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ADVERTISEMENTS 3

“The Hanlon Locomotive Sander”

Reliability first of all
Economy is bound to follow

B. J. Coghlin Co.. Limited, Agents - Montreal
Hanlon Locomotive Sander Co. - Winchester, Mass.

Dougall Railway Varnishes

Steel car Liquid Primer and Paste Surfacer (for both wooden
and steel cars). We will gladly send you full particulars of
the {))onpll 15:day Formula, and 7-day Formula (for hurried
work).

You should have the details of these systems handy for
reference—write to-day.

The Dougall Varnish Co. Limited, - Montreal
Associated with Murphy Varnish Co., U.8.A.

For Sale
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MUD PLUG OR WASH OUT TAPS

44444

BUTTERFIELD & CO. -  Rock Island, Quebec

TEN THOUSAND LOCOMOTIVES ARE EQUIPPED WITH

THE PYLE-NATIONAL
ELECTRIC HEADLIGHT

PROTECTING 30,000 ENGINEERS AND FIREMEN AND
THE LIVES OF MILLIONS, AND AN IMMENSE
AMOUNT OF PROPERTY

Canadian Representatives—THE HOLDEN COMPANY, LIMITED., MONTREAL

For Sale
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Gold Medal—World’s Exposition, Brussels, 1910

 VALVE ‘ DISCS

“PRACTICALLY INDESTRUCTIBLE"
For long and satisfactory service, nothing to equal them
has ever been made
Manufactured solely by
GUTTA PERCHA & RUBBER, Limited

Toronto, Montreal, Winnipeg, Calgary, Vancouver

For Sale
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Go To The Leadlng House

For all kinds of HARDWARE, th, and METALS
SILVERWARE, CuTLERY, and SPORTING Goobs

RIGE LEWIS & SON, Limited, - TORONTO

Victoria Street
(Just ohvo Kh. Street.)

NORTON BALL BEAI BEARING JACKS
For all Classes of Servlco
Standard on the Leading Railroads.
Send for Complete Catalogue showing 50 styles,
8 to 70 tons capacity.

NORTON MADE IN CANADA by
neatan e A 0. NORTEN, I, Coaticook, Quebee
SAFETY PINTSCH SAFETY
ELECTRIC MANTLE CAR LIGHTING
LIGHT LIGHT FIXTURES
B e A e Seimy e

The Safety Car Heating & Lighting Co.

2 Rector St., New York
Chicage Philadelphla Washington Boeston $t. Louls San Francisce Mentreal

For Sale




PRIMERS SURFACERS
COLORS VARNISHES

WE MANUFACTURE

Complete Systems for both Steel ami
Wooden Coach Finishing

FULL PARTICULARS GLADLY SUBMITTED
MADE IN CANADA BY

SAMPLES SAMPLES

e | ipeiALVARNISH & CoLo(o. |

WINNIPEC TORONTO VANCOUVER
GANADA -

THE CANADA
[RON CORPORATION

Limited

CAR WHEELS
CAST IRON WATER AND

GAS PIPES
FLANGED PIPE, For Sale
SPECIALS, Ete.

CASTINGS of all kinds
PIG IRON, ORE

—

W HEAD OFFICE :

MARK FISHER BUILDING

MONTREAL
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nm KERR & * VALVES

Write for Catalogue to-day
and get acquainted with what
we can furnish you with better
than anyone else.

Fy

All of our valves are tested

d guaranteed tight,

nd u\e st of material nnd

workmnn ip l employed.

Specify “ Kerr's" and get con-
vin

THE KERR ENGINE CO., Limited

VALVES AND HYDRANTS
WALKERVILLE. - ONTARIO

2

CONTINUOUS JOINT
Over 50,000 miles in use. Rolled from Best Quality Steel

The Rail Joint Co. of Can., Ltd, ®==z%.c%.v= Montreal

Inm o! l... Supported Rail Joints for Standard and
ti also Girder Step or Compromise, Frog
and omw\. and Insulating Raill Joints, protected by Patents

-
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HOTEL CARLS—RITE

“The House of Comfort”
| $2.50 per day and up. American Plan

‘ ALSO EUROPEAN PLAN
Headquarters for

‘ “The Central Railway and-Eagineering Club of Canada

Po son lron Works Limited
TORONTO

ENGINEERS. BOILERMAKERS AND STEEL SHIPBUILDERS
HEINE SAFETY WATER-TUBE BOILERS

Canadian Agents for
The B. F. Sturtevant Company, of Boston
Manufacturers ot Fans, Exhausts and Blowers, Etc.

GARLOCK PACKINGS

>

Write for new catalogue Mustrating
PACKINGS FOR EVERY PURPOSE

THE GARLOCK PACKING COMPANY

\ TORONTO HAMILTON MONTREAL

For Sale
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Pacific Type Passenger Locomolive
Canadian Pacific Railway

Total weight of Engine, 223,000 pounds.
Weight on drivers, 142,000 pounds.
Diameter of drivers, 70 inches.
Boiler pressure, 200 pounds.
Cylinders, 22} x 28 inches.
Maximum tractive power, 34,500 pounds.

H MONTREAL LOCOMOTIVE WORKS, LIMITED
Dominion Express Building, Montreal, Canada

4

For Sale

WICKES
Vertical Water Tube Boiler

BU—II;—BY
Tue Wickes Bower Co.
Saginaw, Michigan USA.
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BERTRAM
MACHINE TOOLS

24in. B.G. CRANK SHAPER

The John Bertram & Sons Co. Limited

Dundas, - Ontario

MONTREAL VANCOUVER WINNIPEG
Drummond Bldg. Bank of Hamilton Bldg.

[ SMALL TOOLS

Taps Dies Reamers Cutters Drills
— MADE IN CANADA —

5 Pratt & Whitney Co.
Of Canada Limited
Dundas, - (Ontario
MONTREAL VANCOUVER WINNIPEG
Prummond Bldg. Bank of Hamilton Bldg.
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THE IDEAL BEVERAGE

A PALE ALE, palatable, full of the virtues of malt and
hops, and in sparkling condition, is the ideal beverage.

ASK FOR
/
And when chemists announce
its purity and judges its merits, W
one needs look no further. - -

(LONDON)

e

Dunlop Mechanical
Rubber Goods

Always consider the Dunlop Company
in submitting specifications for any
line of Mechanical Rubber Goods.

Air Brake Hose Steam Hose
T ender Hose Water Hose

Toreate Montreal Winnipeg Vancouver
Vieteria $t. John, N B. Calgary Lenden, Ont.
Regina Ottawa Hamiiten Cobailt Neison

Lo v e SR T

§——
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MEETING OF THE CENTRAL RAILWAY AND
ENGINEERING CLUB OF CANADA

Commirree Room, HOTEL CarLs-RITE,

Toronto, Tuesday, February 23rd, 1915

&
=

The President, Mr. Jas. Wright, occupied the chair.

Chairman,—

It is somewhat later than the regular hour for opening our
meeting, and the heavy storm has evidently somewhat cur-
tailed our attendance.

The first order of business is the reading of the minutes
of the previous meeting. As you have all had a copy of these
minutes, it will be in order for some to move they be adopted

as read. :
Moved by Mr. J. 8. Grassick, seconded by Mr. F, R. Wick-

gon, that the minutes of the previous meeting be adopted

Chairman,—

The next order of business is the remarks of the President.

I have nothing to say to you this evening, except to announce
that at the next m seting, March 23rd, Mr. C. G. Sherman, of
the Canadian General Fire Extinguisher Co., will read us a
paper on « Automatic Sprinklers.”

MEMBERS PRESENT

J. 8. Grassick F. R. Wickson W. C. Sealy

Geo. Baldwin N. A. Davis G. S. Browne

T. B. Cole J. Douglas Jas. Barker i
T, J. Walsh Geo. H. Boyd Jas. Do

C. de Grouchy E. Logan C. McNair

Jas. Wright Geo. M. Smith E. A. Wilkinson

J. B. Robb J. Dodds W. Evans. s
Chairman,—

I will now call on Mr. McNair to read his paper.
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LOCOMOTIVE LUBRICATION
By C. McNair, Representative, Galena Signal 0il Co.

o

The principle of lubrication is as old as man; and as he bad
to use but little ingenuity in discovering this principle and its
purpose, it being exemplified in the articulation of his own
frame, it is fair to assume that he acquired this knowledge at &
very early period. Max Verworm, an eminent writer on
physiology, writes that early man discovered many simple
phenomena by self observation.

It is well known that the ancients possessed at least some
simple types of machines, for the reason that they raised many

t stones to & considerable height in completed works,
after having transported them great distances from the quar-
ries whence they were taken. And it cannot be doubted that
engineers in building some of the great pyramids 4,000 years
B.C., required the rubbing surfaces of the machines and im-
plements in use to be lubricated, so as to be used more effec-
tively. Neither can it be doubted that even at that early
date the efficiency of various lubricants was discussed. Although
some knowledge of this, one of the most important essentials
to mechanical progress, has been possessed by man for many
years, the sub.ect has not been given the attention by the
engineer and man of science that its importance would justify.
However, science and mechanics are greatly indebted to some
earnest and very able students of the subject for considerable
practical information and working data, some of which has
taken the form of world wide formulae.

The efficiency of a machine is measured by the quantity
of work obtained, by dividing the amount of useful work per-
formed by the gross work of the machine; and experience has
taught that friction is the principle cause of loss of energy and
waste of work in machinery. Also that waste energy is re-
. duced to a minimum by & proper choice of rubbing surfaces and
by the best lubrication.

Since lubrication has for its object both the reduction of
friction and the prevention of excessive development of heat,

the value of the lubricant depends on 1ts efficiency in reducing
friction, its durability under wear, its freedom from liability
(0 “gum,” its freedom from acid and grit and its permanence
of composition and- its physical condition when subjected to
changes of temperature. it is of great importance to remem-
) ber that the higher the temperature the less is the lubricating
power of any lubricant; and consequently if we have an

il ——
=
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efficient lubricant under normal conditions, it should not be
assumed that a hot bearing may be cooled by increasing the
quantity of lubricants on it, but the cause of the bearing
heating should be removed, and time and money saved.

It is needless for the writer to attempt any discussion or
comparison of the various lubricants and their characteristics,
which some chemists consider of so great importance in the
selection of the lubricants. Suffice it to say, that it has long
since been an acknowledged fact that vegetable oil and animal
fats are inferior to properly refined petroleum oil for machin-
ery lubrication. Nearly all vegetable and animal oils are
compounds of glycerine with fatty acids, and in this resfect
essentially differ from the mineral oils. When kept for a long
period decomposition takes place, acid is set free, and the oil
becomes rancid. This rancid oil will attack and injure ma-
chinery.

Regarding viscosity, gravity and the flash, and burning
temperature, assumed by some to be of so much value in
determining the quality of lubricating oil, & prominent writer
in his book on “lubricants, oils and greases,” says: “The
tests that usually influence the choice or purchase of lubricat-
ing oils are the specific gravity and viscosity; but in reality
these tests count for little, for the reason that but a small
idea of the lubricating quality of an oil can be gained from
either of the tests separately, and not very much even when
taken conjointly, except in extreme cases; 85, for instance, we
know that a very thin light oil is useless for steam cylinder and
heavy journal lubrication, and that a thick heavy oil is equally
useless for light, high speed spindles.”

Another writer says of ‘specific gravity,” “it may be
pointed out that this characteristic affords little or no informa-
tion as regards the lubricating powers of an oil. The specific
gravity is, however, an aid in selecting an oil for a particular
class of machinery. The viscosity does not furnish an abso-
lute means of determing the lubricating value of an oil either,
although it enables one to draw certain conclusions. Thus,
if the viscosity is too low, the film of oil which keeps the bear-
ings of rapidly moving machinery apart is not sufficiently
developed to keep the metal surfaces asunder, and therefore
the friction between them is not sufficiently diminished. Again,
if the viscosity of an oil is too high, the resistance of the film
is so great that heating occurs and the bearings become warm,
or even hot, the heat so generated being proportional to the
internal friction of the oil, or, in other words, to its viscosity.
That oil will prove the best which under given conditions of

,, pressure and temperature has the lowest permissible
ty.”

Many consumers of large quantities of lubricating oil,

!
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particularly large railway systems, are provided with labora-
tory facilities, both chemical and physical, and it not infre-
quently happens that those in charge of these laboratories feel
that the department is not entirely fulfilling its purpose if
it does not exercise a certain supervision over the purchase of
lubricating oils; making very rigid requirements for the flash,

. burning, viscosity and gravity tests, assuming when the oils

| meet these requirements that they have fine lubricating quali-
ties, when, as a matter of fact, oils having much better lubricat-

N ing qualities may be barred by the very requirements intended
to serve as a means for getting the best, the requirements thus
{efeating the very purpose they were intended to serve. Prof.
Thurston in his book on * Friction and Lost Work in Machin-
ery” states in this connection, “The consumer will usually
find it economical to use that lubricant which he has found to
be the best, with little regard to price, and often finds real
economy in using the better material, gaining enough to pay
excess in the total cost very many times over.”

When it is considered that the locomotive, and all it has
accomplished in the interests of man would not have been
possible but for the principle of lubrication, the importance
of the knowledge of this subject becomes at once apparent.
Lubrication has been, and is, just as essential in making the
locomotive possible as that great source of power, heat energy,
or the water which affords » medium for its conversion into
an active force. Without lubrication the locomotive would
be impossible, and even with it a considerable portion of the
power developed by the locomotive is exerted to overcome
the resistance in its moving parts due to friction.

While the information obtainable on the subject is rather
meagre, we know that the lubricants used and the means of
applying them to the primitive locomotive were in keeping
with the crude design of all the parts; and inasmuch as we
find that the modern locomotive with its nicely designed parts
and using the very best lubricant applied by modern methods,
loses through friction over 10 per cent of the maximum power
developed; and as we know this quantity or proportion of

waste energy is considerably affected by the quality of the
| lubricant used, it is reasonable to suppose that the success of
the early locomotive was in no small measure delayed by

n faulty and inefficient lubrication.

The present hydrostatic lubricator with its disc sight
glasses and attachments for stopping the feed without dis-
turbing the adjustment of the feed valve, and automatic drain
valve for preventing loss of oil when draining lubricator, is a
tremendous advance in the interest of safety and economy over
the tallow cup of forty years ago. But it is neither fool proof
nor perfect; it requires intelligent handling for effective ser-
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vice, and for it to give the most effective service the locomotive
must also have intelligent handling. The lubricator should
be so located that the engineer may have an unobstructed
view, not only of, but through the sight feed glasses; and in
all cases it must be located so that the oil pipes have a constant
downward course, as an upward turn in the pipe will pocket
the oil and result in an intermittent feed to the valve and
cylinder, and consequent imperfect lubrication.

A case is known where an inspector was recently called to
investigate a complaint of imperfect valve lubrication on a
locomotive, and found the lubricator located on the engineer’s
side of the boiler 8 or 10 inches below the top; the lubricator
pipe to the left steam chest was trained up over the boiler and
had to slope upwards at least 10 or 12 inches above the point
of connection at the lubricator.

The best service from a valve or cylinder oil, requires that
it enter the steam chest thoroughly atomized, each drop being
divided into thousands of minute drops, or atoms, as it reaches
the rubbing surfaces. This is accomplished by a combination
process of emulsification, va rization, and atomization and
it follows that a first class cy inder oil must possess the quali-
ties to readily emulsify and atomize, with a sufficient degree
of vaporization to spread itself over the surface with the steam,
in other words to lubricate the steam. Uniformity of distri-
bution is as important as the uniformity of supply. These are
principles that apply to valve and cylinder lubrication, irres-
pective of type of valve or temperature of steam.

The design of valve and method of introducing the oil are
very important factors. It has been practically demonstrated
that a flat or slide valve cannot be successfully used with very
high temperature of steam, because of the heat warping the
valve, presenting an uneven surface to the seat, but with the
modern locomotive of to-day we have piston valves with super-
heated steam which after giving our engineers some alarm on
the start, we find are as easy if not easier to lubricate than slide
valves with saturated steam.

The evolution of the locomotive has carried with it the
p from the earlier method of delivering the lubricant
through the medium of a plug cup, located on top of the steam
chest, to the more convenient location in the cab. The auto-
matic displacement cup located on top of the steam chest, has
been superseded by the hydrostatic, or mechanically operated
lubricators, but it seems that because, in the infancy of the
locomotive from the top of the steam chest was the logical
place to admit the lubricant, precedent rules that the old cus-
tom shall prevail and at present, on a large percentage of the
locomotives in this country the oil for valve and eylinder
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lubrication is delivered direct to the steam chest or valve
chamber.

Is there any good reason for a continuance of this practice,
other than convenience, custom, or precedent?

The best authorities are agreed that the ideal method of
lubricating steam surfaces, is by having the oil introduced in
an atomized form, lubricating the steam. Then why not
deliver the oil into the steam at a point where this process can
take place before it reaches the steam chest or valve chamber,
and thus secure lubrication at every point where the steam
has contact?

The lubricator pipe should enter the steam cavity, or
steam pipe well above the steam chest and not at the top of
the steam chest, as did the old fashioned tallow cup for the
reason that it has been pretty well established that the most
effective valve and cylinder lubrication is accomplished by
saturating the steam with the lubricant before it comes into
contact with the parts to be lubricated, rather than depending
upon the parts being smeared with the lubricant. In view of
this it is hard to understand why the practice of entering the
pipes at the top of the steam chest is continued unless it be
due to the general tendency to pursue old methods.

Admitting the theory of saturating the steam with the
lubricant to be true, it is evident that that oil which can be
most readily taken up by the steam without having its lubri-
cating qualities im aired, is the most effective lubricant;
granting of course, that service has proved it to be an effective
lubricant.

Going & little farther with the same reasoning it is found
by experience that the most effective lubrication is accom-
lished in the cylinders of engines using saturated steam, when
the oil comes in contact with the steam in the form of an
emulsion; the oil in this condition being highly impregnated
with water. This emulsion probably results from the oil
forming a coating in the bottom of the lubricating pipe and the
condensed steam picking it up in small particles during its
downward passage to the steam chest. When this emt:ﬁsion
or mixture of oil and water comes in contact with the steam it
immediately flashes into steam, owing to its large contents of
water. The steam in this way becomes saturated or filled
with small particles of oil, which congeal and adhere to the
surrounding walls and all enclosed surfaces. This separation
of the oil into small particles and consequent distribution by
the steam, is not so well accomplished when the oil feeds into
the steam in & condition unmixed with water, as the vaporizing
temperature of the oil is considerably higher than the tem- »
perature of steam at 200 or even 225 Ibs. pressure. Hence,
this additional argument in favour of an oil that is not too

L
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heavy at a medium temperature as the thin oil will mix more
readily with the condensed steam.

T« line of argument does not apply to engines using
superheated steam 80 much, as the heat at high temperature
superheated steam is usually sufficient to separate the oil into
particles small enough to be carried by the steam without the
presence of water.

In connection with the thought just advanced it is proper
to bear in mind that with the use of the hydrostatic lubricator,
the oil is not forced into the steam chest, but is entirely depend-
ant upon the force of gravity to carry it there. This depends
upon gravity for perfect operation and the fact that the
gravitative force only acts upon the oil when the steam pres-
sure is uniform throughout the entire length of the lubricator
pipes, is probably the greatest imperfection of the hydrostatic
lubricator; but its reliability in other respects and its ease of
maintenance so preponderates this fault that it is commended
as the most acceptable device for the purpose. As practically
every handbook published for the benefit of the locomotive
engineer, describes in detail the various types of hydrostatic
lubricators and the proper method of applying and operating
them, it is not necessary to devote space to features that have
been fully covered by more able writers.

The engineer of experience has learned that it is necessary
when working his engine under certain conditions with full
throttle to occasionally ease up on the throttle to permit the
steam pressure in the lubricator pipe to equalize, otherwise
the pressure becomes greatest at the steam chest end of the
pipes, and the material in the pipes ceases to flow downward,
thus interfering with proper lubrication. When the engineer
is unacquainted with the existence of this condition, he often
wrongly assumes that the lubricator is not feeding enough oil
when his engine begins to indicate improper lubrication.

With the more general application of high temperature
superheaters to locomotives many were concerned to know how
the valves and cylinders of the locomotive using high temper-
ature superheated steam were to be lubricated, and whether
the oil would stand the high temperature and still retain its
lubricating properties. Because of the use of improper ma-
terial in the cylinders and packing, and the lack of experience
in handling the superheat locomotives, much trouble was at
first experienced in the operation and maintenance of some
of these locomotives, and it was very promptly assumed by
some that the fault lay in the lubricant. The manufacturers
of the lubricant, after careful investigation, determined that
the lubricant was able to meet this new tax upon it without
being appreciably affected as to its value, and were very shortly
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able to convince the doubful of the correctness of their con=
clusions.

Since the substitution of materials more able to resist
wear and tear at high temperature, and a better knowledge
resulting from exprrience in the proper handling of the super-
heat locomotive, the troubles of maintenance and operation
have practically disappeared and it bas been found that this
type of locomotive can be just as effectively and economically
lubricated as the non-superheat locomotive.

The important thing to remember in the operation of the
locomotive using superheated steam is that the lubricant does
not flash or burn in an atmosphere of steam, even though it
be 1000 deg. F, therefore if care be exercised to maintain an
atmosphere of steam in the steam chests and cylinders there
will be no carbonization of a proper lubricant. Those railway
officers having had the longest and most extensive experience
in operating the superheat locomotive require these engines
to be equipped with some form of auxiliary or drifting throttle
to be opened when the main throttle is closed while the engine
is drifting.

Experience has taught the unprejudiced that the direct
cylinder feed is not only unnecessary but that better results
are actually obtained without it. Much of the accumulation
in the cylinders and deposit on the cylinder walls of these
engines is undoubtedly due to too much oil, and this has been
found to be the case mostly with engines equipped with the
lubricator pipes connected direct to the cylinders.

If the theory of effective valve and cylinder lubrication
by saturating the live steam with the lubricants be true, then
it is true that the lubricator pipes leading directly to the
cylinders are not necessary, because ample lubrication is
secured from the particles of oil contained in the steam, which
must come in contact with the cylinder walls after leaving
the steam chest. The hydrostatic lubricator must inevitably
maintain & more continuous and uniform feed of oil to the
cylinders on locomotives using superheated steam than on
those using saturated steam; for the reason that the steam in
being forced through the contorted passages of the super-
heater suffers a loss in pressure before reaching the steam
chest, consequently the steam pressure in the lubricator pipes,
at the steam chest end of the pipe, never exceeds or even
equals the pressure of the lubricator end.

It should be borne in mind that the only force behind the
steam flowing through the superheater to the steam chest is
the boiler pressure, and that notwithstanding the superheat-
ing, the steam in overcoming the friction in the superheater
pipes must lose in pressure before reaching the steam chest.

The advancement in the lubrication of the external parts

e
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of the locomotive has probabiy not been so great as with
valves and cylinders, yet a marked improvement has been
effected, both in the interest of efficiency and economy, by
the substitution of mineral for vegetable and animal oils for
this purpose.

The introduction of mineral oil for locomotive lubrication
can best be told by quoting from the 1909 report of the Master
Mechanic’s Committee on Locomotive Lubrication. On page
269, 1909 proceedings, American Railway Master Mechanic’s
Association, we find the following:

““The mineral oils or petroleums were placed on the market
in the years soon following, and on account of their cheapness
and superiority as a lubricant, their use became general.
The natural West Virginia oil, with its notable characteristics
. . . immediately found favor and was considered super-
ior to sperm. The production of West Virginia oil was limited,
and as the demands rapidly increased the supply wassoon
exhausted. Mineral oils of varying qualities, good, indifferent
and bad, competed for the lubricating business, and as uni-
formity was desirable the old adage of ‘Necessity being the
mother of invention’ was exemplified by a manufacturing
concern in 1869 introducing for railroad service an oil for
external lubrication, combining the excellent qualities of
nature’s best lubricating product with other ingredients,
producing an article which met all of the requirements of the
day; . . . a gravity permitting of ready flow, and the
sustaining power for support of the ever increasing loads upon
the bearing surfaces. The lubricant has stood the test of
service from the date of its introduction, and is now used on
the majority of the railroads of this country, as well as on
many of the English and Continental lines of Europe.”

The rapid development of the locomotive into units of
very heavy power, occasioned by the constantly increasing
demand of transportation have gradually produced such
radical changes in the manner of operation and maintenance,
until lubricating conditions seemed to demand the use of grease
on crank pins, and a litile later the same lubricant began to
find favor when applied to driving journals.

The popular argument in favor of the use of grease on
driving journals, is that the bearings require less care and |
attention than when lubricated with oil. The influence of
this argument has been rather far reaching in its effect upon t
the conditions surrounding the lubrication and maintenance of |
the most important bearing on the locomotive, with the result
that so little care is coming to be used in the proper preparation g
and maintenance of main journals and bearings that it is to be
feared that the day may come when the mechanical depart-
ment will have to recognize that power conditions with grease
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Jubrication are more of a problem than with oil, and the execu-
tive officers of roads will endeavor to find the cause of the
increased fuel consumption.

The annual oil bill of a large and important railroad is
something of an item and the effective lubrication of the 'oco-
motive has a vital relation to successful transportation, but
the cost of fuel and locomotive maintenance are subjects which
in the present struggle for profitable operation cannot very
well be ignored. Fuel consumption for locomotives of this
country is estimated to exceed $200,000,000 annually. If the
loss of energy of the locomotive under the best conditions be
10 per cent and the conditions are such as to increase this loss
5 per cent, $10,000,000 are added annually to the cost of fuel
from which no revenue is being derived.

To get the best possible resnlts from the use of grease in
driving boxes, the brasses shoald be made of good bearing
metal, homogeneous and free from all imperfections incident
to poor foundry work; they should be bored to proper diameter
and given a reasonably good fit, using the same care in
respects as for oil lubricated bearings. The perforated screen
of the grease cellar must be made to exactly conform to the
diameter and have a full bearing against the journcl over its
entire surface; otherwise the grease does not feed properly
and becomes carbonized resulting in a hot box. The grease
cake should be machine pressed to fit the cellar and not allowed
to get too thin before it is renewed.

Driving journal lubrication is too important a feature in
!gtl:omotive operation to relegate to the ignorant and irrespons-
ible.

The practice of blowing off locomotive boilers in the pit,
directly under the driving journals has a detrimental effect
upon the driving journal packing, and is particularly objec-
tionable when the cellars are packed with grease, as the con-
densed steam has a very deteriorating effect upon the grease.

Running locomotives at high speed, that have been designed
to pull heavy loads at low speed, is one of the most common
causes of the heating of locomotive journals. A locomotive
with driving wheels 54 inch diameter, journals 10 inch diam-
eter, and a 30 inch piston stroke, running 45 miles an hour has
a piston speed of 1,400 feet per minute and the speed of the
surface of the driving journal is 12 feet per second; the speed
of both the piston and driving journals being twice what it
should be.

The lubrication of the other parts of the locomotive has
undergone no great change, except in the character of the
lubricants and the economical use of it.

The adoption of types of valve gear, other than the Steven-
son link motion, the rubbing parts of which are more acces-

-J—-——_
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gible and less liable to heat, has assisted much towards more
effective and economical lubrication of these parts. Guide
bars are found to be more effectively and economically lubri-
cated by locating a packing cup midway of the length on top
of the bottom crosshead shoe, and one adjustable feed oil cup
midway of the length on top of the top guide bar.

The improvements in the parts of the locomotive; improved
oil houses, equipped with adequate storage tanks and self
measuring devices; improved methods of saturating the waste
packing and removing the surplus oil in room kept at proper
temperature, the reclamation and re-use of grease; the re-
clamation and renovation of old waste packing by putting it *
through a hot oil bath; the proper preparation of grease into
forms for driving journal lubrication and into candles and
dises for crank pin lubrication; and above all the daily atten-
tion given the subject by railway officers and subordinates,
combined with the greatest of all essentials in the economigal
uce of anything, proper accounting and comparative state-
ments, have all been important factors in bringing about an
economy in locomotive lubrication that has not only awakened
the wonder of all acquainted with it, but has aroused such an
interest in the minds of railroad officers that they have applied
the same methods for economy to other departments with the
result that it is impossible to estimate the total saving that has
resulted directly and indirectly from these methods.

Notwithstanding some opinions to the contrary, the econ-
omical lubrication of the locomotive inevitably means efficient
lubrication; for the reason that a more than sufficient oil not
only encourages a wasteful and careless application, but also
fosiers a thoughtless and irresponsible attitude towards loco-
motive operation and maintenance; while a supply which has
been int.elli%ently determined as sufficient tends towards
careful use of lubricant and careful operation and maintenance.
Even at this late day, when we know that after all the modern
term; “Scientific management’’, is only a term for finding
the best and making it the standard, and although in almcst
every department of human endeavor, limitations recognized
as standard, are applied, there are those who still hesitate to
limit the supply of oil to meet certain conditions, even when
the quantity to meet said conditions has been well established.

There is no good reason why a number of men operating
the same machine, under the same conditions, should not be
able to lubricate the said machine, doing uniform quantities
of work, with uniform quantities of lubricant. Any other
arrangement simply encourages inefficiency on the part of
some of the operators.

The great difference existing between the results obtained
on different railroads towards economical and efficient loco-
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motive lubrication is the strongest possible argument that the
Lv;)rk of education has not been completed, but really just
gun.

I trust this contribution, if of no other service, will be an
incentive to all well wishers of the club to add their “Mite”
in whatever manner possible to the success of the club and at
some future time the subject of this occasion may be presented
in a more interesting and instructive form,

Chairman,—

As the hour is getting late, I think it would be well if we
postponed the discussion of this paper until some future
meeting.

It will be in order for some one to move that the meeting
adjourn.

Moved by Mr. N. A. Davis, seconded by Mr. J. B. Robb,
that the meeting adjourn.
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“Canada’s Leading Tool House "

ENGINEERS’ WRENCHES

IN ALL SIZES
— All Kinds Engineers’ Tools and Supplies —

AIKENHEAD HARDWARE LIMITED

17,19, 21 Temperance 8t. - Wholesale and Retail

JENKIN'S VALVE

For Sale

ANCHOR PACKINGS

Steam Hydraulic and Sheet Packings
ANKORITE Pump Valves ANKORITE Valve Discs
ANKORITE Guage Glasses ANKORITE Leathers

The Anchor Packing Company Limited
Montreal Toronto Winnipeg
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GRIP NUTS

For Simplicity, Efficiency, Initial and Maintenance Economy

85% of the equipment built in the United States in the past year had GRIP NUTS
specified. Practically every road is using them. The Harriman System is one
of the many that has standardised GRIP NUTS on all equipment.

GRIP NUTS

This photograph was taken 14 months after the GRIP NUTS were l&plied. The test
was entirely satisfactory, not a nut having lost off. Asa result, RIP NUTS
are now generally used on this railroad on all rolling stock.

We will cheerfully furnish sample nuts. Send us diameter of bolt.

CANADA GRIP NUT COMPANY, Limited

WORKS, MONTREAL, QUE.
St. Johns, Que. 803 Eastern Townships Bank Bldg.




Polarized Metallic chemieals

Means something out of the ordinary.
These Chemicals
TREAT THE IRON
REMOVE THE SCALE
EXTEND THE LIFE OF THE BOILER
STOP CORROSION
STOP FOAMING

We not only claim this, we can prove it.

Polarised Metallic Chemicals are for use in Locomotives and
are in solid form—a shop proposition—and you are not dependent
upon the engine crew

Write for particulars.
Manufactured only by

CHER' : THE
Pwmmlox  Bird-Archer

COMPANY
0

90 West Street,
New York

Laberatory and Factory—

tnd and Bristol Streets
Philadelphia, Pa.

Canadian Factory—563 Talbot Avenue, Winnipeg, Man.
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To Parties Manufacturing, or
Intending to Manufacture,
in Canada

\ E are prepared to produce, upon & large scale,
articles of metal and wood.

Our facilities are those mecessary for the extensive
and economical manufacture of the heaviest
freight cars and the highest class of passenger cars.
These facilities include plants for the manufacture
of steel, malleable and grey iron castings—rolled
steel and iron products—frogs, switches and track
work for electric and steam railways—coil and
elliptic springs—forgings—cabinet and other wood
work—and all preparatory and finishing adjuncts.
The various plants are distributed from Ambherst,
N.S., to Fort William, Ont.

Correspondence invited.

Please address Sales Department,
P.O. Box 180, Montreal

Canadian Car & Foundry Company, Limited

Canadian Steel Foundries, Limited

Pratt & Letchwerth Company, Limited
Rhodes, Curry Company, Limited




