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SAFE PRACTICES
For
Cranes, Hoists and Monorails

GENERAT

The pumpose ofthis mamal 15 to recormmend to users of cranes, hoists, and monorails certain concepts
of prevertive inspection and rreirtenance, as well as specific safety suggestions, which wall promote
hoth of the above objedives.

Mot all o fthe tmaterial presented will apply to aty single crane, hoist, or monorail Howewer, the
mrajority of the mformation appliesto all types of Wfting dewices, and the reader 15 requested to bear
with those items which do not specifically relate to his equipment.

It iz utderstood that safetyrales wathin indiwidual cormpanies watry, [fa conflict estst s between the
traterial contained in this ramal and the rules ofa uang cormparty, the more stnngent rales should
takze precedence

mafety begins wath a properly designed and manufactured crane, hoist, or monorail Howewer, when
the crane of hoist enters service in the feld, the ramifactorer tas no firther direct control over its
inspectior, maintenance, or opetation. For this reason, safety in the field st remnain the responsihility
of the uzer.

The following topics have been found by expenience to affect safety and produdisaty, and each wall be
discuzzed individually,

PERSONNEL

It 1z assumed that persommel asagned to operate, nairtain, mapect, or prowide safe worlong conditions
for cranes, hoists, or monorail s are Competent, Expenienced, and Licensed if required by law. Only
propely desigrated persons should operate aty crane, hoist, or monoradl.

Minrmumrequtrements for a competent crane, hoist, or tnonotail operator, 16 addition to a generally
alert and safety conscious attitude, are as follows:

13 He rmst read and speals the Foglich lanmuage fluently.
2y He st he at least 18 years of age and farmiliar wath nortral shop area practices and procedures.

3y He must have good hearing and wision (with or without comredion) and mst havwe good depth
perception

4% He trmst not be afflicted wath kmowmn heatt or other health conditions whi ch might cause sudden
loss ofhus abality to react.

51 He st have been carefully instructed in b s duties.
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6y  He nmst lavea substartial khowledoe ofthe methods of hitching loadz and he
prepared to demonstrated such imowledge as a prerequisite of errploymert.

7y Before operating a crane, hoist, or monorail wath which the operator 12 not farmliar, he nst
read the instructions provided by the manafacture and note any special metrictions, payng
patticular attertion to the function and operation of each cortrol.

NOTE

Fach crane operator should be held directly responsible for the safe operation of the crane,

hoist or tmonorail. Whenewet there iz any doubt as to safety, the operator should stop the
crane and refise to handle loads until safe conditions have be restored.

INSPECTION AND MAINTENANCE

GENERAL. Itis recormmended that a periodic inspection, nhrication, and maintenance
schedule be established for cranes, hoists and monoradls, and that this schedule be carefilly
followed. Such a procedure wll prevert rinor defed s fom becoming progressively more
dangerous, as well asmore codly to repair

Dueto waldly varying conditions under which neatly identical machines rmay operate, it 12
itnposable for the marfacturerto date exdct time interwal s at which the abowve ispections
and/or mairterance should be performed. All inspection, maintenance and lubrication intervals
recommended in any publication represent rmnitam safe intervals for average conditions, since
there 12 no substitute for eszpenence or first hand knowiedge of local operating conditions.
Inspections are recommumended for three basic purposed and intervals. Fach 15 discussed i the

followang paragraphs.

DAILY. Thisinspectionis to deterrrine that the crane, hoist, or monorail is safe for irmmediate
use. The mnspection should be made at the beginning of each shaft, and should include, it not
niecessarily be lmited to, the followang:

a) Be sure the crane or hoisgt iz propetdy lubricated.

by Inspect all brales for proper adpustment. Checls electric motor Chol ding) bralzes by lifting a
capacity or near capacity load a fewinches off the ground and suspending it by the trake.

¢) Opetate each control to detennine that it functions propedly. Eeport any defect found to
properly authorized supervizsion and noti fiy the nest operator of the defectzat the change of

shift.

dy Visually inspect each conmonent ofthe crane, hoist, or monorail nomally used 1 lifting the
load, traveling, or lowering theload This inspection should include, but again, not be litnited
to, such ttems as the followang:

(1) Wirerope Inspedt for ldnlcs or trokcen ware and replace seriously damnaged rope
inmediately.

(23 All functional operating mechanisms such as sheawes, dnuns, and bralces, and all safety
dewices such as upper and lower lirmt swatches.
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Lirmt swatches are safety dewices, not operating controls. MNewer actuate themunmeceszanly during
nortral crane operation

(3 The followang general procedure should be used when checlang lirmt swatches.
(ay Always movethe crane toan open area, away from personnel and equpment.
(b Besureno load is onthe hoist lines,

() Slowly run the hools block up to abowut three (3) feet below the lirnit switch trip mecharnisim
and stop the hoist motion completely.

(dy Proceedto raise the hools block slowly

(e) Ifthelirnit swatch does not operate at the point & wiich it should, lower the hoolz hlock
ot of contact wath the lumit swatch trip mechanizm and noti fy proper superv sory authority
at ofce.

(4 Wisually inspect the entire crane for sions o fdamage which might cause unsafe operation.

The above visual and operational checles wall tale only a few mimites at the beginming of each shift,
atid ate absolutely necessaty to insure safe opetation

It st be recogized that , while a crane, hoist, or monorail 12 designed and manufactured wath a factor
of safety, every rmachine begins to wear on the day it starts worldng  This process will inesrtably
cordirme urdil, at some fiture date, the machine wall no longer be capable of its” onginal work load,
unless all patts subject to wear or filure are regulatly insp ected and repaired of replaced

The followang monthly mepection 15 intended to datermne the need for repairs required to keep the
rrachine in approzmat ely new conditi o, inso far as safety is involwed,

NOTE

THE MOMNTHLY IMSFECTION SHOULD MOT BELIVITED TO THE ITERS DETAILED

BELOW, This inspection procedure is considered mininmun Knowledge oflocal conditions, age
and condition ofa particular machine, and the severity of operation, as well asthe possible effects
of fathure, all combine to deermmne the degree ofinsp ection required for contirued safe operation

MONTHLY. The results ofthe ronthly inspection should be carefully recorded in a suitable log
bools, in full detail, and should be dated and signed by the inspector

The purpose ofthe mornthly inspection iz to find and correct any wear, darmage, or defect, which could
affect the safe operation of the machine This should mclude the items listed under the daily mspection
as well as the following:

(a) Inspect the entire crate for struchiral darage.
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(b Inspect for cracked or worn sheaves, drnumes, wheels, and mils.
(c) Inspect for worn, cracked, or distorted components such as pins, bearings, shafts, and gears.
(dy Inspect for escessive wear on bralee system patts, inings, pawls, and ratchets. Be e pawls and

ratchet s operate comrectly, are m good condition, and are properly lubricated. Check the
condition ofthe fire extinouisher, if fiunished

(e) Ihespect all motors, controls, and conductor systems, which tmight in aty way affect the safetyof
the rmachine.

NOTE
At least anmually, the crane hools should be mepected for cracks bythe magnetic particle of other
suitable crackl testing inspection method, to detenmine that no cradss are discernible A 15 per

cent increasein the throat measurement of the hooks ora 10 per cent bend in the hooks shall be
conadered cause for replacetment.

INSPECTION WHEN REQUIRED. Thethird type of inspection  concerns indivichal
incident s which apply sudden and unusual shock loads, unusual stress, ot posaible damage due to aty
cause. All such incidents which mught affect the safe operation ofthe crane should be followed by an

immmediate and thorough mnspection of the crane, uang all necessary nondestrudive test methods. All
repatrs found necessary should be made before the machine is retumed to service

SAFETY RECOMDMENDATIONS

Careful cormpliance wath the followang recormmendations wall prevent the majority of common
acciderts to people or equipment.

1. Beforeleawng the control station of the crane, the followang precautions foast be observed:
(a) opotthe crane a the approved location
(b Lowerthe load to the ground.
() Faize all hoolez to the upper limt swatch
(d) Place all cortrols in the OFF position.
(&) Place the train power switch in the OFF postion
(£ Iakea wimual checls for ary abhonral or dangerous condition

(@) Oatdoor cranes must bave the foot trake and anchor set securely so asto prevent moverment
caused by wind.



(k) Crane operators should newer leawve the crane during the wotl shift undess it 13 absolutely
necessary. When necessary to leawe, notify proper authority and propetly secure the crane,
hotst, of fnonormil.

NOTE

NEVER depend on a holding trale to suspend a load unless the operator is at the controls, alert,
and in a posttion of readiness to handle the load.

2. An operator rrost not eat, read, dleep, or othervnze divert his attention while operating a crane.
Practical joles should he abzolutely forbidden, and the uze of alcohol or other intosicants 12 not to
betolerated. An operator who iz given a prescription diog by a phyaician should obtain writt en
assurance that it will not prevert him from operating the crane, hoist, or monorail in sa fe manner,
before returning to work,

3. The operator or person in charge should see that:

(a) Loadsare well secured hefore being lifted and dlings are adequate and properly arranged for the
load

(b slingsare not kanked and the load 15 well secured and balanced.

(cy All looze items such astools or chips are removed from both the load and oane or hoist before
hegimning the ift.

(d) The load does not contad any obstruction wiile lifting or traveling.
(e Sudden starts and stops are avoided. Bumping into nusway stopsis prolibited.

(c)The hoist line i wettical before staring the lift, slack in the line 12 removed slowly, and that all
worlaren are clear before begintung the bt

(dy Mo crane load, ifing magnet, arapple, ar tacket, ever passes over the heads of worlanen or in
any way endangers thew safety. MNon-operating persommel should be warned, or told to leawe
the irnmediate area, when maling lifts.

(&) Mo one ndes the hoolt of bucket. The craneis not intended to beused ag a passenger  elewator.

{ 13 Mo one nides the crane wiale it 13 1 operation except wath the permission of the operator and in
the operator’s cah.

(13 ALL stop signalzare oheyed, regardless of who gves them

(1) Ctherthan emergency stop sigrals, signals are accepted from only one person at a time, unless
special arrangement are rrade i adwvance for a specificlift only.

(1% Standard crane sigrals are used and loads are not moved unlessthe Standard Siorals are
clearly miwen, see and understood. SeeFigure 1.
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10.

11

12

13

14,

15,

The operator should test the holding bralkee by mowing the cortroller to the OFF position when a
load 15 first hifted, and when theload 15 only a fewinches abowe it s starting posttion, to assure the
ahility of the trakes to hold the load. Iftheload is held, the trake iz operating propetly. [fthe
brake does not fonction propedy, maintain cortrol ofthe load uang the hoist motor and lower it
slowdy torest. Feport the condition to the appropiate superwsor intmediately and do not tralze
any other I fts until the condition has been corrected.

IMesrer get on or off a crane when it 15 in motion. MNewver attetrpt to adjust, repair, or lubticate
moving rrachinery.

K eep the machine clean and in good worlang order. 01l or grease can cause serious fll, and dirt in
working parts wall cause excesave wear and consequert posaible falure.

Lower the load to the ground before attermpting any repairs or adjustments.
Always replace all protective guards and panels before operating the crane, hoist, or monorail.
Keep cablesin good operating condition, paying patticular attention to the followang

(a) A lnked cable iz no longer safe. When a new cable haz been installed |, worls light loads fora
short penod oftime to allow the cableto adpst itsel fio worls strains.

(b Be wery carefil toinstall cable clatps corredly.
(cy [hepect all cables for linked or brolen wires on a regular basis, preferably daily.
IMesrer exceed the rated capacity of the crane, hoist, or monorail. B e sure to include the weight of

the bloclks, hoolzs, and special handling devices when fguring the total weight ofaload, and
EMOW youarenot exceeding capacity when preparning to lift a load.

.Mever use a crane for side pulling It was not designed nor intended for such use. This practice

may cause electrical as well as mechanical damage and wall endanger persormel.

Ifa rope has been allowed to become slack, malke sure that the rope 1s properly seated on the dnam
and in the sheaves beforea load is hifted.

Mevrer lower the block to a poirt where less than two full swraps remain on the drom [fall cable 1s
remnoved from the dnun, be sure it 12 rewound in the correct divection to prevent cable dammage and
to ensure comred operation of the hoist lint swatches.

Mewrer block out safety dewices, such as limit swatches, m order to allow operation ofthe crane ina
trantier not ntended by the ramifacturer.

Donot lift loads with excess sling hoole hanging loose. Thizsiza very dangerous condition  MNewer
allow atry extcess chain, hoole, cable, sling, or atyy sirnilar device to be suspended beneath the

CIane.
8



14

17.

15

19,

20,

21

22,

23,

24,

If electrical power faidls, place all controllers in the OFF position and keep thetn there until power
1z restored. This wall prevent sudden and unespected moverment when power is restored.

Mever retnowea DO MOT OFERATE card froma control wiathout checling to seethat it 12 safe to
do =0, eveni1f you have placed the card wourself. Someone else may be depending on that cardto

prevett the crane frotn being opetated.

[Jze fuses of specified size. B lowm fuses are both a agn of trouble and the mam protedion
afforded the electrical system

MEVEE. contad another crane on the satme navsay if it 12 possibleto avoid 20 doig, Whenthis
rmst be done, checls first to see that all concerned are aware that it wall be done and that they are
propedy warned. Then, contact the crane to be pushed at the slowest posaible speed and pushiit at
ety slow speed. Mewver mowe or butrp a crane, hoist, or monorail that hasa waming flag or sign
displayed.

While inspecting, repairing, cleaning, lubncating, or mamntaiming a arane, hoist, or monorail, a
warming flag should be placed where 1t 12 readily watble to indicate that the crane, host, or
monorail st not be moved.  The main power swatch st be locked in the OFF Posttion. When
someone other than the operator 13 doing the worls, the operator must remmain at the controls, alert
for posaible danger to the worlanen, unless specifically infortmed to the cortrary by his supetrvisor.

It bandling molten metal or other sinulatly hazardous material, the most ngid inspections ofall
load bearing ttemsare required. Written records ofthe inspections required, showang date, name of
inspector, and mepections performed are absolute essentialsto safe operation Thelatest test
mehods, including Wagnafius, Xray, ultta-sound devices, and the various dye checlcs should be
used to msure the safety of cranes, hoists, and monorail s,

All averhead cab operated cranes must be equipped with warning bell or siren, whach should be
sounded when the crane 12 gomng to be moved and at any other time that safety requires.

Whenewer the crane 1z being serviced, repaired, lubricated, or otherwse maintained, 1t st be
tmowed to a position over an area where nio one will be endangered by falling material. [fthis is not
possible, the area beneath the crane nmst be roped off and personnel st be warned of the reason

for the precation, 1fpossible.

Fepairs and adjustments should be made only by properly desiorated and authonzed personnel.
When a crane 1 heing repatred, the mairtenance man assigned is in charge of all phases of crane
movemert and operation, and hizinstructions should ordinanly be obeyed wathout question Only
ifhiz instructions are contraty to safe operating practices should the operator question thetn Under
these cirournstances, the mairtenance supervisor should be contaded a once for a decision.



520 CMR: DEPARTMENT OF PUBLIC SAFETY

AN
AN

Hoist Lawer
With forearm vertical, forefinger pointing up, With-arm exiended downward, forefinger pointing
move hand in small harzontal circle, down, move hand in small horzonl cinde.

I
e
Use Main Hoist Swing
Tap fist on head, then uss repuler signals Arm extended polnn with finger in
. dirtson of swing of boom

Stop
Arm extended, palm down,
hold pesition rigidly - g move hand rapidly right and beft

. . . N
. 1 e
N Use Whipline Ralse Boom
(Auxilisry hoist) Tap elbow with one hand Arm extended, fingers closed, thamb
then ute pegular signals poindne voward,
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320 CMR: DEPARTMENT OF PUBLIC SAFETY

6.07; continoed

A\
ol

Lovwer Boom
Arm extended, fingers ehaed,
thamb poizting downward

Clasp hands in fromt of body

Move Slowly
Usze one hamd 10 give any motia signal and

place ather hand motionelss imboot of hand
giving the motion signal (as shewn)

y }\x
Travel -

{one track) Lock the track on the i¥ indicated by

raised fist. Travel opposite tack @ direction indicated

. by circalsr motion of other fisy, maied verscally
in fremt of body (for crawler crane ooly)

1490

11

Trave

Arma extendsd (orwerd, hand open and
slightly raised, make pushing metion in
direction of travel,

{Both tracks) wse both fsts in froan of body,
meking circular motion  #bout sach other,
indicating direction of ouvel, foraard or backward
(far erawler cranes only) K

Raics The Boom And Lower The Load
With s extesded, Uwimb poanlkag up, Ties
fimpers in and cut &8 long & load mevemem
is degired

!

Lower The Bocm And Rakse The Load

With erm extended, thumb palnting down,
flex fngers in and omeas loag 42 load moverent
i$ degined

S0 CMWE - 44



220 CMR: DEPHRTHIEI'H‘ OF PUBLIC SAFETY

6,07 continued

Retract Boom
(Telescoping Booms) Both fisws in front of body (Telescoping Booms) Both fists in front of hody
with thumbs pointing ourward with thumbs pointing toward each ather.
/
DY
Retract Boom Extend Boom
(Telescoping Boom). One band signal. (Telescoping Boom). One hand signal.
One fist in front of chest, thurnb pointing One fist in front of chest with thumb
autward and heal-of fist lapping chest lapping chest
4] W
TE iﬁ% @
~ Raise Load Vertically Lower Load Vertically
With forefinges vertical pointing up, Witk ferefingsr vertical pointing down,
move hand in small horizontsl circular motion mowe hand in small horizontal cirealar motion
- g
+ .

_ Move Load In Horizontally Move Lead Out Horizootally .
Wuhuﬂifru:rn:mﬂhnd raised and open With sither arm extended, hand raised and open
pMdmn{mmmh - towsnl direction of movement, move hand in
direction of required movement direction of required movement.
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Advice For Sate
Use And Maintenance.

USING YOUR CHAIN SLING 2. Don't leave slings on the floor. When not in use,

1. Keep a record of all dings in stock (Beoord shects hang them o a rack.

are available @t no charge © disrbuiors.) 1o Make sure he objec being lifted is not Lygged,

2. NEVER it with knomed or raiseed cluins, clamped or balted to- the Aoor,

3. If shorening a chain sling is required, ALWEYS 11.Make sure crane s directly over the load.

use g shormening hook or daw, 12, When lifting a load in confined spaces, attach a

a. ALWAYS pad sharp edges of 2 liit 1o protect your rope o “Tag Line™ to one or both ends of the

chains. lexaed v contred rofational mewement.

s. The load should AIAYS be secured in the howl 3. Never permit anyone to ride the lifting hook or

afl the ook - NEVER on the fipy af the heook the lexad.

6. ALWAYS verify that the capacity of the chain sling . Make mwre thiat 2] personel aand clear while the

will aecomimodate the load considenng dhwe lift i beeing made:

possibdliny of unequal loading and the sling angle, 15, MNever ok uncher o sespendsd load anless the
(If in doubt oo the angle of lif, consull KWS new bxad has been adequately supported o the
pocket capsicity cund, ) floesr and all conditions approved by the

7. The sling master link should be of sufficient width Mpervisce in charge of the opemtion.

o seal properly in the bood of the crame hook.

&, Avold shock loading of chain shings a8 the fesulr

apHLTY e 1w smrme s 1,w4:r|mding.

Merer Excood Peblished Workleg Lol Limits.
£ [AWARNINGI

' L I 7[R e B b i el Bl Tl
F1 o by coni. Dl i iy 31K
BT e e b g P gy
T PROOF TESTED
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INSPECTION Lo Chart (page 30 For extrense 1emperatures and

howe this affecs th ing koad Hmit.
1. Chain shings shall be inspected at ks anmually o this affects the working '

andl mare often depending on the frequency and Girade 80 alloy chain and fittings MUST NOT be
severity of use. A record MUST be ke of all nsed wncler acidie condidons.

physical inspections and maintained undll the next

inspection, r DAMNGER

INDICATORS
2, Measure the overill rench and check againer the
Trghect chain siings
peach shown on the 1D tag. Reach = from bearing Worn Links
r,--...._“ finle By Hink, Rerhoue
point of the wop mester link of the sling o bearng L .

slfrg from sevice i
point of the bottom atachment, I the: meach has

Berit Liveks Yot find any of these
| . REMOWVE THE SLIMNG FROM SEEVICE
snghened, corrd iFies,
and determine the cause of the increase,  Increise
is normally due o owverlosd oF weear Crstigeet Linikes
3. Hegular wear mspection s required.  (EWS wear
pauges are available for this purpose.) 1F extrene ‘
wear is found, check the stock diameter oo see Srrecchod Links Minimirn Scafe Dianteter
Eie ,'«:li:nE shenald be removed from servioe.
4. Chain lnks that ase bent, have cracks, scratches,
Ramoval From
comosion pits, lifed fine, Mashing or waverse Eﬂ'lﬂ!' Garvice
32 1354
markings can cause a sling o baeak or severely gfg‘r! 14
an 1532
rechuce the working load lanit of the sling, i 1532
58 AT
5, Inspect all ding anachmens for gouges, distomion ?E ﬁ
) i Sa%E4
or elongsted throat openings 114 118

Maven Excond Published Warkleg Load Lirsite.
kAW ARMNIMNG!

o i iy, mimind i ke Tl bl
F . O P, e e iR O -
|

PROOF TERTED
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Instructions For Assembling
Clevis Chain Slings.

For Simgle leg slings, o the roguared length comes SLING REQUIREMENTS

in thee middlbe aof a link, cut the aest link, 1. & metal sling identification mg

For Double leg skings, measene the length of de MUST be permanenly affied
clain equeared.  Before cutling, ocunt the links o 1 cach sling stating the senal number, size, reach,
assuine dwere i an EVEN numiber of links 2o dhee hooks pated capacity 3t angle of 1t #nd manufacturer.

will T correaly (hooks Bacing ot 2. & completed certificate of test MUST accompany

For Triple or Cusdneple beg slings, measure the cach sling
bergrh of the chiain regquirsd.  Before cuttng, oomant

i . ? i T : .

e linkes o assure thene is an QD0 numder of lnks 3. & nylon end user Wamning Tag

st the hooks will be fackng our, st be atmched 10 9 lop Bk of sach cain ding

KWS, Inc. GRADE 80 WORKING LOAD LIMITS IN POUNDS

SINGLE ELNG DOUBLE SLING mﬂnmam
ey W hogeclUn G iegh AT Ange 3P Arge m'| 0 e
Az [ 2100 3500 E.ID:I 4450 3150
1 T 3,500 6,100 3800 ﬂ.ﬁﬂ .'|'.-4[H.'I 5200
R 10 7100 12.300 mmn 7400 18,400 15,100 0600
12 13 12,000 20,500 17,000 12000 1.0 35 500 18000
53 18 16,400 3300 25600 1B 47,000 38,400 3100
kI 20 28,300 49,000 00,000 2.0 TE500 BO.000 42 400
i 2 34,200 59,200 41,400 4200 22000 T2 500 51,300
1 i 47,700 &2 600 67 400 477 1£3.500 100, 200 1,500
114 a2 12300 125,200 102,204 72300 1870 153,400 103, 400

Avcv o it b0 narmal mondiSons of re in straght configueaion s iy loodid bg For anckin el pcommnd 2 WL L L of 75N
ﬂhmﬂ'.LLhummm sheg, Duspigh Fagtar 4 - e

t Wavir sxceed
Wwer Excond Pabibbd Sarklag Lok Limis. [ andgla of 2071

SAWARNING!|
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CONVERSION FACTORS
COMVERT FROM:

MULTIPLY BY; GONYERT T2
Kilograms . 2 M4 Paurds
It T T4 ED Paunds
Pounds L Kilograms
Metric Tons 1000 Kilggrams
LS. Tons 07 Mitric Tors
Matric: Tons 1.102 L., Tons
Calsins 95 mven o0 9 Fahnenhen
Fahrenhsit 5T (urTER SoRArTIG 311 Cadziies
Milimeters ' 059 Inches
Meters 328 Fsed
Inches 254 Milimeters
Imches 254 Gentirneters
Centimeiers A Irchis
Fest Aa Metars
Yaris 44 Miters
Maters - 108 Yariis
Mile= 161 Kilomebers
Kilpmeters B2 Miles

DECIMAL AND METRIC CONVERSION TABLE
FRAGTIGNAL METRIC

DECHAL FRACTIONAL : DECIMAL METRIC
ECRNALENT ECUNALENT ECLMALENT EQUIVALENT EOUNVALENT ECAIMVALENT
M) I ) ] ™} M)
1764 56 a7 3364 5156 13067
1732 0a1z2 T84 1732 a3z 13494
a64 463 119 3564 B 13.891
116 0E25 1.588 916 SE25 14.268
Sibd DT 1.584 3764 T 14664
lgcrd 0938 2.3 1942 =038 16.081
764 034 2778 3984 6094 15478
1@ J280 3175 578 E250 15875
964 1406 3572 4164 E06 16272
Tk J562 3.868 /32 G562 16,6648
11/64 A719 4366 4354 TR 17065
ane J875 4.762 1116 5875 17 462
1354 2031 5.1549 4584 J031 17.859
a2 2188 5.556 a2 7188 18.256
15/54 Ladd 5.953 47154 S 18.653
14 2900 6.350 a4 a0 19,060
1764 2E56 6747 434654 JEa6 19447
402 2812 7144 25032 JB12 19.844
1964 2060 7541 5164 369 20.241
516 A125 7838 1316 25 20636
2154 A £33 5354 B261 2.034
11732 438 LEE Y 2 2438 21431
Za%4 A594 8,128 a6 A554 21528
&8 A750 0.525 L Br50 22275
23064 906 g.922 514 B906 22 622
1332 A2 10319 2802 G062 23018
274 419 10716 20054 L2159 23416
THE A3T5 11112 1518 L5375 23812
26064 A531 11.509 6184 85 24.208
15732 4684 11,506 oy [ 2668 24606
a4 4844 12,303 6354 Sh44 25,003
12 5000 12,700 1 1.0000 25.400
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