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RAPID CONSTRUCTION OF AN INDUSTRIAL PLANT.
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Last Fehroary the St Cmix Paper Co, decided
1o build & puip and paper mill at Spragucs Falls,
Me. The project hadd Lwen talked over in a gen-
eral way by the company and its engimeer, Ar
George F. Hardy, New York, but na work-
ing plans had been prepared when the decision
to build was suddenly reached. About the time
Mr, Hardy's engineering staff began work on
the detail drawings a contract was let to Me
Frank D Gilbreth for the construction of tle
plant and 5 considerable portion of the mill
willage which had to be built for the employees,
Thi= contract affords an instructive example of
the advantages of the cost-plus-fised-sum
micthod of exccuting wark, the plans nog beimg far
envagh  wdvanced o limp s lids.
The company wanied a concrete dam 2oo0 fi
loiyg, & 75-tom grownd polp mill, po-ten sulphine
mill, 75-0n two-machine news paper mill, with
all the accessories for such a plint, inclading a
town with macadamized strects aml houses for
2500 people, To wait until the plans could be
prepared in eufficient detail for bidders would
enitnil 7 serious loss of tine, and prohably make it
impossible to get the buildings closed m before
winter, which was very desiable.  The owners
wished 1o have the plant in aperation quickly, and
this aim could best be attained by avoiding out-
door work in rihern New England m winter,
although the installation of oeachinery indoors
conld proceed then without difficulty.  Under such
clrcumstanees it is manifest that the awaed of 2
contract oi the cost.plus-fixed-sim basis offers ex-
eeplional in the way of I ing con-
atruction,

The site of this mill is at a peint where orig-
inally there was a fall B the river of about
16 #it, which has been increased by the dam to
435 ft. The company is associoted with others in
& corporation  practically controlling the entire
stream, which has been dommed at 3 number
of places in onber that its flow can be remu-
latedl  The works ot Spragues Falls start on the
Canadian shore in a coscrete dam abowt 25 0t
in maximum hesght and g5 i long, which
runs across the main channel of the stream o
an dstand.  Here it makes a turn of nearly nincty
degrees, as shown in the iflusteation above,
and runs downstream over 0t for o distanee of
about 250 ft. to another tum of over ninety de-
grees. Near this lsend is a log sloice and beyond it
are the buildings of the plant, their npsiream fonn-
dation walls serving alsa dor the dam which
runs bo the American .shore, These bodlilings
are the grinding room and electrie plant ot the
head of the tailrace, where the turbines are focat-
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ed, and then in order, the wood preparing
amd wet machine room, blowpits, digesiers and
avidd plant; the beater toom, boiler house,
ehine room and fniching room are located hack
of the sulphite pulp plast, away from the dam,
When the contractor and his staff reached the
site of the plant shout ten months ago, the
groumd was covered with about cight or nine
feet of smow. After examinimg the locality so
as b delermine the weneral arrangement of their
plant, work was al onee started on the constric-
tiom of a camp. Comtracts of this character
differ very much from a raiload contract, for
ExaHiy ount af the great varicty of work
dusie complication  lscanse  the
bricklayers, w s and other gronps of works
men, down to the [alian shovelers, must he
nuartered separately if the greatest efficiency i
to be attained. The buildings first put up were
necvesarily built on the soow, and as ihis melied
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they were hlocked op wnfil it was poesible 1o
lower them safely 1o the ground. The spar
track from the rilroad was also laid on the
smow, amd as the latter melted it was allowed
to scttle with the snow, without interrupting its
nie, While this work on the camnp w, " prog-
ress, the contractor was also engaged in perfeci-
img the details of his organization. Al these
arrangements were indicated by a chart, which
showed the relations of every man an the work
1w the others and to affice.  The
position of the superimtendent, clerk, timekeeper,
sperintending mason, superintending earpenter,
foremen and workmien are all shown by a &
gram, arcanged on the same plan as a genealo
cal tree. These charts were posted in conspica-
ois plages s that an employee on any part of
the work could see his position in the gemeral
organization and the relative rank of those over
him. k,

Work was started in April in the tailrace,
where a considerable amownt of rock excava-
tion could be done advantageously, not only for
the purpose of despening the chonnel, but alsn
o fiarni wone for the large amonnt of con-
erete wied on the work,  Much of this concrete
was made with large rubble stones embedded
in the concrete after being carefully cleaned amd
washed. In order to carry on the tailrace ex-
n, and protect the site of the boildings an
ol erib-dam was bailt 10 guide logs away from the
ehanmel reconstricted  amd enlarged.  The
new parts and o bulkhead running downstream
on dhe river side of the tailrace were built b
lumbermen, experts i this kind of work, and
were floated into place and sunk with rock exea-
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wvated from the tailrace. A great deal of blast-
ing was done on the excavation and part of it
was near one of the bosler houses supplying
steam for wvarious constroction purposes.  This
house was aceordingly built of logs, so that when
it was struck by pieces of rock, sometimes weigh-
ing as much as a bundred pounds, they would
be thrown off by the spring of the heavy tim-
hers,

The natoral lay of the land was wtilized as
much as posible in starting the work. The
ssland was bare and the work on it could be car-
an without serius trouble from the outset.
Frosn the island 1o the American shore, the
early constroetion of the coffer dam enabled the
eonstruction to be poshed rapidie and without
other interruption than necessarily attends the
execution of work in a remole locality and sub-
ject to delays while the owners decide details
which must be settled before all the working
plans ean be drawn. The main dam from the
islard o the Casadian shore was ab first designed
as a timber structire and materials for its con-
struction  were being assembled when the own-
ers determined 1o make it 4 conerete dam.  This
made it necessary o cecure additional concrete
plant and to otherwise change the working
schieme, so that this part of the work 18 not yet
complete, although nearly sa Owie of the #e-
companying views fhows the Tne of this dam
from the island to the Canadian shore, and indi-
cates the considerable anwanit of work done in
the Dominion, This was started early and was
attended with seme inconvenience on account of
e international custom-house requirernents. At
first men amil materials were transferred across
the chanmel by a ropeway. but lster cribs were
sk . the chamicl arill connected. by Gabérs sa
as to earry o roadway. The eribs were uzed
later as part of the npsteeam cofler-dam for pro-
tecting the main dam  Some of the materials
wsed om the Canadian sile were bought there,
and those hanled over from the American side
were reporied every night 1o the Canadian cus-
tome awthorities, A stable had to be boil for
the horses b there is a Canadian law for-
bidding feeding and bedding horses nsed on
American territory.

e of the concrete plants had 3 drmn mixer
Iocated om the tlamd near the angle where the
miain dam bends to eros over to Cinada.  There
alsn a batch mixer locaied on the feland
some  distamee wpsteeam from the dam, at a
place from which the material could be deliv-
ered readily 1o varions parts of the woik. The
large plant thown in the views of the dam had
an automatic measurer and feeder designed by
Mr. Gilbreth severnl years agn, and uvsed by
him on a namber of nnderiakings.

The broken stone was crushed near the mixer,
sereened and  delivered into the hopper bins,
from which it was run into derrick boxes and
hoisterd to the platform of the comerete plant as
required.  Sand was delivered from the Ameri-
can side by a gravity railway several hundred
feet long. The concrete was wheeled from the
mixers in two-wheeled carts holding about g cu,
ft. each, and the trestle platforms shown in the
pictares illusirate the facilities for this part of
the work,

The concrete for the main dam was mixed in
the proportions of ene part of [ron Clad Portland
centent, three parts of sand amd five parts of
broken stome. It was very wet and no tamping
wae done except close 10 the fonns. Large
blocks of stome were placed in it after being
clesned, which resulted in a considerable redue-
tiom in the eost of the conerete in this case. . The
tutal eost of about Boco en wil. including the
expense of Ning the eock, the materials and
labor in building the frrms of tongue-and-groove
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plank, arud the cost of all other ftems properly
charged to this part of the work, was about
$3.20 a yard.

The dam actoss to the American shore was
Built in altermale secticns, with dovetails on the
ends so that when the intermediate sectiois were
hailt the whole structure was locked together
inte a single unit. The main dam across to the
Canadian shore was started behind coffer-dams
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Mr. Gilbreth, partly by Maine comtractors and
partly by the eompany's own foree. In umder-
takings of this natore i€ 0% as mecessary o or-
ganize a village &5 to construct the muanufactur-
ng plant, for labor must b beought o the place,
Whent the contract for comstiacting this mall
was signed last February, the omly thing at
Spragues Falls was a sign post,. The nearest
house was abowt two mnles distant. A forest

5

perid for transportation en a linde branch rail-
way i a remode cormer of the country, there
wonld have been plenty of facilities of all kinds,
Workmen could have heen sceured without much
teouble without gedng far for them, aml roals
and supplies coall be procured as needed  In
this case, there was et a single facility on
which a contractor could rely.  Everything had
to be brought e the work lung before it was

Part of Digester House and Dam.

which enabled a section with a sluice to he put
in. The river was then tomed through this
#luiee and the work comtinued. There are six
of these shuices in all, which enable the river
flow to be controlled without any trouble, al-
though provision was made for handling a oot
il ome bad ocewrred. The Washington County
R. R erossed the Hue of the main dam on the

Canadian  side and wae kept in  aperation
through o gap in that structure until o new
line farther from the shore was bwlt. A plat-

form carried the workmen's runway over the
track and was hinged so it oould be moved ont
of the way to allow trains to pass

While the plant itself was under econstraction
a town had tn be Wilt, which was done partly by

for miles i every direction, T
T

stretehied amay
day there ate good streets, aleut e fior
one and tw < for e
martied men, several stores. a good hotel with
private bathrooms and other conventences, a hos-
pital, a church, a school, and ample railway sta
tinms and sidings. It has all been dome an
ippdetly that 4 few daye ago a large moose, wildest
of forest animals, was shot only a few hondred
feet from one of the howses, n fact that will
vince aportsmen of the newness of the town,
These facts are mentioned as illustrating one
phase of the problem which eonironterd the bild-
ers of this plant. lis eomstruction in 2 more set-
tled section of the coontry wosild have been
difficult.  Instead of having 10 de-

families, a hoarding-l

msch less

Escavation at Head of Tailrace.

Tl when re-
wuired it wse haed 10 be forescen. Working in
this way, withowt s cugle detailed plan ready
for nse when the eontract was signed about fen
manths ago, the practical completion of the dam
anel bailibings to-day 5 an example of enginesr-
itige amd comtracting alihey that deserves the con-
teration of the old whool of manofacturers,
o take a year 1o plan a2 leanto amd a decade
plan a hlackemith’s shap.  The achievement
is o proof of the fact that the manufacturer whe
desires a pew plant in 2 horry will do well to
jurn its design over o an experienced mill arehi-
tect and its constraction to a contractor who has
an organization ready 1o take wp and drive the
witk 1o speedy completion,
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