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 " COMMONWEALTH OF AUSTRALIA" HAFV.RHll.J1)B —11~‘ *71'n_n-noun. ux 5271 no mun) M|N|51'RY QF MUNITIONSTELIGIIAPNIC AND CAILI Anonnm D|RE¢-|-ORA]-5 QF ARMQURED"BA1'"-==I\R5-" ""-'°“’*"'
FIGHTING VEHICLES PRODUCTIONAnnnsss ALL COMMUNICATIONS Salmon Street."'° I"! °"“c"°" , '\ »  Fishermens Bend, Vic.Cf:cm7" R¢P'v Pk”? Q"°'¢ N°- ‘L U LU 25th oeptember 1945."G" Armoured U01'pS,Victoria
barracks,St. Kilda Road,@'§0URmg;. Attention uagtain Jensen.Prior to despetching extant copies of the Go‘ Specification forAuetreJ_ia.n Uruiser Tanks Mark III and IV, the writer referred the matterto Ir. Code who desires
that this Directorate be notified in writing toreturn these copies. He also points out that it is imperative to retainat least one copy of each Specification in order that the uirectox-ate'e- records may be complete.At present there
are five copies in the uirectorate.. R. e,Director,Armoured rightig Vehicles Production._i “" “\ \ '~>/ I ’| V/ if N I.-“ - \ IN 1 \\‘|A, \\\c'v.0§.‘v\‘‘U2'1





\~ _ - 32;- "J-1*<=»8-1:1 ; \’ , ‘ M-P1/{l@/-Mm A DA.   who’ \. {gushEBB LG. ll.III Q II-IV — 8-8. SPICI7IGL_!IOI-H 3"] L? I D Y'e"A".t.v.‘Rm ctttibnd mono I‘:-an D-A-P.V.(P) 1: forwarded--- for your celuldarnttoa.2. It uproar!
that -“’ 'E;€;I2I;£§i.2";!J§“»;‘i¥-"¢'m...°"€"J2‘..akin; nllvnuoo IQ warping; or 0001-011talc!-unann-' (b)lhantnot::r$ngt01o:\au;nn;cAilaothu§"t00-hi-a,nk1at;totc1c:uaot\pto 8" our tho or ml lpod£1uMan-3- ‘Eh!-
udinnnntoadnounotoznoodihnlregal:-aunts for runny tranupartltloa, than-stare, this nonunionwill not nrtut this upoot or tho hat.A. La tho rquost Lnvolva n. mazftnro HQ(3.8. spoaltiutlcn, nu! Quinton an ditto!-Appaoohtod.My
M ‘(O¢'I¢,‘LI§)-IIJOP;for Lt.-Col.-, -n.‘.,I ‘I§§E\\7/Juno, '4'¢/#@V“'*‘”" ,/.., '/Y‘oi~>\\»\/ ,V i__ i __ _* i i_ _ _______ i _ i _ _ _ _ _____ _ ____ 7, __,._ _ _. _ =1



\n",OP!/DAFV/PIIEHORANDUM FOR:IIII$TRY OF MUIITIOIS-zvpn Iay,1943The Directorate of Armoured Fighting Vehicles,138 Flinders Street, IELBOURRE.TAIKS A.C.IARK III AND IARK IVG.S. SPECIFICATION.The
following point is brought for your consideration:-OVERALL w1nmn= _0.8- Specifications for Tank: A.C. Hark III and lark IV call fora maximum width at 108"." The actual nominal overall width ofeach of these Tanks has now
been determined ae 109%", but allowingfor tolerances to care for warping in the casting of Q" on eachaide, and an overall tolerance in the width of plus or minus Q‘,it is possible that the gross width of the vehicle Iight reach
111'-Sunmariaed the nominal width ie 1%" over the maximumegecified in the G.8.Specification and the gross width night reach3 over the specifiedOur object indetermine whether theextent of 3' in ordermanufacture of
eitherc.c. lr.Perrier.width.bringing this point to your notice is tomaximum width of 108' can be relaxed to theto care for all contingencies in theIark III or Hark IV.(Sgd.) lr.Bonley,for A.R.CODB - Director,Armoured Fighting
Vehicles Production.éé-=@I



nAFv/GI>¢/JM<=-  D.A. F .\/. ;‘l.'§L3; ' I,i'NUTE PAPER: nsrnnrnsur or 11-1: Aegq1 '  . ‘ \\9“-'E°T# Tmcs AC1 MK. III & 1v1K.1v' - e.s. SPECIFICATION. ‘=1/»7~5' '3" 4‘/9 §Av__, ‘Y/ "s"A.F.v. y’113,7§C 41’L-*’ The attached
memo from D.A.F.V.(P) is forwarded"' for your consideration.2. It appears that —(a) D.A.F-V.(P) have exceeded the originalspecification width by 1%" without evenmaking allowance for warping, or overalltolerances-(b)
Manufacturing tolerances may add another%" to this, making a total excess of upto 3" over the original specification.3. This dimension does not exceed the loading gaugerequirements for railway transportation, therefore,
this concessionwill not affect this aspect of the Tank.4. As the request involves a departure from the originalG.8. Speciioation, your decision on this matter would beappreciated.¢1_ /,;L:;167’_Pp!  (O.T.FLIGHT)-Major,C; ,/‘_
for Lt.-Co1.,' L13 n.A.F.V.~/June, '4".,0/- 2 JUN1943 5/Vk_______VA_7 W — i 7 7



"7OPY/DAFV/PMMMINISTRY OF MUNITIONS.27th May,l943MEMORANDUM FOR:The Directorate of Armoured Fighting Vehicles,138 Flinders Street, MELBOURNE.TANKS A.C.MARK III AND MARK IVG.S.
SPECIFICATION. _The following point is brought for your consideration:-OVERALL WIDTH:G.S. Specifications for Tanks A.C. Mark III and Mark IV call fora maximum width of A08".@ The actual nominal overall width
ofeach of these Tanks has now been determined as 109%", but allowingfor tolerances to care for warping in the casting of %" on eachside, and an overall tolerance in the width of plus or minus %",it is possible that the
gross width of the vehicle might reach 111".Summarised the nominal width is 1%" over the maximumspecified in the G.S.Specification and the gross width might reach5" over the specified width.Our object in bringing this
point to your notice is todetermine whether the maximum width of 108" can be relaxed to theextent of 3" in order to care for all contingencies in themanufacture of either Mark III or Mark IV.(Sgd.) Mr.Bromley,for A.R.CODB -
Director,Armoured Fighting Vehicles Production.c.c. Mr.Perrier.



AW/RB/JKO.' .1.3 - SPEOIFICATI OHS -D.S.D-Forwarqlod herewith are 10 N0. Copies of 0.5. Specifica-tions for A.O.5 and A.C.4 for your approval and distributionp10asO- '/W Colonel,"0' A.P.v.A1 lay, 4:9’. 4!»I:/I,‘ 5,4-&‘,.
/{1~’*'~ Q’,-,1 »/./x/V’?!71¢” /W % \A 39> 79 >/7.J .\



 " COMMONWEALTHOF AUSTRALIATELKPHONE: MX 527! no um-:5) MINISTRY OF MUNITIONSslum-uc AND CABLE Anunusl DIRECTORATE OF ARMOUREDFIGHTING VEHICLES
PRODUCTIONTELE“BATrLECAR54" MELBOURNESalmon Street,ADDRESS ALL COMMUNKIATIONSTo THE DIRECTOR , .Frsherrrzens Bend, VzcIn Reply Please Quote No. 1 6  4 UMay 12th 1943MAFV:
ARC:GBMemorandum "boz-"G" A.F.V. ,Department of Army,Victoria Barracks,MELBOUINE.It is desired formally to acknowledge receipt of five1 Tank A.C. Mark IIIcooies of the General Staff Specification for Cru seranti
A.C. Mark IV.1/”! £*‘9(4 _ _ l_,__,/’ ,' A.R. Code,Director,71_ujnqu_1-ed lilghting fliehicles Pqoduqtion./>/‘/cf’‘ \'\5< v



DAFV/AGVP/PMM D.A.F.‘l. M;G;0.Branoh-DEPARTMENT o|= THE ARMY wes;5§,"_fp 6 ’4 - " ¢>w1E"BbTfRNf:. ’MINUTE PAPER //_ J//7%//*“ WSUMHF: G.S. SPECIFICATIONS - CRUISER TANKS A-C.III & A.C.IV;/- "2
'~ -I \.11;-J 1' .. -.J _ s"G" Branch,"G" A.F.V.Returned herwith, are copies of the above G.S.Specif1cationsreceived in M.?.O.Branch. '2. It would be appreciated if arrangements could be made forstating the origin, signature,
and date, of these papers.5. It is observed that the copies circulated have not includedthe extra sentences discussed between Capt.Brain and D.A.F.Von 14 April,l945; modifications shown in pencil on Copy No.1 in
eachcase. ' ’Q. Copies Nois 1, 15 and 14 returned herewith. It is understoodthat more copies are in existance in M.G.0.Branch. These will bereturned and sent on later. -. WkwLt.-Colonel,D.A.F.V.24 Apr.45.‘ea2W"



v. ~SDQ/cp_ DEPARTMENT OF THE ARMY _ “__ H. Q . 'MlNUTE PAPER L“*"*'*~‘ r   p sewerSwain? G.S. SPECIFICATIONS.I if;/20>/L715?0 (AFV)\ ' ///I /' 7 \’ 747‘/ Receipt is acknowledged of G.S. °pecifications
forCruiser Tank (AC3), Cruiser Tank (AC4).It is noted that the above Specifications includereferences to the T.S.M.G., which is contrary to the establishedpolicy whereby 9 mm S.N.Gs. will be used in operational areas.1It is
requested that all future Specificationsshould be submitted to me for approval and issue.‘MW_ L _ 1__ Colonel,lLf1§pr. 43 . Dire  Duties.1\K\‘ - 'gq]4'



?l_”DEPARTMENT OFr W" *1 oo ' ow"was ARMY _ 1AFV/ABM/UM ‘ MINUTE PAPER MOST5>1ARMY\G.S- SPECIFICATICRS. agoo ?:P:§:D. (E). /L/,/---"- 10Staff‘ 2. Please acknowledge. <1\| I 4» 1i§'(>'/P/‘~Attached is a
copy of each of the following GeneralSpecifications.Cruiser TankH/-\?\L>.’>. .no. .mo:O ID S-9.F V))\ )‘ uo , k “» W‘ we“ '6?> o ~ ,4E M’) “‘  /41' 5W /£2’: 45.  /"~62  /‘P q\ = <=-':--s- ‘ 1 copy 2’“) I.G.O. 10\ _ 6 N" 11.!-.. . .(P) 5
" "<copies\. W ,SSECRET ‘  7_ \.v ‘4 goJ 4fr



_ \'  -—'w,—,—-iiM.G-O RECORDS CONTROL'°="°°‘"=Y ":...’. 4-"luilexeby Riareduo Due * 5- I



1Inspector of Adm.I.S.W. L of C Area.* .-xx1L.G.A.1C.F.O-9Chief Auditor HaDefence & Supply



" ’ ‘ THE ARMY 1 ‘_  ,=»  7 ; _‘DEPARTMENT OF  mlmmm gggw 1 AI~'v/ABM/mm MINUTE PAPER ( n11<3_'11_____;_ l /1 \26575.Spalnbr: e.s. SPn1CIFICA'l‘.LL1\S . SECRELM.G.O. /4/I‘AL, ’/q !  _kyf  Zr}= ---- -" 0—-—-
1. Attached are 10 copies of each of the following; GeneralStaff Specifications. Z ACruiser-“Tanl~: (A.C.-'5) \ ,1 C§7<AJ»=  _€‘a"o" . }2. Please acknowledge-  V Colonel,"G" A.F.V.(A.C.4) /  43!)/nc_dE_) 1’§, . I /" (‘ /94 ‘Yr
Apr. 45. .»1s r bu onD'titi: ”ccooEbbh%bEb%%..~ _copy .cop ies ’ »II(E) 1 5 II /‘/ ~ .I 4|'_ - 3 .“ ‘G  -1 \ L} Z\ I



I An/Au/In go ' '7‘ 9 I  1gm qau?§.i;£;:‘»~£;‘.:'i'51 -4» 03 ' 3 £8c---Q-- nu onoc ncquuu Q- ---0--0111104 Land Porno: xxxIIIQAEDUM I01‘ I-b.A.F.v. (P)Plszzxruzms BEND./é April, 104:.0.5 . SPEGIFICATI ON8 --.-. 1. Attached
urn fivl (6) uopioa of ouch at thefollowing Oanoral Staff Spoeifioationl.Cruisor Tank (A.C.3.)(nIcO‘.,2. Ploaao naknuwlodgo.Qiltributicn :0.0.8. 1 CopiIa‘v5.0. IQ O0?D|5¢D¢ 6D.D.8.D. (E) 1 copy./ n.1 |'0" AJHV.for Licutuunnt-
Ocnnrll,Ohio! at tho Ocnorll ltatf.\\1i<



mv/mu/inHOST 3ECRET_/O ..- IQ? ‘ --.._----1I . 1!G.S- SPECIFICATIONS. ‘l.G-O.-... 1,- Staff Specifications.Cruiser Tank (A.G.§)' (A.C-4)2. Please acknoI1ad¢n-/6 Apr. 45.Distribution : C.G.8. 1 copyAttached are 10 copies
or each of the following General~ A /~ne ,' A.F-V.D.S.D. 6 ooeiol1D-D.S.D. (E)D.A.F.V.(P) 5 '



I uv/Am:/la uoszr axcnxrD.D.8.D¢a.s. an-zcxrzcuxoxs. Q(E) --—-- 1. Attachsd in a copy of each of the following Generalsax: spcific¢tionl-Cruiaér Ttnk (A.C.3¢)" (A.<:.4.)2. Plonao lcknollodgo./)6 Apr. ‘acI 0 GQ8 1
copyDistribution . .I.G.0. 10 oogieaD.S.D. 6D.A.F.V.(P) 5 ',;4>~ 001091,/9’ '0' L¢F.V1!



I .AFV/ABII/III 3 " 9 nos-1: axcmrr.G 080   IVS 0D.S.D---— 1. Attached are I11 (6) oopiol of ouch of the following GeneralStaff Specifications.- Cruiser tank (A.C.8.)' (A-6.4.)Plenne aoknowlodge./%%"“~‘/ /éf0" A.F.§./A ‘PP;
45v\ Distribution : C.G.B. 1 copyI4G.O. 10 copiesIDODISIDI  1 D.A.F;V. (P) 5 copioaiii»I1k44



’ ' ' .»_\ I Arv/531/an nos-r sszcmw I‘L _ ......» G-S. SPECIFICATIONS.! C.G.S-‘ -—- 1. Attached is 1 copy of each of the following General StaffSpecifications.Cruiser Tank (L.C.3.)' (A.C.4.)2i Please laknowlodgo.é7;E‘ ,"
Colonel "/”l2%/‘ /*0" A.F.V:/v Apr. 43.D;utribution a M.G.O. 10 cogiaaDD. 6USOD.D.S.D.E)1 "D.A.P.V-(P)5 "II1\A1



H  *>TTr"‘/9‘ ' ak 12;;-;;9e. GIU 'b,,4.4.-4./' K .¢.....4/ Ml‘ ,Mia /0 2%‘) 2%)”- 334”. -7-»=--.»<-'- /4‘--—~"-L‘.6.'S'. 1Z>..s'.). 5bbsbk} / - ~,¢....._u-Dm:///) 6'" 3M|\J



MAFV:SEAW:DD.i '} COMMONWEALTH OF AUSTRALIAI '____7 ATELIPNONI: MX 5271Tzucnnvunc Annllil BATTLECARS." M:LIoulv4: MINISTRY OF MUN“-IONS’A. F. V. Division,Salmon Street,Fishermena Bend23rd
March 1943. In reply quote Na.L’!(J(3mmonmmma TO: ."G" A.F.V.Subject: c. s. SPECIFICATIONTANK A.c. MARK Iv. '..... For your information, I attach herewithmemorandum of meeting held on the 20th “archto discuss
this matter._/i»¢u-av6€(4_/_____for Direcpor,Armoured righting Vehicles Production./+ F 1/ I Q_"{'\2_F,“ 5lS_§7v- 7'“ JJIf/1/v-¢\ M1



uA..;¢§5mw=nn. '  mm.)'-  MINISTRY or MUNITIONS. ‘QIRECTQRATE or Aanomrn ricnfrmc ynncms rnonugrpg.22nd March 1943.MEMORANDUM OF MEETING held in the office of the Directoron the 20th Eirch
1945.Present: Major Flight, Mr. Code,Major Vernon, Mr. Bromley,Mr. Perrier,Mr. Walker.SUBJECT: c.s. srnpcrncgrionp p-_ 1011; A, cg. MARK Iy.General: The meeting was called to discuss the General Staff§pecification
for TANK A.C. MARK IV. in a preliminary way, asa prelude to acceptance of this Specification as a basis forproduction. Details are given hereunder. -Shell Stowe e: A minimum.of 50 and a maximum of 60 have
beenspecified. In the layout as now proposed, with engine andfuel tank arrangement as for A-0. MARK III., a total of 49shells is anticipated from preliminary investigation. Endeav-our will be made to locate 1 additional
shell.- With theA.C. MARK IV.(A) layout the requirements can readily be obtainedJettison Tank: In lieu of the standard type of jettison tankfitted to A-0. MARKS I. & III., and which will not(be practic-able on A.C. MARK IV. it
was proposed by D.A.F.V. P that sidecontainers on mudguards at rear'of hull - suitable as holdersfor fuel or water tanks,should be provided.Major Flight indicated that this arrangement wouldrequire armour reinforcement
against 18 m/m. air attack. Inview of armour thickness required, this would not be apracticable solution.Major Flight advised that tests would be gade sggrtlywith a tank trailer and if these were successful t e pro em(7 of
extra fuel would'be solved. Mr. Code urged that the trailerN/,/ should also be used as much as possible for other impediments~ in order to relieve the internal tank stowage position.t M.G. and Small Arms
Ammunition:Proposed Stowage of ammunition is:a'30} Vickers - 2500 to 4000Bren - 900T.S.M.G. - 300 ‘Grenades - 6Design will work on the above basis, but actualcapacity cannot be determined at this stage. .\.N0\noF
“'0S d G S Specification calls for a maximum speed ofL h 0 s' D.A.F.V.(P) regard this maximum seriously and holdthe view that any speed in excess of 30 m.p.h. should not becontem lated; firstly, on account of suspension
limitations,' secondgy, on account of engine limitations, and finally, Iiyzyo because with the increase in weight as compared with A.C. I%RK~ some reduction in maximum spegd as compared with A-C. MARK -should
reasonably be env sage -These remarks apply equally to A.C. MARK III. as toA.C. MARK IV./Gross Weight:



IMA.'i?V:2i‘,.AW:DD. 2 '  _,A . umrsrar gr %r1ous. » . 22n§ March 134}.L I _ ,1 _P1"IGH"’IN,G  7i"__ -nmuonmmm orimgrgnc held 2911/42. "Gross Wei§%t: The weights of both A.C. MARKS III. & IV. willexcee tons. Major
Flight is to discuss this with theEngineering Division of Arm in view of the limitation or30 tons now stipulated.D iver's Perisco e: Army ask for 2 periscopes for driver.5.I.F.V.lPI to investigate how these 2 periscdpes could
bemounted in A.C. MARK IV. and whether at this stage it ispossible in A.C. MARK III., taking account of the number ofhulls already cast.V Turret Ri :G.S. Specification calls for 70" minimum diameter.5.A.F.V.iP) t thi should
be stated 70" as a definitesugges sYr/4' dimension.V Majors Flight and Vernon asked why the ringdiameter had been increased from 64" to 70'; their queryarising from a communication received from London.Reasons
are:(1) 70" ring gives more working space and eliminates except-ionally close clearances for gun attachments that would occurwith 64" ring, and, at the same time, does not restrict stowagecapacity in any way, in fact
improves it.(2) 64" ring was maximum.possible without alteration toA.C. MARK I. or MARK III. hulls. By minor alteration todeck of hull in vicinity of turret, a 70" ring has been madepossible.' Turret S eed: will be 2 r.p.m. both
for A.C. MARKS III. and IV.,_ poi 3 r.p.m.Protection of Inlet Louvres; To provide protection from.upwardblast for the louvres at side of hull adjacent to turret, a Isection of the mudguard on either side would be made of 1Q
m/m.» armour plate. _, Le th of Vehicle: should be specified as "not to exceedG?” "¥""_6"21rt. '1"ns""".Fire Extinguishing System: Certain data has been received fromEngland by the Army, dealing with modifications to
Gravinersystems. It is now proposed that bottles should he stored onexterior of vehicle and any fires inside the vehicle dealt withfrom the outside. The main point is that 80% of fires areammunition or cordite fires in the
working portion of the tankrather than engine fires. p YDetails of information received are to be providedto D.A.F.V.(P) by Army as soon as possible.Data on A.C,_MABKS7III-_¢ IV: Overall dimensions, weights,and other
physical characteristics of A.C. MARKS III. and IV.have been prepared by Design Section, D.A.F.V.(P), and copieswill be made available to Major Flight.ti‘Distribution: G.A.F.V., Mr. Code,Ma or Fli ht Mr. Bromley,J 8 »Major
Vernon, Mr. Perrier,Mr. Walker,Filing System.



AFV/ARO/JKG .IAIK L0. II. IVI.G.0qlstsrsass your ‘mm of l Ins. 48 rs 6.8. lpsstsstionsfor sbsvs hat-Iksss spsslestions, iogsthsr with Bisngs Lists, srs anUsing prspsrsd tor ‘both tbs 1.0.111. sad. A-G. II’ huts. Ihsy should
Ussnllshls within s tsw hys-It will ‘us spprssistsd thst, in visw of tbs stsgs e!‘ potas-tion rssohsd with A.O.III sad of dssign with A.C.IV, ‘bhs dsts must ‘bibsssd largely on that hss slresdy bsen plums!-  Oolonsl,"0' AJ'.V-/711».
as



MINUTE PAPER/ <;..n~1' we ————————————————————————————-I-~~'t‘\: -13' DEPARTMENT OF THE ARMY '1. "".  z-37:}?JSuanzcv: TANK AC MARK Iv.C-G.S.ofis referred.2.tothe Director of
A.F.V.Production.The attached memorandum received from the DirectorArmoured Fighting Vehicles Production, dated 9th March 45,I also attach copy of memorandum I have forwardedit §-“A”IIIIIIIIIIIIIIIII--IIIIIIIIIIIII---—--
—IFVX Major-General,Md, Master-General of tpe Ordnance.!5Arr/5/42>.I 61>//3



or —— " * COMMONWEALTH OF AUSTRALIA_ ’lLAFV:./\RC:?.€G 7* eatTetswuoun MX 521' MINISTRY OF Munmous.4 TELEORAFHIC Annnzll: "BATTLECARS." MstnounuzA. F. V. Division,‘ ' Salmon Street,Flshermens
BendIn reply quot: No.14404Memorandum: 9t'n March, 1945.Major-General L.  Beavis, O.B.E., D.S.0.,Master General of Ordnance,Department of Arm’,Wesley College,i MELBOURNE.V ~1»<' w " IVTAi.. AC 1d-\l~<KI) In
reference to the meeting in Mr. Lewis‘ office on Friday‘ afternoon and with further reference to my menioramium No. 13556 of 11thFebruary, 1943, it is desired to advise that we have not yet received theStoz-rage List,
Vehicle Outfit List or General Staff Specification for thisvehicle, and I would be pleased it‘ you could expedite the ')I"3p6I‘8tiO!1 and< despatch of this essential information.1| W @(‘ ‘ &_ A. R. C056 ,Director, 'AMIOURED
FIG;-ITIN G VEHICLES PRODUCTIQNA 7'  1



-. 4%Jon. O N   §R.I_?_Y'. -mg» . -. , ~ pf“ §P\\'[ '3. "~'  _;. - _ wTELEPHONES I >MXY 440. COMMONWEALTH OF AUSTRALIA. °E"*@'I1'w=2:2*§:g1¢1. ;,...No ...................... ..  1"3.‘Ibo Director,Arlouroel Fighting Vehieloa
Production,AJJI. Divilion,Salmon strut,PISHERIIIS E-TAII AC IARI IV-Iith reference £0 your none. If 9 hr 1945, thequottion at apoeitieationa and other into:-nation roglrdingtho tank L.C.lu'k IV. will be taken up Iith the Geno:-
:1 Staff, \with n. View to supplying intornltion at an on-1y into; ‘2. It in mtieipatod mac, when tho pm-spend n~pn1u.t1on-relating to L.F.V. doaign netivitioa 1| approved and oatabliahod,thn syntax I111 provide for an efficient
and oxpcditioua into!‘-ehlxgo of required information.k lljw-Gino:-11,gutordhmral at the OrdzmncooCopy to - C.G.S-1 _


