico is six
miles’ long.

None of these tunnels, however, were driven
at such an elevation as the Andean tunnel, which

is nearly 10,500 feet above sea level. The only
railway tunnel at such a height are some on the
line leading from the coast of Peru across the
crest of the Andes into Brazil and Bolivia. The
Oroya Railway from Lima crosses the Andes
by a pass at an elevation of more than 15,500
feet, and the railway from Mollendo to Lake
Titicaca crosses the mountains at an elevation
of more than 14,700 feet, and reaches the lake
at an elevation of over 12,500 feet —Rztlway and
Locomotive Engineering.

Car Nomenclature

For the sake of uniformity and the facilitat-
ing their business, the Association of Trans-
portation and Car Accounting Officers at their
recent meeting in New Orleans adopted the
following terms relative to cars:

Home Car—A car on the road to which it
belongs.

Foreign Car—A car on the road to which it
does not belong.

Private Car—A car having other than rail-
road ownership.

Home—A location where a car-is in the
hands of its owner.

Home Road—The road which owns a car,
or upon which the home of a private car is lo-

cated.

Home Route—The line of intermediate roads
over which a foreign car was moved from home.

Home Junction—A junction with the home
road.

Home Route Junction—A junction on the
home route.

Switching Service—The movement of a car
to be loaded or unloaded or the movement of a
car between railroads at a charge for the service
rendered within designated switching limits, the
road performing the service not participating
in the freight rate.

Crucibles Made of Flake Graphite

One of the oldest and most important ap-
plications of graphite is, according to the United
States Geological Survey Press Bulletin, in the
manufacture of crucibles for use in the steel,
brass and bronze, and other industries. Such
crucibles must have good tensile strength, and
for their manufacture a fibrous or flaky graphite
is used, the interlocking of jthe'fibers adding to
the strength. Ground Ceylon lump graphite is
the material most in favor in the United States
for making crucibles, although small amounts
of American flake graphite are also used.
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THE BASS FOUNDRY
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lar Boilers, Feed Water Heat-
ers, and all Appliances for
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Plants.

[

Forge :
Department

Hammered Iron and Steel
Axles, Driving Axles, Loco-
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ing and Piston Rods, Crank
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and Triple Throw,and Iron
and Steel Forgings of every
description.

Foundry Department
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Car and Locomotive Castings, Cylinders, Driving Wheel Centers, also
Machinery and Miscellaneous Castings.
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Pittshurgh White Metal Co.
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Babbitt and Anti-Friction
METALS

Monotype, Linotype, Stereotype, Electrotype, Lead
and Tin Pipe, Lead Traps and Bends, Solders

of any formula, Wire and Triangular

Solders, Art Glass Lead

Or Anything in the Lead Line by Hydraulic Pressure.

No Order too Small for Our Attention.

OFFICE: 503 Diamond Bank Building
PITTSBURGH, PA.

WORKS: Pittsburgh New York

Best Metals Knowh

In answering advertisements please mention The T.ocomative World
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UWELL VALVES

(Especmlly The White Star Ualve)

The Regrindable, Reversible, Renewable, Non-Corrosive
“POWELLIUM"” DISC, an invaluable feature,
found only in the
POWELL WHITE STAR VALVE
Makes it almost Everlasting. Observe this illustration.

DISC CARRIER—Edasily removed from stem when necessary
for repairs. Notice protecting Disc Shield.

Non-Corroswe ‘“‘Powellium Disc’’ has two wearing faces.

If one side is worn out, simply turn it over. Finally, when
d  both faces are worn out, ju-t procure a new disc—you won’t
R need a new valve. LOCKNUT with ground face, securely
Il ™ holds disc in place. Bevel ground jeint bonnet ccnnection
secured by outside threads un valve body where steam_ can’t
reach theni. Stem can be re-packed under pressure.

Ask your Dealer for “POWELL VALVES,” or write us.

v THEA WM. PoweLL Co.

DEPENDABLE ENGINEERING SPECIALTIES.
CINCINNATI

QUALITY and SERVICE

HAS PLACED THE

RUSSEL LOGGING CARS

FOREMOST AMONG THE AMERICAN LOGGERS

Built for any capacity or to accommodate any length of log de-
sired. Connected Truck Type for single or double length logs
from 20,000 to 80,000 Ibs. capacity. Pacific Coast Type Detached
Trucks from 80,000 to 100,000 lbs. capacity.

SKIDDING AND LOADING MACHINERY,
DUMP CARS

RUSSEL WHEEL & FOUNDRY COMPANY

DETROIT, - . MICHIGAN

In answering advertisements please mention The Locomotive World
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EDNA BRASS MFG.Co.

Cincinnati, Ohio

MANUFACTURERS OF

Locomotive and Stationary Boiler Injectors
and Lubricators, Journal and Engine Bear-
ings, Oil Cups, Cylinder Cocks, Whistles,

Pop Valves, Babbitt Metal, Main Steam
and Angle Valves, Boiler Checks,

Brass and Bronze Castings, Etc.
CATALOGUE AND PRICES ON APPLICATION

In answering advertisements please mention The Locomotive World
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Second Hand
Locomot

All Sizes and Types

FOR SALE

A PARTIAL LIST

TONNAGE TYPE GUAGE LOCATION
1 13 Shay 5614" Georgia
1 55 Shay 5614" New Mexico
1 65 Shay 36 New Mexico
1 65 Shay -5614" - New Mexico
1 65 Shay 5614" Alabama
1 28 Shay 5614" Wisconsin
1 50 Shay 5614" Michigan
1 13 Shay 42 West Virginia

Write for full information and price on the above Equipment.

Write for Prices.

THE LIMA EQUIPMENT COMPANY

LIMA, OHIO

ives

REFERENCE NO
0829

0832

083

0831

122

127

128

129

> T . j .
In answering advertisements please mention The Locomotive World
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KUNKLE
POP SAFETY VALVE

FOR

Portable, Stationary, Locomotive

and Marine Boilers

OVER 1,000,000 IN ACTUAL USE.

Fort Wayne Safety Valve Works
E. B. KUNKLE & Co.
817 Barr Street, Ft. Wayne, Ind.

In answering advertisements please mention The Locomotive World
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SHANK STRAIGHT THREAD TAPER REAMER

i WSS S e  QPTbetd ke k AR SRR FEERSECELAG it i B s
HERE is only one way for you to judge stay-
bolt taps accurately, that is by the results they

show you on your work, under the conditions
prevailing in your shop. That is the way we want

you to judge
“SHIELD BRAND”
STAY-BOLT TAPS

We make them accurately, temper them care-
fully, and inspect them with painstaking thorough-
ness. Thus we offe; vou taps that are correct in lead
and diameter, easy cutting and more than ordinarily
durable. Send us a trial order and judge for your-

self. \
Tue StANDARD TooL (o
NEW YORK 6900-6934 Central Avenue CHICAGO

CLEVELAND---SIXTH CITY

INDEX TO ADVERTISERS AND WHAT THEY HAVE_TO SELL
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“WE HAVE CUT OUR
L.LOG LOADING COST
INTWO” .........

reports a lumberman who bought an

“American” Log Loader

some months ago. He estimates that his sav-
ing amounts to 12 1-2 cents per 1,000 feet.

A letter to us asking for logging information
may result in a saving for you of thousands of
dollars yearly.

American Hoist & Derrick Co.
ST. PAUL, MINN.




Have beaten all others for Economy and Continuous Operation;
Are independent of ground conditions: Handle bundles of small
logs as readily as single logs; Deliver logs free from sand or gravel

CABLEWAY SKIDDER, TREE RIGGED, WITH GUY LOADER

; Maéhinesthat Log without Horses. ‘_‘Built' in Three Styles:

_ Tree-Rigged with Guy Loader
~ With Steel Spar, mounted on wheels :
_ With Steel Spar, straddling the tracks, with Swinging Loading Boom

All equipped with Branch Rope Slack Puller with Patent Swivel Attachment and
~ Special Tensioning Device with Walking Split Anchorage. Shaw Attachments

BRANCH OFFICES: CHICAGO and SEATTLE
. ; . AGENCIES :
E{ANS; Woodward, W{ght & Company, Ltd. CANADA: Allis-Cha:mers-Bullock, Ltd., Montreal and Vancouver




