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REPAIRING A FOUNDATION. 

An interesting piece of engineering work has been re
cently completed at the Columbia Elevator, Provi
dence, R. I. It consisted in constructing a new founda
tion wall under a large, substantial brick building, with
out seriously disorganizing its internal arrangement, 
and without great expense. The building consists of a 
brick storehouse and, separated by a brick wall, a 
wooden granary (slated), with the two lower stories, 

I which are used for milling purposes, built of brick. 
Serious cracks had occurred in the brick walls in the 
north and east sides of the building. containing the 
milling and granary departments which made it evi
dent that steps should be taken to prevent the struc
ture from falling about the ears' of the occupants. 
Upon examination it was found that the ground where 
the building was erected, and which formerly was a low 

marsh, was so springy and soft that the wash from the 
steamers constantly coming into an adjoining slip, and 
the movement of the tides, had affected the stability of 
the piles upon which the foundation wall had been 
erected. The dredging carried on in the harbor had also 
added its share of the work of destruction. The piles 
were pushed out under the thrust caused by the weight 
of the building, and, not having any backing at the 
top to

' 
hold them, cracks large enough to receive the 

doubled fist had appeared in the brick walls. 
The work of reconstruction was put in the hands of 

Mr. J. Herbert Shedd, C.E., and the g�neral plan de
cided upon was the laying of a concrete bed under the 
wall, and its subsequent rebuilding while the structure 
was temporarily sustained on beams and jack screws. 
The first steps taken were the building of a bulkhead 
almost parallei with the north wall, of sheet piling, 

[$3.00 per Year. 
made up of sticks of Southern pine, 8 inches thick by 
12 or 14 inches wide, and about 30 feet in length. Each 
stick was grooved to receive a 2 inch spline, and, in order 
to drive each pile as close as possible to its neighbor, 
the side next to the adjoining pile was beveled, thus 
assuring its close contact. The spline was driven after 
each pile, serving as a guide for the next, and rendal'
ing the wall more solid and tight. The piles were 
held while being driven by two stringers, which were 
used as guides. Both the hydraulic system and the 
steam hammer were employed iQ driving the piles. As 
may be seen by examining the plan, the piling was 
turned in at each end to prevent the inflow of water at 
these points. 

In order to tie the bulkhead firmly in position, 3 inch 
iron bolts were passed through the north and the inner 

(Continued on page 194.) 
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REl'AIRING A FOUNDATION. 

(Continued f1'om first page.) 
walls at intervals o.f 16 feet, thus binding the piling 
firmly in place. At the east end, where the thrust was 
greatest, a supplementary bo.lt was used, which passed 
thro.ugh thi:l entire building to. the so.uth wall, thus 
bringing the strain equally o.n the who.le building. 

After a piece o.f the sheeting was finished, co.ncrete 
(1 part hydraulic cement, 2 parts o.f sand, and 3 parts 
o.f gravel) was run in between it and the fo.undatio.n 
wall. This filled the larger cavities, and, fo.rming a 
wall with the sheeting, made a watertight bulkhead. 
A trench was dug o.n the inner side o.f the fo.undatio.n 
wall to. enable a 20 foot 4 inch pipe to. be sunk, thro.ugh 
which cement was to. be fo.rced to. supplement the wo.rk 
that was no.t co.mpleted o.n the o.utside. 

In o.rder to. pro.cure eno.ugh head to. fo.rce the cement 
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thro.ugh the pipe, the co.ncrete, co.nsisting o.f 1 part 
hydraulic cement and 1 part o.f sand, was mixed o.n 
the fo.urth floor o.f the building, at which elevatio.n it 
was fed into a hose which co.nnected the receiving tank 
with the pipe in the trench belo.w. ,This pipe had a 
head with a ho.se co.upling o.n the to.p, and a valve to. 
be o.pened to. relieve undue pressure. Eno.ugh water 
was used in sinking to. keep the head free o.f mud. As 
the co.ncrete was fo.rced o.ut o.f the pipe, it spread o.ut, 
filling the mud cavities under and abo.ut the wall, and 
setting abo.ut the o.ld piles, dri ving the light mud and 
sand ahead o.f it, and gradually ta.king its place. As 
the cement was very heavy and sank under the pres
sure, the lighter materials were fo.rced to. the surface, 
where they co.uld be easily remo.ved. When the "pace 
abo.ut the bo.tto.m o.f the pipe became filled enough to. 
sto.p theflo.w, the ho.se was filled with clear water to. 
the to.p, and allo.wed to. stand. So.metimes, ho.wever; 
the pressure wo.uld break o.ut in a new channel, and 
then filling wo.uld be carried o.n again. After the co.n
crete had tho.ro.ughly set, the pipe wo.uld be lifted and 
the co.ncrete wo.uld begin to. flo.w again. The wo.rk was 
carried o.n in this way until the co.ncrete had been 
filled in to. the required height, when the pipe wo.uld 
be remo.ved and the cavity filled in fro.m the surface 
with gro.ut. It was necessary to. have the line fro.m the 
barrel to. the pipe as straight as po.ssible, with no. sud
den bends o.r sags fo.r the material to. co.llect in, as it 
sets very quickly under pressure. During early stages 
o.f the wo.rk, the sag o.f the ho.l'e when the pipe was 
partially drawn tip as the filling pro.gressed caused 
great inco.nvenience, but this was remedied by swing
ing the receiving tank and its platfo.rm so. that it 
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co.uld be raised and lo.wered as required. Only the best 
quality o.f ho.se co.uld stand the wear and tear and the 
weight o.f the material when the pipe became clo.gged. 
It was fo.und co.nvenient to. use sho.rt pieces o.f irregu
lar length, which rendered it easy o.f repair. The pipe 
was sunk at intervals o.f abo.ut eight feet, abo.ut twenty 
feet behind the place where the driving was go.ing o.n.' 
After the co.ncrete hardened, the wo.rk o.f repair be
came similar to. that usually fo.llo.wed in building new 
fo.�ndatio.ns under o.ld ho.uses, which hllo8 been o.ften 
described in these pages. Beams with jack screws 
under them were erected upo.n the co.ncrete and the 
piling, and these were made to. carry the weight o.f the 
building, when the wall, as well as that o.f the lower 

1tittttifit !mtritau. 
sto.ry o.f the building, was taken do.wn, as far as the 
level o.f mean high water, and the fo.undatio.n and wall 
abo.ve were then rebuilt o.n the new and so.lid bed. 

••••• 
A Ne-w Chloride of Gold. 

So.me years ago. a new chlo.ride o.f go.ld was disco.vered 
by Pro.fesso.r Tho.msen, but as his results co.uld no.t be 
o.btained by o.ther chemists, who. did no.t fo.llo.w his 
method o.f productio.n in its entirety, it has been as
sumed to. be a no.n-pro.ved discovery. Lately, ho.wever, 
by impro.ved metho.ds, he has co.mpletely demo.nstrated 
the existence of the new chlo.ride. The process is very 
simple, and the result beyo.nd dispute. All that is re
quired is go.ld in a fine state o.f divisio.n and a supply o.f 
chlo.rine gas. He to.o.k fifty grammes o.f finely divided 
go.ld, o.btained by precipitatio.n o.f the trichlo.ride with 
sulphuro.us acid, and tho.ro.ughly washed, and dried to. 
the co.nsistency o.f thick mud, was placed in a w.ei�hed 
glass tube, a rapid stream o.f the gas was passed under 
suitable co.nditio.ns, and the go.ld end o.f the tube 
slightly heated. Being kept afterward co.vered with 
co.tto.n wool, eno.ugh o.f heat was supplied by the pro.
cess o.f deco.mpo.sitio.n to. co.ntinue t.hat initiated fro.m 
external sources, and in half an ho.ur the actio.n was 
co.mpleted. The o.peratio.n was repeated several times 
with identical results, thus establishing the fixed 
character o.f the new salt, who.se fo.rmula is Au.Cl4.
Br. JOU1·. Photo. 
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AN I1II>ROVED XNUBACX. 

An inventio.n designed to. impro.ve and simplify the 
fo.rm o.f pack it is necessary fo.r so.ldiers to. carry, and to. 
render the equipment adjustable to. all sizes and fo.rms 
o.f men, is illustrated herewith, and has been patented 
-by Co.l. Henry C. Merriam, o.f the 7th Infantry, U. S. A., 
headquarters at present at Fo.rt Laramie, Wyo.ming. 
The pack is fo.rmed upo.n a rectangular iro.n frame, its 
vertical arlUS being slightly curved, so. that when the 

DRRLUI'B XlUI>BACX. 

pack is slung to place, its inner face will appro.ximate 
the co.nto.ur o.f the wearer's back. The pack is suppo.rted 
by side braces stepped in so.ckets carried by the fo.rward 
ends o.f a hip strap, whereby the weight is thro.wn di
rectly upo.n the stro.ng bo.nes o.f the hips, thus relieving 
the sho.ulders and the spinal co.lumn fro.m strain, and 
preventing pressure upo.n the sho.ulder blades. With 
this fo.rm o.f pack the sho.ulders and arms are left en
tirely free for actio.n, and, the cro.ss belts being do.ne 
away with, tbe co.at o.f the wearer may b8 thro.wn o.pen 
witho.ut deranging the equipment. This pack has 
been tested at severn.l statio.ns o.f the army and the 
marine co.rps with. eminently satisfacto.ry results, it 
being fo.und that the men can therewith �arry a co.n
siderably increased quantity o.f clo.thing, etc. , and with 
greater ease than is po.ssible with the o.rdinary fo.rm o.f 
knapsack. Samples o.f the impro.ved equipment have 
also. been place n trial in 'Euro.pean armies, and the 
repo.rts th r are said to. be equally favo.rable. 

• Ie •• 
Grea' Waterfalla. 
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AN I1II>ROVED RAILROAD SWITCH. 

An inventio.n pro.viding a railro.ad switch o.f less 
length than switches no.w in use, thereby reducing fric
tio.n, and also. enabling the placing o.f mo.re tracks o.n a 
given parallel space than can be do.ne under the pres
ent system o.f switch co.nstructio.n, has been patented 
by Mr. Isaac M. Bro.wn, o.f Co.lumbus, Ind., and is illus
trated herewith. Sectio.ns o.f three feet lo.ng each are 
cut fro.m the main track rails and securely bo.lted to. 
the upper po.rtio.n o.f V-shaped slides o.r center rests, the 
ends o.f these sectio.ns resting o.n chairs o.n each side o.f 

THE IBAAO 11. BROWN TABLE BWITCH. 

the center rests, and o.ne sectio.n being inside and the 
o.ther o.utside o.f a thro.w rail. When a train o.r car is 
to. be thro.wn fro.m the main track to. the switch track, 
the switch is drawn back o.r fo.rced fo.rward by the 
"thro.w" at the side. A pivo.t o.n'the upper surface o.f 
each o.f the sliding center rests passes lo.o.sely into. a 
drilled ho.le o.n the under side o.f each o.f the thro.w rails, 
thus permitting the thro.w rails to. be adjusted to. the 
right o.r left, as may be desired, the ends o.f the thro.w 
rails being co.nnected by ro.ds with the" thro.w." The 
eliding center rests and their lo.wer sectio.ns, as sho.wn 
in Fig. 2, have checks o.r sto.ps, whereby the distance to. 
which the switch is to. be mo.ved is regulated. 

The switch yard sho.wn represents the lo.ng street 
switch, as no.w in use in all yards. Yet o.nly three full 
tracks and two. fractio.ns are represented. The first co.n
tains ro.o.m fo.r 9 cars, the next three 11 cars each, and 
the last 7 cars, thus giving sto.rllge fo.r 49 cars. It i1B 
claimed that by the use o.f the Isaac M. Bro.wn impro.ved 
switch o.ne o.r mo.re additio.nal full t'.'acks can be put 
upo.n the same space. The switches are numbered fro.w 
1 to. 5, and when a freight co.mes in it is thro.wn upo.n 
the switch track and run to. the right o.f the yard and 
cut in sectio.ns between streets and alleys. This gives a 
free passage, as but o.ne sectio.n is taken o.ut at a time, 
and the switching is do.ne in fro.nt o.f the yard, thus sav
ing the wear and tear which occurs in mo.ving II. heavy 
train back and fo.rth to. thro.w a car o.ut here and there. 
The cars designed fo.r the first statio.n are placed in num· 
ber 1, and so o.n to. number 4, while number 5 will 
co.ntain the cars belo.nging beyo.nd the run. When thus 
placed in the po.ckets, the cars in number 5 are mo.ved 

THE SWITCH YARD. 

Acco.rding to -a recent calculatio.n, the highest water
falls in the wo.rld are the three Krim bs Falls in the 
Upper Prinzgau; these falls have a to.tal height o.f 1,148 
ft. The three falls next in height are fo.und in Scandi
navia-the Verme Fo.ss, in Ro.m@dal, 984 ft.; the Vettis 
F(>8s, o.n the So.gne Fjo.rd, 853 ft.; the Rjuken -Foss, in 
Thelemarken, 804 ft. With a decrease in height'o.f 213 o.ut and run do.wn upo.n the switch track. Then num
ft., the three Velino. Falls, 591 ft., near Zerni (the birth" 4, and so. o.n to. number 1, leaving them in sectio.ns, as 
place o.f Tacitus), fo.llo.w next in o.rder, and they are in the first place, until the train is ready to. mo.ve o.ut. 
succeeded by the three Tessa Falls, in the Val Fo.r- A train thus managed fo.rms but little o.bstructio.n in 
mazza, 541 ft. The Gastein Falls, in the Gastein Val- to.wn o.r city, the facilities fo.r sto.rage being materially 
ley, 469 ft.-, rank between the Skjaggedal Fo.ss, in the increased o.n acco.unt o.f the sho.rt space occupied by 
Hardanger Fjo.rd, 424 ft., and the Bo.ring Fo.ss, in the the switch. This plan also leaves the main track en
same fjo.rd. If the width o.f the faUs is taken intoco.n- tirely uno.bstructed. Track" A," as represented in the 
sideratio.n, the mo.st imposing are tho.se of- the Victo.ria; plan o.f yard, illustrates the utilizing o.f bo.th sides o.f a 
Falls o.f the Zambesi, which are 39<1 - ft .. high, with a' track by fo.ur different turno.uts, in diJJerent directio.ns, 
width o.f 8,200 ft. A lo.ng way behind these falls co.me by putting in two. o.f these impro.ved switches, with the 
the Niagara Falls, 177 ft. high and 1,968 ft. wide. thro.w o.n o.ppo.site sides. 
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