“quantity is not only of greatiimportance in caleulabing
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chord B ¢, which is assumed to'bhe the radius of the |

foree in’ equation (4). S

However, for approxinabe prackica
i searcely necessary ho go into suelr refinements, and
tho first sbep towards atbaining greater accuracy in' the
solution of thig problem must: be in the direction of
carclul. research into the resisbance 0 ¢rushing of
the various metals and alloys under 'varying degrees
of compression, and thus ‘of ‘obtaining the necessary
data without which no very close estimate’of the power
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b lengbh of line, it has never
ki) nd ;) further, s ich a
cachly the nee f King’s
“bh Biidge-has never before
fHicago, " Milwaukee and’
4l length of ‘ore’ than

length as' 40'miles—e
Ctross Lo Pérbli, vid the Fo
beet approached. 'The
St. Paul Railway has a tot
10,000 miles of line, and’ ey Lln‘gugh ‘nearly
1000 eities and  towns of cor merdial ‘significanice.
The direction it takes westward from Chicago to the
g, 10Tt was

Root Mountains are erossed at anelevation of 41697,
and there are very heavy inclines on both sides of the
range, the average gradients being 1.288 per cont. on
the eastern ‘slope;iand L. 39 per cent. on (he wesberi
slope, phe raaximum. ineach case being 1.7 per cerl.
i the 440 miles there are, in addition to the foregoing,
numerous: gradients of 1in100 and stbeeper than that.
There:is, for example, a continuous stretely of 49 miles

'of 1. per cent. gradient on the wesh slope: ol the Belt
Mountains. - As might.Be expected; too, the curvabore
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required by .a rolling. mill for any -given duby ds
possible. A I N e ) i

The line of reagoningtemployed in:the foregoing
arbicle has been-chosen tojemphasise the fact that the
veduction of metal in a rolling mill is due mainly to a
COMpPressive factiong and  also to find a convenient
expresgion for. the rosultant - vertical compressive
force,. which  is. tho reaction  on the . rolls. .-This

the frictional Tosses in a rolling mill, but also in'design
sgos - bo,swhich the mill
frames and xolls .are. mﬂ.)_]coted.;;q An - alternative
and oqually  rveliable result may:. Jbe deduced by
following a different J ine of reasoning; based,upon the
primary achive force, viz:, the pullidue to the friction
hobween the roll surfaces and the metal which draws
the shrip through the rolls. This . method  gives a.
regultant exprossion for the horse-power absorbed:in
actually offecting the reduction of the metal, which is
identical with that arrived at- by ithe. first amethod
employed: it peatir e g wh NP Y

ELECTRIFICATION 'ON - THE .CHICAGO,  MIL-
WAUKEE, AND ST. PAUL’ RAILWAY. '
‘ Gart s O e R

W have on several _occasions, ;‘onmb]y; in our
issues of August. 13th and . NOVVGIIi};iOL'_‘,'12_{7]..\;.1&::3(1,'
veferred to the huge scheme of electrification; on the
Chicago, Milwaukee and Sb. Paul Railway. . At the
time of our last arbicle on the subject the electric
trains had nob begun. to rt in regularly. or, to bhe more
oxach, ab the date when our article. was Writtéu they

had not begun to do so, though, as a fach; three days.
hefore onr article appeared, thabis to gay, on December
Oth last, the first electric locomotives were pubt into
Gorvico. During the month of April in this year the

Jength of line over which electric working had extended

was 220 miles, and hy the first of November next it is
expected  thab steam locomotives will have bheen.
entirely superseded ~over the entire distance of
440 miles from Harlowton iin Montana to. Avery in
Tdaho.  The present time would, therclore, appear

\

‘M&,s»n LAKE CITY

)

the first railway to link Chichgo-with St. Paul and
Minneapolis, and ‘it claims to: have been the first
railway to light electrically and sheam heat its pas-
senger trains. We are not sure that this claim could
be ‘substantidbed, especially so far asconcorns the
electric lighting of trains, for, unless we are very
much. mistaken, the London, Brightoi and ' South
Coast Railway swas ahead of any other line in the
world in this respect. Possibly the claim would hold
good-for the United States, but whether it holds. good

. Fig. —MAP OF THE CHICAGO, MILWAUKEE, 'ANDIIST. PAUL RAILWAY.. .
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is heavy, the maximunnt beirig 10 deg.. There are, n
all,36 tunnels, the- longest being the: Sb. Paul Rass
tunnel, over a mile‘and a halfin length, through tho
ridge of the. Bitter Root Mountains. Ifor working
the. traffic on. this part of tho line, before the cleebrifi-
cabion, heavy < Mallet >’ type engines were used, which
weighed 555,700 1b.; or 248 tons, were employed. - We

ticulars.of theseengines and of the electric locomotives
wliichiare taking their place. 11 i b

' The order for the electrification of the line,including

or not, the line has, earned for.itself o reputabion for:
i : 1 . Fo N .
go-aheadness which is cortainly, deserved.: ST

the proyvisionnot ouly of the overhend, sub-station and
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Fig. 2—PROFILE

The section of its system ,which it ias chosen for
electrification is a particularly. heavy piece of line.
We reproduce in Fig. 2 the profile which'we gave in
our issue of November 12th last, which shows the three
main ‘summits that have. to be, surmounted. 'The
natare of ‘the country traversed, however, is more
clearly to be realised from the panoramic sketeh which
we give in Fig. 3. Three separate ranges of mountains
have to be crossed.  Starting from Harlowbon; which
itself stands at 4163fb., the Belt ‘Mo i s
et with and passed by a tunn

, Mountains are first
el at Spnumib with o

{OF THE¥LINE BETWEEN - AVERY. : AND*' HARLOWTON

i

switching arrangements, bub  also the locomolives,
was given to the (eneral Tlectric Company of New
York in September, 1914, and it says much for the
energy displayed by thig firm, that in 15 months
trains had begun to run ‘over a lengbh of 115 miles
The achievement is all the more nobeworthy in thab
during December, 1915, such Jow temperabures were
experienced thab « Mallet *} engines were frozen up als
different points_on bhe, jetn, and that even under
such trying condi ions the work of clectrification waw
carried  out [rapidly so  that the sletm’ engines

Bitter Root Mountains

“FHE EnciNeen”

to bo'a Guitablo” decagion” ori”which:to take a com-
prelgnsive survey: of - thig “big undertaking, and we
propose i what follows o review it at some lengbh.
In doing so ‘we shall have oceagion to repeat s0me
things which have already been_discussed in these
columns, but we-do so in order to make this article
complete in‘itself. - s AP SRy g B T .

“Ab the ottset sorme few words may ' be:devoted to
the railway whiclihas carried practically to completion

Lhis epoch-making scheme-—-for it does create an epoch,’

for though thoe ‘high-voltage: of: 3000 has- been tried

T 3——_1’ANORAMIC SKETCH - OF

i e, ‘W

rail ‘level-of: 5789ft.  abovo ‘the sca. Thon, after a
descent to just below the 4000ft. level the ‘climb up

 the -Rocky Mountains. proper bégins. ' In a run of

soinething over 70 miles, {he highest point, 6352ft.,
is renched at Donald, where the range 18 ‘erogsed in

Pipostone tunnel half ‘a wilo long.~ Of the 'total |

olimb:of - 23658t., some 2000 are mounted 'in the final
21 irmiles or so, bhis reprefenting an average of some
100ft. to the mile or aboub 1" iit BT iy generally
roferred Lo as ¢ the 21 miles of 2 per cent.’ gradient.”
Two hundied and ity ‘miles further o, ihe Bibber

THE  LINE BETV?EEN _AVERY AND HARLOWTON

© 0 Belb Mountains

e

i)

' . 5 i g e s it ‘
might be dispensed with, In all, including shonting.

vards and sidings, an aggreg Lo of about 650 miles
of single track have been electrified. ’
The quesbion of obtaining'the necessary currenl to
work  the electric trains - did not offer. any. greab
difficulty, and the Morttana Power Company under-
took. to supply the: NBCESSALY CNeTEY: ©As can be

'imagined, the district ig rich in | water powers. I

addition to the large hydro-electric station at Greab
| Falls, on the l\’Iissrm:ri'l’\.iv r, in which there is ab

present installed plant with & lotal  eapacity "ol

shall. have occasion . laber to give somo further: par-:

|
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roaling, taking water, oil fuel, &c.; elimination of
lelays due to freezing of locomotives,. loss of steam
in cold weather, &e.; eclimination of non-revenue
trains hauling coal and water for steam locomotives ;
increased tonnage per train; greater reliability and

60,000 Kkilowatds, and which.may be extended so as
to contain 85,000  kilowatts of plant, there are
i3 seubterod about the district, hut all within efficient
: transinission, distances, eleven -other hydro-electric
sbations containing an aggregate of some 93,530

and goods trains, or the high.speed passenger trains
fitted with the usual air blﬁkesi The, problem of
braking is rendered all the more difficult because the
larger part of. the traffic is through goods. freight.
The trains are made up of an agsortment of ** foreign ™’

’ Fig. 4——VOL;1‘-A POWER STATION AT GREAT FALLS

corbainty of maintaining running times; reduction
in train personnel per ton-mile ; reduction in damage
to rolling stock due to.rough handling by steam
"engines ;  greatly increased safety of operation
owing to the employment of regenerative braking,

Jiilowabts of plant, as well ag four steam sbations
holding 5920 kilowatts. The total power ati present
available is, therefore, 159,450 kilowatts. This is
nob all, however, for two other hydro-electric plants
i with a combined c{bpﬂ.ciby of 50,000 kilowatts are in
i course of development
and there are, in addi-
tion, six sites at which

Tig. 5—THOMPSON FALLS POWER STATION

cars, including box and flat cars, coal and orehoppers,

stock cars,  refrigerators, &c.  These  vary in
weight frem 11 6o 256 tons emnpty, and inay

weigh as much as 70 tons loaded. Being} owned
by many different railway systems, the cars and
‘wagons  are equipped
with brakes {or different,
sonditions of operation,

hycdro --electric  plants
might be installed and :
from which a total of

some 121,500 kilowatts
mighti be obtained. As

o tobal, therefore, ghould

these labter plants be
orecbed, as much as
330,060 Ikilowatts would

he available. The power
plants at present in ser-

vice are situated ab
widely separated poir
: g0 that  there is only

: the very remotest
chance of a total failure
in supply.

There were a greab
many  considerations
which influenced the
company in adopting
this important scheme
of transformation from
steam to electric worl-
Sing.  Tirst ofjall it was
saleulated  that  there. .
would be a marked re-
duction in the cost of

]

and in accordance with

different standards as
to braking power and

type of equipment. Tt
is easy to undorstand
that the task of holding
long trains made up of
numbers of such differ-
ently equipped vehicles
is by no moans  easy.
1t is to be remeinbored
that the entive cuergy
of the descending {train,
saving only that amount
noceszary  to. keep it
mmning at the desired
speed, has to be dissi-
pated by the friction of
the bralke shocs on the
wheels. - With a 2500-
ton train mmning-at 17
miles per hour down
a two per cent. gra-
dient, thiz energy may .
amount to 4700 horse-
power, and il is cagy
to realise why under
such conditions brake

clectricity as compared e
with the cost of coal.
Thdeed, the enterprise
has been entered upon
with the full expectation
of effecting such a reduction on the cost of operation
as (o return what is referred to as  an attractive
percentage”  on  the investment. The estimated
cost of the alterations is twelve million dollars—
say £2,400,000-—and gupposing the saving were such

Tig. 6—INTERIOR ' OF VOLTA POWER STATION

as well as a saving in power and a reduction in wheel
and rail wear for the same reason ; absence of the
grinding of brake shoes on gradients ; and, finally,
improvement in tunnel condi ons hecause of the
absence of smoke, gases, and cinders.

—

shoes may  frecquently
hecome red hot and
other serious damage
done.  The annoyance
topassengers, too,
descending a long, steep gradient with the bralke shoes
grinding on the wheels the whole time has to be expe-
rienced to be fully realised. TRegenerative braking, of
course, does away with all this. Ourveadersare familiar .
with its general operation. The motors, instead of

i

- eed s oy B gt 0y ‘ ¢ \ U e b e st i
 Fig. 7—SUB-STATION No. 6 AT .JANNEY ' . .. ..,

i Ppecboy ) 14 A0 it !
1 5 i B i ;

as bo'Teprésent say 5 per cent: on, this sum, this would (7 " Th question ‘of ':(égéngréblve‘ /braking ma

amount to £120,000 ayear.. Bub the saving in.cost {usefully referred to'at greater length.  On’ long
of energy is by 110 Tieans all that will be achieved. sustaiued"gra,t'_li’ga‘nts‘encoy ntered in rossing the three;
There will be reduction in:the ‘maintenance cost, of nio1;ntain"ra,nge_vsﬁ:g_nea / )('h'a._n.cllmg,,’é
the locomotives ;  eliminatio £ delays, due tof | with, stoarn | logomotive 6’ -\11‘1‘1@1‘3.1;;

| oy :
Fig. 8—SUB-STATION No. 4
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ill; ["'s0, in, consequence, can the
specd of the train.” The more (;urr(,ut returned the
slower the speed and wice versd. * In this way it is
posslblo to malke smooth and casy descents, which
are in marked contrast to the periodical slowmg
down. and speeding up of a train controlled by air
brakes alone.

The usual speed of an electrically worked mineral’

or goods train ig 15 miles per hour when it is ascending
the maximum gradient and 17 miles an hour when
running down it, but half the lattor speed. can be
oasily maintained with servies. (,onnecmons ‘of +the
mobors should conditions require »it. * The, energy:
returned to the line by traing uuung “down :hill: ig
oither utilised autom: tically*to work: trains running
up hill, or, if there areinp other trains-between: t
sub-stations (o absorb the - power genemi/e(l by
descending. train, the . -energy passes through - the
sub-station machinery, is converted from direct to
altornating current, and is fed Jinto the distribution
systom L,omwc,mng all the subigtations: Tho Power
Company’s lines are so extensive and the load of such
8 diversified character that any m;uplus power
retuwrned by regenerating lacomotives éan readlly be
absorbed by the system, and credit is given to the
LUl“ ay company for all current” so returned.  The
actual saving in powér is estimated (LL 156 per ceut.
of the total consumption.. - . ‘

We mentioned above that the current to work the
line is obtained from various power stations of the
Montana Power Company. "Two of the principal
supply stations of this company are those at Great
Falls ‘on the Missouri. River and at Thompson Falls
on Clark’s Fork of the Columbia River.  From these
two stations alone there is, -at present available, a
capacity. of 80,000 kilowadtts, and, very shortly, this
uw]vr!mt,v s, we understand, t0 be raised to 115,000
kilowatts. The exteriors of these two stations are
shown in Figs. 4 and 5, while the interior of the firs,
named, which has been called the “ Volta ” plant,
is shown in Fig. "6.. It will be. obseryved: that the
generators are r)l the vertical gpindle type. . Kach
has a rating of 8000 kilowatts .at ..8 power. factor,
and each gencrates at ()b()() volts three- phasc, the
periodicity - being  60. IBach generator is direct
coupled to its own exciter. The generated pressure

of 6600 volts is stepped up to 100,000 volts. forf

transimission.

The power company delivers ¢
company’s transmission line
points where the demand for curren
the charge made for the energy at these poinibs: bmng

.26d. per kilowatt hour. The tra wmission line runs
for tiio most part over the railway ('ompemyq ught
of wa,y but there are points where distance is saved
by taking it over short cuts. There are, in all,
fourteen sub- stations, and their posmlons are ,&hownl
by the numbers in the panoramic engraving. . The
first sub-station westward. of Harlowton is at Two
Dot, a distance of 12 miles. The dlstauces between
the remaining thirteen sub-stations varics between
23.7 miles and 42.7 miles, the average being just
under 33 miles.  The capacities of ten ‘out of the
fourteen stations is 4000 kilowatts,: each station
being equipped with two units each of 2000 kilowatts.
Three of the remaining four stations, namely, those
at Piedinont, at the foot of the twenty-one mile 2 per
cont. climb on the eastward slope of ‘the Rockies ;
ab Janney, to tho west of the Rockies Tunnel ; ‘and
ab Avery, the westernmost point at present elu,tnilgd,
there aro three wunits of 1500 kilowatts each, this
reprosenting 4500 kilowatts installed at each sub-
station.  Finally, at Iast Portal, at the top of the
climb up the castern slopes of the Bitter Root Moun-
tains, the sub-gtation contains three units each of
2000 horse-power.  Hach sub-station can be fed
from either direction, and also at the tie-in points
from a third source of power. All the stations are
oequipped  for converting alternating ecurrent af,
100,000 volts into direct current at 3000 volts, and
each is provided with step-down static transformers,
motor generator sets, switchboard, and the necessary
controlling and switech gear. The transformers
reduce the pressure to 2300 volts, at which pressure
the current is supplied to the synchronous motors
of the motor generating sets.

current generators, which.are permanently connected
in series 0 ‘as to pmduce the 3000 volts required for.
working {he ]o("omohvoo The fields . of both the
synchronous motors and: | rect current generatbors
aro separabely excited by small divect current generas-
tors diroct connected: to cach ‘end. “of -the .motor
genera, tor shafta. Tt will'be seen; therefore, that there:
is a total number of 32 units installed in the fourteen
sub-stations, and that the combined capamby -of the
whole of them is 59,500 kilowatts. : Exterior and:
interior views of several of the gub-stations are given
in Wigs. 7

&)

7
pago 144,

Tur dispute between the railways of the United States
and their 300,000 trainmen has reached a very serious
stage, which may at any moment lead to an unparalleled
sirike.  Lhey demand an eight-hours day, and time and
a-half for overtime. The men refuse arbitration because
they have, they say, no confidence in the 1mpurlm,11‘ry of
anyone. President Woodrow Wilson is giving the matter
his personal attention. -

wﬂl be heaweét -

Each synchronous |
motor drives-on the same shaft two 1500-volt direct |

and 8 and in Figs. 9 to 14 inclusive on

LETTERS TO THE EDITOR.

(We do not hold ourselves responsible for the opinions of our
Correspondents.)

B R.I'L‘.[S H

"THE BXPANSION AND DEVELOPMENT OF

INDUSTRIES. )

q,m,‘—\\/hat steps are we taking to reorganise our industries
and sale methods in order to profit by the lessons the war has
taught us and to place the future well- heing of our commerce

upon a permanent, progressive basis, enabling it to meet on at
least equal terms the bitter attacks of tlie well organised com-

) _pebmon of our rivals in‘the world markéts ?

We lnow that the Associated Chambers of Commerco of this
count.:y are striving to remedy many defects in_our commercial
sy"tun by legislative methods, guvernlng such, matters as the
fearrying of British goods under the Empire flag, discrimination
‘against alien vessels it port dues, preferential-tariffs, compulsory
 registeation 'of “alien trading concerns, reforms of the consular
‘service, revision:of ml[way rates, encouragement of inventious,
‘holding of exhibitions,  &c. &e. Whilst: appreciating “to. tho
full - the importance of ‘all ‘these proposed changes providing,
‘as they do, thenecessary shelter so long required for tho successful
initiation of new incustries and tho protection of trade which
has siffered from the want of such legislation in the past, 1
“would - earnestly call attention to the lamentable fact that it is
not- the -particular province of any associabion, either of firms
cor individuals (nor is it yet possible for them) to investigate
Jfundamentally and to remedy the absence of sale or decline in
sale of our manufacturers’ products in overseas markets. The
holding of o‘dubtmons, the foundation of bmnks, the establish-
ment of Information Bureaux, the porsuasion of the public to
purchase British goods, the gathering together of erudite gentle-
mon to consult upon these matters, the offers of Government to
support various industries, though all excellent, will not prove
to be, in my opinion, the remedy we now seek to overcome the
difficulties confronting British industry, so as to place it upon
that firm basis which will be indispensable in the years to come.

A time has now arvived when, i addition to existing outlets
for the goods of our manufacturers, either by direct sale through
their own representatives or through ermL firms, a, national
commercial organisation should be ealled into ‘being, which will
not content itself by leaving mnsold that for which the demand

patriotically penetrate into the causes why such articles are not
-gold from this country, and will through: organisation at home
and abroad bring back to'thig country the trade in such articles.

I propese that a national organisation should be immo-
diately established in the form of a commercial company, having
Jorits.object the reorganisation of Bribish sales and manufactur-
ing:mothods aiid - the éxtensioh of our.commerce overseas, work-
iing 1uclecncL0uLJy of, yet clogely: associnted with our Chambers
‘of Commerce at home and:abroad, the Board of Trade. (Con-
‘mercial lubolllgouco Bme'\.u), Lolonml “Institutés; and:other
tracle organisations -at present: iii l)emg This National’ Com.:

liability compan practical wag,
-suggestions: her ein ined so far as 1eLLbe=_a o the hardware
‘manufacturing, engineering and allied indust oL suggest
that. ouly 8 hmlted dividend would be payable UpOll the shares,
sulfict pthe value of the shares at par. -Any-pr ofits
remai
utilised: or beneh(mg the wuntry ;] wmmoruc I
effective 3, GO -
mercial m‘gnmsahwns must be qelt suppmtmg, and {ho&e om-
pluw'd muish:be responsible for the faithful and efficient’ dlScIldlgf‘
) ir' diitio ‘a permanent career opened to those svhose
‘albll find thur widest;

san - best

X})l essmu 111

'O]Juuon, p
ot talcnt, BX e
on any: buwuuuablo bz\sxs o
CAmongsi e objects to wl
wnuld give -immediate a{LQn
The - inducement
[a,r,tmexs in the production
(2) (;mn]wlcto Teorganisa
well i organised foreign " ¢
finaneial, o~
! (3) The exhibition of Br:
" eonstantly brought up to:
o information as to compf&mtl
~ manufacture, &e.

ble ."Jii) congreg

(4) "The solution of difficultic
in extending their business overseas, and the‘ pwvenmon
of further encroachment by foreign competition.

() The establishment and nursing. of a demand for
British goods in countues or markets at present in forelbn
hands.

(6) The study of the methods of our principal competitors,
and  particularly  the comiercial side of = German
enterpuse.

(7) In view of the various operations indispensablo to
the proper working of all matters .connected with the
successful and cheap handling of British products, the
company - would organise . depar Lments for  specialised
dealing on business lines with msurance, freight, packing,
mformabmn and :,ubsuupbwu, chmbermg. Jmpmt export,
catalogues, manufacturers’ agencies, consignment, finance,
codes and telegraphic matters, correspondence in various
languages,
and showrooms, advertisements and publications in foreign
languages.

(8) Where necessary, to act as principles in the sa,le and
purchase, of goods.

(9) To enter into arrangements with any mxmufm,hu er
.or group of suppliers for their direct representation abroad.

(10) To study in detail the pmhculm‘ foreign class of
goods in demand in overseas markets, as to pul,tey ns, types,
qualities and prices and to co-operate with manufacturers
for the production of suitable articlés’for competition
therewith.

(11) To assist the smaller nmmu[acburu‘ to extend his
husiness abroad, either () in the form of an amalgamation
with others,-who combined would be capable of producing
all the different parts ofdene product, or (b) by fostering a
demand._for - his produuts, or (¢) financial assistance, if
necessary, to enable him to execute work which the company
“would put into his hands.

" (12) Mo bring the overseas purchaser into touch with the
‘most smtnbls& source in this country for the supply of his
. ‘needs.

©(13) To “101 as purchasers of articles where contributory

manufacture is necessary, &e.

(14) To organise a, continuity of business in cases where
extengions of phmt or new and improved processes of
manufacture are necessary in the course of production,
and, if necessary, to guarantee a minimum demand.

(16) To organise and arrange for stocks to be held abroad
of articles for which a regular and large demand can be

on small shipments. g

(16) To obtdin early. xul'ounatmn of all nnpendmg
contracts for public works, of nuuuupahtxes (Lucl Govern-
ments overseas.

(17) To negotiate concessions for the carrying out-of the
developments of public, works or natural resources and to
advise the ditficrent trades in regard’ thereto.

(18) To investigate the processes of manufaciurd adopted

is being more a.dequa;tply met by foreign competitors, but will'

‘mercial: (,omp.my would carry: out in the form-of a limited.
mnoug'sb others, the

aymeut of dividend, directors’ fees; &c., to he’

“Lt is sale bo say th

1ep1esentn.tion and sales, samples, exhibition’

built up, thus economising for importers the heavy charges

by competitors abroad in cases whero underselling is takiug

place. ;

(19) Where uudeysellmg is not warranted by (1u nper
production, but is in the nature of competibion d
to oust British goods in certain markets, to- alford assistance
to-the.trades aftlected.

(20) To supplement the information at present obbiined
through our sonsuls with the more precise and exach
details required by manufacturers and to obtain anbhentic
and - comprehensive mformabluu a8 regards cogt, tevms ol

. sale, and the like. -

{(21)-The compilation of a special cataldgue in a variety

of languages, and in:regard to mensurements, weights, o

all p'ul,wulnrs to be in the metric system ;  this catalogue

in series with removable pages, arranged to-ineet {the ocenr-
rence of improvements of patterns, introduction of noveltics

changes of prices, &e.

(22) Also to assist manufacturers in the preparafion of
their own special catalogues. /

(23) The engagement, of competent men abroad whoerehy
a great  saving to manifacturers may hoe eflected. such
representatives to be engaged only in the sale of British
manufactures.

(24) To organise a department for the expert, tochnical
and scientific study of competitors’ patterns, goods and
procoessos of manufacture. .

(25) bumpll.\,nlon of. figures fucilitnting the caleulalion
of duties in*countries of destination payable on ditlerent

classes of goods on the basis of their weight or composition, =

as tlic case may be.

(26) The facilitation of prices for goods delivered, cosb,
insurance, freight and duty paid to himporters’ own sbores.
(27) The regular publication of a trade paper in differcut
languages containing: information of commercial utility to -
overseas buyers, :'such as lists of stocks, notices of new in-
venbions, reports of metal markets and standard ;:U(Hls
also containing leacding articles on Dritish trade and British
goods together with a scheme of advertisement for British
manufacturers in any -ov. all the languages in. which the

publication is issuod.
(28) The cowmpilation of an up-to-date bOItlepl)N, code
book in varied languages.

A proper understanding of the objocts of tlhis orvg:
will shotw that ‘it is not competitive Lo our exisbing r‘\lwuL
houses, but that by its initiative and encrgy in the national
interest, on the lines indicated, it will unloek many doo
closed to such merchant shippers, and will largely incre
number of British articles saleable by them. Butit-will certainly
be competitive where British goods sre heing undersold by
ré-exported articles.

In the above suggestions L have but bricfly Luuchml upon
some of the activities of the company proposed to be forined
under the direction of the National Comimercial Or isn
and. I have refrained from giving detailed proposals for carr
out each particulat section mentioned in order not to ;mvlunw

bhiis article unduly:

In conclusion, ag w:ll bhe seen from the above, if our industrics
are to combat th serious encroachment of their trade »
itis necessary, in my opinion, to have a thoroughly enlightene :l
up-to-date, scientifically aided reorganisabion of our means
of production and- distribution by means of a National I
Organisation, embracing every aspect of ils many sicded  and
complex duties, yet so co-ordinating and correlating them Ghat
cach separate division works in harmonious and constant toush
with the wants, needs, discoveries and activities of its fellows.

bhplhdd Aurrust I5th. Perey A. Rpuss.

THT‘ PETROL QUESTION.

;géuexal interest. l1r may also he of mtﬂmot
to.your veaders if o brief sketch of another side of the question
ho given. Everyone knows -that petrol is a volatile liquid,
bub w] t-this means in figures is not generally known. 1 beg
1 of your spacé to; bring this matter to the front and
gest-a remed;
4 'I‘he iinports, o etrol Im 1914 were about 144 millions of
gullons “the growth over preceding years having beén very rz bid.
5 per cent. of the totul is lost by evaporation
&, use andre-distillation, or over seven millions
“Some of the cleverest men in the country are seriously
in economising our resources of coal, an article which
r one penuy, but one does not hear of any
effort heing made. to economise petrol, which sells at about 4d.
per ponud, or about twenty-four times the price and one and
a-half times the heat value.

The manufacburers ‘of sheet rubber—to mention only ono
branch of this business—use petrol to wnake the rubber more
plastic, and then spread out the sheels over hot tables to
evaporate the peblol—an absolute waste, as the vapour is
passed to the atmosphbere by fans in the roof of the building.

French dry-cleaning takes up very large q\nntu,los of pet trol
in which the fabries are washed, and after being treatod in
hydro-extractor ' are dried in an enormous volume of dry hof
air. . The re-distillation of spirit, into the various quahlu‘w in
demand in this country, owing to the low hoiling point of tho
lighter fractions and the method generally adopted, involves u
considerable loss. « When it is remembered that one c
ment of petrol from the time it leaves its country of o
the time 1t arrives at its ultitnate destination may bo trs {2
from vessel to vessel as many .as eight times, it will be cloar Uut
the loss by evaporation must be great.

I have only very briefly sketchiod the pr mupal losges involved,
which are shared by the three businesses refoerred to and which
amount to no less than seven millions of gallons a. year. 'T'o
economise your valuable space, I will only give one instance of
actual trade conditions. A small business buys annnally abou
27,500 gallons of petrol, the whole of which is wasted as vapour.
This is one‘of ahout twenty in and around London alone. 'I'n
diagnose the diseasoe withoub specifying tho cure is useless, hub
the cure’is at hand,,

This sumeot las in ,resbed the writer for some years, and tho
results of experiments have been most pr ornising,  An air puinp
draws a mixture of air and vapour left in a storagoe tanl, H0ft.
diameter by 301t. ‘high, a distante of - apptoximately 700![
through an iron pipe. I should state that the tank has boon
void of all spirit for several months, and in any ‘ease the pipo
is about 10in. abovesthe bottom of the tank.  The mixture is
compressed, o/ derate -pressure and then cooled. 'The
capacity of the mplessor is about 120 cubic feet per hour, and
the result.of . one nd-a-half hourg’” worlk was ' 1.81 1b..of petrol,
or just over two pints; the s pecific: gravity being .708. ~Particular
interest.attaches to the dlstlllatlon tests of the splrlb originally
in the tank and that obtained from the vapour. The power
absorbed was about one brake horse-power. 'I'he following table
gives the particulars :—

Original Recovered

petrol. petrol.

Initial boiling point . 43 deg. Cent. .. 42 deg. Cenk.
Pel centages wmmg over a,l, 60 de;{ Cent. 1 per cent. Drop

iyl ) o AR AP v (0] iyt 9 " 2 12 per cenl.

» » nR " 2%, - B30,

” " » o 90 » Ly, v B0 Gy

» n no 100 » 6o, B 34 ”

,. w10 77 e e 987 s

o o Miigesht et gpl 9
Final boiling point 217 130 % ) 03 W 124 deyg. Cent.

n " Lo MOE Ly, 9% .

" s T 60 v TR 08

5 e 163 .. 4, Dry.

A spirit which' gives 84 per cont, 6f'the whole at 100 deg.' Cent,






