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Erecting 56-1on Sheaves

For Calumet River Bridge

Special equipment set-up required to raise operating sheaves
210 ft. to tops of towers of Torrence Ave. lift bridge in Chicago

OUR of the largest and heaviest

sheaves ever used 1in a lift bridge

are required in the new Tlor-
rence Ave. crossing of the Calumet
River in Chicago, which will be opened
to traffic this summer. Their weight ot
56 tons each and their diameter of 153 {t.
provided the contractor with an unusual
erection problem, which he met by in-
genious combination and revamping of
his existing equipment.

The Torrence Ave. bridge 1s a 276-1t.
lift span, weighing 1,600 tons, and lifted
at each corner by 20 cables 2} in. n
diameter and 156 ft. long. The cables
pass over the sheaves at the top of the
240-ft. towers to connect with the coun-
terweight which moves up and down

inside the rectangular towers. The
sheaves 5 {t. wide, are mounted on a
shaft 30 in. in diameter and 93 ft. long,
which 1s 1in turn mounted on huge roller-
bearing pillow blocks weighing 12 tons.
The bridge provides a 200-ft. wide
channel for shipping, with 21-ft. verti-
cal clearance in closed position and 125
it. clearance when open.

Erection of each sheave required the
lifting of a 60-ton load, (consisting of
the 56-ton sheave and shait and 4 tons
of lifting fittings,) a vertical distance
of 210 it., the installation ot the roller
bearings and the setting of the assembly
in final position. After considering a
number of methods, it was finally de-
cided to use a steel stiffleg derrick, with

FIG. 1—READY TO RAISE the last sheave using a saddle consisting of stirrups
around the shaft connecting to a lifting beam.

FIG. 2—RAISING A 56-TON SHEAVE

onto one of the towers of the Torrence

Ave. lift bridge in Chicago using a

O9-part line from a hoist on the derrick
boat in the foreground

a specially designed and reinforced 40
{t. boom, placed at the top of the tower
on the top flange of the river-face gir-
der, which was reinforced with stiffen-
ing angles under the derrick mast. The
s1l] anchorages of the derrick were
lashed to the tower legs with cables.

Since the existing steam hoists on the
steel erecting derrick had neither ade-
quate continuous lifting capacity nor
drum capacity for this high and heavy
lift, requiring the use of 2,700 lin. ft.
of §-in. cable reeved in nine parts, the
contractor’'s 100-ton floating diesel-elec-
tric derrick was brought into service
First, the standard hoist cable was re-
moved from the steel erecting derrick,
and the special §-in. cable substituted
and reeved through special roller bear-
ing blocks to the drum on the floating
derrick. Then, since this drum was
grooved to accommodate 14-in. cable
and 1n addition could store only about
one-third of the amount of cable re-
quired, it was necessary to remodel 1it.
This was done by welding a new drum
outside of the existing drum and build-
ing up the sides of this addition to a
height of 74 in., to hold the nine lavers
of cable required. Ample lifting power
thus was available from the floating
plant, and the other movements of the
steel erecting derrick, such as swinging,
lowering and raising the boom, were
handled by the hoist on shore,

A special lifting saddle was designed
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‘or handling the sheaves, consisting of
.wo stirrups made from 13-in. square
+e¢l bars bent to conform to the cir-
umference of the shaft and extending
mward to a steel lifting beam placed
‘::f'{'i'-'ﬁ the top of the sheave as shown
n Fig. 1. This beam was made up of
swo 15-in. channels between which
sre inserted a triangular plate 1-in.
thick reinforced by two 1-in. pin plates,
A 3i-in. diameter pin was used to attach
this saddle to the derrick falls.

After careful preparation and tests
as to the adequacy of this equipment,
the sheaves were raised into place, the
lifting operations consuming about ten
minutes per sheave. Each sheave was
landed at the top of the tower on an
[-beam grillage supported by hydraulic
iacks, which permitted the removal of
the lifting stirrups and the installation
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of the roller bearing blocks on either
end of the shaft. With the bearings in
place, the assembly was put in position.
The erection scheme was devised and
the equipment designed by the contrac-
tor, the Great Lakes Dredge & Dock
Co., Chicago.
The unusual size of these sheaves was
at the root of another special problem,
namely, the insertion of the shafts into
the sheaves at the fabricating plant.
Usually such shafts are inserted after
the sheave hole has been expanded by
heating. The large size of these sheaves
made this impracticable, and the alterna-
tive of shrinking the shaft by cooling
was adopted by the fabricator, the
American Bridge Co. The cooling me-
dium consisted of a mixture of 459
gallons of alcohol and 9,600 1b. of dry
ice, which was placed in a boxlike

-

Finding Good Subgrade Materials

MPLOYING simple apparatus,

the Arizona highway department

1s conducting tests to develop a
test measure of the stability of subgrade
materials. A description of the appara-
tus and process with some test results
are published by J. W. Powers, engineer
of materials, W. G. O’Harra, chemist,
and R. J. Shaw, laboratory helper, in
Arizona Highways for March, 193/.
The following description of the ap-
paratus and testing process 1s taken
irom that paper.

[t is found in practice that highway
subgrade failures occur in materials
that will accumulate sufhicient water un-
der actual conditions to cause them to
become plasticc. The object in this
method 1s to determine the shear
strength of the material at moisture
contents that are likely to occur under
actual conditions.

The apparatus, is essentially the same
as that used by Berry, but has been
altered to allow the use of compressed
air in applying the pressure normal to
the shearing force. The material to be
tested is first passed through a 3-mesh
square sieve. Several 1,000-gr. batches
are then made up, using different
amounts of water varying from that
necessary to produce a nearly dry mix
to that necessary to produce a very
wet mix. The material 1s placed in the
cylinder in 1-in. layers, and tamped to
ultimate compaction ; the Hubbard-Field
tamping spade having a tamping edge
{x1# in. is suitable. The top of each
laver is roughened before the next
laver is added.

Air connections are now made to the
air reservoir, the cylinder is placed in
the saddle and the aparatus is placed 1n
Hubbard-Field press. The air pressure
15 run up to 100 1b. per sq.in. for 1 min,,
then decreased to 75 1b. per sq.in., at
which pressure the test is run. The load

1s then applied at the rate of 0.8 in. (40
turns) per minute; this rate 1s main-
tained until the gage indicates a max-
imum has been passed. The apparatus
1s then removed and cleaned, a sample
of the material from the middle of the
cylinder being retained for moisture
determination. The test 1s now repeated,
using the remaining batches.

A centrifuge moisture equivalent 1s
then run on the material in the same
manner as that used in the Bureau ot
Public Roads soil constants, but with
the following variations: 25 gr. of ma-
terial passing 3-mesh 1s used to have
the C.M.E. value on the same material

/4

structure 11 {t. deep into which the
shaft was lowered in vertical position.
A 6- to 8-hr. exposure to a 90 deg. .
below zero temperature caused a 1/04
in. shrinkage in shaft diameter. 'The
sheave had been made in two vertical
halves, and the shait was quickly re-
moved from the bath and lowered into
one of these halves. lhen the other
half of the sheave was lowered over the
shaft, completing the assembly in an
elapsed time of about 4 minutes. In
6 hours the shaft had expanded to nor-
mal size, providing a satisiactory ft.

The Torrence Ave. bridge will cost
$1,150,000, 1s being financed by a PWA

grant and a state gas tax refund to the

city. It is being built under the direc-
tion of the bureau of engineering of the
Chicago department of public works.
[Loran D. Gayton 1s city engineer,

as 1s used in the shear test, thus afford-
ing a basis for direct comparison with
the moisture content in the shear tests.
However, in the case of materials whicl
will almost entirely pass a 40-mes]

1

1

sieve, the 5 gr., 40-mesh C. M. E. 1s
used.

The shearing loads are plotted
against the corresponding moisture con-
tents, and the intersection of the result-
ing curve with the C.M.E. percentage
1s noted. Actual correlation between
shear values and field observations of
subgrade conditions have been made on
about /5 materials. This 1s not deemed
a sufhciently large number to warrant
any final conclusions, but enough ma-
terials have been tested to realize the
possibilities of the test.

SHEAR TEST APPARATUS used in the Arizona highway department laboratory
in measuring the stability of subgrade soils
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Lift Bridge Mechanisms and Controls
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Engineer of Bridge Design

ireiil ”] l'-F‘L'”II"'I'lIIL’_ 'I[\ III { llf! Al

FARLE G. BENsON

Mechanical Designing Engineer

Bureau of Engineering, City of Chicago
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Westinghouse Eleetrie and \
F.ast Pittsburgh. Pa

lT'orrence Ave. lift bridge in Chicago typifies modern installations in zen. 4l

but in addition includes many neiw mechanical and electrical devices and is operated 1)

its own power plant

‘x / nEN, having standardized fo
nearly 40 years on bascule

{‘il}. uf (:llit';l;_'_n l't*-
vertical lift as the
over the

Ave.. 1l
was apparent that a complete rede-

bridges, the
termined on a
hest
Calumel

ISIH‘ fnl' d lll'i{l:“_'l'

River at Torrence

<sign of customary motive equipment
was necessary. The lack of similarity
hetween the vertical-lift bridge and
Lhe |r;l-f‘ll|1' It‘ll O an Il!il!:-ll:l”\ lllul‘-
ough studv of suitable mechanical
and electrical equipment. with con-
sequent engineering development in
these items. To add to the problem.
”Il" llliilj’_‘.l‘ 1S Iiu';llt‘{l 11 ”Il‘ south-
castern part of the city at a consid-
erable distance from customary
power facilities. In consequence the
tl:‘ni;_tll Was |‘ul' d lll‘illj,.'l' \\illl il_-; OWll
power I!Iillll.

The it ~pan of the Torrence Ave.
bridge 1s a 270-ft. skewed Warren
truss with subdivided panels. It is
each from

'-ll"-lll‘lllli tl al cCorner

twentyv  231-in.  wire

| 5-11.

tached to steel box counterweights.

ropes. ]l;l-r-i!l!l

OVer diam. sheaves and at-
\ 111t roadwav and two 8-ft. canti-
levered sidewalks are provided. The
towers, parallelograms in plan. are
345 . from front to rear to corre-
-|mm| ’nilll ||It‘ Il;lllt‘l hilll'l- Hf lllt'
I.ach
ported by a evlinder pler extending
30 to 90 f1. to rock.

I ISSeS, tower column s

'--H]I-

Hoist tyvpe selection

Comparative studies, made of sev-
eral types of span hoist, led to the
adoption of a counterweight-sheave
which the cables
sheaves to

drive n pass up
balancing

counterweights traveling up or down

over drivine

within the two towers, on top of
which all driving machinerv is lo-

cated. For and

obvious structural

this
(h':nil‘:_'ll was |rl't'l1t‘l‘.'_l||lt‘ to a cable-

architectural reasons type of
operated design with the machiner
supported on the span at the cen-
ter. A further

salety to roadway trafthe. Experience

consideration was
on other Chicago bridges bears oul
the need ol stationing operators at
the ends of the bridge where trathe
all times. On a
cable-operated span three attendants,

can be observed at

therefore. would be required, where-
as one operator in the main tower
and a gateman at the opposite end
are sufhcient for the sheave-drive
tvpe.

The sheave-drive type. having in-
dependent machinery located in each
tower., l‘t‘l]llil‘t'ﬁ some means 1o Insure
that each end of the span will travel
at the same rate. A synchro-tie drive
is used for this purpose. consisting of
3-phase wound-rotor induction mo-
tors in each tower. directly coupled
to the same gear-train shaft as the
span-driving motors. The rotor cir-

cuits of the induction “‘tie’ motors

are electrically connected through
cables, while their stator circuits are
l'\ri“‘l] fr””] lh" ~dimne Il“\\ Cr Ssollrcoe.
When a phase relationship is estab-

lished

any

lu'lht't‘ll ”lt‘ two tie molors
movement n[ lllt‘ rotor of one
tie motor will cause a like movement
in the other tie motor, varying only
by a few electrical degrees, dependent
on the resisting torque. Hence any
tendency of one tower’s drive motor
to run ahead will be transmitted
through the synchro-tie motors to the
far tower and cause a like speed for
that end.

To provide the maximum degree
of operability, the two tie motors are
and construction
with the drive motors. Being identi-
cal. the functions of the tie and drive

motors can be interchanged. thus

identical In  size

permitting operation in case ol
ure ol one tie motor. While

IH‘!'II lll‘nl)u:-‘-t‘(] fu[‘ S) H{'Ill‘n-lit‘ )
drives that the tie motors mich

d fl‘.';l{‘linl] uf lht' l]urh‘t‘]m\n'l

drive motors, experience on th
rence Ave. bridge does not el

this; watt-meter readings of powe

transferred }l_\ the tie motors durine
operation of the span while unde

construction were at times as oreal as

those shown for the drive motors
alone.

Th{‘ two motors Oon i‘;li"l LOw el
t‘nlllllt'd 1O lht* up]m:-iilt‘ t‘lltl'-
hich speed shaft of an open
train located t'(‘nlm”} at the tov
top as shown in Fig. 2. Cross <hafis
extend from each side of the oca
train to a bevel gear reduction at 1!

oears el

outer ends. the bevel
necessarv because of the skew of 1l
towers. The bevel gears are held
alignment by a unit bearing fram
and are totally inclosed. The large
bevel-gear shaft carries the ma
drive-pinion meshing with a circula
rack bolted to the side of the cou
terweight sheave.

The intermediate high speed shat
of the

ential provided with a cluteh. 1Th

oear train carries a difler
differential is so arranged that. with
the clutch engaged, the differential
gearing revolves as a unit. driving
both cross chafts equally: with the
clutch released. the differential
drives the side with least resistance.
Release of the clutches., which ar
spring set, is effected by 8
800-1b. thrustors operating through ¢
suitable linkage. The purpose of this
feature i1s to permit lateral seatn

of the corners of the bridge. as mm
be necessary should creep or streic!

n. stroke,

of the ropes occur on the counter
weight sheaves, thereby allowing
corner to seat before the other. It 1=
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Fie. 1. Chicago lift bridge, built on a skew, is raised by
over 15 ft. dia. sheaves

_-~Main sheave /5 aiam
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FI}I. 2 In machinery rooms at the tower tops are located the drive and <vnchro-tie

motors operating the counterweight sheaves through bevel gears on cross
shafts
A

"12. 3. Two 550-hp. gasoline engines, largest of type vet built, direct connected
to 300-kw. generators constitute the power plant

|'.--l|t'1'i;l“\ i!ll]nrlldiil oIl d hlll:' ||i:_:|l
way bridge. such as this. that all
corners be fully seated to insure
matching of the hxed and movable
llr;llhhl\ ;lllll -illi'u;llk-. '”l_lh r-t';llillf.f
teature was tound particularly val
nable for leveling and alignment pun

[Ill'-l"‘ lllll'ill;: Constiru« liilll.

Sheaves

I‘.t'lllllilll\ -rlt 1|1"~i"_1ll Ol ia-*lh I]it‘
lifting girders and the driving ma-
chinery. resulting in lessened material
and erection costs. was obtained by
ocrouping the counterweight ropes as
near the truss connections a- possi-
ble. This makes necessaryv a wide
sheave face with consequent larger
shafts but results in fewer bearings
and a simplihied drive. The method
of shrinking these shafts with dry
ice to insert them in the sheaves. as
well as the erection of the sheaves.
Wdas 1|t'.-i‘l’i|u‘1| 1) I \H .\I.;i\ .IT |'HT.
p. 174

The sheave shalts rotate in roller
bearings, which are the largest ever
constructed for this purpose. each
bearing carrving a load of 816,000
Ilb. They are of the fullv-hardened
straight-roller type. with a bore of
30 in. and an external diameter of
the outer race of 47 in. This outer
race 18 1';ll'l‘it'1l in % ?-Illll'lii ;ll ~eat to
permit of selt-alignment under deflec
Lion H[ r-llil[l Or l‘;ill‘_\illL' '_!illli'l'r-'-. \
nominal sized roller thrust bearing
1s also used in each assembly to pro-
vide tor anv lateral load transmitted
to the sheaves. The use of roller
bearings reduced the required motor
horsepower bv more than one-half.
with attendant reduction in the gear-
img and shafts and also in the size
of electrical t*n|||i|mwnl and power
source. all of which more than oflset
the increased cost over plain bear-
Ings,

Brakes

The braking equipment for the
bridge consists of two pair of motor
brakes and two pair of drag brakes.
These latter brakes are mounted on
the cross drive-shafts and consist of
5-ft. cast-steel wheels gripped by
floating jaws which are spring sel.
Release 1s accomplished by 6-in.
stroke, 600-1b. thrustors operated by
a variable-speed motor. While their
main function is to provide adjust-
able retarding force when lowering
the span with heavy ice loads. these
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[‘ll‘,!. 4. Machinery on the tower top. The tie motor at the left i electrically con-
nected to a similar motor on the opposite tower assuring that the drive

motor at the righl will km'p In step with the drive motor on the opposite

flOWwWer

brakes mav be adjusted to hold the
<pan in the up-position under an un-
balanced condition of 15 Ib. per sq.1t.
of deck area. or 274,000 Ib. The lo-
1';lliun ol ”II'H' lll:.lI\l“- O1r lllt' CIONss
drive-shafts permits the removal fo
ll‘|>dil' of any IiUI'IiUlI Uf llli‘ mair
goear train or the nln‘l'illill}.‘ molors
with the span raised.

Besides the l’l'il}.!’ lrl‘;llxt':-. each of
lllf‘ {Hlll' span motors 1s |bllr\il]t't]
with a thrustor-released brake. These
brakes are arranged to be applied in
pairs in two successive steps at the
Wi“ iif lht‘ ulwl'ulnl‘. Tn Iil‘t‘\t'lll CA-
cessive strains on the machinery in
emergency stops, time delayvs are
provided for the stepped application
of all brakes.

The use of an independent power
plant necessitated special features to
provide for regenerative action ol
the W henever
loads are encountered the span may

motors. extreme 1ce
overhaul the motors during lowering.
which will reverse the performance
of the motors and generators. Under
this overhauline condition the motors
cenerate power, rllm‘liullin;_' ds ds\vii-
chronous generators. and their out-
put is absorbed by the engine-driven
The braking effort ex-

erted bv the engines i1s limited and

generators.

lht‘ l‘t‘;_‘:t‘llt'l';lll'il ]Hn\t'r h‘ll(lr-‘n O over-
speed the generators. This possibility
has been forestalled by the use of
a regenerative power-absorbing re-

sistor, this being undoubtedly the
original application of such a de-
1his
the generator bus through the me-
dium of a speed governor when the

vice. resistor 1s connected to

motors reach 105 per cent of svyn-
chronous speed. The eftect is to per-
mit the engine-driven machines to
function as generators

\\Ilil(‘ .‘-IH‘(‘(I. \'”]lil;_'i* HI‘III {l‘("qllf‘lli"_\v'

continue to

remain near normal.

[ nbalanced loading

I'or normal operation the gearing
was designed to lift the span 104 ft.
in 100 sec. of continuous travel with
an unbalanced loading (from snow
and ice) equal to 2} lb. per sq.ft. of
span sidewalk
plus the additional friction of span
rollers and counterweight guides due
to a lateral wind force of 23 lb. per
<«(.ft. on 1} times the vertical projec-

roadway and area.

tion of the span and counterweights.

This loadine required the selection
: |

of a motor size lhalt would upt'r?llt'
at slightly less than full-load capacity
for this condition so that in case of
failure of one drive motor lh(" re-
maining motor s overload capacity
would be sufhcient to lift the span
through the tie motors. The gearing
1= also designed to have suthcient
strength to lift the span under a
maximum unbalance of 5 lb. per
s1.ft. of span area but at a somewhat
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reduced speed. In addition 1
two specific span loadings the -
of gearing extending from t}
brakes outward to the sheave-
signed to carrv the stresses
holding the span with 15 |b. ,
{t. unbalance.

Final balancing of the spa
counterweights was accomplish
observing wattmeter readino-
travel in each direction, and shiltin.
counterweight blocks until o kw
more power was required for hoi-tine
than for lowering, thus insurine ;
slightly  heavier
seating conditions.

span  for positive

Power plant

Perhaps the most unusual featur
ll{ thl- l}l'ill;l'f‘ iS il:- OWll pum-l P INl,
located at the north end of the b doe
Investigation indicated that first cost.
available room and quick startine
ability with unattended operation all
favored a gasoline-engine-driven
generator set. The main power unit-
selected for operating the span and
auxiliary equipment are two 8-cvlin-
der. 550-hp.. 1.200-rpm gasoline en
ones, each direct-connected to 2
300-kw.. 60-cycle,
and exciter. These units are the la
est built in this tvpe.
acceptance tests a maximum gener-
ator output of 357-kw.
oped, a satisfactory margin over the
300-kw. required by the specifica
tions. Either unit has sufhcient ca.
pacity to operate the bridge, and ha-
demonstrated its ability to lift the
span with greater loads than will
probably ever be experienced from
snow and ice. Power is carried from
the north side plant to the south
tower through an existing pipe tunnel
under the river.

A single smaller gasoline-electri
generating unit of 1l-kva. capacity
1s used as a standh_\' for the 110-220
volt single-phase lighting supply line
This set 1s of the fully automat:
type. arranged to start, and come o
the line upon the failure of the single
Ilhil‘.'"-!' Illi“l_\ r-llpp]\'.

S0-volt generato

During the

Wds llt"u']-

Controls

The starting and stopping of the
units is controlled electrically from
the operator’s room, located four sto-
ries above the engine room. Indicator

‘ =
tne

lichts and warning signals show
functioning of the oil, water and
sasoline. The span controls are <o |
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cated that the operator is required
to move o a ]Hlill[ of vision, whether
t be for road or river trathc. Thus
the trafhe signals, eates and barriers
are controlled from a switch box
mounted at a window mullion on the
laindward end of the house. while the
span-operating controllers are at the
river end. Span indicators are located

at eve-height, requiring no glancing
for Switches.
which ordinarily will not be operated
with the span in motion, such as
('Il(l-lln'k
switch. high-cutout switch and re-
switch, all

down observation.

engine-starting  switches.
having
venient pistol grip handles. are lo-
cated on a central desk. Also on
the desk 1s the skew limit bypass but-
ton and the various sealed interlock
release toggle switches. At the back
of the desk on a sloping panel is lo-
cated a voltmeter, ammeter for each
drive motor., ammeter for auxiliaries
and a differential watt-meter showing
tie transfer power. Indicating lamps
on the desk show engine operation.
while bells within the desk warn of
hich cooling-water temperature and
also of wrong controller-set-up. With-
in the desk is mounted the automatic
rheostatic-leveling controller which
comes Into use in case of failure of
the tie motors.

1t'l’r¢ill§.’ COh-

An innovation in bridge indicating
equipment is a panel directly in front
of the operator on which is laid out
diagrammatically the various parts
of the machinery at the tower tops.
Indicating lights at the item they
represent illuminate an appropri-
ately-lettered colored lens whenever
the particular piece of equipment is
functioning correctly. Thus the oper-
ator can tell at a glance which brakes
are released, which motors operating.
which corners are seated, etc. Imme-
:]iatt']}' to the right of this, at a con-
venient angle of vision, is located
the level indicator dial showing in
inches whether either end of the span
= high or low. Below, in the same
case, 18 mounted the height indicator.
reading in feet above down position
and having a vernier pointer reading
in inches for the end points of travel.

The arrangement of controllers is
somewhat suggestive of street car
practice. The span controller is on
the operator’s left and controls only
the directional and accelerating con-
tactors while, contrary to usual prac-
tice on similar bridges, the control of
brakes and tie motors is located in a
separate controller at the operator’s

ENGINEERING

right. This separation of brake con-
trol from the span motor is advan-
tageous in permitting individual ad-
_iu.-tmt'lll of lrl';lkill;_' effort. resulting
in smooth seating and better han-
dling under ice loads.

Rheostat levelers
The rheostatic leveling device.
which 1s to be used in case of failure
of the 5}'[1("1!‘1!-lit' system. consists ol
a differentially-wound selsyn moto
driving cams that are arranged to
open or close hve steps of motor re
sistance in conjunction with the span
controller. The selsvn motor 1s elec
tricallv connected to selsvn oenera-
trom the machinery 1
each tower top. As long as both towe
drives rotate at the same _"-ll'l'l‘d. the
diffterential :-'-I'I.-_\ll S :-l.'.llin!l.:ll'}.. Ad-

tors driven

vance of one span ead relative to the
other will cause the differential sel
sV cams 1o open resistance con-
tactors on that end thus slowing it
down. The skewed-end condition of
this lrl‘id;_'t' necessitated close limits
of leveling control as bhinding will
occur at about 17 in. out of

All hve

come 1n

level.
It‘\l'“ll;_', l'lll]ll'n!
within 9 in.

steps of
out of level.
Tests have shown that this leveling
controller I\l't'lh- ”H' spdarn within 2 or
3 in. of level. A hand-leveling con-
troller }mralllt‘lr- these same circuits
and permits manual leveling in case
of selsvn failure.

An additional span-leveling device.
an ultimate skew limit switch. is also
nsed. It was developed by Westing-
house for an earlier bridee of this
tvpe and has been used on all similar
bridges since. Other protective fea-
tures include the usual overload and
undervoltage devices, slow-down and
‘-lllll al ll‘.’.l\t'l Iilllil.'-. n\t*l'-lwt'(]. uml
the previously described overhauling
protection.

A limit from the
north tower cearing stops the span a
feet short extreme of
travel. requiring the operator to cen-
ter his controls and restart. It also
stops the span at its ultimate upper
travel. Interlocking circuits are also
this and other
limit switches on the balance of the
equipment. lhe interlocking system
1s such that the correct sequence must

switch driven

fi‘h ilf ('Eli'h

controlled through

be followed for all operations during
a routine lift.

Consistent with recard for safety
of roadway traffic. a vielding barrier

-

i« placed at each tower across the
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In the control house the oper-

ator is required to move to the

window to operate the controls

roadway in addition to the conven.
tional roadway gates. It consists of a
net of wire rope arranged to be low-
ered across the roadwav whenever the
span 1s to be raised. Electrical inter-
locking prevents span operation until
all trathe devices are in the closed
position. The barriers are designed to
vield on impact vet provide sufficient
resistance to stop a 4,500-1b. vehicle
traveling at 45 mph. in a distance of
18 ft. An electrical drive beneath the
roadwavs performs the raising and
lowering operation,

Miscellaneons equipment

A\t each end of the }:rid;ﬂ*. locks
are provided to hold the span on its
seats. The driving mechanism for
each lock 18 mounted on the tower
masonry beneath the roadway and
consists of a speed reducer coupled
to a crank actuating a connecting rod
and lock bolt that engages a sockel

on the end floorbeam. A 5-hp. line-

start furnishes
power. and 1s supplemented with pro-

vision for hand operation.

imlllt'liun motor

To cushion the seating of the span.
air bulters are provided at each
corner. A similar buffer i1s installed
at each corner on the towers tor the
upper limit of span travel.

The bridee. being gasoline-oper-
ated, it was essential that adequate
fire protection be provided. To this
Pnd d l‘arliilll~l“'l\;illl‘ oas !-a}‘*-lt'm 1S

ll,'-'-f‘f‘]. hu':l\illi_" HHZZIP-'- [Ii'H‘fI at inter-
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vals around the engine room walls
and gasoline tank enclosure. Gas is
released automatically by heat-actu-
ated valves, or if desired by hand
control.

1o facilitate I;llriil access to the
tower lops an elevator of 2.500 |b.
lil|lili‘i|\ 1s installed within the fram-
ill;,' of each tower. The elevator is
operated from the same 440-volt a.c.
as the balance of the t'qlliplm'nl.

T'he total cost of the improvement.
including relocation of the old bridge

ENGINEERING

as a temporary crossing, was $1.330.-
000. It was financed from a grant of
172500 from the PWA, $710.000
from the city's share of motor fuel
funds collected |-3 the state of 1lli-
nois and the balance from the city's
surplus funds from a previous bridge
bond 1ssue.

The bridee was built ly\' the I]t‘lml'l-
ment of public works, Oscar E. Hew-
itt. commissioner: Loran 1. Gavton.
city engineer: lhomas G. Philfeldt.

t'll;_'illt't*l nf lll‘illj_!i‘r-: C. S. Rowe, en-
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eineer of bridge construction a;
writers. The steel and machine,
fabricated |
American Bridge Co. and erect,
the superstructure contractor,
(;rt'ill I.;IL‘H:-‘- “l‘l"{l;_'t' t‘& “m'k L.0
“'l‘r-‘-lill;.fllull:-t' Electric & Manuf
ing Co. supplied the motors and

_L't‘nt'r;ll. were

Il‘nl t'qlli]illlt‘lll illld ('n-nlwl';ll:*-i
the t‘il)‘ in the details of ¢
desien. All electrical work wa
stalled by the Central States k.
cal Construction Co. of Chicao

Railroad Use

of Construction Equipment

American Railwway Bridge and Building Association discusses increasing use of

equipment for construction and maintenance and use of new construction materials

\/lh'l“llnllh. materials and machine
1 equipment for railway con-
struction  and  maintenance were
[Hl*-:hl‘l] in review at the well attended
annual meeting of the American Rail-
way Bridee and Building Associa-
tion. held at Chicago on Oct. 18 to
20. Some of the methods and equip-
ment would “l'l'l_‘ to work done li}'
contract as well as to that done by
railway forces. Pertinent discussion
was the strong point of the meeting.
Indicative of the raillway situation.
however, was the fact that for the
first time in several vears the manu-
facturers and railway supply houses
farled to ]ll'mith' an exhibit of their
materials and equipment.

for 1938-39 is F. H.
Masters, assistant chiel engineer ol
the Elgin. Joliet & Eastern R.R. The

retary i-. ‘ \ |Iill|\ n[ (jllil';l;_!”.

President

Pile drivers and cranes

Pile driving equipment was made
the Fllliit‘l'l of two reports. one on
fiecld methods in the construction of
timber trestles and the other on the
use of pile driving equipment in
modern bridge work. Both pointed to
the advantage of high power. self-
propelling machines. operated by
steam or oil engines. Convertible ma-
chines which mav be used as grab-
bucket excavators, crane or as pilv
d:ivers are favored on some roads. A

special convertible machine on the
Delaware & Hudson has the boiler
carried on a separale car, so that
there is only a short tail swing for
work in restricted spaces or to avoid
touling trains on an adjacent track.

Large cranes are still used for a
variety of purposes such as handling
materials. rails and bridge girders or
structural steel, as well as for excava-
tion and for repair work at washouts.
\! I't‘i‘kiII; cranes of 60 to 200 tons
capacity, for use at train and track
accidents, are often used for bridge
erection and are even loaned to con-
tractors for such work. As much of
the steam equipment is said to be ob-
solete, the report urged the impor-
tance of keeping the existing ma-
chines in good working order.

For a variety of light work. a
small
crane of the type used in rail renewal

full-revolving self-propelled
1= a verv eflicient machine. In a spe-
cial class of smaller machines are
ofl-track ;_';,lr-ulim‘ lm\\t'l‘t‘(] derricks.
drag-line excavators. tractors and
cranes, many mounted on crawlers.
Such machines have advantages for
work where rail trafhe is heavy, and
in some cases have placed the girders
of overhead bridges in less time than
would have been required to lay tem-
porary track for a locomotive crane.
These off-track machines are likely
to be used increasingly on bridge and
building work. pile driving. ditching,

pipe laying and backflling accordin
to the reports.

Maintenance of movable bridee-

L ]
( |-
2

and hit

werlre i'll\t'l't'{l ill one l‘l‘l)lll'l. |url!| | =

Swing, bascule
1O gt‘lll‘l'ill :-'-ll]l:-hll‘ll{'llll‘t' illll' sUuped
structure and the machinery equip
ment, as \u'“ dAdS hlll']l (h'l.ﬁli'-‘- as end
rails and end locks. The report noted
llll' illllml‘lillli't' u[ ul)l‘l‘illnl'-~ ]H*i!,;
thoroughly familiar with the function
iII;_' lif lht‘ \ill'illllr-'- (ll'\il'l‘:-i ill\n]\t'tl | }
the safe and eflicient operation of the
bridees. and stated that this expert
familiarity should be checked occa
sionally under service conditions.
Operating tests should be mad
under unfavorable as well as favo
able conditions. and tests of brake
air buffers and other emergency
vices should be carried to the pomn!
where these devices actually functio

lesls ar

'requent and complete

against serious troubl

.-\u_\ilim'}. or :-al;.lml—]-y power units
necd to be npt‘mlml at intervals. both
to insure that the will be read

when needed and to insure that th

dAssurance

operators are capable of handli
them in case of necessity. Cases
trouble due to neglect of this obviou:
precaution were cited.

Preframing of timber before pr
servative treatment., and even [
timber that is not to be treated, 1s |
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