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QLENHO EDOO WHVW RU $670 BXW KRG VKRF N PIQGWH\DWN VWHHOV V
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TRANSFORMATION RANGE In this range steels undergo internal
atomic changes which radically affect the properties of the material.

LOWER TRANSFORMATION TEMPERATURE (Aq). Termed Acq on
heating, Arq on cooling. Below Acq structure ordinarily consists
of FERRITE and PEARLITE (see below). On heating through Acq
these constituents begin to dissolve in each other to form
AUSTENITE (see below) which is non-magnetic. This dissolving
action continues on heating through the TRANSFORMATION
RANGE until the solid solution is complete at the upper transfor-
mation temperature.

UPPER TRANSFORMATION TEMPERATURE (A3). Termed Acg on
heating, Arg on cooling. Above this temperature the structure con-
sists wholly of AUSTENITE which coarsens with increasing time
and temperature. Upper transformation temperature is lowered as
carbon increases to 0.85% (eutectoid point).

FERRITE is practically pure iron (in plain carbon steels) existing
below the lower transformation temperature. It is magnetic and has
very slight solid solubility for carbon.

PEARLITE is a mechanical mixture of FERRITE and CEMENTITE.
CEMENTITE or IRON CARBIDE is a compound of iron and car-
bide, FeSC.

AUSTENITE is the non-magnetic form of iron and has the power to
dissolve carbon and alloying elements.

ANNEALING, frequently referred to as FULL ANNEALING, con-
sists of heating steels to slightly above Acg, holding for AUSTEN-
ITE to form, then slowly cooling in order to produce small grain
size, softness, good ductility and other desirable properties. On
cooling slowly the AUSTENITE transforms to FERRITE and
PEARLITE.

NORMALIZING consists of heating steels to slightly above Acg,
holding for AUSTENITE to form, then followed by cooling (in still
air). On cooling, AUSTENITE transforms giving somewhat higher
strength and hardness and slightly less ductility than in annealing.
FORGING RANGE extends to several hundred degrees above the
UPPER TRANSFORMATION TEMPERATURE.

BURNING RANGE is above the FORGING RANGE. Burned steel is
ruined and cannot be cured except by remelting.

STRESS RELIEVING consists of heating to a point below the
LOWER TRANSFORMATION TEMPERATURE, Aq, holding
for a sufficiently long period to relieve locked-up stresses, then
slowly cooling. This process is sometimes called PROCESS
ANNEALING.

BLUE BRITTLE RANGE occurs approximately from 300° to 700°F.
Peening or working of steels should not be done between these
temperatures, since they are more brittle in this range than above or
below it.

PREHEATING FOR WELDING is carried out to prevent crack forma-
tion. See TEMPIL® PREHEATING CHART for recommended
temperature for various steels and non-ferrous metals.
CARBURIZING consists of dissolving carbon into surface of steel by
heating to above transformation range in presence of carburizing
compounds.

NITRIDING consists of heating certain special steels to about
1000°F for long periods in the presence of ammonia gas. Nitrogen
is absorbed into the surface to produce extremely hard “skins”.
SPHEROIDIZING consists of heating to just below the lower trans-
formation temperature, A4, for a sufficient length of time to put the
CEMENTITE constituent of PEARLITE into popular form. This
produces softness and in many cases good machinability.
MARTENSITE is the hardest of the transformation products of
AUSTENITE and is formed only on cooling below a certain tem-
perature known as the Mg temperature (about 400° to 600°F for
carbon steels). Cooling to this temperature must be sufficiently
rapid to prevent AUSTENITE from transforming to softer con-
stituents at higher temperatures.

EUTECTOID STEEL contains approximately 0.85% carbon.

FLAKING occurs in many alloy steels and is a defect characterized
by localized micro-cracking and “flake-like” fracturing. It is usual-
ly attributed to hydrogen bursts. Cure consists of cooling to at least
600°F before air-cooling.

OPEN OR RIMMING STEEL has not been completely deoxidized and
the ingot solidifies with a sound surface (“rim”) and a core portion
containing blowholes which are welded in subsequent hot rolling.
KILLED STEEL has been deoxidized at least sufficiently to solidify
without appreciable gas evolution.

SEMI-KILLED STEEL has been partially deoxidized to reduce solid-
ification shrinkage in the ingot.

A SIMPLE RULE: Brinell Hardness divided by two, times 1000,
equals approximate Tensile Strength in pounds per square inch.
(200 Brinell + 2 x 1000 = approx. 100,000 Tensile Strength, p.s.i.).

www.tempil.com
© 2010
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6PDOO EXW OEJEMNM)G\ 3DOOXFK

IRUJH ZKLFK ILWV SHUIHFWO\

5DQG\ FDPH XS ZLWK DQ LGHD WR QHVLJQ D FRPSDFW
IRUJH EHFDXVH KH ZDV PDNLQJ VPOQOO LWHPV DQG

ZDQWHG D IDVWHU DQG PRUH HIILFLFHQW ZD\ WR KHDW
SDUWV +H ZDV RULJLQDOO\ XVLQJ  MXVW D SURSDQH
WRUFK ZKLFK ZRUNHG EXW LW WRRN ORQJHU DQG WKHUH
ZDV D ORW RI KHDW ORVV 5DQG\ X}YHG WKLV IRUJH WR
KHDW WKH ULYHWV IRU WKH *UHHQH &RXQW\ 3RRU +RXV
FHPHWHU\ FURVV SURMHFW DQG LW ZRUNHG SHUIHFWO\
5DQG\ XVHV D %HUQ]JRPDWLF WHUFK ZLWK WKLYV

*HQHUDO )DEULFDWLRQ
7R VWDUW ZLWK KH 'X®HG DZDOOHG VWH

7TKH EXUQHU KROH LV KRIRKKQG DERYH
FHQWHU "~ EDFN IURP IURQW RI WKH WXEL

WXELQJ DE®PRWJI 7KH EDFN SODWH RQ WKH
PDGH RXW REODWH ZHOGHG WR WKH EDFN
IRXU™ ; "y T ORQJ OHJV 7R VHFXUH WKH
VXUIDFH KH SODFHBTWRRH QXWV SUHWVV ILWWHG
LOWR WKH I[URQW WXELQJ IHHW ZKLFK LV PRUH WKD

HO

QJ

IRUJH ZDQV
+H DGGHG
IRUJH WR

D DGH"

7KLV LIV WR
FUHDWH D WXUEXOHQW VZLUO IOREZLM\NDWWEUQ 7KHMH DUH

N/

N

PHDVXUHPHQWY 7KH GRRU KROGHU LV  DQJOH IRU WKH GR
SRUW ODNH VXUH \RX DWWDFE)W(%LVK%\@IBEJLJDK J?II;WH DOJOH |
\RX SRXU WKH UHIUDFWRU\" ; +DQGO

EHQW WR VKDSH E‘ SLQ LPSRUWDQW ORFD

3UHSDUDW|_RQ|RUFDVWLQJLJHlUDFWRL\&E[@(‘9@{%|_fg’+ﬁG\'RU-c
7DNH D SLHFISQRDVWLF 39& SLSH ZKRFK LVGRJUDQG\#FRPFDVV
DERXW ORQJ VR \RX FDQ KDQGOH LW FRRRLLWREQ\ QR
RQH HQG ZLWK BEDOO EHDULQJ RU D UXEEHU EDOO RI VLPLO
ZLWK HSR[\ 30DFH IRUJH RQ LWV \BOLFPN RO & IS.K WRDWW RP 7
VKLP DQG SODFH RQ WKH VLGH ZKHUH WKH IHHW DUH WUXH
EDOO LQ IRUJH YHUWLFDOO\ DQG SXVK WR ZDOO &ODPS SL

U v

WLRQ
IRUP

QHW

D N H

LQJ VXUH LW LV DIDLEWRWWRHA VKLP '"ULKBR MK MHVLQJI WKH

N O

QG SODFHPH

DWLRQ

DU VL]H VH

D

i ERWWRP
SH WR VLG
EXUQHU

QW

HFXUHC

RI1 TRUJ
H ZLWk

KROH DV D JXLGH KDOIZD\ WKURXJK WKH SLSH 5HPRYH VKL

FV

FORDU

IRUJH ER[ WKRURXJKO\ DQGSH@QDWHUBRXJK EXUQHU $ROH WR

FXUH SLSH 5DQG\ UHFRPPHQGV XVLQJ 9DVHOLQH RQ WKH SLSH DQG S

VH

NHHS UHIUDFWRU\ PDWHULDO IRU VWLFNLQJ WR IPFLOLWDWH UHPRY

+RZ WR FDVW

5DQG\ XVHG D SRZGHUHG KLJK WHPSHUDWXUH UHIUDFWRU\ PDWHULDO

LW DFFRUGLQJ WR GLUHFWLRQV $PD]JRQ LV D JRRQE VXSSO\ VRXUFH $
DGG WKH UHIUDFWRU\ SRXU VORZO\ DQG WDS RQ WKH VLGHV RI WKH

SUHYHQW YRLGYV VXFK DV EXEEOQOHV [/HW

VHYHUDO GD\V

VHW

UHPRYH SLQ DQG SLSH WKHQ DPORZ WR FXUH
DFFRUGLQJ WR GLUHFWLRQV 7KH SURFHVYVY PD\ WDNH

J)DEULFDWH WKH GRRU XVLQJ OLPKW ZHLJKW LQVXO

IRUJ

WKH ERWWRP RI"'WKIBH DQG FHQWHUHG R

$GG DQ , QWHULRU &HUDPLF &RDWLQJ

Q

&HUD ODWHULDOV LV RQH VXSSOLHU 5DQG\ XVHG
UHIOHFWV LQIUDUHG KHDW IRUJH SHUIRUPV HIILFLHQWO\
$SSO\ WR IRUJH DQG GRRU DFFRUGLQJ WR GLUHFWLRQV ¢
PHQGHG DOORWWHG WLPH PDNH VXUH \RX EUHDN LQ WKH
SODFLQJ D ZDWW LQFDQGHVFHQW EXOE LQ WKH

WLRQ EULFN DSSUR[LPWDMMHON FXW-RvH SKRWR VKRZYV KRZ WKH

IURP D ELJJHU EORFN 5DQG\ PDGH L YvonbRIKHG EBQQ DOQG
; " ZLWK WKH KROH 7~ IURPVLW LQVLGH IRUJH IRU FDVWLQ

WKH ~ VLGH 7KDW SXWV WKH KROH DW WKH YHU\ WRS R

FDQ FXW WKH EULFN RQ D EDQG VDZ 7KLV FRQILJXUDWLR
IRU SODFHPHQW RI WKH RSHQLQJ WR XVH YDULRXV DUHDYV

7KH SX

IRUJH |



5LQJLQJ ,Q WKH 1HZ <H

7ZR %HOOV PDGH EY66(EPO &OHPH B ENE]r 8 @K E MF ]+ % %BIAE]JU § oC |
$UWLFOH E\ %LOJ RGHFPARMGDHOHU KLWFK EDOIIRRU E

JEHJIDQ H[SHULPHQWLQJ zLWK PENIS BN N FERQR F IR GEL WK

D \HDU DJR ZKHQ D KRZ WR puwLFON BsshBERE 58 DQ
DIILOLDWH QHAXNPONMHWVWHYFRYHUHG WKDW FXWWLQJ

RXW WKH EHOO EODQN ZDV D VWXPEOLQJ EORFN LQ PDNLQJ
WKHP , ILUVW WULHG PDNLQJ WKHP IURP WKLQQHU PDWHULDO
WKDQ FDOOHG IRU DQG MRXRUEP RXW WKDW WKH\ GRQ

ZHOO IURP WKLQ POWRKQDEOHWKHQ FXW

RQH IURP WKH ULJKW PDWHULDO DQG ZDV DEOH WR FRPSOHWH
D EHOO BXWIXIOSAQZLWK WKH WRS KDOI ZKLFK

VHHPHG WR EH IODW EHQW SHWDOV RQ D URXQG KHPLVSKHUL
FDO EDVH , QH[W JRW D GR]HQ EODQNYV SODVPD FXW DW D OR
FDO PHWDO VXSSO\ VKRS WKDW RQO\ UHTXLUHG VRPH JULQG
LQJ RQ RQH VLGH WR UHPRYH WKH IODVK , VXEVHTXHQWO\
KDYH KDG EODQNV ODVHU FXW DQG QRZ DIWHU KDYLQJ PDGH
VHYHUDO GR]HQ EHOKRZWBKRZAN , KDYH WKH

ZHOO HQRXJK WR RIIHU WKLV DUWLFOH WR DOO

7TRROV



%RWWRP GZHEHHLWK WRS HQG %HIDUWH &XBWRYRU KDYH FXW EHOO
KRUQ RI DQYLO WHPSODWHY DW WKH HQGRRI WKL\
/IDUEH a * LQFK WKLFN ZDOO*DIILERU WKH ODURM EHWM®MAH QB U
6PDHOa ~ LQFK SLSH VPDOO EHOO ODNH D FHQWHU SX¢
$GG DQJOH LURQ IRU XVH LQ Y LW KHREOKIWNG NRUWWGEPLIRALRVYHVKH V)
RQ DQYLO WKH EODQN RQ WKH RXWVLGH

6KRZHEHORZ LV D TXLFN KDUG\ VWHP PDGH IURP I0ODW
VWRFN "WKLFN DQG WKH ZLGWK RI WKH KDUG\ KROH

<R®D\ DOVR GHFRUDWH WKH RXW)
SRLQW VXFK DV DGGLQJ OHDI YHL
DOV RI WKH EHOO DV VKRZQ KHUH

TKNSDFH IURP WKH WRS RI WKH IODUHG SLSH WR WKH
ERWWRP RI WKH WRRO QHHGY WR DOORZ WKH ERWWRP RI WKH
EHOO DQG ULQJ WR EH LQVHUWHG 7KLV LV D PLQLPXP RI
IRU WKH ODUJHIRHOWKBIQWWPDOO EHOO
'LVKDFK RI WKH SHWDOV RI WKH E
VSRRQ VZHGJH DQG EDOO SHLQ KI



JRUP %HEBDW WKH EODQN XQLIR&JPOW MIRELEDWKH EHOO XQWLO )
KHDW DQG EHJLQ VLQNLQJ LW LMOIWRV EFRAVWHRFFR S HGHI VR AGNKH EHO
ZLWK WKH WRS EDOO VZHGJH 7KLV ZLOO WDNH VHYHUDO KHDWYV

DV \RX DUH XSVHWWLQJ WKM PDWHULDO EHWZHHQ WKH EHOO
SHWDOV

S8VWKH VPDOOHU EDOO VZHGJH RQ
LOQFK URXQGHG HQG URG RQ WKH
WKH DUHD EHWZHHQ WKH SHWDOV

7TRKHOS VKDSH WKH EHOO XVH WKH WRS EDOO VZHGJH RQ WKH

DQYLO WR VPRRWK RXW DQG URXQG WKH SRUWLRQ RI WKH EHOO
EHLQJ XSVHW EHWZHHQ WKH SHWDOV

6WHPULOOKROH LQ ERWWRP RI EH¢
VWHP



JRUMWHP IURP LQFKHV RI LEHKRYWRKR GRUHDOBQG KROG KHDG

RQH HQG DQG WDSHU L QFK AR RRJ VR IV E UF RIKSH W K DUBGHQWW
WDSHU

+HDMKH KHDGHG HQG RI WKH VWHP DQG LQVHUW LQ WKH EHOO
EHQGLQJ WKH VWHP DW DSSUR]J GHJUHHVY FORVH WR WKH
EHOO

+HDAMWHP DQG IRUP ULQJ ZLWK VFL
FDUH QRW WR RYHUKHDW WKH EH
EUD]H

+HDDMG IOX[ WKH VWHP KHDG DQG WKHQ ZUDS ZLWK FRS
SHU ZLUH 3UHKHDW WKH EHOO DQG WKHQ UHLQVHUW WKH VWHP
+HDW VORZO\ WR QHDU ZHOGLQJ KHDW ZDWFKLQJ XQWLO WKH
FRSSHU ZLUH PHOWYV
+HDWDSHUHG HQG DQG ZUDS DURX
VFUROOLQJ WRQJV WR ILQLVK ULQG



SODEMHOO LQ IRUJH ZLWK SHWDOXIBRZQ WRBXIOHBDEHWRI DWHG DJDL
EULIJKW RUDQJH 6HW EHOO LQ WH®PKHIZBWG X HL QWP KDHODLF D«
EHDULQJ “TRRRVPDOO EHIRW LWKR ULQJ

ODUJH EHOO  +DPPHU SHWDOV BEQRY R Al K EHBEW E Fkh xv

QHDU WKHLU EDVH SODFH RI WKH ULQJ WR IDVWHQ W
<RX FRXOG DOVR GULOO DQG WDS
DFFHSW D EROW IRU WKLV VDPH S

ODWHULDOYV /LVW IRU %HC(

7TRROYV
7RS 6ZHGJH
7UDLOHU %DOO RU %DOO
/DUJH #%HOO
6PDO0O+%HOO
-~ URXQG IRU VWHP
%RWWRP 6ZHGJH
3LSH ZLWK WRS HGJH UROC
/IDUJH-%HOQ
6PDOC %HQO
$QJOH ,URQ IRU EDVH LQ

+DUG\ 6WHP IRU XVH RQ $
6SDBHWDOV ZLWK WKLQ WDSHUHG FKLVHO I(%(OOHU ZKLOH

XVLQJ D KDPPHU WR FORVH WKHP URXQG HQG )XOOHU
- “ZLGH WKLQ WDSHUHG )X

%HOOV
%ODBOXW XVLQJ WHPSODWH RC
" LQFK URWQWBWHP ULQJ
%DOO EHROWERQJIHU
WR 'IRU VPDOO EHOO
WR3IRU ODUJH EHOO

&RPSOEWEG KDV D EXOJH ZKHUH W iglk PHYWDARKIERU EM HEQD]H 6 WHP
XSVHW EHWZHHQ WKH SHWDOV DQG WKH KROH DW WKH HQG RI W
VORWY LV QRW URXQG EXW IODW RQ WKH ERWWRP <RX PD\

FKRRVH WR OHDYH WKH EHOO OIKNM WKWNFRY IUHEBRWHGLRQ DWD G IH
QRW VHHP WR KDYH PXFK DIIHF®HROHE KQHWEK K QLR X HyRIH7 KH 8 SV H\
EHOO )LUVW ILOH RU JULQG W KM XMWk Rk WKB ORI P Qv RyW |
FROQWRXUV RI WKH EHOO 1H[W $*YVRK-BWJR¥QG ILOH RU GLH

JULQGHU URXQG WKH ERWWRP RI WKH KROH

Z % E&]Jvs (E}u SZ : vy ECI& Ep EC Tii06
§Z o0 leu]SZe 'nljo }( $Z W}Stu X

]oo 0 u veU : Vi AEQuoGUIiU T1i6



6FDOH 'UDZLQJV IRU % HOO %ODQN\

IDUIPIHDVXUHGLDJRQDOO\ FRAXYHU WRDFR WRHFUWN
6PDLGIDVXUHF\GLDIRQDOO\ FRAXYHHU WRDFRWRRHWN



6HHLQJ 5HG
%\ &KULV +ROW

2QH RI RXU QHZHU 3%$%$%%$ PHPEHUV KDV EHHQ
WKH WKLQJV KH GUHDPV XS ZKLEH @R WZNRW D W\
&KDQQHOORFN ,QF LQ OHDGYLOOH DQG KDV \
ILQLVKLQJ ZRUN GXULQJ WKH GD\ *HRUJH %

FRPSDQ\ DQG ZDV D EODFNVPLWK IURP (YDQV
5HG WKLQNV DERXW EODFNVPLWKLQJ SURMHF
KH KDV GHYLVHG LV D VLPSOH EHOO PDGH IU
SURMHPWLKDIVFDHDWLYLW\ WR LW RQFH \RX G
VXFK DV XVLQJ D IXOOHU ,W PD\ EH D SURMH
KDYH JLYHQ LW D WU\ 7KLV LV D SDUWLFXOD
VKRZV RU LQ QHHG RI D JLIW LWHP 7KHUH LV
WKH ROGHUZWEBE WIKSHPRUH FKDUDFWHU LW Z
\RX KHDU PD\ EH D MLQJOH LQ \RXU SRFNHW |

ODWHULDOV

$SSUR[LPDRVHD G WFK

"RU PRUHWRRXQG

3LDQR ZLUH RU OLJKW ZLUH IRU ULQJHU
1XW RU REMHFW DV D ULQJHU

)XOOHU GRZQ D SLHFH RTCGRGH D®FPRR[WPWR MK\H SRLQW
7DNH D SLHBRXXQG WDSHU RQH HQG DQG PDNH DRXRRS |
WKURXJK WKH SLSH DQG FORVH DW WRS 7KH EHOO VKD
WKH DQYLO RU D URXQG VWHHO EDOO WR VKDSH WKH H
6KDSH WKH KDQGOH E\ JUDFHIXOO\ ZUDSSLQJ WKH KDQ((
H[SHULPHQW ZLWK LWHPV IRU D SOHDVDQW WRQH

(GLWRQ@RWHNRX DUH PDNLQJ D PXFK ODUJHU EHOO WU\ .
DV WKH ULQJHU LW KDV D ZRQGHUIXO WRQH PDNH VXU
OLTXLG FHQWHU

Z % E]Jvs (E}u &Z& :®u EC 1ii6 D] Z]JP v EY-3
0 leu]SZ dzvXh%s WEER]V 00C %W 0]*Z v §Z
u E 1iii W]©s nEPZ E EVY+S 0 leulsze

v Ao © E



$VN WKH 200G )DUW HIWHQGLQJ D FRXSOH RI IHHW RXYV
FOLHQW ZDV YHU\ KDSS\ 7KH\ KDY

SKRWRV E\ 3DXO "'LHIHQGHBRRU LQ LW LQVWHDG RI D GRRU V

+H\ 20G )DUW :K\ 6R DV \RX SRQGHU WKH GHVLJQ R

\RXUVHOI KV 'RQ W VHWWOH IR
K\ LQGHHG 7KDW LV SHUKDSYV WﬁHD%('\'/\ﬁW TXHVWLRQ \RX

VKRXOG EH DVNLQJ (YHU\ GD\ :OK\" $O00 WKH WLPH

K\" /LWWOH NLGV DVN LW DOO WKH WLPH LW KDV EHHQ NQRZQ
WR GULYH VRPH SDUHQWY LQVDQH ORVW DGXOWYV UDUHO\ DVN
K\" 7KH\ JR DERXW WKHLU OLYHV NQRZLQJ WKLQJV

DUH WKH ZzD\ WKH\ DUH EHFDXVH +HUH V D TXLFN H[DP

SOH 4XGUWFINZ D EHOO 'LG \RX GUDZ WKH EDVLF VKDSH

RI DQ XSVLGH GRzZzQ 8 " :K\" %HFDXVH WKDW LV KRZ

EHOOV DUH VXSSRVHG WR EH ULJKW"

, YH PDGH TXLWH D IHZ EHOOV IURP DLU F\OLQGHUV &XW WKH
ERWWRP RIl ODNH D KRRN WR EH LQVHUWHG WK UPRXPkUvkWWLQGH
YDOYH RSHQLQJ DQG WKH EHOO LV GRQH

5HFHQWO\ , ZDV JRLQJ IRU D GLIIHUHQW ORRN DQG FXW WKH
WRS RI WKH WDQN RIl VR SDUW Rl WKH FXUYHG DUHD ZDV OHIW
JUDEEHG WKH SODVPD FXWWHU WR SXQFK D TXLFN KROH LQ WKH
ERWWRP VR , FRXOG WXUQ WKH WDQN RYHU DQG KDQJ LW
XSVLGH GRZQ ZLWK WKH RSHQLQJ RI WKH EHOO VWLOO IDFLQJ
GRZQ 7KH VWHHO ZDV VR WKLFN P\ SODVPD FXWWHU ZDVQ W
SXQFKLQJ WKURXJK WKH VWHHO $IWHU PLQXWHV RI ZKDW
VKRXOG KDYH EHHQ D VHFRQG WDVN , JDYH XS $00 RI D
VXGGHQ , DVNHG P\WHOI :K\" :K\ GRHV WKH EHOO

KDYH WR KDQJ ZLWK WKH RSHQLQJ GRZQ" :KDW LI , MXVW VHW
WKH WDQN RQ WKH JURXQG ZLWK WKH RSHQLQJ XS" 7KHQ ,
ZRXOGQ W KDYH WR PDNH D ELJ VWDQG IRU WKH EHOO , WULHG
LW DQG WKH EHOO UDQJ MXVW ILQH 'ULOOHG D FRXSOH RI VPDO
KROHV LQ WKH ERWWRP IRU ZDWHU GUDLQDJH DQG WKH EHOO
ZDV GRQH H[FHSW IRU ILQLVKLQJ , KDG VHYHUDO$R! DN KHRMIb L QG
EHOOV RQ GLVSOD\ GXULQJ D UHFHQW VWXGLR W RXUW W V. V REOWR
ZHUH ZRQGHULQJ DURXQG , ZRXOG VD\ )HHO IUHHK RMRGYILQJ

WKH EHOOV 7KH PRVW FRPPRQ UHVSRQVH ZDV :KDW

EHOOV" 2QFH GLVFRYHUHG WKH EHOOV ZHUH D ELJ KLW

$W WKH UHFHQW GHPR DW P\ VKRS , DVNHG HYHU\ RQH WR
VNHWFK D GHVLJQ IRU D VFUHHQ GRRU URXJKO\ IW ZLGH E\

IW WDOO 7KH ZDOO DURXQG WKH GRRU ZDV IW WDOO 7KHUH
ZHUH D ZLGH YDULHW\ RI ZRQGHUIXO GHVLJQV 7KH\ DOO

KDG RQH WKLQJ LQ FRPPRQ $00 WKH GHVLJQV VWD\HG LQ

VLGH WKH IW E\ IW ER[ RI WKH GRRU :K\" %HFDXVH

WKDW LV KRZ ZH DGXOWYV WKLQ Z % E]vs (E}u 8Z& :®p EC fii D] Z]P v &
ZDOO VSDFH ZK\ QRW H[WHQG V o0 I+u]8Z d&vXh% e+ ©@EFR]v 00C %opn 0]Z ]\
WKH ER[" , GLG D PRXQWDLQ VFD & Z 1iid &E]i}v EY+3 adZl-uypo RX
RI WKH GRRU DQG WKHQ KDG D(,}Ev



11 ~ulsz EYWRRE £ zZ 8§Z 8§ Z

u}]. Jvs} 11 OQE IJVP u% %o ] %o oo }v §7
Jvel] AZ v (JEP]VP 18X , A_P %o | }(

«<u & ]Jv8} Sz zZz U wPq-

A o 8} §Z ] P ICBEE o % & r

SA v 3Z %] | £ Z v §Z ( }( 8Z VvA]Jo
E}uv §Z Z E C Z}o X

JSJEE}S W || E}uPz% §Z]e ] 1 8} 82
cvh EC i6UTII6 'KW u YVP

Z %EJvd (E}u 3Z : vp ECI& Ep EC 1116 E A0 © E }(
$Z o leul§Ze }( $Z W}S}u

6ZHGLVK EOMRANWP|ILVRKORHD Q
JUHDW YLGHR RQ IRUQNG] WWKA
EHJIOWDWEY __ 777 \RXW|XE|H FR

[Y OV* NV38KGI/F

[ZO% WIIAAAXSIE iJEV Zu §X- |

6ZLVV VPLWK 3HWHU 3UHLVLJ LV RQH RI WKH IHZ
UHPDLQLQJ EHOO PDNHUV 7KLV YLGHR VKRZV KLP

IRUJLQJ D EHOO X{Vv HGH © g EUHIXWLHRBQW
9LGHR LV LQ 6ZLVYV

(KWWSV 777 \RXWXEMIFHRNRIEZDWFK"Y X
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&RPELQ"G')EBEVFULSWLRQ HRHYZDO
)FQlJID OHPEHUVKL\$ DU IRU 1HZ OHPEHU

OROXQWHHULQJ

ODLO FRPSOHWHG HFXUHR NDIGRRQL QA LMAR OEW YEHX B G ¢
1DPH BBEBBBBBBBBBBBBBBBBEBBBBBEBBBBBBBBBBBBBBBBB
$GGUHVV BBBBBBBBBBBBBEBBBBBBBBBBEBBBBBBBBBBBBBE
&LW\ 6WDWH =LS BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
SKRQH 1XPEHU V BBBBBBBBBBBBBBBBBBEEEEBBEEBBBBBBE
(PDLO DGGUHVYVY BBBBBBBBBBBBBBBBEBBBEBEBBBBBBBBBBB

<RXU FRUUHFW (Pd3$ehtiadDlG CRX\G\RQYW FDUH WR SD\ HIWUBDRY BUAMMV BG HI

*Note: &XUUHQW PHPEHUV RZH QR GXHV IRU WKH

O\ FKHFN LV HQFORV@&@&wUHJXODU PHPEHUVKLS GXHV R
> @newEXVLQHVVY PHPEHUVKLS GXHV

JRU SULQWHG 1HZVOHWKW MBYVLSWURQDEHMHU FRSLHV RI 1H

1-%$% 9ROXQWHHUV /LVW
3OHDVH SXW P\ @DR H SFRW W & W LODRY LY FREDHOQWYHADW \

$YDLODELOLW\ %ODFNVPLWKLQJ ([SHULHQFH
6DWXUGD\V 1RYLFH

6XQGD\V , QWHUPHGLDWH

'HHNGD\V ([SHULHQFHG

SURIHVVLRQDO
, QWHUHVWYV

'"HPRQVWUDWLQJ 2WKHU ([SHULHQFH
&RDFKLQJ 1RYLFHYV 'HOGRU

$VVLVWLQJ DW :RUNVKRSYV J)DEULFDWRU

SHSRUWLQJ RQ (YHQWYV 2ZWKHU OHWDOZRUN :ULWHU
SKRWRJUDSKLQJ (YHQWYV (GLWRU

9LGHR 5HFRUGLQJ (YHQWYV 3KRWRJUDSKHU

&RQWULEXWMOR WKW HWHD/@OHWWHRHRJIUDSKHU

&SRQWULEXWLQJ ODWHULDO WR)WRHERRN B QWGLEXWRU
ORGHUDWLQJ 6RFLDO OHGLD ,J)RUJH,URQ &RQWULEXWRU
ODQDJLQJ :HEVLWH "HEVLWH ODQDJHU

2ZWKHU BBBBBBBBBBBBBBBBBBRWHKBBBBEBEBEBBBBBBBBBBBBBBBBBBBB
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