
THE CANADA. LUMBERMA:
RELATIVE ADVANTAGES OF ELECTRIC AND)

SHAFTING DRIVING FOR SHOP USIL*
A camparisonr cf the relative advantage cf

electric and shafting driving for shap use may be
made tinder the faillwing general headings :

i. Relative econamy in cost cf pawver itself.
2. Relative canvenience of operation and in-

stallation.
3. Relative effect upon shop output and cast

of labor.
Referring in detail ta the scape cf these con-'

siderations :
i. Economy.--This has been taken ta com-

prehend only the relatihe cast cf operating the
two systemrs, inclvding expense for fuel, attend-
ance, repairs, interest on in% estment and depre-
ciation. It is the reason mast generally ad-
vanced for the installation cf electric powver, but
can only be the controlling one wvhere the cast
of power 15 a large proportion cf the shop run-
ning expenses.

In order ta compare the relative efficiencies cf
engine and electric transmission, it wvili be neces-
sary ta subdivide the character of shap plants
somewvhat. To do this completely wvou1d lead ta
endless complication, but for prescrnt purposes
the typical plants are :

i. Shop plant in wvhich each building bas its
owvn power plant.

2. Shap plant iii which ail the buildings are
furnished wvith powver from a central source.

Thel niatter cf connection from the prime
mover ta the tools ma> bc abbumed, for an ex-
treme comparison, in either cf two ways, viz.,
(a) shafting method ; (b) indi,. idual toc! drh ing
method.

Taking the first condition the a% erage effi-
ciency from angine te tools for stcam engine
transmission is show n ta be So per cent.; for
electric transmission, under condition "«a," the
shafting losseý; will l'e reduced by splitting up
long Iine% and b3 aoiding crobb-belting, su that
they wvill net eceed zo, per cent., or an cflkciency
cf go per cent., and in the electrical elements, as
befare shown, the efficiency from orngine ta shaft-
ing ks 65 per cent.; tberefare, the final trans-
mission efflciency -will l'e 80 x -5 = per cent.,
as against 5o per cent. in the purel> mechanical
niethod ; or, practically, a stand-off. Under
condition "«b," much less shafting will bce m-
ployed. and the electrical portion mia) also show a
better al day efficiency, under certain conditions,
l'y the --zhuttisig doun rif idle machines-sbay, a
shafting effliciency cf go per cent. and an elec-
trical cfficiency of 66 per cent., or a resultant cf
60 per cent shoiring aî gain for the electrical
mcthod.

Taking the second condition and assuming an
unfavorable condition for shafting transmission,
as in case cf a shopý having cach building with
uts own boiler plant and ane or
more engines, and compare this with
a central puea er plant for cectrical transmission
ta ail building,-, the passible fuel saving in the
latter arrangcment %vill resui first, from samne
small saving in pcwver requircd for cadhi mdi-
vidual building, as before shawn, and second,
from somne ter> %.tdcab iang due ta the
better effi.,Ienc,) ut a large engine and baîler
plant cicr thai. ol Ne% eraI l 1ocs. 1n cix-
treme cases, where large condensing enigines
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dispînce non-condensing cnes, and in large sta-
tions having a uiniform load, the fuel saving màa>
readil>' approximate 33,%ý per cent.

Thc item of attendance wvill next be consider-
cd. If is made up cf three classes cf labor-en-
gineers and firemen ; care cf shafting and belt-
ing ; electrical repairs. In an electric systeni
the cost can be reduced by ccnsolidating the en-
gine and bolIer plants and b>' the elimition cf
large and heavy beits, large shaft bearings and
the cansequent danger froni over-heating, re-
ducing labor probably one-haîf ;but a new item
cf expense in care of electric machiner>' will be
intraduced, wvhich ivill about offset the other
items, leaving the whole attendance bill practi-
cally unaffected b>' the introduction cf electrîc
shop power in plants cf any considerable size.

As te repairs cf shafting ànd belting, it is dif-
ficult ta obtain accurate data, the record of these
items being seldamn kept separately in shcp ac-
caunits. The records cf one large establishment
have, hcovever, been cxamined by your commit-
tee and the saving found in these items, under
the electricdrivingsystem, is found to be morethan
sufficient to, pay for ail repairs ta mators and
lines. Thus the conclusion seenis justified that
the repitir item ivili not be materlally different
under cither system of driving.

The,.remaining items cf power ccst are depre-
ciation and înterest cf investment. It is difficult
ta institute a fair basis cf cemparisan betwcen
the flrst cest cf an electric and steain transmis-
sion plant, for the reasan that the results sought
ta be accomplished by the former provide addi-
tianal shop facilities, and are therefore not right-
ly chargeable in a substitution sense. Consider-
ing, however, the case cf simple substitution in
a single shcp, where the powver plant and ar-
rangement and ixumber cf tools is retained as be-
fore, electric driving is certain ta involve a large-
ly increased first outlay-approximately double
that for.shafting methad. Bqit in a modern shop
plant other censiderations are the guiding cnes
in a selection cf the power systeni, such as the
possibility cf labor-saving devices, cranes, etc.,
and the greater cost cf the clectric systeni bc-
camnes a rightful charge against tie advantages
s0 obtained.

Dropping, therefore, any attempt te draw a
strict cemparison betîveen first costs, it nia> jbe
said that la. estimating the total cost cf
power machinery it is usual ta include an allow-
ance fer interest and for a sinking fund, with
wiic *h ta replace the plant îvhen its utilit>' is ne
langer on an equality ivith best practice. These
items are general> flgured rogetier at 10 par
cent. on first cast, a suni aniaunting raughly te
one-fourth cf the total running expenses cf the
power systeni.

CON'VENIENCE A'ND SHOP OUTFIT.

These censiderations are sa closely interdepend-
cnt that they can best be refcrred te together.

The ordinary shop plant With stearxn .power
transmission, bath in thc arrangement of build,
ing and of machines, is the slave ta the limita-
tions cf this systern; it must bc laid eut se that the
shafting and cngine cannection is as dirct and
suimple as possible ; the machines must be coni-
pactly arranged in parallel lircs, and the ceilings
and colunins dcsigned îvith special rcference ta
shafting supports. In other wvords, the tools
must be installed vîth first reference to the ap-
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plication of power, and not, ts Should-
case, wvith reference to handlihae the Wor k
advantage. Handling ooerat«," s ar c
sity largely by manual methtxîjs, and the
buildings, even, must be locatcd with &in
to getting the poiver to theni w'ith th.îng
wvardness and expense.

While gerieralizing in this mariner, your
mittee has flot lost sight of the faýct thAt
ling and transferring machinery may bc
by other means than electricity, but it is tq
true that devices of this nature are oç
practical application, and the brcad factr
that electricity is ta be credited wvith usbe,
a new era of labor-saving shop clevices.

Electrical transmission Places ne
on the location of the machines, and cab
may be plan ned wvzth a viewv ta handling its
duct with least wvaste of labor and i tb
greatest canvenience of access ta the t
These may even be transportedl frort pllu
place ta the work ; further, the part6il ore
absence of overhead lime shafting insures be
lighting of the shop and canduces to cie>
These factors pramote cheerfulness and an-
pravement in bath quantity and quality o(
put.

The clear head room permits the unfiv
application of variaus farms of traelfi ng
for serving the tools and for canveying.
tions, furnishing the most efficient m=lan
developed for increasing shop ecanoiny,
a means of communication betueen bùl
electric cranes and transfer tables bave
tages over appliances of the s-ime nature-d
by steam and air.

SPECIAL APPLIANCES.
In these, electricity shares a large field

compiressed air. It must be admitted that
devices have up ta the present tinie
most attention at the hands of the raany
chanic; a fact in large part due ta the.latk
practical knowledge of the electrical
and ta the greater cheapnebss of air taels. W
however, the generai introdu;tion of el
shop power plants and the better acquain «
of practical men with the agency. an.ex
application of electric labor-saving derioe
certain to result.

Flexibility. -The extension af a bhapbor the tool equipme>it under the.shaffing
is generally a matter of much difficulty, aiad
attempt to add ta, such a plant aften reýut
inconvenient crcwding of the tools or ta
overlaading or complication of the shafting
terr, a fact wvhich fully account.-, forth
tremely poor efficiency sometimes qute
shafting týansmission. In an electric syst
the other hand, great flexibility in extesn
secured, as newv buildings may be place in
convenient position, and additions made tô
driving systemr withont affecting the intenii
liniks.

Speed ControI. - The ease of speed çcc
between wvide limits of certain types of e
moters is a valuable feature and will result»
more frequcntly securing a greater adap
of the tool ta the work than is passible wblea
change in specd involves stopping the tool zd
shifiting beits and gearing.

Increase in Output.-This constdtutes, la t
cpinion of yaur cammittee, the cb ef cli:à d
eleétric transmissi on ta the attention of 54
managers, and follows from the previously tu>.
tioned facts, as, by the use of clceric hindbg
devices, tlic tool is quickly servcd %,4ath its wc
and the product placed, in the ni,.t faver
position for operating upon and id'- dîne cd
down, and, by indeper.dent driving, lhe cqmpa4
is increased by reason of the perféct coutrol di
speed possible.


