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ment in the boring and planing of large cylinders, pump
barrets, etc., tlîat both these operations be done on the
one machine table withotut rcsetting the work, dnd *this
has oftlate been due by M. C. l3ullock Co. of Chicago,*
the one operation followving the other, Lut wvith a suit-
able air motor and flexible hase it should not be difficult
to do both operations at once, althougli the author is

aîot famuhiar with any portable air motor on the market
powerfui enough to do the boring in as short a time as
the planing usually occupies. It is also possible to do
the milling out of the steaniports by a second air niotor
'vhile the boring is being flnished, the wvhole needing
but one attendant, as when on picecework one inan
regularly attends to three milling machines.

To summarize, air is in practice proving to be a
fairly cheap and most convenient transmitter of power,
allowing fine subdivision and transportation to remote
points, with the crowning and unique quality of suffering
no appreciabie loss when held in storagc. For inter-
mittent service it is of great value, allow.ig îvidely
varying speed - of tools, dispensing with long lines of
shafting and belts, giving free head roohi, auüd increasing
the shop light asw~eli as lessening the flrst cost of roof
frames îvhen t.hey have nlot to carry shafting. The
pipes require no coating; they radiate no heat, and
therefore can be put in close corners ivithout increasing
the fire risk ; their direction is readiiy changed in any
plane without risk of pocketing or water-hammer, and
leaky joints (we ail get theni) are not a nuisance or a
risk. In no case are exhaust pipes required, and in
Most if nlot al cases the exhaust adds to the men's
com fort.

APPENDIX.
LIST OF PNEUMATIC TOOLS AND MIACHINES AT THE TOPEKA

WORICSHOPS 0F THE A. T. AND S. F. RY.

One riveting machine of 10 ft.reach,with pnieunatic
crane, z riveting machine of 6 ft. reach ivith frame, i
combination flange punch and riveter, 2 truck riveters,
i bridge riveter, i framne riveter, i tank.riveter, i mu*d-
rig riveter,. i st .aybolt breaker, z .staybOlt Cutter ý(nip.
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per), 2o rotary motors, 4 brotilerhoo0d engines, 1 grinder,
i sawv, 6 hammers (hand), i punch, i angle-iron shears,
i boit machine, 3 hammers in smithy, i large punch
and shears, i bulldozer, i rail saw, i rail drill, 2 rail
benders, i staniping machine for tin shop, i boit shearer,
1 Port Miller, 3 letter presses, 6 pulling dowvn jacks, 12

car jacks, 2 drawbar jacks, 3 painting machines, i

ivashier maker, 3 rivet holders, 2 tube rollers, 8 pumips,
i transfer table, i driving wvheel revolver ýised in setting
slide valves, 3o hoists in-shop, 3 hoists zo feet lift out-
side, r device for handling oul, i hose coupling fitter, i

tool for tearing down old car roofs, i drop pit, i device
for delivering sand, i device for extracting oil from
wvaste, etc., i shunting locomotive (traction engine), i
device for securing sheets at flange fire, i device for
cleaning coacli cushions, 3 paint burners, i whitewash-
ing machine, i. device for bandling wvork ini brass
foundry, i turntable revolver.

Air is also used for testing brakes in shop and
yard, cleaning houler flues, cleaning the shops and
engines, and in self-moving dead locomotives front erect-'
ing to paint shop. Altbough this makes a good show
for one set of shops, it is far from mnarking the limit of
compressed air as applied in railway service to.day.
It is used for moving crossing gates; track interlocked
derailers; single sernaphores and semaphores inter-
locked wvith switches and gates, and this, too, at points
18 miles awvay front the compressing plant; in tumber
preserving by injection; in moving capstans and
wvinches for hauling and shunting purposes; in coaling
locomotive tenders; in lifting their ashes out ; in sift-
ing, lifting and delivering sand to locomotives; in de-
livering sand to rail; actuating whistle signal; moving
the rocking firegrate; opening the firehole door; ring-'
ing the bell, and perhaps the best known of all, in actu-
ating the continuous automnatic brake. Also on other
rolling stock for controllhng snoîv-plow lvings and
aprons; ice flanges and scrapers; doors of dump and
drop-bottom cars, and for tilting ballast cars; and in-
side shops for bending pipes; cleaning pipes froin
internai scale ; testing pipes and their jointing; with
gas jets for heating tires and other rings of metal ; as a
blow pipe fbr straighitening bent wvrought iron franies; foi
spraying fuel into oil furnaces ; for belt shifting on
counter shafts ; for *machine brakes to stop tools at a
definite point - for supplementing the wheel and axle
hydraulic press; for axle box and journal press; with
sand as sandblast for cutting and scouring; and for
scrap shears and scrap tumblers at far end of yard
where the noise is Ieast annoying, and wvhere there is
ample space for scrap sorting.

DISCUSSION .fly TIu C.S.C.E. OF PNEUbIATIC POWVER APPLIED TO
WV0RKSHOPS.

After the reading of bhis paper the following discussion took
place:-

The Chairman: You have befare you this marning a paper of
immense practical value from one %vho is- a practical engineer and
%vho bas for several years had practical experience of air machines
The subject is dealt wvitb in very plan and simple language, and
which lays before each one of us the.great advanitage, af air ns one
of the powers ta bc applied ta manufacturing pùrposes.

Mr. Barnett mefitioned -that one o! the items named in the
appendix is that -air, is us ed-for whitewasbing. Naw, that may
seem avery small business ta bring before a body of learncd mnen.
Neverthelcss. the wbitewashing of a largec-shap 12o feet widleand
300 or 400 feet long, the point o! its r 'oof bei.ng, go feet abova the
tloor eel, is an àawkward and.expcn.iiv.e job wvhen done-by hand
under the old arrangement. Thé- aperat *ion with, compresse aur-
Is vcry simple. The %whitewash is mado and ruai through a vMr
fine sieve, thre. or: four pontis of- tallow being put. wlîh -cach
barrel af whitewvash, mnnidng ýa*sort.O! enlson. This is put into
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