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Three of the old jack-knife draws are shown in foreground.

appear behind them.,

1Trestle at extreme right is being removed to provide approach to the
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F1g. 1—OId bridges giving way to new structures, B. & M. terminal, Boston

Three of the ultimate four new bhascules
nip channel,

Rare Old Bridges Replaced in B. & M.

Railroad Terminal Improvements at Boston

Six jack-knife-type structures dating back to 1835 give way to

four single-leaf bascules—65 acres of trestle work removed—

Construction and track changes carried on under heavy train traffic

IX OLD-TIMI true jack-knife movable bridges.
probably the last of their rare tvpe in the country.
and nearly 3,000,000 sq.ft. (65 acres) of open
trestle work have given wav to modern structures and
hls m the timal step ot the Boston ternmnal mmprove-
ments made by the” Boston & Maime Railroad. Four of
the old bridges, spannimg the Charles River, have bheen

replaced by tour single-leat double-track bascules over
a new channel : the other two, over Millers River., have
been ehmmated by a fill contining the stream to three

/2-in. pipes 1,000 1t long. A mullion and a half cu.yd.
ot fill now takes the place of the huge expanse of open
trestle work formerly carrving the vard tracks adjacent
to the passenger terminal.

\Il of the new construction, with accompanying multi-

tude of track changes and shittings, was carried on under

the heavy trathc of 348 scheduled tramns per day, all
double moves because ot the stub-end passenger ter
mmal, making a total of 1.110 scheduled movements m
and out of the termnal daily.

These changes are but a part ot the terminal improve-

ment program that has been underwayv tor tour years. The

new North Station has been bult with the novel inclusion
of a coliseum, the Boston Garden ( ENR, Feb. 28, 1929,
n. 339). New freight vards, mcluding an automatic
hump layout, new coach vards, and a new S0-stall engime
terminal are all imcluded in the improvement program.

Originally the tour mamn lines of the B, & M. Railroad
that now enter North Station consisted of individual
ratlroads, each with 1its own
vicinity of the present terminal

passenger
1These were: the Boston

station 1 the

X Lowell Railroad, now the New Hampshire division of
the B. & M.: the Eastern Raillroad, now the eastern
maimm-hne route to Portland via Portsmouth ; the origmal
3. & M., now the western main-line route to Portland
via Dover; and the Iatchburg Railroad, now the Iateh
burg division ot the B. & M. IKach of these original
roads had 1ts own bridge over the Charles River; and
two, the B. & M., and the [Lastern, crossed the Millers
River on similar structures. | he locations ot the old
brideges. at the time of dismanthine are shown in kg, 3.

\ briet history of each structure tollows, the numbers
corresponding to location numbers shown mn kg, 3.

\Il ot the drawbridges, with the exception of the
Boston and Lowell bridee (No. 3), were reconstructedd
about 1893 when the origmal North Station was built,
The general hine ot these draws in Charles River was
fixed, and their locations slightly changed in the year
1870,  The Millers River bridges were altered about
the same vear. Betore that time each railroad had its
own bridee, buillt without much reterence to the location
of the other structures.

Drawbridge No. 1, Charles Rwer—This bridge 1s approxi-
mately i the same position as the double-track bridge built
833, leading into the old kastern Railroad station on Causeway
St.. and the two-track bridge built in 1856, leading into the first
Boston and Lowell Railroad station on the same street. In final
vears this bridge carried eight tracks, and most of the passenger
trams i and out of North Station were handled over 1t.

Drawbridge No. 2, Millers River—This bridge was approx-
imately in the same position as the old Eastern Railroad bridge
built in 1853. The Boston and Maine and Fitchburg railroads

used in later. It was removed in 1927. when the channel was
replaced with ]1i|u‘ conduts,
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Drawbridge No. 3, Charles River, and Drawbridge No. 4, ).
ors Riwwver—These bridges are on the location of the Boston and
_\xlaiﬂe ]{[lilrﬂil(l E.xtension Co. ot 1844. IIII]WT"\'UIIH‘IHH Wert
nade on them 1n 186Y and again in 1887. Bridge No. 4 was
-liminated by the mstallation of pipe conduits.

., Charles Kiver—This was the Boston and

Drawbridge No. 5,
[ owell Railroad bridee. The origmal bridege was authorized mn
The bridee wa-

1832 and was opened to trathc June 206, 1835.
used for both passenger and treight trathc until 1857, irom which
date 1t was used for freight only. Between 1835 and 1905 var
us alterations were made to the old bridge. When the Charles
River dam was built (about 1905) the old bridge was removed
to a pomt downstream from the origmal location.

Drawbridge No. 6, Charles River—1This was the old Fitchburg
Railroad passenger bridge, origmally built about 1847 for two
tracks. A third track was added later, these tracks leading
directly into the old FitcRburg Railroad stone passenger station
on Causeway Street. In later vears this bridge carried but one
track.

[n general, the original de-
sign was adliered to 1in altering
the old bridges from time to
time. Each track raill was
carrted on an ndependent
oirder, hinged on a vertical
pin at one end. “The girders,
connected by S-shaped struts,
were unequal in length to per-
mit folding. The opposite
end of the girders rested on
shoe plates on top ot the pier.
Usually the girders were as-
sembled 1n sets of four, carrv-
mg two tracks, with one or two
making up a separate
ridge. When a draw was to
e opened, cables passing over
a timber frame at the fixed-
end pier to a cradle near the
‘ree end ot the girder hifted
cach set off the shoe plate. A
rack-and-pinion  arrangemen!
then swung the girders around
clear of the channel. a true
jack-knife movement. To the
very last cable lifts and swing-
ng racks were air and steam
operated.

Millers River Conduits

One of the first steps n the
improvement of the terminal
vards was the filling in of the
old Millers River channel, no
longer used for navigation,
extending for 1,000 ft. across
the vards, connecting Charles
River with the Millers River
tidal basin. To provide dran-
age for the basin, three ellipti-
cal concrete pipe conduits,
H8x74 in.. were laid in the bot-
tom of the channel before it
was filled in. This improve-
ment eliminated the two orig-
mal Millers River jack-knife
hridges (Figs. 3 and 4).

Because of a constant vary-
ing water depth from 6 to
16 ft., depending upon the
tide, shallow clearance under
the bridges and restricted
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contractor tloated and sunk the pipe i multiple sections

width ot at several points, pipe laving by

Lsual

mto 111;11‘1'. ol 1*I'Irt‘t"lllt't' made POSS hle by the use or an
1

mgenously devised collapsible wooden

B '
| hree parallel hines

m the end ot sections of ]'i]*l'
pipe, of tour to twelve O-1t. sections of pipe, were b
up on a raft.
sunk

The assembly was towed to place and
with the aid ot a talling tide and by tlooding
\Ithough the pipe was the bell-and-spigof special
end sections with part ot the bell removed permmtted the

Lvpe,

1!i]lt‘ lines to bhe nlr:mpt‘:l vertically into ACC,
the adjommg hnes already in place.
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Fig. 2—This type of jack-knife draw has served Boston for 96 vears

Two of the old structures oVer Charlegs River. which have now been eliminatedd
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Fig. 3—Location of old drawbridges

The four separate railroad lines shown are now part of the
Boston & Maine system. Original trestlework indicated
by shading.

Flooding of the pipes was controlled by a small valve
mm the bulkhead, operated by a rod extending above
water. Previous to laying the pipes, the channel bottom
was leveled off with a bed of gravel. The raft timbers
were not removed, being left in place as a cradle to hold
the pipe lines to permanent grade and alignment,

Filling and Channel Cb:mges

Filling-in of the old trestle work was begun in 1928.
Most of the filling material came from cutting down a
hill adjacent to the freight yards, although considerable
city building debris was used, especially 1n the old Millers
River channel. Excavation from the freight-yard hill
was loaded into gondola dump cars. Material was sluiced
into place by a jet from an old fire-engine pump. When
the fill approached grade, clamshell buckets were used
for unloading.
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T'he results of vears of mamntenance on the old timhe
trestles can be seen trom Fig. 7. No treated timbers ¢
piles had ever been used. Piles had steadily deteriorate
requiring frequent buillding up. until several feet .
blocking and cribbing were piled on top of the cap.
Such structures became difficult and expensive to man
tam. In the flling process the timber blocking wa
removed, but no piles were pulled.

Prior to the start of the mimprovement program 1l
Charles River occupied a wide waterway through tl.
trestle work, although 1ts navigation channel was b
35 ft. wide from fender to fender. The original Fitcl
burg Railroad approach had been converted to industria
lead tracks, carried on trestles separate from and east
the main vards. These tracks were elimmated mn th

improvement, the old trestle torn out and not replace
by a fill.

The old Charles River channel was entirely too nar
row for modern navigation requirements. It cut acros
the railroad property on a sharp skew for a distance o
450 ft., being located adjacent to the terminal trainshed
A new navigation channel 65 ft. wide was dug som
distance north of the old channel, far enough away fron
the station proper to allow the terminal tracks to con
verge into eight main leads crossing the four new bridges
As these bridges are side by side, the new channel 1.
only 110 ft. long, with one 50-ft. wing fender on each
end. Removing the old Fitchburg Railroad trestle now
provides a wide approach to the channel from the ea«
or bay side.

Changing the channel location also permmtted the con
struction of the four new bridges clear of the old bridge-
and channel. New U. S. pierhead and bulkhead lines
established an open waterway 375 ft. wide through the
railroad property. Outside of the main bridge struc-
tures the tracks are carried across the waterway on new
timber trestles, all piling and timbers being creosoted.
Fig. 4 shows the area of the old trestles removed, the
limits of the new fills, the old and new channels, the new
waterway, the location of the new bridges, and the
Millers River conduits.

Design of New Bridges
The four new bridges are double-track, single-leat.
rolling bascules, with skew ends (Fig. 5). They are
identical in design except for length and degree of skew
ends, two spans crossing the channel at a shghtly greater
skew than the other two. The spans are made up ol

through-trusses, 31 ft. c¢. to c., varving in length from
8 ft. to 118 ft., c. to c. bearings.
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Fig. 4—General plan of terminal vards after improvements were made

IExtent of old trestlework, now all removed, shown by

Wwoss-hatching.

Limits of new fills shown by heavy lines.
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Fig. 5—One of the four new bascule spans

ILach span carries a single 629-ton overhead counter-
weight, made up of concrete loaded with steel punchings,
weighing from 148 to 290 1b. per cubic foot. In addi-
tion, each counterweight 1s provided with 45,000 1h. of
removable concrete blocks, weighing 183 1h. per cubic
foot, for adjusting purposes.

All erection was done with two locomotive cranes,
working alongside the spans, which were erected on
falsework. The railroad company’s wrecking crane as-
sisted 1 handling several grrders weighing 58 tons each.
Dimensions of the bridges are shown in Fig. 6.

Both the trunnion and rest piers are founded on circu-
lar caissens, from 635 to 95 ft. in diameter, sunk n the
open 35 to 53 ft. deep. In three cases two of these
circular caissons were combmed mmto 8x20-ft. caissons.

T'rack Changes and Schedules

A carefully planned schedule of track changes pro-
vided for two major and ten minor shifts. The first
major shift was made to permit the construction of the
new spans. During the second major shitt the new chan-
nel was dredged out, the old channel hlled i, new trestles
built and the tracks placed m final position across the
new bridges. The river was closed to navigation for five
davs at this time. Besides these two main moves there
were ten general shifts, all scheduled mm advance to the
smallest detail. During these changes, the tracks were
shifted from trestles to hlls. In addition to the general
moves, mdividual tracks were constantly beme changed.
Despite the many track changes, full signaling and
tower-control equipment was mamtammed at all times.
A special train master was assigned to the work of
coordinating track moves, tram movements and the vari-
ous construction gperations.

The final track lavout provides for 23 stub-end tracks
at the terminal station. These converge into eight across
the new bridges, then spread out into four double-track
main hnes, through coach and suburban coach vards, and

an engimne terminal vard. All curved rail, including the

switch leads, in the terminal vards 1s 130-1b. heat-treated

By e A aF
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steel. These rails were bent, drlled and marked ar th
mills for specific locations \Il froes are <ohd mas
canese, selt-guarded.

(e new iI]Il'I‘]nt,‘]M.; LOWCLT Colldl all switcl
the ternmnal vards. 1This tower, of hrick and <teel, r
places an old frame structure. It was necessary 10
the old tower 35 ft. without interrupting service \ hou
35 1t. of slack was cut mnto cach ot the 640 wire< leading
rrom the tower. The buldine was thao ke
Kidded to another location and operated unti! 1
LOWCCT WS t'iillrl_']t'lt'il \J] -~‘-.*;Ttt|-~ * I‘tt' 1t‘T'Tlf".'.t‘
are the color-hght dwart tvpe, electnc-pneunitic aper

ated. Hi;_;ll:l] and switch stands are concrete, Precis ?
”]l' rIli]I'H::f' il iI- (¢ HH‘HT'!l, N\ H concerete | ].‘tl \

Personnel

Fngmeers—The entire termimal equipment 15 undes
the direction ot \W. |. DBackes, chiet engmeer ot th
B.&M. Railroad. . F. Cunimmes, assistant chief eng
neer, 1s 1 charee ot desion L. <. Iaheld, engimmeen
mamtenance-of-wav. 1. GG. Suehrue, division engmeer,
and ). I+. Talbot, track supervisor, were i direct charv

of the work tor the rarlroad <. \\ \\'TL:LLIH. N\ W

Haven. 1s consultine envmeer tor the B.&M | 1
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Fig. 6—Plans and sections of the new bridges

e
—

L

e

—_ - — -

e
‘ ‘ m"

Fig. 7—Maintenance of 65 acres of trestlework in this
condition was difficult and expensive
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hascule bridges were designed by Keller & Harrington,
( hicago.

Contractors—All channel dredging was done by the
Bay State Dredging Co. The Phoemix Bridge Co.,
’hoenixville, PPa., furnished and erected the bascule
spans, under the supervision ot \W. C. Bearce. The con-
tracts for the Millers River conduits, the new bridge
substructures and concrete seawalls, and new pile trestles
were held by 1. Stuart & Sons Co., Boston, with k. H.
Stuart mm charge.

Blotting Paint With Sawdust
Cuts Striping Costs

New device 5prinklts sawdust behind sprayer noz-
zle—Counter measures length of stripe paintcd

By A. K. ERB

Yenior Assistant Engineer, District Four, State Road Commission,
Clarksburg, W. Va.

\ NOVEL method ot highway striping was developed
d mm Iistrict 4 ot the West Virgima state road com-
mission durmg the early summer months of this season.
| he umque features mclude an automatic device for
blotting the stripe with sawdust immediately following
the apphcation ot the marking paint, and a counter for
measurig the hinear teet ot stripe pamnted. The method
had been to tollow the pneumatic striping machine, which
s a part of the present equipment, with a light truck and
two men placing red flags and blocks to guard the stripe
until the |::1i|1t had dried.

I'he sawdust blots the paint sufhciently to allow trathc
to cross or drive upon the stripe without causing exces-
save smearing and has hittle or no detrimental ettect upon
the visibility of the line. A comparison of the cost and
speed of the two methods 1s shown 1n the table.

|'he averages are tor a nine-hour day and include de-
lavs mmcident to weather conditions, breakdowns, etc.
The cost of sawdust 1s added to 1931 costs because 1t 15
a cost 1 addition to the 1930 charges. Lquipment

rentals for 1931 are presumed to be 1dentical with those
of 1930, which 1s sufhciently accurate tor the comparison.
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Stripe painting truck fitted with sawdust blotter

> 1

Engineering News-Record — November 5, 193]

[

-

>

¥

LT
&

R = -
e

i~

Working parts of paint spray and sawdust blotter

I'urther study of the efhciency of the machine, made
possible by the attachment to the truck of a recording
device that makes an indelible record of the time spent n
actual operation, reveals that the possible peak production

may be increased to nearly three times the average

shown for 1931, this efhciency being possible without
appreciable increase in labor and equipment cost. The
addition of a mechanical device for stirring the paint and

(CCOMPARISON OF COST AND SPEED OF TWO METHODS

1930 ¢« Ireaniziation

1 1-ton truck and operator. .. 3 . o .« .39
1 highway striper and operator . Pl 8.4
1 i-ton truck and operator......... e e s e
o l‘all*Ill‘i-I"H ..................................... Hh.oU

$50.00

14,000 lin.ft.
$0.002114 per ft.

Average dav's work.
l.abor and equipment cost

----------------

1931 Organization

L 300 A D DR . & oc 5 2o 620 bV eh s O de e ak ohdn $9.30
1 highway striper and operator. ............ _ poeapRr. L
SOV - RTTIEIEE SE T s s s v e dsmeson oot e soewni 1.25

$18.50

Average dav's work

v . o . 20,000 lin.ft.
.abor and equipment Cost. .........c....

... $0.00094 per tt.
an additional spray gun attached to the striping machine
1s expected to accomplish the desired result.

The development of the apparatus for distributing the
sawdust required considerable experimenting. Threc
different types of compressed air-operated nozzles were
triedd and discarded in tavor of a mechamcally operated
screw-type distributing nozzle and gravity feed to the
screw. (On account ot the relatively small apertures that
were found to be necessary to
prevent the use of an excessive
amount of sawdust, 1t became
obligatory to provide some
means of controlling the ten-
dency of the sawdust to clog
in the feeding chambers. This
difficulty was overcome by an
agitator mm the small funnel
directly above the distributine
nozzle. The agitator consists
of a short piece of $-in. No.
8-gage flat 1ron twisted to
form an auger and actuated
by a vacuum-type windshield
~ wiper. Compressed air 1s sup-
&,  plied to the windshield wiper
i from the supply tank of the
spray machine. Commercial
screened sawdust No. 16 to
No. 18 was used to facilitate
control further.




