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THE ERECTION OF THE S$T. PALL'S MISSOURI RIVER
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ire turn anppor: siringory carvying the Lraveler rack
alen the stringers ¢arrying the pony Lents which supho
the railway main track. Main beot B, located midway be-
twery pamnei peinis, ecrrcles the traveler znd rallway track
only, and iz of somewhar Mahter consiruction, bal conwisis
of ihres alories glmilar o bens 13,

Such af the plle bents A, which formed the lnwer slary
of the falsework, as woere driven in the grounad, which was
above water amd dry during their constraction were driven

Ly a track driver running on a temporary rack which wus
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leid on the bents already driven, the track driver driving
one bent in advance, piles being cut off and capped, and
stringers and ties piaccd oun the cap Lo permit the pite dyiver
to move forward.

The piles for the falsework were carried dut on the term-
porary piig bridge (fig. 1) on push cars and rolled off (nto
the stream at & poiul opposite where they were to be driven.
The pile bents A {Pig. 3) were driven by a pile driver
mounted on a scow, as shown In Fig. 4. On one side of
the scow a Jongitudinal fimiber, A, was attached at a distance
from the center of the leads which would give the correct
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Fig. 4.

sozeing of the piles from center to center of the pile bents,
Tue scow was placed with thts timber bearing against the
piles in ihe last beut driven, and the pile, B, In tho new
bent driven. The driving of the remaining piles In the new
Lent fellowed, the scow being allowed to fioat down stream
cach timse o distance equal {0 the spacing of the piles.

The frome beng B (Pig. 8) consists of nine 12 x 12 posis
the four outer pozig on each side being Braced as a unit
ang inosuch a manper ithab thege four posts could be low-
ered from the tvack on the completed benis, A, with o der-
rick ear and Lraced back to the finished porticn of the false-
work s0 as to support the stringers and track, thus com-
pleting & panel of falsework. The hali-bents mentioned, con-
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sisting of four ounier posis together with ibeir Lracing, swere
agsembled fo a template on a platform on shore, thn plat-
ferm being near enough L0 the track to be within reach of thie
aerrick ear, and were fhen picked up by the decvick car and
carried out and pul into place,

The piles for the falsework bents were froul a
scow in the manner just described, but the Hame bents R
foi thig portion of the falsework were assembled in o bovi
zonstal position on top of the pile bents and then erected Into
position Ly the derrick car, one panel ab a time in advance
ot the compieted portion of the falsework, rhe derrick car
operating Trom the railway track which rested on flhie stesl
flooy beams and swingers, In order to permit the dervick
car {0 operate from the rallway track it was necessary to
carry om the erection of the steel flooy fast encugh fo place
the floor beams and stringers next to the end of lhe falge-
work siructure as soon as the bents upon whiclh they rested
were erected.  As 300on as erected the bracing of Fig. 3 was
placed, giving stubility (o the bent. The pouy hents € were
not used i this portion of the falsework, tho derrick car
peing carried by the steel floor beams and stringers, each
panel of which was placed a9 soon ag the {ranie henls weve
raised iuio posilion. Although Ifig. 3 ¥ not a sketeh of
this portion of the falsework, it shows at U how the
floor was placed from which lhe devrick ear was opers:
The material fov this portion of ihe falseworiy was that which
had been previousty used in span I, and was now available,
as span 1 had heen crected and swung clear of the false-
work.

The traveler which spanued the Lmss (Fig. 5) moved
longitudinally on the {raveler fracle I, Fig. 5 aud ¥ i
The pailway main frvacle G owas supperted by the pony
¢, Big, 3 and Fiz. 5, aniil ihe riton bad proceeded 1o o
point where (he pouy bints € logether with the stringer
wileh they suppor, vamoved,

dyiven

Dents

57

PRI oY and ihe traclk ploced
with the steel sivingers and floor beams of the permanzut
bridgse, as ghown at 13 and Df, Pig 3.

As shown in g, ¥, the bents are placed 135-ft. ceatevs
This permitted of the use of the railway company's stand
ard bridge malerial Lo a greal exteni without cutiiug, and
mude the second-hand fhmbers from the bridge only
less valuable than pew natevial. fo was possible {o make
ihe intermediate bents 15 of lighter construction itban the
enis D, at the panel points, as they carry oily ilhe i
amd the rallway irack. the dead lond of the fruss
carried by bents D.

The traveler wed in erecting the 420-ft. spans is shown
in Eig, 5, and consiels of three beuts &3 fi. higl, made long
cuough to eveet oue Sull frusg panel of 60 ft, or two sub
panels of 30 6. eacl, without moving, and extending 3 fi
heyond the panet poiut at ecach eud, in order to afford a piat-

ightly
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Chicago, Milwaukee & St./Paul Bridge over the Missouri River at Mobridge, 8. Dak.
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form for the men while making the conmections at three
sepurate panel points.
The traveler was supported by a ruaway on each side
isting of tLwo rails marked “Traveler Track ¥,/” shown
A, A runway of two ralls instead of oue gave o
piatform for the engines, increased the stability of
traveler, and afforded a place for the men to stand
wihile driving the ping, and a place for them: to work when
the main track & was loaded with cars. JMg. & shows an
outline of the traveler, the detail drawings from which the
as ordered and tlhie traveler was framed, belng
¢ The maximum foad for which the trav-
igned was a top chord section which weighed

material w

52000 bs.
The general
on Fig 5.

iy
g1

arrangement of the traveler lines is shown
rowas [urnished by four 30-h.p. holsting on-
s on the platform, fwo on each side. Ihach engine had
two drious and three spools, a5 shown in Fig., § o a dia-
grammalic manner. YTie beams L, M and N are similar to
the tis veam K. Tie beam K ig carried by the stringers D,
and has passed through it a U bolt B, which carries the
bleeks a and b, which are rove with six parts of 8-im,
dlamerer stecl eable, the lead line a, b, of which passes
through a snalch block d st the top of the traveler, thence
to the snatch hiock € al the bottom of the traveler and
thence to the forward helsting drura ¢ of the engine. From
the tie beams L. and M (Fig. 2) ore suspended four part
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tackles, ad-b3 and a2-ba, and are suspended in a similar
manner to the isckles from the te beam K, the lead lines
ad-b3 aend aZ-bz, of which pass through the snaich blocks
d and f respectively, at the t{op of Lhe traveler, thence tg
the snateh blocks e and Ly respestively, at ithe bottont of the
traveler, and thence to the rear hoisting druwms p and v of
the engines, respectively. The blocks bL and al, suspended
trom tie heam N, bave sinddlar lines arranged, Fig 5.

The tie beam ¥, in addition to trausmitling the load in

the tackle to the stringer D, acts also 85 a toand pree
veuts the lateral pull of ithe tackle when ging al an

angle with the vertical from overturning the
pulling it Iatevally frewm its irae position.
There are two rvunner Hnes from each engine which were
used Lo raige some of the lighter racmhers; oas the linn
m-n at T (Fig 5), whieh passes from the lowd wlich it iz
supporting to a sheave m, through a sheave n, through a
sheave t, and thence {0 the winch head X on Lhe engine,
In making the drawing Fig. 5, some minor defails of the
traveler weore slightly changed to simplify the drawing. one
Zsheave block keing sbown at points I¥ and N instead of-
the two l-sheave bioccks used at these points on the traveler
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The traveler was only used for the erection of trusses, the
flooyr systern and bottom iaterals having been put o with a
derrick car. g, & shows the heavy top chord section being
aeed In i final positlon. The chord was run out on a
car, 11, 1o a peint opposite position in the truss.
The tackles a-b to ad-bi frowm the (e beams K, L, M, ete,
attachied to the chord by a chain sling. The lead lines
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gorted and piled in the meterial yard as v was unloaded.
wag unionded on the temporacy track

The heavy material
at C, Pig. 1, and the liguier wmaterial wus strung throug

a.

distax of & wmile from A 0 B and beyong on both sides
of the main track.

The 4204t spans were crected o the Dents shown in
Fig. 3, on which the pony bent ¢ was First, on an-

the shoes, bl
wers

count of their greal weight,
sections,

boitom chord

and poits 1.2 A19, erected e traveler,
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Aauled I wth the chord wag tified
Ly docreasing the velocity of haul of ihe
Bies i positioun u over fhose in position
thie Joad iz a cousiderable lateral movewent, bring-
it oo the pouition W oat a low veleeity, Lut remaining
mder control of the iaclle y.

The lighter smembers were raised, as shown al T. Fig. 5,
by means of a tackly from one side of the fraveler only, and
when raigsed Irom ithe car were prevented from swinging
laterally with any greal amouni of force by tue suub-line 1.

The fraveler vgeeived its motion longitudinaily by means
ol a line fagtened to the piers at the ends of the span and
cearaining epough siack Lo permit its being wound when re-
three ov Four tiwes around one of the spaols of the
ing enging, as shown at Z.

o all tuckies
clear of the car.
lines of ihe

were

iead
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hent of the traveler was [ramed in six seciions ou &
platiorm on shove. T'hese sections were carvied out Lo a
point on the falsework wheve the sills of the traveler had
peen previously placed wand bolted together. The three benls
were placed partly one above the otber, as shown in Fig. 6,
the 't of the hents being chained in their true position to
i he g he traveler, which in farn were fastened to the
felsework. The first bent was raised by means of auxiliary
Leusd, %4, 42 (L high (Fig. 6), by weane of the seven part
biock and tackle, one end of which was fastened o the top
of the traveler beus and the other end of which rested on
ihe top of the auxiliary bent, the lead line of which passed
over the top of the gsuxilizvy bent, thence down to o snatch
bloek fastened to the falseworlk, and thence to & spoul on the
ongine of the derrick var, The end of the tackle nearest {he
apxiliary hent was & three sheave Dblock held by a doable
in, manila pendant rope passing over the {op of the auxil
fary heut and faslened to the falsework, The bend wiw raised
o pngition by haniing on Lhe lead lipe, which caused the
tackie to paii on the fap of the trayveler bent aniil it was
vevolved threugh the angie A fo & vertical posiiion. The
and third be were raiged in a similar mannetv ex-

pents already erected were uged

Lisch

ling the [ in-
of the guxitiary benis.
material vard wag locafed, as shown in Fig. 1. about

artar mile from the eagt end of tha hridge. The steel
sitipped to the muterial yard from the shous in goadola
as fabrieated and wulcaded Dby a dervick car. [t

was

T 1 1 11

the materia) being carvied ous on flat carg running ovu the
raitway irack G, Fig. 2, which rested on the pony beuis
then [ifted from the flat cars and placed in their p
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Lion of the struciure alveady erected, This derricl car No.
foameved the temporary fioor in advance of the povtion of

s stent work about Lo be esrected amd placed the material
Frotu the temporary floor wpon the falsework alongside, where
it ce G pieked up and carcied off the structure when the
fioor was connceted,  Afver derrick car No. 1 had vemoved
paviet of tomporary foor inuuediately in tront of it it
movea Backward and pleked pp the next papel of floor to the
b itanecusgly with this, derrick car No. 2, Fig 3,
rating as follows: A Joad of foor beams and
irs were pushed out op a flay car in frout of the der-

car and unloaded on the falsework alongside of the
track as near as possible to thelr final pesition longitudinally.
The flat ear in front of the derrick car was then pulled out
and the derrick car returned and placed thie Joor besms and
ich it had just unloaded, in thelr final position.

e

s fyed
Sl
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e cenler of the span putting in the top laterals and cows-
pleting the sway bracing of the span which 1t bas just

erected. The movenent of the traveler continued past the
center of the span to the wesgl end, erccting the vomaiuder
of the top chord, batter posts and braecing. The pins were
driven with a steel ram ¢ iu, {u diameter by 16 fL long
and weighing 1,600 1bs, <uspended from the fop of the
gler and eperated by men working from whichever patiorm
in Pig. § wag just below fhe pin 4o he driven., All botrpm
chord gplices were riveted before the span was swung, and
all othar connectiong were riveled after the span wag swung
Two crewsg of nine men each were used on this fraveicr, one
crew on each zide. An average of about 14 days wag re
quired to erect eachh span. counting from the ftime that the
first work was done in piacing the shogs untll the span was
swung clear of Lhe falsework.

Car #/
i

Raifway Track G
X —

—

] Pony Beni
2T [« /;C,v

P s SO

Fig. 3.

During the entire rime that the flogr system and botiom
iaterals were put in by @ derrick car, the gap or the hreak
in the wrack between poiuts H and B, Fig. 3, was opon.
After the floor beams, atringsra and bottowm laterals were
pieed. the truck was restored aud all material erected from
this siage onward wias brought onf under the traveler op ears.

The st floor ba been placsd, the end connections of

che lloor b g formed a convenient support to which all
vertical po conld Dbe fastencd and be made gecure with-
ot nluch  guyin These posts, together with the other

web members and the re
next erceted in the following man:

¢ boltom chord, were
Bunough walerial for

hottom chord and web nrembers wag run
s on flab cars on the rallway track ¢, Tig, 3
and g B, d Dby the traveier. Pins were then

., top chord pins.
conter of the span and working to the

driven, ex
with the

cagt end, the | chord seclion, b pozts and top strufs
v In, pins being driven as the several panel

or was then started back to

The tra

e ) EO

»

(See Also Page 1406.)

On account of the danger of the approasching high water,
the erection of the steel foljowed clogely on top of the erec-
tion of the falsewerk. One derriclk wag either employed in
upending the frame benis B, Fig. 3, which were assembled
on tops of the pile bents A delow or clge was emploved in
placing the stringers. As soon as the panel of falsework
had been completed this car moved back Lo pick up and
piace the steel floor beams and stringers necessary fo com-
plete the pauel. In this way the evection of the faisework
and ihe eveclion of the steel upon it were carried on prac-
tically simultaneonusly.

The end posts on the end top chord section af one end
were the last members of the truss (0 be erecte
ribad. ‘This was due to some fealures of ¢ v blocking
9. In Fig. 9, in full lines at B, is
ghown an outline of the triuss when subjected to the dead
toad of its own weigbt. In dotied lines at ¢ is shovn fo
an exageerated scale an outline of thilg truss 1 IERLALE
gn the camber blocking, each panel 1 4 feds ay i
shown {u dotted linecs, avd fo an exaggerated scale af 0 in

as proviousiy
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SUCh 4 wannrer as to make the diagonal distunce b less than
the dingenal distance ¢ and less then the true fabricated
fen;." H (,1 the wember which will be located {n the diagonal
Cwmatier to give each panel tlie shape shown
g of comber blocking, as the yectangle. the
of which arve formed by the top and boitom
vely and the of which ave formed by

sldes

nber but which is hiuged at the corners,
lengin of the diagonal distance b Iy iess than the
upying Lhis pesition, by decreasing the amount
{ Dlocking, the panegl at A cay be brought toward
a position shown by Hght lines B in which the distauce
sv to cenier of end ping on diagonal L ois esazelly equal
he distance center to center of end ping of the member
whiph sceupies this position in the structure. Allowanse
iy, of course, wmade fov the conditions of sag, temperature,
¢ie, umfer which the raember is being erected.

Ty
sary adiuginents so all members of the truss can be
PO et the ciesing side.  If the center section of top
Lord Fig. 7, is chosen for the closing wember any error
e fabricated lengtly of the tep chord and the space
foe §roin vhe (russ in amouni equal to e would make it
sary to aiter the elevation of truss by the amount 4
eguial tu 1@) Lut 18

g
the total amount of verfical movement reguired fov

s vge of the cainber biocking permits making the neces-
that

the end post is chosen as a clogsing

mem by

£ % €

a similar error of iike amount {8 shown in Fig. § to be

: wlse obtained
end puosts
available from

o he
pin o

o ahng aing.  An advantage
rnugl 164 & eliper ol of ¢
rh pexmits ¢f the use of the large force
cn by a ram 1o foree the last member into
The steel resiie approach ot the west end, tor
falseworlk was built, was eveered ag follows: ’

A3 the

Uridge was erecied from the east toward the west,
Howas necessary fo carey the matoerial for the sieel trestle
thrangh e 0-rt. spans.  As the porwals and ihe transverse
bracing Tor these spans limited ihe clear head voomr, it was
mpossible Lo bring out columns for ihe steel irestle sus
ded Trom the boom of the derrick car, without fouling
the transverse bracing of the trasses. Two colwnns, there-
fore, were loaded on a flat car which was pusghed out alead
of the derrick car to a point near the west end of span III,
adjoining the westle approach. The columns were then lifted
from the ecar by the derrick car boom, one column belng
placed each side of the track resting ou the ficor beams, as
(here was sulliclent voom to store these in this position for
& few hours, Following this, two panels of transverse brac-
ing for one benc and laterals for one givder span were loaded
on a flal car in the sane manner, pushed out and unlcaded
on a few temporary Umbers laid from the top flange of the
stringers fo e bottom chord of the truss. The lateral hrac-
ing for one girder span which bad been placed ow the same
car with the transverse bracing for the bents was unloaded
by Delng merely thirown from the car onto the track between

‘ mentbers being lght and containing no large
plutes, iheir position between. the rails did
rhe clegrance fov cars moving over them.

The flat esr was then pulled In the clear, the derrick car
virned and picked from ity position cne coilumn, to the top
of which nad besn fastened longitudinal and transverse guy
5, The derrick car nmoved forward with the column at

¢ hoom on the portion of the structure already
cd, tle lemgth of the boora, §0 fi., permiiting it to
e colwmn a Tull span in advance of ihe completed
Hon of vhe struacture. The remeining columnn of the same

end of

wog placcd a similar manner and fhe two upper
is {ransverse bracing were piaced hy bheing carried

out on the boam of the derrick car and

hne inio piaco

wpwered by runner
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THE SUCCESSFUL LOCOMOTIVE MECHANICAL STOKER:
PENNSYLVANIA LINES WEST OF PITTSBURGH.

Tror the pasl ten years or el
nized that & mechanival slokeyr for locomotives was desgir
beeauss  of increasing  demands made on the sire
and ouduvauce of (he freman by the growing proportions of
the motive power., With the advent of the Mallal locomotive,
what was degirable belore becomes au ubsolnte necessity, if this
type of powar s to he used in vopd service. For, as wag
recently pointed oul in the Redhway Age Gorelie In a note on
the performance of the Mallets on the Evrie Raillrond, no
human being has the stbrength to fire one of those machines
over a long divigion, if it is worked to capacity.

With this incentive a nmumber of sfokers have deen de-
veloped and put on the market. They have succeedad in
doing the main thing for which they were igued; thst is,
maintain the steam pressure on & run where the engine was
worked witk the ususl fraing and speeds. But they have
failed, so far as any data that has been made public indleate,
in two other essentialg of prime importance. They have not
only failed to show any econemy in compsarison with band
firing, but they have developed an excess of coal consumption.
Then. they have fatled (o suppress gmoke, In fact, no hand fir-
ing would be permilted that could pot do the work with less.

With these general conditions and results before him,
D. B Crawford, genera] superintendent of motive power of the

e it hag been generally recog-

CPennsylvania ldnes West of Pitlsburg, attacked the problem.

His first step was 10 analyvge the conditions obtaining in hand
firing. The coal is spread or laid on the top of the incan-
descent mass beneath, witlt the vesull that the wvolalile goses
are immediately driven off, and a cloud of Dblack smoke is
emitted from the stack. If the same sysier Is toliowed with a
mechanical stoker the trouble with smmoke is simply exag-
gerated. The machine, not pogsessing the intelligeuce of the
man, will simply persist in scattering the coal, and green cosl
must necessarily fatl upou that which ix still nvignited, in-
creasing the density of the smoke and the gorresponding waste
of heat units 0 e unconswmed gases.

It thervefove geemed desirable in the developmen: of a new
type ©f stoker to so arvange the distribution ol the coal upou
the grates that this excessive development of smoke, with the
resultant waste of heat, would be avoided. In short, it was
planned to have the stoker utilize the coninined heat of the
eoal to the utmost and, to do thisg, it must work under practi-
cally smokeloss conditions,

In addition to these theoretical or chemieal requirements,
as they mighr be called, it was decided ihat the stoker must
do all ot the work, from the tender to the firebox. And as
it was to do this, it was laid down ag an essential requisite
that it should bs bullt in so as fo form an integral part of
the locomotive itself and not be a ynere appendage that could
he detached and thrown to the ground in case of fallure or
breakage; while at the same flme it should in no way ob-
struct e regular firedoor, but the latter could be uged at

once, as usnal, in cass hand Aring became necessary for any
TEARON.

TFurther, the development of deslign must be such that it can
be veadily applied to existing locomotive equipment without
radica) and expeusive changes, not only to facilitate the appil-
cation, hut alsp to oblain Immediate results in enso the design
meets the exacting requirement.

Starting in with the chemical aspects of the ruse, the ouwly
availaile means of diztilling the gases nnd radsing them o
the ignition temperaimre hefore they could escape into the
tubes wag slong the lves of the underied stoker, This was
a revolutionary innovation. but as it offered the suvest solu-
tion of the gmoke difficalty as well as f;iVl’l“; promise of ero-
nomical resnliz, it was chosen and work sfarted along ihess
lines.

The problem as lafd out, then, w
Loy that ahonld maintain the

a¢ to produce a wechanical
desired steam pressture under




