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FOREWORD. 

The object of this paper is to  stiinulate cousider;ltion by all officers of the  problems 
tha t  lie before the Survey O F  India. 

For  over 30 years we have been ste:aclily pursuiug our  main function, t h e  production 
of a contoured topographical map of India, and now that  we a re  within sight of co~nplet ion i t  
is essential that  our  ideas a s  to  future w o ~ k  should crystallise into some Eairly definite plan. 

The org;lnis;rtion necessary for the productlou of new maps from origina! surveys is 
s i l ~ ~ p l e  c o ~ n p . ~ r e d  with that  required for efficient and econon~ical milintenance of these maps. 

India is :L cou~r t ry  of coutrasts Over large areas few important changes in topo- 
graphy occur but in o t l ~ e r s  ch t~nges  are  g rea t  :rnd rapid Our organisation for  nlaintenance 
must take account of thesc contrasts and we cannot therefore carry ou t  topogrtrphical revi- 
sion or  correction 011 the  orderly plan adopted for our original survey. 

In  some :lretls 30 year old topographic;~l maps might  be tolerated; in o thers  10 year  
old lnnps nre u~~service;ll>le. 

T l ~ e  most important suggestion in this paper is the abandonment of the  t ~ t t e m p t  t o  
~naiutniu one inch maps over a considerable area. T h e  argutnenta in favour of this are 
cogent : ~ n d  t h o l ~ g h  a t  tirst sight it  may seem a retrograde s tep  fur ther  consideration will, I 
frel snre. prove it  to  be cminently desirt~ble 

Comulents on this and other suggestions :Ire inr~itetl I r o u ~  ill1 otlicers. The  action t o  
be t :~l icr~ will have to  he leEt to  Iny successor. 

H. J. COUCHMAN, Brigadier, 

Survryor General of India. 
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MAP POLICY. 

DEFINITIONS. 
I use certain expressions which require definition, as follows:- 

6'Maintenance".-The bringing out of up to date editions a t  fairly regular and 
not too long intervals. 

"Mainfe?~nnce pei.zod".-The period, for any series of maps, when the whole of 
i t  is based on modern surveys, or the general period when nll our maps are 
so based. 

Transition, period".-The period until the maintenance period is reached. 
L:Edit io7~ i?lterval".-The interval between successive issues, other than reprints 

from standing plates. 
'ISGe of edition ".--The number of  sheet^ printed for sale and free issue, exclud- 

ing all bulk ordcrs from the Army, or for any special purpose. 

The terms "maps for gridding" and "maps in grid areas" include all maps shown on 
the grid index, including those shown under head "need not be gridcled until a demand 
arises ". 

OBJECTS OF PAPER. 

2. This paper records the conclueioi~s I have come to as a result of consideration of 
our map policy while Ijirector of Map Publication. I ts   object^ are-firstly, and mainly, t o  
provide an appreciation of the situiition and to record facts and figures to help others t o  
decide matters which will, scroner or Inter, hnve to be decided; and secondly to record my own 
personal opinions as to what changes in our outlook and policy are desirable. The paper 
follows the lines of n livte suhinitted ul~ofticially last pear to the Sllrveyor General and read 
and criticised, illso unofficially, by Colonel Lewis. Some modifications have been made 
in the light of those criticisms, and of the orders passed by the Surveyor General. 

3. The main re:ison for distribution of the pnper i~ I think that  i t  is desirable in the 
interest of efficiency arid continuity of policy, that  all oflicers should understand the problemR 
ahead of us, even though they may disagree with my p:lrticulilr opinions on them. The lack 
of continuity and of any general plan in the way our policy has developed since 1905 is, in m y  
opinion, very apparent. I t  i~ hoped that, as a result of the opening of these questions, i t  may 
be possible to lay tlo\vn solne principles of policy in Chap. I of the Handbook. 

4. I t  is obviously use les~  for us to tako up, or continue to nraintain now as part of our 
permanent policy, any nitips which it will be iinpossible to maintain efficiently during the 
mnintenance period, or which :Ire not sufficiently useful or in demand to justify their reten- 
tion. In  reviewing prcsunt policy, I can see no other way than to start with the maintenance 
period nnd work backwards. I t  will, I think, be very difficult when that  period is reached, to 
change to n new policy unless the foundations hnve been laid hy a thought out and continuous 
one applied during say the next 10 years. 

I t  seelan certain that, a t  no distant date, the whole quest,ion of Survey of India policy 
will have to bc reconsidered, possibly by a Government or  Departmental committee. If this is  
00, the more the que~tione whlch will arise can be aired beforehand the better. 

6. Any discus~ion now must, of necessity, be bused on assumptions as to the future 
which may well be faleified, he we do not know what changes the 'Reforms' will bring, and, 
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above ell, whet t h e  budget provision will be dur ing  t h e  maintenance period. Neverth8fee8, 
now ie, in my opinion, urgent ,  for  t h e  following reasons:- 

(a) That  referred t o  above, t h a t  we shall be bet ter  prepared when maintenance policy has 
to  be tinally settled. 

(6) Changed contiitions have already arrived, i n  t h a t  correction survey has  actually started. 
It has t o  be remembered tha t  revision aud correction survey will afford n o  t rainingfor  
surveyors and will give Us little data  t o  enable us  t o  classify therii. Consequently, in order 
that  training surveys shlill not be unprodnctive, it  may be desirable t o  overlap our  correction 
and original surveys t o  a greater extent  than we now contemplate. 

Our present policy is Par fruur satisfactory, having been evolved without a n y  real consi- 
derntion nt' the all i n ~ p o r t a n t  question of maintenance. 

( ( 1 )  \\le :Ire having more and Inore t o  compete witlt Innps prepared hy Local Governments, 
Auto111ol)ile Associ:rtious and other  agencies, and me 11:~ve t o  reconsider our  nrethods in face 
uf ttti.; co~npetitiorr. The rough ant1 ready lnnp kept  niore u p  t o  da te  is taking tlre place of 
tlre 1)eilntifnlly produced m a p ;  nncl i t  is disheartening t o  s ~ ~ y  t h e  least, t h a t  even Survey 
officers tind it  uecesstrry t o  huy the protluctions of Local Governments for  use on tour. 

( P )  Cl~nngen nr;ry take u long tiutr t o  have ettect and Inay only begin t o  do so after the  
~~raintrnirnce pcric~tl iii reached. 

(,t  ) Any conclusio~ir :~ r r i red  a t  .rttecting personnel m.ry affect our  present recruiting policy. 

ASSUMPTIONS AS TO THE FUTURE. 
6. As regartls thc  assulnptions necessary, it  is, I think, :I foregolie couclusion that  

our  total budget will not be incre;~netl duriug the m;~intenance period. In order t o  get  ang-  
where, we must ni i~ke sorue i ~ s s u ~ ~ t p t i o n s ,  :mtl I ilssume t h a t  i t  will no t  be nr;ateriillly decreased, 
i . e .  that  web yh:rll be :allowed to retain Inore o r  lesi our  present personnel. If it  is decreased, 
the argutnents in this paper will I)e cc~rrsirler;rl)ly strengthened. 

7. T l ~ e  ilhove is not tlie only consider;ition, and a, very important point may be 
whether, it' our tu t ;~ l  I)u~l;et is not tlrrreasctl, wc s1i:rll be able to reorganize so as, if found 
necessirry, to  i11cre:aee esperr~lirnr' 011 reprotluctir~n, a t  tlie expensr of tlr;~wing and field work. 
On thc  I'i~cr oI' it, :LS \re shirll I)e s ~ ~ l ~ s t i t u t i n g  rrvisicili and correction Ior original survey, witlr 
the  result that  Held work will he rnilng tintrs I I I O ~ ~  r ;~p i ( l  t1i;rn non7, :inti re-drawing will oldy 
he uecewnry of ;I p r o p o r t i o ~ ~  (,I '  slrecta. i t  wertrs likely tha t ,  to  preserve tht! b:~l:~nce, expendi- 
ture on repro~inct i t . )~~ shonltl increirse rel;itive t o  tha.t on survey :atirl t lr;~wing. If this is so, 
will the result I)e n~cre ly  ;a r e t l~~c t i t )n  01' pe rso~r t~e l  engaged on fieltl work :rnd drawing, o r  will 
we be allle to  s p e n ~ l  Itrore 1111 ~,eprt)tlrlctiun? 'l'hese itre points on wliicl~ we c ; ~ n  only con.jec- 
ture, a1111 t l ~ e  only s.~ft- i i s n l ~ ~ ~ ~ p t i t ~ t ~  is that we will not be able to  esp;riitl t~~:at,erially in any 
directio~r. 111 :illy case, the possibility of espi~lrsitln in C:rlcntta. is very lirnitetl, owing to ac- 
cowulonlntic~~~ ~littic~llties. nn11  try ronsirlerirl~le cspunsio~r wo~lltl proI1:rbly have t,o I)e done a t  
r)elira I h n .  

GENERAL POLICY. 
8. Bet'ure we c:lrt conqi~ler wh.rt orrr frlture policy should Iw, ~t 1s important to  tlecidcn 

what we I I ~ L ~ J I I  hy 'policy' ant1 what slronltl be irrrlrlded ~inl ler  tha t  head I t  is evident that  
it  cannot he 11111ked n t  ~trrrely in tlic light nE 11r:~pr puhlishetl, but  must include some syste~rt 
11f e t t i c i~n t  rn:tir~ter~nt~ce. I t  i~ ot)viounly pclssihle to  go on producing maps and s e r i e ~  
ru! in/intt~t,or if wc give no thonglit to  whethtbr we cirri reisslle the111 :at sufficiently regu l ;~r  
and rrecluent intervir l~ ttr eligure t l ~ e ~ n  being kept  rt~~rsonnhly u p  to date. 

9. T h e  c:irdinnl  principle^ underlying our general maintenance pol icy  ahould in m y  
opinion he :- 
(a) Finanrltrl .-That we hnve a tised budget, and that  the  problem is, with t h e  amount of 

money s t  our tlispossl, to give the \)eat service we can t o  the  mnp uaer, nnd also, as  a 
corollary, get  hack t h e  meximunr amount hy  sales. Pet ty considerntione of the  balancing 
of coeta of particular proceeeefl agninst recoveries, and of loases due t o  ecrapping of obsolete 
mope, rney well defeat t h e  above objecte. 
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( b )  Maintenance.-That t h e  fewer maps there are, the  more up-to-date is i t  possible t o  k e e p  
them. Tha t  unnecessary duplication of series is an evil, and t h a t  a n  up-to-date map  o r  
series on a smaller scale may be  bet ter  than  a less up-to-date one on a larger. 

(c) Technical.-That the  Inap user niainly wants a clear, up-to-date map which fulfils i t s  
object and tha t  he is no t  usually interested in artistic excellence or  in  nice points r e p r d i n g  
sy~nbols. We ~ h o u l d  not therefore go in for unnecessary refinements in  drawing, and we 
should face inconveniences arising from processes if they  :Ire those which best enable us  t o  
lnai~ltain up-to-date maps. 

These principles underlie all the  r e c n ~ ~ i ~ n e n c l i ~ t i o l ~ s  made in this paper. 

10. \\'hen considering the cluestion of keeping maps up-to-date we have, I think, 
beell illclilled to  t:~lit: the  I~opeless attitude tll:tt little can be done owing to the  "size of India". 
Actually this has only an  indirect bearing 011 the  problem. \\%at ~ o n r l t s  is the  number of 
lllaps series whiclt :Ire ~>ul~lishetl.  The larger the  country, the Sewer of these c : u ~  be 

efliciently. With a tisecl amount of Inoney t o  spend, m ; ~ p  service may consist 
of a large n u ~ n l ~ e r  of n ~ ; ~ p s  which  nus st perforce 1)c reissued infrecluently o r  n srnaller number 
kept  lllore up date. There is no cluestion in L I I ~  u t i ~ ~ d  tha t  the  latter is the  corrcct policy, 
and tha t  we ]lave adopted the  former. 111 fra111iug ;my polic)~, I think we should bear t h e  
above very strongly in ulincl, : ~ n d  tha t  n e  should give full conai~lerntion t o  the  cluestion of 
nlaintenance, ruthlessly cutting out any unnecessary 111.1ps 2nd k e e p i ~ l g  to  the s~ual lest  scales 

serve the  purpose. We should : ~ t  the s;llne tiule constilntly consider technic;~l processes, 
cutting out :uiy over ret ine~nent  or nnneccssary work. 

HISTORY. 

11. 'l'hc following history shows briefly \j7h:lt is our present general policy and how 
i t  has dcvclopcd :- 
((&) Tile Survey Comu~it tec,  in 1905, 11li111e rt'c~)1111llel1d:ltio~s as  to  nrh:lt nlaps i t  should he 

the  p r i ~ n : ~ r y  du ty  of the Survey of Intlia to pnl>lish. ;IS follows :- 
S t : ~ n d : ~ r d  sheets : 1 -inch sc:~le. 
Rcdrictio~is l 'rou~ ut;lntl:irtl sheets : :-inch scalc. 

a-inch scnlc (District maps, engraved) 
I / & I  scnlc, Map of Inclia (engr:~ved)  

(>ener:tI I I I ' I ~ S  of 11111ii1 , I " = : ( ? ,  64. 80, 96, 19% 256 miles. 
( T h e  80-mile being ;I ~ e n c r : ~ l  r.~il\\-.tj. n1.1p) 

T l ~ c y  .11so recou~n~c.n~lecl tlt:~t the  ( :olrc , rnl~~ent  of India sh t~a ld  prcscril>e the general 
an(\ spccit\l ur:lps \vhich it is the  d ~ t y  uf the Su~.vey ul In(lin t o  procluce. 
( 1 , )  Tile ~.cc.o~nuncn,latinn is, 1 thi111.r. worth ~ luo t ing  i l l  I'1111:- 

"Alrotht.l. po i l~ t  to \vlricll : l t t~lch ilnport.lncr i 4  the  i a y i ~ ~ ~  down d e f i ~ ~ i t e l y  o f  the  maps for 
" the  pl-n,lnction oi \ \ h i c l ~  the SIII.\ e)' t ie)?:irt~l~eut is to 1)e ~ . ~ h ] ~ o n s i l ~ l r .  I t  is t i  ~ n a t t e r  
u t l ~ i n k  for  tho deci\ioll (:overnlrle~lt whcther any porticnlnr cl:~ss of map is required. ;lnd 
" i t  ~ 1 1 0 ~ ~ 1 ~ 1  not I)(, Irl't to lhl* l ) r lh l~ . t~nent  itsell s t ~ l l  Icss t o  other  branchrs of the  
"Acllni~l is t rat io~~ to tlecill~, 011 the pl , l*l~ar: l t io~~ of some p:~~, t iculnr  cl.lss of ' lnap on thc ground 
"tllnt i t  \\,ill 111cet scvrle l ~ n \ ~ l i c  convcnie~\cc h:l\re no clonbt t h a t  all the  nrapR produced 
lifire o r  great  nsc, e~pcr i :~ l ly  in :I country wllerc therc is n o  private enterpriue in map  
"m:lking, I)ut 1111le8s S O ~ I I ~  ~ h ~ ~ l i  is apl?lird. tllc e n e r q  of the nepnr tment  is linhle t o  be 
"llivertrrl I'ronl its n l o ~ t  urgent work-work which will in iutnrc give i t  full empIoymont.v 

M y  reason for quoting the : ~ h o \ e  is not  t o  s n g g e ~ t  thnt the practice should be reverted 
to, but t o  show the  need for some check (111 tllr: r i ~ t h c r  hnphi~z;~rcl way we have since taken 
u p  maps and dropped theni. 

(c) Sillcc then, the n u n ~ l ~ e r  of our maps ant1 s e r i h  has gone on steadily increasing. The  
actual number now published or which we intend t o  publish, appears in para. 13. 

(,i) The Survey committee recomlnended engrclvcd map of  Indin on the  scale 1/M, in  place 
of :,-inch provincial maps. The  Department hntl started on a 1/M series of map8 in 
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above all, what the  budget provision will be during t h e  maintenance period. N e v e r t h e s s ,  
consideration now is, in my opinion, urgent,  for  t h e  following reasons :- 
(a) That  referred to  above, t h a t  we shall be bet ter  prepared when maintenance policy has 

to  be finally settled. 
( b )  Cllanged contiitions have already arrived, in  hhat correction survey has actually started. 

It has t o  be remembered that  revision and correction survey will afford n o  t rainingfor  
surveyors and will give us little data  t o  enable us  t o  classify them. Consec~uently, in order 
that  training surveys shall not be unproclnctive, i t  may be desirable t o  overlap our  correctioll 
and original surveys to  a greater extent  than  we now contemplate. 

((.)  Our prrserit policy is far  froill satisfactory, having been evolved without a n y  real consi- 
deration oE the all ilnportant quest'ion of maintenance. 

(cl)  We are having uiore anrl inore t o  compete wit11 runps prepa.red hy Local Governments, 
Automol,ile Associations and other  agencies, and we have t,o reconsider our  n~et,bods in face 
of this co~npetition. The  rough : ~ n t l  ready inap kept  inore up  t o  date  is t,aking the  place of 
the beautifully produced nlnp ; ancl i t  is disheartening t o  say t h e  least, tha.t even Survey 
oficers tirid it necessary to  bny tile proiluctions of Local Governnients for  use on tour. 

( p )  Changes now uiiiy take 11 long tiulr to  have ettect and may onlv begin t o  d o  so after the  
mainten:lnce period is reached. 

(,t ) Any conclusions arrived a t  iitfecting personnel may atfect our present recruiting policy. 

ASSUMPTIONS AS TO THE FUTURE. 
6. As regartls the assuinptions necessary, it  is, I think, ;L foregolie conclusion that  

our  total budget will not be incre,~setl during the uaiutenauce periotl. I n  order t o  get any-  
where, we lnust make some assn~l~pt ions ,  and I assume t h a t  i t  will no t  be materially decreased, 
i.e. tha t  w e  sh;ill be allowed to retain itlore or less our present personnel. If i t  is decreased, 
the a rgu~nents  in this p:xper will l)e rorisit1er;ll)ly strengthened 

7 .  The above is not  the only considercltion! and a very ilnportant poiut may be 
whether, it' our total I~ui.lpet is not tlccreasetl,, we shitll I)e a l ~ l e  to  reorganize so as, if found 
necessary, to increase expeut1iru1.u on reproiluction, a t  the expense of ilrawing :111rl tield work. 
On the  face of it, AS we shiill he s111)stituting r ~ ~ v i s i o n  : ~ n d  correction Tor original survey, with 
the result tha t  tield work will be I I I : I I I ~  tinlrs IIIOI-e rilpill t l l i~n IIOW, and re-drawing will only 
he necessary oE ;I p r o p o r t i o ~ ~  of s l ~ e e t ~ ,  i t  seelns likely that ,  to  preserve t h e  bnliince, expenrli- 
ture  on reprotinctivn sho~iltl  increi~se rel:ltive t o  tha.t on survey anrl 11r;iwing. If this is so. 
nrill the result be ulerely ;L rcilnction O F  personnel en:,r:iged on field wo1.k :]lid drawing, o r  will 
we be a l ~ l e  to  spent1 lnore 011 l,eprotluction? These ;Ire puints (.)I) w l ~ i c l ~  we c;lli only co~!jec- 
ture, and tlle ouly s , ~ f e  :~ssur~ipt ion is that we, will not be able to  expanil ~~l:rt,eria.lly in any 
direction. In  any  case, tlle possibility of esp;lnsion in Calcutta is vcry liiniteil, owing to ac- 
commo~lation ilitficulties! an11 i ~ r ~ y  co~~sicler;ll)le esp;insion would prol,a.bly have to he done ah 
Dehra 1)iin. 

GENERAL POLICY. 
8. Before we c:ln co~lsitler wti:lt our future policy should l ~ e ,  it 1s import:int to  tlecidt. 

what we lnean by 'policy' ant1 wl~:it ahonl(i he includerl nntler t h : ~ t  head. I t  i~ evident that  
i t  cannot be looked ;it merely in the light ol' maps published, but must include some systern 
of eficient ~ ~ ~ a i ~ l t e r i a n c e .  I t  is ohviou~ly  pos~ib le  to  go on producing maps and s e r i e ~  
ad i n f i n i t u ? ~ ~  if we give no thought  to  whether we c;in reissue the111 a t  ~ufficiently r e g u l ; ~ ~ .  
and frequent interv;lls to  ensure them being kept  rc:aso~lably u p  to date. 

9. The  c:lrdinal  principle^ underlying our general ~nnintenance pol icy  should in m y  
opinion be :- 
(a) Financial . -That  we have :I tixed budget, aucl that  the  probleln is, with the  amount of 

money a t  our  ilisposal, to  give the  best service we can t o  the  map user, and also, as  a 
corollary, get  hack t h e  maximum amount by  ~ a l e s .  Petty consider:itions of the  balancing 
of coats of pnrticular processes against recoveries, and of losses due t o  scrapping of obsolete 
maps, may well defeat t h e  above objects. 
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, ( b )  Maintenance.-That t h e  fewer maps there are, the  more up-to-date is i t  possible t o  k e e p  
them. Tha t  unnecessary duplication of series is a n  evil, and tha t  an up-to-date map  o r  
eeries on a smaller scale may be  bet ter  than a less up-to-date one on a larger. 

(c) Technical.-That t h e  map user mainly wants a clear, up-to-date map which fulfils i t s  
object nncl that  he is not  usually interested in artistic excellence or in  nice points regarding 
sy~nbols. We should not therefore go in for unnecessary refinements in  drawing, and we 
should face inconveniences orisin: from processes if they a re  those which hest enable us  t o  
maintain up-to-date maps. 

Tllege principles underlie all t h e  recoiuurenclatio~~s n ~ a d e  in this paper 

10. M'hen cousi~lering the cluestion of keeping maps up-to-date we have, I think, 
beell illclined to take the hopeless attitude that  little can he done owing t o  the  "size of India". 
Actually this has only a11 indirect beilring on the problem. \\'hat c o n ~ ~ t s  is t h e  number of 
lnaps and series which are pul~lislie~l.  The larger t.he country, the felver of these can be  

eficiently. With a tised amount ol' inoney t o  spend, map service nlay consist 
of a Iilrge n u ~ n h e r  of maps which lllust perforce 111: rei~suet l  infrecluently o r  a sn~a l le r  nurnber 
kept, Inore up  date. There is no cluestion in 111y u ~ i n d  tha t  the  latter ia the  correct policy, 
and tha t  we have adopted the  foriner. 111 I'rit~lriug any  policy, I think we should bear the  
above very strongly in mincl, : ~ n d  tha t  we should give full consi~leration t o  the cluestion of 
maiute~lance, ruthlessly cutting out unliecessary 111;lps and keeping to the surallest scales 
which serve the  purpose. We sho111d a t  the same time constiintly consider technicill processes, 
cut t ing out any  over ret ine~nent  or unnecessu~y work. 

HISTORY. 

11. The following history shows briefly what is our presc~it  general policy and how 
i t  has developed :- 
(a) The Survey C o u ~ l ~ ~ i t t e e ,  ill 1905, n1:111t: r t . c ~ ~ ~ ~ ~ n r e u d a t i o n s  a s  t o  what maps it should be 

the  prilllary du ty  of the  S n ~ v e y  of Tntlie to pulllish, ;IS follo~vs:- 
St:lndard sheets: 1 -iiic11 sc:~le. 
Reductions Proin qt.lntl,lrtl sheets .  :-inch scale. 

4-inc11 scnle (District maps, engraved) 
1 /A1 scalp, M ; I ~  of Inclilt (engri~ved). 

Gener;~l  111;lps of I mlia ; I"= :32, GS, SO, 96, 19% 256 miles. 
(The 80-nlile being :I gencrill r:lilw.ry 111;ip). 

They i~lso reco111111cntled that  the  (:ovc.rnlllent or India ~ h o u l d  prcscril~e the genel-sI 
sll~l speci,~l m;lps which it is the tlutg uE t h e  Survey ol In(lia to procluce. 
( b )  The reco~lr~nenrlatioil is, 1 think, \vortl~ quoting in rull:- 

"Allother point to wlricl~ \v(*  attach ilnportiinc~ i.; t he  1;ryiug down definitely of t h e  maps for 
' . the prorlnctiol~ of \vhic.ll the S u i ~  ey tlepartureut is to  be ~.?sl>onsihle. I t  is a matt,er we 
"tllink for the  deci\ioll of (:overnr~leut whcther a n y  p ~ r t i c n l a r  class of ulap is required, and 
"i t  nhonltl not Ijr lcFt to  the I)ep.ll.tment itsell' :lnd still lesa t o  other  branches of  the 
"Adlllinistratio~l t o  tlecitlc 011 the plncqxir:1tioll O f  home p:lrticul:~r cl:lss of 'mnp on thc ground 
" t h a t  i t  \\,ill mcet sonre 1~1111lic c o l ~ ~ e n i e ~ ~ c c  \ye h:rvc: 110 doubt  t h a t  all t h e  maps prodrlced 
"are of great  11s~. e~peri : l l l~r  in :I country where there is n o  private enterprise in map  
"m:lking, I ~ n t  nnleas some cl~cclr is applied. the energy of the Department is liable t o  be 
tlrlivertetl l 'ro~n its inost urgent work-work which will in future give i t  full employment." 

My rcnson for cluoting the : ~ b o \ e  is not  to suggest that  the practice should be reverted 
to, but t o  HIIOW the  need for  some check 011 the  rather hnphaxrirtl way we have since taken 
u p  mnps nnd dropped them. 

(c) Since then, the  numher of our n1al)s nncl seri6B has gone 011 steadily increasing. The 
actual number now published or which we intend t o  publish, appears in para. 13. 

.(d) The Survey Con~mit tee recommended an engraved map of India  on  the  scale 1/M, in  place 
of +,-inch provincial mape. The  Department had started on a 1/M series of mapA in 
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1899, in accordance with the  recommendations of t h e  Seventh International Geographical 
Congress of tha t  year. The  Congress hoped t h a t  all civilized governmellts would co-operate 
i n  the production of a map of t h e  world on this scale. A t  the  time of the  Survey Comm- 
ittee only a very few sheets had been issued and none completely engraved. Thus  the  
origin of our 1 / M  Indian and Adjacent countries series was much t h e  s a n ~ e  as  tha t  of our 
more recent International series. The  Survey Committee recommended the  carrying on of 
the series and placed on record tha t  the Commander in  Chief hnd asked for  a n  engraved 
map on the ,',-inch scale for  strategic purposes. They  considered tha t  the  &-inch 
province map then existing, would meet his wishes ' fo r  t h e  present ' ,  and  t h a t  the  new map 
would gradually become the  strategic map of India  as  materials for  its production become 
available from the revision of the  1-inch standard sheets. 

( e )  To this single series we have now added the  layered edition of t h e  same series (now being 
dropped sheet by sheet a s  replaced by  the  International sheets), the  1 / M  Carte  Inter-  
nationale d u  Monde, and the  political and layered editions of the  1/2M. I n  addition, we 
have kept  u p  the province maps which were recommended t o  be  superseded. 

( f )  The  +-inch co~npiled series was introduced, as t h e  Army decided t h a t  this was to  be the 
scale for the  tactical map of India. This idea was abandoned, bu t  still t h e  $-inch map remains. 

(g )  Against the above additions, we have cut  out  t h e  +-inch series and substituted in 
(1913) $-inch for 1-inch.maps over considerable areas. 

12. The above shows clearly the w;cy our maps, especially geographical series, have 
been added to without, as  I think, any  thought  for t h e  morrow. There is no evidence tha t  
the  question of what consititutes efficient maintenance of a n y  of these n ~ a p s  and series has 
ever been considered, nor even whether their  si~nultnneous product,ion is feasible. In other  
words we have n o  'policy' in the  sense defined in earlier paras. 

PROGRAMME. 

13. The .~pproxlmate n u n ~ b e r  of map  sheets which we shall have for maintenance 
when tha t  period is reached is  a s  follows-Burma maps being included in t h e  totals. We 
d o  not,  a t  present,  know whether we shnll continue to  maintain Burma maps, but  i t  seem8 
certain tha t  we shall for a long time a t  least, have t o  print those which Burma decides t o  keep 
up. For  the present, we must consider India and Burma surveys as  one, a t  a n y  rate  as  far  
Ire reproduction is concerned, with an unaltered programme. T h e  numbers of sheets forming 
the l / M  and l/PRl series :Ire npprnximnte, as our exart programme is uncertain. 

-4ppror. 
No.  of sl~oetil. 

1 / 2 M  political edition ... ... 
11" layered editiou . . .  ... 
1/M India and Adjacent Countries, political edition 
1/M International series ... ... 
1/RI Aeronautical series (omitted for the  present). 

. . .  Province maps ... ... 
... General maps, 32 mile map, politicnl 

General mapfi, 32 mile map, layared ... 
50 mile wall mnp . . .  
50 mile rond mnp ... 
64 mile map, India with hills 
64 mile District mnp of India 
64 mile Cotton rnnp of India 
67 mile Railway map of India 
80 mile T o u r k t  map of India 

128 mile map of India ... 
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(;erle~.aI ~llaps, 160 mile Cotton U I ~ L P  of India S o .  I ... 
160 mile Cotton map of Intli:~ S o .  .1 ... 

... 160 rnile Outline map of India 

... 19.' mile Outline Inap of Tndi:~ 

. . .  ... ... Guide maps, about 

... ... Maneuvre and Radius maps, about 
... ... Uiscellaneous maps, iibout ... 

... . . .  i - inc l~  maps ... . . 
... ... . . .  i - i n c l ~  lnaph . . 

. . .  ... 1-inch maps ... . . 

Appmx. 
S o .  of sbertu. 

1 ... 
... 1 
... 1 
... 1 
... H0 
... 3 0  
... 1 0  
... 855 
... 1821 
... .524:$ 

PRESENT REISSUE POLICY. 

14. Our reibbue policy, sincc 1921, has been to print ;111 edition of e ; ~ c l ~  individual 
bheet c:llcul:~ted t o  last 1 0  years. on the basis of estinlated sales, and t o  1r1;1ke successive 
reissues when stocks arc approaching exhaustion. (See also para. 50 (a )  ). No difference has, 
a t  any  rate  sillce 1926. been made with regard to  t h e  different maps or  series, o r  maps of 
different lornlities. : ~ n d  it  h:1s not  been considerecl t11:lt :111y class o r  scale of n ~ n p  should be 
reissued, on its ~ r ~ e r i t s ,  Illore frequently than :lny other ,  llor has the  question of whetller i t  is 
posqit,le t o  reissue the enoru1olls ~ ~ u ~ n L e r  of maps ; ~ t  10 years interv:~ls been conside~.etl. 

Actu:~lly, with our present org;lnisation, i t  is cluitr impossible t o  d o  so. Had estima- 
ted sales been renlised, we woultl 11:lvt. Iteel1 force11 long ago t o  reconsider our  whole policy 
or  c s p a ~ ~ i l  in the  necessary directions. 

15. The  rules governing the size ot editions wcrr 1;litl down in 1921, vide office 
or t ier  No. 5 (Professionill), dated 11-11-21, by U.M.1'. ( ( h p y  attached, App A). Thib order  
was ;lll~plifietl ;rnd superscdetl lly D.M.IJ.. in his (3.11 NO. 1116/S, dated "(5-4-26 (copy a t t a -  
,-heil, App. K). Thrse both I.lid down 10 yeilrs :IS the  interr.11 between editions of modern 
1n:Ips 011 ;111 sc.11e~ Chap  1, pilr.1 9, de:lls m7ith thc  question. and lays tlo\rn t h : ~ t  revised 
editions rosy be necessary in sorne ilre:ls every 5 ye:lrs. To print new editions of  all our  
8200 rherts  every 10 ye;lrs when the r~~:~inten; lnce period is reached will entail average 
sllnu:~l issue of 820 sheets, ;I figure which sl)eaks for itself Actually i t  is not  the full  figure, 
;Is we 11;lve to adtl ; I I I  unknown nun11)er of Estr;l-I)el>;~rtmellt.~l and ~nificellnneous maps. 

16. I t  i~ 1leceRs;lry to  go  more cleepls illto tile eftkct of the  orders issued ns reg;lrdS 
of  etlitions, ;IS these are  the bed-rock of our  p r e ~ e n t  ~naintenance policy. It is a mat te r  

wllicl~ p:~rticul;rrly ronrerns the 1)ircctor. b1:1p Publication, l~ecauee he has, in the past, been 
the sol(. ; ~ r h i t c r  of how mimy copies of 1n:lps a re  printed, upon which clecision, so long a s  we 
Ilorm:illy only reissue w l ~ e n  stocks a re  approaching exh;~nstion, thc  amount of work  in t h e  
Reisstle Section : ~ n d  1'hoto.-IAitllo Office in af ter  years depends. To realize this, we have only 
t o  c o l ~ t r : ~ s t  t l ~ e  sizes of editions us Inid dowll by different Directors of Map Publicatioll ill 
the orilcrs in Apl). A : ~ n d  R.  : ~ n d  t o  ,judge w h i ~ t  might li~lve been the different cffect on  the 

situation. 

17. I t  is obviously ~ ~ e c e s s a r y  t11:lt t h e  size of eclicions 111ust have sonLC bearing on 
oul. reissue policy, hecilu~e, when stocks becon~e exhausted, we nre forced t o  reissue, what-  
ever our policy, whether o r  no t  we have a n y  import:~nt office copy corrections, o r  revision o r  
correction in the  field, fo r  incorporation. I n  t h e  absence of standing plates, we cannot  
merely reprint, RO we a r e  obliged t o  go  through 311 the processes, including fresh colour sepa- 
ration. This is very undesirable, and points t o  size of editions being kep t  large i n  case of 
slleetn of which plates are  no t  standing. 
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18. We can only be forced to small editions by Audit objections to scrapping stocks, 
or by ourselves giving weight to the undesirabilit ,~ of so doing, as is implied by our present 
policy. . The printing of extra copies costs little more than the price of paper, and we must 
not be prevented from keeping maps up-to (late by our own, or Audit, ob,jections to our writ- 
ing off the vallie of such copies a t  face value. Hitherto, the  point has had little importance, 
as i t  is evident that  a policy of only reissuing maps on exhaustion of stocks cannot lead to the 
necessity for writing off many copies. The position will be cluite different if we substitute a 
different reissue policy as discussed in paras. 38-57. 

19. Face value of a map.-I t  must, I think, be considered that  the  face value of a 
Departmental map is largely, if not  entirely, an arbitrary tigure, representing its value to the 
purchaser, although the cost of printing a certain number of copies 1i1:ry be a convenient way 
of cslculnting i t  Any attempt t o  regulate size of eclitious in order to recover the cost of 
printing (see ordcrs in d p p .  E) is futile, especially as such cost. even if realized-as it often is 
not owing to the copies not being sold-is only nn intinitesirnal part of that  of bringing the 
map to printing stage. Thus if we should fail to convince Government or Auclit that  we are 
obliged in the interests of efficient iuaintena~~ce to scrap map stocks where necessary, we must 
face srnnll editions, regardless of the greater cost per copy (on paper) of printing such editions. 

20. Without going illto actual figures, we call get, ;L fa.irly true picture of how :I 10  
years editiou policy should have workell it i~.l)plietl from the start,  by :l,ssuming a prograulule 
of 8900 sheets, taking 40 yea.rs to prepare; tlie Following mould ha.ve heen the ;~nnunl issue 
of sheets:- 

-Vet11 Sl~c!cts. Rc.isn/ics. Tot(~1. 
1st 10  yc;~rs ... ... 20.3 ...... 105 
2nd 10 years ... ... 20.5 200.5 410 
3rd 10  years ... . . .  90.5 410 61.5 
4th 10 yews ... ... 305 615 820 

\Ire sl~oul(l now be somewhere near the  elrtl uF the ::r11 10-year period, :tnd so ~ h o u l d  
have some 600 ;~nuu;il issues, shortly to incre:~se to 820. 

Mention sho~ilrl be made here of fresh plate cases, ;.I>. where an im~nediate reissue is 
not  contempl;~ted, but fresh stanliing plates ;Lre relluired. These may not increase the actual 
number of reissues in a year, but they may adtl to the numl~er of sheets pa.ssing through every 
process escvpt actlial printing, starting from correction in tlre Reissue Section. 

21. The followin:: ilctual figures I'or i~ sues  other than reprints are interesting in 
cornpnri~on with the al~ove .- 

TOPO. M A I ~ S .  ( :F ,OC;I~AI~BI( ,AI .  MAPS. TOTAL 
A\ I .  R~issr~cn.  .Vcvq. Reissz~es. 

During 1925 22.5 16 10 2 253 
During 1926 2:3(i 73 .5 2 5 3.39 
During 194.5 143 139 :3 5 290 

The reason that  ac t~ l t~ l   reissue^ fill1 so Llr short of theoretical iq simply that  expected 
map s:rles on which rizes of e d i t i o ~ ~ s  were haseql have not heen realized. 

POSSIBLE OUT-TURN. 

22. Publicat ion.-The litst 0. C. 1'. 1,. O., preparctl :I statement, App.  C, rega.rtling 
possibilities of annual publication in I i i ~  office. I t  is i~pparent that  the 'bottle-neck' is the 
Retouching Section which (leal8 with duffing, which must he considered to be the reproduc- 
tion process which imposes the greatest lirr~it on our out-turn. According to the figures in 
App. C., we cnnnot turn out regularly lllore than flolne 800 1)eportrnental sheet@ in the 
P. L. O., to which must be added possible 50-90 in the P. Z. O., Dehra I>Bn. 

These figures have been, to some extent, challenged by the present 0 .  C. P. L. O., who, 
while admitting that  actual out-turn in thr. Retouching Section does not now, when working 



t o  capacity, exceed a maximum of i ~ b o u t  30 Depi~rtmental  sheet8 ;L month, o r  say a n  average 
of 300 per year, points ou t  that,  in  1929, with ;I, 16Y weaker Section, 422 Departmental sheets  
were duffed. This is difficult t o  account for. It may he parti:~lly due to  reverse duffing for  
rotary press plates having slowed u p  the work. 

23. We h i ~ v e  proved quite clet~rly t l ~ a t .  fro111 the reproduction point of view, our  
theoretical policy of an average 10 years etlitioli interv;~l  is impossible, and that ,  when the  
maintenance period is reached, we shall, if we retain our  present nu11111er of ~ n s p s  without 
increasing possible output,  have to  be 8;~tistierl with s o ~ n e t l ~ i ~ i ~  Illore likc ;l "0-2.5 year  ilverage 
interval. 

24. Field work and resultant re-drawing and cor rec t ion . -The  cluestion of 
revision and correction surveys is ~ua in ly  1le:llt with in order t o  consider whether. limitetions 
ill the  l l u ~ ~ l b e r  of sheets we C:IU revise :111(1 correct in  the  field are  likely t o  impose a still 
longer interval, i . c .  whether we can sur\,cy :1115 dri~lv fewer than we c ; ~ n  reproduce. 

25. liegarding field \v(.~rI.;, t h ~ .  tirst poiut for t l ec i s io~~ appears t o  be what is to  be tile 
of revision and correctiol~. The 011ly calcul;~ticn~ I have seen regarding prohable rate  

of progress was Ixlsed on the assn~~ipt . ion tha t  :I surveyor will he ;~l)le t o  correct (i one-inch o r  
2 hillf-illch sheets in t i  season, o r  re\.ise 1 ,  one- i l~ch  or  I~;rli-i~lch sheets. I t  was ;1ssuuled 
tha t  4 ~ h e e t s  in  5 will be corrected ; ~ n d  1 revised, and t h : ~ t  150 surveyors will be retained f o r  
field work ( t h e  re111ainder being eu~ployed 011 drawing) ,  ~ v h o  will correct 4000 one-inch 
;lnd 200 half-inch sheets in .5 years ; ~ n d  revise 1000 one-inch and 50 half-inch in 5 years. The  
resultiug conclusion n:ls thtlt 150 sllrIteyms could cor~.ect :ill our  topo sheets in a l ~ o n t  10 
years. 

26. Correction survey can, J think, bc looked upon in t\vo ~v.~ys--(A) Colllplete 
correctioll, 2 (, tha t  of :111 det:~ils which 11:lve ch;~n,ved. (E)  t l i :~ t  o l  p:~rt icnl :~r  ~ n a ~ j o r  items, 
such :IS ne\\ ro i~ds  o r  r.~il\vnys etc. The forlner 111nst be, t o  some extent ,  s y s t e ~ ~ ~ , ~ t i c ,  t . c .  
ci~rried out  in blocks according to a prearr.inged progr;lluule 'l'he la t ter  nlny be c.lrried out  
here ant1 there CIS reclnired. I do not  think t h ~ t  ( E )  should I)e reg.~rded as  correct io~l  srlrvey 
; ~ t  :111 when considering our  reissue policy, hut nlerely C I S  office copy corrections verified in 
tile tield I shiill refer t o  these t\vo forms of corl.ection .IS (A)  . ~ n d  (E) respectively. 

27. The figures ill p:lril. 25 are u ~ u c h  Illore opt iu~ist ic  t11:111 those in my original note. 
\.\'hell one considers t h a t  (i one-inch and '2 half-inch sheets cont:rin 5 4  :rnd 72 5-minute 
squ;lres respectively and t h a t  there a re  ]lot Illore tl1:111 i~ lmut  1'20 workingclays in t h e  nornral 
field season, such progress, allolving only from 1 4  t o  2 days in each 5-uilnute square, seeuls 
impo~siI)Ie :IS ;in :Ivernge, ~ ~ n l e s s  we intend to contine o ~ ~ r s e l v c s  t o  ~ n n j o r  corrections (B). 
As reproduction i.s lilcely t o  enforce a l11uc11 lollger edition interval, there seems n o  point 
in rrlshing over the grountl a t  tilis p;l.ce and 1 ; I , S S I I I I I ~  t h i ~ t  wc sh:1.11 carry out  correction (A). 

28. (tr) I think the cluestion of correction (A) is :I very rlificult one esl)ecially a s  
reg.lrds somu types of ground, nlrere i t  is doubtful ~\.hcther such correctic~n is justified owing 
t o  the very impern~;~nent  n:~ture of the  detail to  11e corrected Ii' we are  t o  restore our  maps 
t o  anything like their origin:~l s t ;~n t l ;~rd ,  we 111nst correct :dl 111inor changing detail, c g., ronda, 
pi1th.s t r . ~ c k ~ ) ,  c ~ l t i v ~ ~ t i o ~ ~  Iilnits, \vC~tcr  ch.11111c1s. i)llilrlings, pl,~ntations, gartiens 
Vegetation wiil U R I I : I I I ~  have to be rcsllrveyed. 
( b )  811cl1 correction is justiticd where ~ n i n o r  cletail is fairly permanent but this is by no 

Inenus ;~lnlays the case, c.g,  in the types of c o l ~ n t r y  i l l  tlic I'olloning c s . ~ ~ ~ l p l e s  :- 
- 

j r )  I n  mdny ;krc;ls, R I I C ~  :IS p:lrts or  tho Lnsh:~i frills :lntl otllcr hill districts of Atlsam : ~ n d  
Seng:tl, a11 cnltivi~tion i~ t c ~ ~ ~ p o r : ~ r y ,  and,  ; IS  r u c l ~ ,  is o l l ~ i t t ( d  f r o r ~ ~  OIIP maps. This is no t  
the nhole diflicnlty, :LS villngc .sites also ch :~nge  c o l ~ t i ~ l u ~ ~ l l y  with the  shifting cultivntion, 
:IY clo :11l c o ~ u ~ n n n i c a t i o ~ ~ s ,  which ~ n i ~ i n l y  connect villi~ges with e < ~ c h  other  o r  with the  patches 
of  c~ll t iv;~t ion.  T h e  o ~ ~ l y  p e r n ~ : ~ n e n t  leatures are  tl~cl s t r c i ~ u ~ s  and hills, which d o  no t  require 
correction, so that  correction EUrVeyE, i f  carried out,  would only be of constantly changing 
 leta ail, : ~ n d  consecl~~ently of little value, being out  o f  t1:lte 115. the time the  map is published. 
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( i ~ )  A s  11 less e s t r e ~ i ~ e  c;~se-ill t l ~ e  country round Bangalore, probably the  111obt prou~incut  
features o l  the lirndscupc a re  the  c;~suiirina pli~ntiitions which show u p  a t  s e a t  distances 
;lnd are  bery prolui~lent landmarku. According to m y  recollection, these a r e  always cut 
domu : ~ f t e r  fro111 7-10 years growth. so  thiat they a re  constilntly changing. - .  

(c) I not  owering ir soliltion t o  these clifficulties, beyond suggesting tha t  there might be 
cases where correction (A) would no t  he ,justified i ~ t  all, clntl others where something 
betm-een (A) :und (B) would sufficc. 

29, For purposes u i  this note, sol~~et luing II:IS to  be assumed, and I suggest a n  area 
cosered by :; one-inch sheets .Is a n  average out-turn per  surveyor per season, on a n y  scale, 
taking revision i ~ n d  correction surveys together This may be too optimistic o r  too pessimistic, 
but we ]lave n o  d u t ; ~  to go 011. :~nrl it will tier\-e fo r  :In exi~mini~t ion of what would he the 
resulting edition intervi~l 

30. Hegartling d r ; ~ \ ~ i l ~ g .  the  ditticulty is to  clecidr what proportion of sheets will 
require re-drawing. The Iilrge majority of maps will require new tree sheet.  All revised 
sheets mill h:lve t o  be re-tlr;~wn. and 1 consider i t  s d e r  to assume that  : ~ t  least 40: of the 
corrected sheets ul i~y .~lso rec(nire it  I itsuunrcs tha t  50: of the total revised and corrected 
sheets will he re-d~.;l\vn. i~nt l  ; ~ l l o n  for one re-tlr;lwn sheet and 1 corrected sheet taking 18 
months per l l r a f t s n ~ ~ ~ n ,  an :I\ erage of 9 months per sheet. 

31. Proportion of surveyors to  draf tsmen.- l ' l l r  I'ollowing raIcl~l;ltionh arc, 
of ~ ~ e c e s s i t y ,  entirely coqjectural, hilt iug;lin i t  is necessary t o  make sornc assumptio~ls in  order 
to  arrive i ~ t  ;11i i~leiu 0I '  how m;lny survlbyors will Ile :~rnil:~Gle For revision ;~n t l  correctioll 
eurvey. 

To  ~ I e t t ~ r ~ u i l ~ e  thr- p r o p u r t i o ~ ~  of uur\eyors and draf tsu~en wl~ir l l  uill I)e necessary in 
order to  complete survey. :lud tlr;lwing or  correction of originals, in the same tinle, let S he 
the llrlrnlrer of survcycbrs :lnd \- t l~irt  of 1lr:lftsrnen einployed on prinli1r-y topc~. ~ h e e t s .  

SO of sheets ( l r ~ w n  or  c o ~ ~ e c t e ~ l  per  year = (Y + 4X) I. 
. , ,, reviwed or  corrected in the  field = 3X. 

LII o rder  tha t  dri~wirl= shrill keep pace with survey. 3X 1111lst e(llii~l (Y+ ;X),; 
Whence 7S = 4Y. 

32. The  ;~ctual  n u u ~ h e s  ()I' slleetw ;1c1ressil)le I'or rt.visioi~ (11. correction in t l ~ e  fieltl 
11e ;IS follows, see tahle ti. Apll. (;. 

1- inc l~ .  A-inc11. -incli, 
Intli:~ ... . . .  . . .  ... 4.350 380 ti 0 

... K11rr11;l . . .  . . .  . . .  850 3 4 . . .  

'I'Ile tc,t:rl I I I I I I I ~ J I ~ ~  OI' t - h r ~ t s  rlbr reinwrle nil1 Ile al)out 8200, o r  about 40, Illore t t ~ i ~ ~ ~  the  
irbuke. As t h e w  c s t r a  R ~ I P C ~ V  will iriclude .ill the sinall ~ c a l e  ones t l i r~t  are  pnrticlllarly re- 
quired to  he kept up  t o  tl:lte, we muat :~llow i ~ t  leaet 40"; or HE', more r1r:rft~men for work or1 
o t l ~ e r  than prinrnry tcbpo Nheetw At the ]leginning of the maintennnce periorl. 11 hell 011 oul. 
l / M  etc. ~ e r i e ~  \\ill not he complete. we nl:~y )lave t o  allow n higher proportioil. i f  wp 
consider Y' to he our  total nnmhrr  of (lrluft~men. 49X = 20 F' :ttlrl number of d r : i r t ~ r ~ l ~ ~ ~  
have to be inore thlrn doul)le that  of surveyors Our  t,ot:~l of rlrnftsmen nnrl eurveyors, ex-  
closi\e of those specially employed, 11ll(l excluding B~i rmn,  i~ now about 235 rlrnftsmen :rntl 240 
surveyors so  thnt we would have t o  convert :rbout 90 surveyors into whole tirne dmftemel1, 
:rlthougli the  nnmber might w r y  from year to  year. We would have about 1.50 surveyors and 
32.5 draftsmen. 

33. T h e  couclusio~l i n ,  I think, t h : ~ t  we cannot rely upon having more than about  
1.;0 v~lrveynrs ov:~ilnhle for  revision nnd correct.ion survey in Indin. Considering our nccee- 
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sible topo. sheets in  terms of 1-inch sheet areas, there are about  6830 such areas, so that ,  
with 150  surveyors, the  work of revision, correction, and drawing, would take about  1 6  years, 
on  the  asumption already made t h a t  3 1-inch sheet areas could be dealt with in  a season. 
This question is  fur ther  considered in paras 54-56, when dealing with suggested edition 

intervals. 

CONCLUSIONS ON GENERAL POLICY. 

34. Considering merely general policy, the  conclusion seems'to be tha t  reproduction 
is  Likely t o  be the limiting factor as  regards average edition interval; chiefly owing t o  t h e  large 
number of topo. maps; tha t  we cannot hope for a bet ter  average interval than 20-25 years, 
unless we take one or  other  of the following steps:- 
(a) Increase the  strength of the reproducing ofices. Calcutta is n o t  capable of lnuch expan- 

sion, though Dehrn 1)un is. I t  looks as though we might sacrifice field and drawing s trength 
t o  d o  this. 

(b) Decrease the number of our  inaps. This point is dealt with on other  grounds later on in 
this  paper. I t  seems eminently desirable from 2111 points of view. 

(c) Evolve solne new technical method8 enabling the  reproducing oflices t o  tu rn  ou t  more 
sheets. This particularly refers to  the bottle-neck of colour separation. This is also 
dealt with later, as  there are nlany other  considerntions which affect it. 

SALES. 

35. Before leaving the sul),ject of gener;~]  policy, 1 point out  the  following data  regard- 
ing  sales, in confirmation of the concluuioll tha t  our  policy has only no t  broken down because 
we have not sold our  topo. tnapq. I t  is no t  possible t o  ge t  out  complete information 
regarding eales without undue labour but I have had t h e  inior~nat ion got  ou t  for certain 
areas (details appear in nly previous note) selected because:- 
(i) they contain few gridded sheets.(what thcre are  have been cut out).  
(ii) 1-inch and &-inch maps 11~1re hoth been in existence for a consider;tble tiwe. 

Thus they give information nhout typic;~l less i u ~ p o r t a n t  sheets, the sale of which is no t  
abnormal owing to military requirements. 

( d )  Areas selected fall in (a)  Orissa, (b)  United Provinces, (c) Bombay and Western C. P. ( d )  
Madras. They  are average areas, no specially markcd type of country predominating, sales 
being the  average of the last 3 years. 

The f o l l o ~ ~ i n g  arerages result : 
:-inch 

No. of Average 
uheetu annual 

on snle. 
which 
based. 

Area (a) 3 IS 
( b )  2 3 9 
(c) 4 30 
( ( 1 )  h 19 

General 1 7  2 3 

- 

4-inch. 
No. of Average 
uheetu annual 

on sale. 
which 
based. 

15 4 
19 1 9  
21 3 
38 1.5 
9 3 6 

1 -inch. 
No. oE Average 
sheets annual 

on sale. 
which 
based. 

60 5 
9 1 5 
90 2-5 

157  4 
398 4 

Further  cornmcnts will be made when dealing with policy f o ~  top0 sheets. 

38. We may here usefully compare the  above figures with the  sales of o ther  maps. 
I have tabulated actual sales of each map of t h e  1/2M and 1/M series, and of certain other 
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important maps, during the last 3 years, and t h e  detailed figures appear  in  a n  appendix to 
my previous note. The  results a r e  a s  follows:- 

hfup. Average annual sale. 
1/2M, political. 30 

,, , layered. 23 
1/M, I & A. C. 8 6 
I / M ,  Internationrtl. 5 1 
Province maps. 79 
32-mile, political. 5 0 
32-mile, layered. *20? 
64-mile 28 (very ou t  of date) 
50-mile road map. 2925 

POLICY FOR INDIVIDUAL MAPS & SERIES. 

37. T o  ler~ve general policy, ~ ~ n d  t o  t u r n  t o  t h i ~ t  in  connecti6n with individual maps 
and series, T think t h i ~ t  t h e  term 'policy'  has here to  he held t o  have a wider meaning. We 
have t o  consider that  'policy' emhri~ce.; the following points fo r  each lnap o r  series indivi- 
du;~lly, ; ~ s  each heail has ;L bearing on the maintenance cluestion :- 
(a) What is it  f o r ?  
( b )  What shall we show on i t ?  
(c) How trhoul~l hills be shown ? 
('1) Whnt sh~ll l  be i ts  liniits? 
(P) W h ; ~ t  du we intend t o  (lo a s  regartls ~n i~ in tenance  and reissue, having regard t o  the 

particular map ? 

( f )  What technical processes shall we employ, having regard to  the  ~naintenance policy 
decic-lcd on  ? 

(i) Cornpilation. (ii) Drawing. (iii) Reproduction. 

Any g e ~ i e r i ~ l  overhilul of our  policy For the  ~ n ; ~ i n t e n ; ~ n c e  period would have t o  deal 
0s explicitly ;I$ possihle with the :\hove points. The m ~ i n  principles should be (i) t h ; ~ t  we 
should omit i l l1  i r~ for~~l i r t ion  not  likcly t o  be o f  p ~ ~ r t i c u l a r  v;~lue and which cannot  be kept  
reason;tbly u p  t o  clate, ( i i )  where we d o  wimt to  keep information u p  to diate, and can d o  so, 
we shuul~l  ~ t lakc  special effi)rts t o  tha t  end. 

1)ecisions on such pointn 01' ~)olicy, ;I$ wzll ;LB ou generttl policy, should, 1 think, be 
with more deliI,er.tti~)n thirn thoso 011 point8 of clr.tail which ;Ire often of little intarest t o  

the mit,p Ilfier. A str l~ly of the tilcs t n i ~ k l : ~  it  very evirlent th:~.l, whilst ger11:rnl opinions a r e  
invitc!d ,111 the 111ont t1.ivic11 ~ ~ r ~ e s t i o n s  in connection with, my.  s y ~ n l ~ o l s  on  tope. m:cps, tlecisions 
on  intillitely Inore important cluestions of policy, p.~rticularly rejiar~ling small sci~le maps, a r e  
rnal\e in Ca lcu t t :~  without tiny r1:ference a t  all. 'Ilhis is I think very unclcsirahle, in t h e  
interests of efficiency, : ~ n d  perh:tps Inore especially tha t  of continuity. See para. 80, regarding 
methods of c~wrrspondence. 

7 
38. Tho following ennn~ples  under the heads in paw. 3, illustrate my 1neiLning:- 

((1.) The 32-mile map h i ~ s  :rlw;ay~ been mounted ae a wall-u~np, but in  i ts  preparation i t  was 
never treated as one Nnr~les are quite illegible a t  any distance. If we intended i t  as a 
wall map we ~ h o n l d  have said 80 quite clearly, and proceecled t o  t r y  and turn ou t  the  best 
poasihle example 

Province maps were previously treated as  ordinary maps. Recently most have been re-drawn 
in well-map style. Thia I coneider to  have been a definite change in policy. Most pro- 

- -. - - -- -- - .- -- 

*AU approximate figure, as only the period since the reduction in price to that of the politic~l edition 
he8 been considered. 
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vinces publish road maps. Do we o r  d o  we not  intend our  province maps t o  compete with 
these and supply u p  t o  date  road information? 

(b) This question hinges on the above, c .g .  i t  was decided to cu t  out  all minor roads o n  t h e  
new SO-mile tnap for  two reasons (a )  that  we cannot issue it as  frequently a s  o ther  maps and 
thus  cannot hope t o  keep roacls reasonably up  t o  date  (b) tha t  a wall map need no t  be 
expected t o  show such information. This I consider a n  example of a definite point of policy. 

(c) The new map "The Highlands of Tibet and surrountling regions" is specially intended 
t o  illustrate the formation of the mountain system. A question arose whether t o  omit 
layers on permanent snow, as  is done on most of our  maps. It was considered t h a t  this  
would defeat the main ob,ject of the nlap. The  result was t o  sacrifice the  depiction of 
det ;~i ls  of snow and glaciers which was thought not  to  be necessary on a rnap on this scale, 
particnlarly a s  such features appear ou :ill our other maps from a-inch downwards. 

( ( 1 )  This requires n o  speci:rl cornrnents, except that n o  serietl should be extended beyond lim$ts 
of its usefulness, in  view of the desir~~bil i ty ,  already proved, of cut,ting down t h e  number of 
our maps. Practical effect has alrekldy been given to this as  regards Arabia and elsewhere. 

( e )  This is the most iuiportant point of all. It is perfectly useless to  t reat  all maps alike, 
its we clo a t  present. If we intctnd to t r y  and keep a map or series up  t o  da te  as  reg:irds 
p:xrticuli~r items such :LS ro;rds, :~eron:~utical informi~tion, &c. we must have ;I definite policy 
iL8 re~:.i~.rcls ~ ~ ~ S S I I P S  tlirected towards tha t  end. An olitstanding ees:l~nple of want of a policy 
is the Aero~~;lut icnl  edition of the Internntionnl lib1 series. We lrave published sonre 
sheets under our usu:~l pl;iu 01 sittill: tiown and waiting for stoclts to  be exhausted, which 
they never will be. Various tirrns in Intlia are  tloing a very good business supplying s tr ip  
maps m:i~le by coml)ining parts of our 1/11 sheets,  brought up  t o  date  by hand, a n  example 
of treating a special map in ;I npecitil wiry. We 11;lve uow tlropped tliese n1:ips until we can 
think of ;I, wily of delivering the  goods. (See also para. 44). 

( , f )  Here ng:bin we should ; ~ d n p t  our nietlro~is t.0 maintenance recluircments. M:~ps should 
be cle:~r  ;ind 1lr3;1.t, hut \Ire shonl(1 notl s:lcrifice tli(l essentials, for supertine tlrawing and  
reproduction. This suh,ject is 11e:tlt wit11 grc.zt1.r length elsewhere in this paper. 

INDIVIDUAL MAPS & SERIES. 

39. To turn to rudividu.11 111.111s :1nel series:- I t  is not  necess:rry t o  comment on a11 
our  genera maps : - 
(n) T11c 4O-?nil,> ?IL((/) is Imi~r;: l ) re l ) ,~ re~l  to  replnce both the  3 2  and 50-mile u1.~11s, after COII- 

sult.rtion tlrror~ghont the 1)ep:irtlnent 'I'his is : ~ n  i~l iportant  nl.xp :ind i t  is  hoped the  new 
niap will bc pern~:~nciit .  

( 1 ) )  Tl,,r< ( i f - m i l e  ~iicy, might be :in i r r ~ p o r t : ~ ~ r t  olre, but is I~opelessly ou t  of date .  I t  is  in  
abtxynnce I'or this reason, I ~ l t  rnny 1)c revived later, prol):rbly by direct reduction from tlle 
40-~nili. 111:rp. Tt  servos :IS :I s111:lll w : r l l - ~ : I P  or  :i talde-~n:rp, r~ntl s l~ould  perhaps show 
the saltre :LS t l ~ e  40-mile m;lp witlr p~)ssil)ly solne tleletions. Tlre insets would he too sm;~ll.  

( c )  Thr RO-m61(~ t o t ~ , , i - i s t  ?nu?) (!f Tn,lits. 'Chis mrtp is practic:rlly identical with tha t  puhlisl~ed, 
rip-to-tl;~te, a t  very fretl11e11t int,cr.v:~ls in the  Indi,rn Br:idsh:~w, cert,rin inforni:~tion for  t,ourisls 
h i  :ill. \Ve grossly ovol--r.sti~n:~te~l sales in 1929, : ~ n d  11:tve so 1:~rge :z stock still 
in h:ind that  (:ovcrr~rnent or 111eli:i sanction is require11 to wri te  it  off Under  our  present 
policy, ~ u c b  itorns ;IS tho new Provinces and S t r ~ t e  Agencies and t h e  inrportant 
rnilw:ry connecting R.:lipnr with the  East  Coast : ~ t  Vizianagirrnrn, will no t  be tlhown for 
20 years! the period for which stocks arc? estimated to Inst,. 

( ( I , )  lZatl.~us anti ?~~,antr~?r,v~-r ?)rnp.~.-Thene have been the  sub.ject of a good deal of thought  
and correnpond(:r~ce during tho last yeirr and ;L definite policy has now beeu laid down, 
v i d e  M. 1'. 0. No. 3560, (lilted 18-3-37. 

( e )  Provincc mnps.-\Ve h ~ ~ v e  until l~l te ly prepared these mapR by combining print  originals 
from 1 / M  series platen. The  Census Co~n~nissioner  recently asked for province maps and 
we hsd t o  prep:hre some ds novo.  The new style m l ~ p s  are  intended t o  be wall-mape, 
a r e  rather  coarsely drawn and have very few names-rather fewer than  the  32-mile 
map, which is on about half the  scale. I n  my opinion, even if i t  is admitted tha t  wall-map 
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style is required, names are  in  some cases unnecessarily large and we could show more. 
The  maps show a11 roads. 

I t  has been decided t o  complete the  series of maps in  this style. Most provinces now 
prepare maps of their own with which ours have t o  complete, I consider tha t  these maps 
may be of great  importance, especially if we can prepare and maintain them in consultation 
with provinces. They  could easily be converted into good road maps and i t  should be 
eepeciull~- easy t o  keep them u p  t o  date. If provinces become interested, we should make 
special efforts t o  do this, and thereby recover some of our lost touch. Under  the  new 
conetitution, provinces will become Illore separate entities. 

The  Surveyor General's cunln~ent  on these maps is as  follown :- 
"The present (w:~ll-map) style of these should he continued with possibly a few but  certainly 

"not  Inany more nenles. I d o  not consider thilt names on the U. P. and Delhi maps are  
"too 1a1ge. I agree tha t  in the case of province maps. above all other  small scale grneral maps 
"(excluding road and railway maps), the keeping u p  t o  date  is all important especially as  re- 
"garas roa(ls and r:~ilwayi. The edition interval of t h e  Inore densely populated provinces 
"should probi~bly be not greater th:m 4 years. The possibility of surprinting o r  insertion 
"by l~an t l  of mctjor changes of roads and r;lilways on these roughly drawn maps is  perhaps 
, .worth consideration. I n  any  c;Ise neatness of drawing must he sacrificed t o  speed." 

40. Geographical ser ies-General . -There are  no maps about  which greater 
thought is required and about  which it  is more necestlary t o  clarify our ideas than the l / M  
and 1/2M series. The ori,$n of the  former has been described in pnri~. 11 :~.nd it  11;~s been 
pointed out  how the  geogr;~phic:il series have I~een  ~ldded to and irlultiplied. 

The tlifficulties of producing and rr~aint;~ining so many series ni~nultaneously a re  so 
formidable and the present situatiori is so chaotic tha t  I reprasented t o  the  Surveyor General 
lnst year tha t  we ought to  give the suh.ject our  very serious consitleration. 

I t  is perhilps no t  realised how feu, o l  our publisl~ecl 1/11 and I / 2 M  maps are yet  entirely 
based on modern survey. T o  illustrate thia, I ilttached an index t o  my previous note  nhowing 
itreas of such survey wllich are corr~pletetl and which h;lve i ~ n d  have no1 heen incorpor;lted. 

The  Surveyor General commented on this indes  as follows :- 
"I  am ~ l o s t  definitely of opinion that  we cannot successfully maintain both the I & A. C. and 

"International seiies. Experience has provwl this conclusively and the  time has come t o  
" g ~ v e  up  the at tempt The i n d e ~ e s  in your App l i  indicate our  failure cleilrly. In  these 
"indexes red representq are:ls of modern survey not incl~ided in published sheeta, purple 
" those which are includetl. Taking the  area for which International maps have been pro- 
"duce~l, I tint1 that  in the case of the  1 & A .  C. sheet@ the proportion r e d ~ ~ ~ T , , , ,  is 53 
" p e r  cent ; in the International aheets it  is 34 per cent. These figures a re  a measure of 
" ( I )  t h r  delay of production of 1/B1 sheets generally and (it) the  relative "ou t  of dateness" 
"of International sheets The ideal percentage i n  100 (7.r n o  red arena) and though this is 
"of course un;rttainahle, one might a t  least expect 70 per cent. 

41. The  original suggestion of the  Internationul Committee was tha t  we should adapt 
c u r  I .  & A. C. S e r i e ~  t o  the Intern:~tional one. The  then Surveyor General suggested tha t  we 
should publish both series, the I .  & A. C. rnainly as a political, and the International mainly as  
n physiographical map. The Government of India agreed t o  the suggestion, on his recom- 
mentlation. 

I repeat helow some of the arguments used in my previous note against the con- 
tinuance of all our present geographical editions and series. The  difficulties a re  mainly 
technicul ones, in connection with compilation and drawing, which are  increased hy  two 
fuctors-(i) that  fresh material is continually becoming available ( i i )  I n  the  case of the 1/M, 
thut  the two series have t o  be drawn, re-drawn, corrected, and largely even compiled, entirely 
independently. The arguments a g a i n ~ t  a ipolitical' and a 'physiogmphical' series, o r  two 
such editions of the same series, a re  no t  nearly so strong if nt a n y  rate  the basic plates can be 
made common to both, independent compilation, drawing, and correction no t  being entailed. 
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Some of the technical dificultielr relerred t o  above a re  :- 
(a) I n  order no t  to  delay t h e  cornpilation of a small scale sheet we often do ~ l o t  wait for t h e  

component $-inch maps, bu t  compile direct from 1-inch or  &-inch. These big jumps 
in scale much increase the difficulties of cornpilation and the time taken. It takes about  
five years to  produce an engraved original o r  revised sheet of the  1/M, India and Ad,jacent 
Countries series, see para. 59. I am going into the question of how this can be reduced, 
but for  t h e  present we must accept this time. 

( b )  T h e  preliminary work done in connection with u sheet of one series  doe^ not  necessarily 
serve for the  corresponding sheet of another, as, owing t o  date  of taking u p  revision 
depending rr~air~ly on exhaustion of stocks, further modern survey o r  otlier information 
may have to be included Hence we have sheets of diff'erent series continually rendering 
each other  out  of date, a necessary result of t rying t o  keep u p  so  many series a t  :L time, 
durinz the transition period. 

(c) Sheets come u p  for  reissue ou exhi~ustion of stoclis. IS only ma.jor corrections a re  
required the  reissue is col~~parnt ively simple, but  sufficient new information-possibly in  t h e  
form of ~ r ~ o d e r n  survey-may have to be incorporated in a sheet t o  necessitate re-engraving 
or  re-drawing. Evcn this is not  final, a s  the  sheet rnay again have t o  be brought u p  t o  
date  f r o ~ n  fur ther  modern survey a t  tl:e next  iusue, involving the  ailme result. This  is bad 
enough for one serics only, Out I consider that  i t  leads to  a n  impossible situation when i t  
has to be done for  several series simultaneously. 

(d )  A p ~ r t  froln the slowness or the engraving, there is n o  question tha t  the  very slow 
progress wide  by drnt'tsrneri in our drawing offices in preparation of niosnics and patterns 
must hc taken very .;eriously into consideration when deciding our  p r o p m m e .  

43. T o  take the geographical series individually- 
(a) 1/2M-S. W. A s i a  Series.-'l'his is being prepared in t8wo editions, politic;il and layered, 

outline h f - i~~l_r  identici~l. At  first i t  secms tha t  these two editions can be considered a s  
one I'roln the maintcnanee point of vie\\,. Actually, under present reissue policy, this is only 
so in the case of sheets both edition8 of which :me published nimult:meously and the  stocks 
of which :il)pro:~ch exh:lustion at the same tirrie, wliich is impossible to  ensure. We rnay 
t l ~ u s  a t  any rilonieilt,, I I ~ V C  the  layered edition less u p  t o  dilte than the  political, a n  irnport- 
a n t  r ; ~ i l w ; ~ y ,  sily, being shown on t l ~ e  lnttcr and omitted on the forruer. (Thia ob.jection, of 
course, disappears if we ignore stocks in hand and a lwt~ys  supersede both edition8 when one 
i~ reiusued). 

There is now n o  question of the :~bnndonrlient of this series. 

The  Surveyor General's comment on  the above points is:- 
"1 do riot consider bhat t\vo editions a re  necessary. T o  have two editions of t h e  same map 

"must :llw;lys introduce complic:ltions w l ~ e n  one edition but  not  the other ,  approaches 
" exh:lllstinn ;" (see note in bri~ckets  above)  n no re over i t  seerns a n  unnecess;Lry luxury. T o  
"decitle which to ;rl,andon is no t  easy. 'l'lie a c t u ~ l  issues of the politita:ll edition a re  nearly 
"donl)lc those of t . l~e 1:lyerc:d and though this rnay be partly due to  the recently abandoned 
c 'diHiret~ce in price it, points t o  the :~bolition o f  the  latter.  An additional argument  for  
. ' r e t :~ in i~ tg  the political edition is tha t  the 1/&1 series will in future probably l ~ a v e  only a 
"l:~yercd :inti not :I political edition. On tlie other  hand t h e  40-rriile map, which will be  
" the nearest in sc:tle to  the  1 / M  series, is not  t o  he layered nor, except for the  Highlands 
"of Tiljct rnnp, will there be any  layered [nap on a smaller scale than 1/31, opinions should 
"be invited on this point ;  my own view is tha t  tlic political edition only should be main- 
"tainetl. IT this is decided, we can ahandon contours, which I consider t o  be unsuitable on  
"an unlayered rnap on so smnll u. scale; and indicate relief by  vertical sliade and liberal 
"spot heights." This queetion will bc aired shortly and fur ther  comment is unnecessary i n  
this paper. 

43. 1/M series.-The Surveyor General's decision tha t  we should abandon the  
attempt t o  produce two independent 1 / M  Series will necessitate much further  correspondence 
and conflideration of detnils, and Government of India sanction mny be required t o  d r o p  out  
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altogether the political edition, which is now provided by  the  I. & A. C. Series. Such sanc- 
tion would probably no t  be required if we dec,ided t o  mi~intain a political series o n  the  
' Internat ionsl '  ley-out, without independent drawing.  I n  the  following paras., when refer- 
r ing t o  tlie retention of the I n t e r n a t i o n ~ ~ l ,  and tlie abandonment of the  I. & A. C. Series, I d o  
not  rule out  the retention of a political edition on  t h e  above lines, nor ,  i n  view of the  latitude 
we have as  reglirds the International Series, d o  I rule ou t  the possibility t h a t  i t  may be based 
mainly on our present I .  & A. C. originals. 
( a )  T ~ ~ ~ n s j ' r o n t i e ~ . - ( , i )  First t o  consider the  Army. T h e  only 1/31 maps required t o  be 

gritlded-including those shown under  the  head '*need  n o t  be gridded until a demand 
;wisesv-are those f:llling in the 100,-1 and 50,:,( grid areas, i.e. on o r  beyond the  Frontier.  
Hence i t  appears tha t  the  A r ~ n y  is no t  interested in the  1/M uiaps in  other  areas and tha t  
they ;Lre n o  longer required as a cornplete strategic series. The  Army presumably d o  want  
t h e  1/M ins n strategic ]nap in the  100 ,' :lntl 50'-! gridtied areas and now also in  connection 
wit11 ilviation in  war, ilntl would therefore have t o  he consulted. If the  series we wish t o  
;idopt fails t o  meet Army needs on  the  Frontier and beyond, we have the  alternatives of 
~uotl i fyi~ig it t o  rulreet then) o r  of issuing speci;~l 1/bl uulaps in the  1/JL sheet grid areas. As 
the Army usually prefer special symbols, i t  is quite possible tha t  t h e  la t ter  would be  the 
111:st course. T l ~ e  C. (:. S. is already considering prepa.ration of such maps, on t h e  1 /A1 
scale, to  repl~rce the  present map of Afghanistan on the  scale of 24 miles t o  t h e  inch. 

(ii) T r t i ~ t y f i o n t i r ~  areas where l l i l l  rnaps trre ~ o t  requiretl to bc !jri(ltled 
The  idea behind the  International series is tha t  the  whole world should Le sourebody's pigeon. 

Hence we are  called upon to produce nlaps estending beyond t h e  Indian frontier in  what 
ulay be described as  India's ,wea of 111;1pping respon~ibi l i t~y.  We should not ,  I think, in- 
terpret this too liberally, in view of  1ndi;l's corrrplrative poverty and enoruioue internal 
 napping curnn~itr~rents. We :Ire, I think, quite ,jilstified in substituting the  1/2M in sparsely 
inhalite11 countries heyun(1 the Indian frontier. 

( b )  Qcitr.ml.-The abandonment of the I. and A. (:. series, o r  i ts  adaptation to the  Interna- 
tional series, may seem a drastic s tep  hut I believe it t o  be the r ight  course. The  subject of 
i~eronauticnl maps is nroch to the fore ;md. sooner o r  l i ~ t e r ,  we will he obliged to t ake  i t  u p  
~er ious ly .  The only alteriiatives seeuul to  be ;I special series, o r  overprinting on the  Interna- 
tional series, flying I~e ing  essenti:rlly ;In 1nternntion;rl con(-ern. I h:lve recently discussed 
these points with the officer from t h e  office of t l ~ e  Jjirector of Civil Aviation, who is  
speci:rlly concerned with mc1p questions, and the ;ll-love views a re  Iiis. The  only tlisadv;lnt;ul.ge 
of the  Internationill series seems t o  be tlrat heights ;~nrl  con to l~rs  rr~ust be in rnetres. I s  
this really a scxious ~lisaclv:intaye for rnapq on this sc ;~ le?  We can Ilave a comparative scn.le 
of fret :u~ci r n e t r e ~ .  The  Snrve ior  General's orders on these points a re  :rs follows:- 

'. Haviug then dtbcirled not t o  nraint:iin the  two independently drawn seriee, we have to decide 
" the ~ t y l e  of the series which is t o  be rnaint:~inerl. On thio general point I consider thu,t 
" Dep:lrtlnental opinion shoul(l de invited. Hefore doing so, certain decisions can be made. 

" ( i )  S e r i e ~  should conform to International sheet limits and numbering. We must however 
"retain our own 1/&f nnrl~berinq i l l ~ o ,  and this c011lrl he added thus:-- - 

"(ii) Heights and contours should be in metres. 
"Though there 1 1 1 3 ~  110 rlis,rgreelnent over thesc, I .tni pertain t h , ~ t ,  coni~ni t ted :IN we a r e  to 

"participntion in the International S e r i e ~ ,  wcx :Ire hound t o  adopt thcm. Metre heights :&re 
. ' i t  is rlnderstootl Ileing incbreasingly used in tlvintion and a s  our  l / M  series is likely t o  be 
. ' the  b.lsis of : ~ v i ~ t i o n  maps f11r m.lny yeclra i t  seems inevitsl~le tha t  we should have them. 
. 'Except possibly in grirl~letl ;ire.lq 1 d o  not ronqi r l~r  tha t  n series with contours in feet i~ 
'I necess:lry 

" I n  my view we ;Ire not l~oun(l  slavishly t o  co~iforur to ;dl the  Carte  1nternatio11:rle sy~nbols  
"nud style ;~nrl it is here that  opinion shoulrl be invited hy yon. I n  partic~ilar t h e  contour 
"intervals : ~ n d  layer colouring of the Internntionel map a re  perhaps no t  very suitable for 
* ' Indin;  the  former inre perhaps too small for lower altitudes and the brown I;ryera begin 
" too low. C n n t o u r ~  ; ~ t  RIIY :\00, 600, 1.000, 1,500. 2,000, 2,500, 3,000, and theretifter hy 
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lil,lOOO metres would enable us  t o  carry t h e  lighter green layer u p  t o  600 metres. On t h e  
"other hand t o  scrap all existing contour plates may not  be wort11 while." 

This question is Further discussed in para. 75 ( i )  t o  (k) under present problems. 

44. Aeronautical maps.--(cc) We have not  y e t  considered a special series, t l ~ e  o ~ i l y  
aeronautical witps we have issued being in the forrn of overprints on sheets of t h e  Interna-  
tional l/&I i~eeles. A serious though in some respects misinformed criticisu~ a p p e ~ ~ r s  in App. 
D, in the for111 of a copy of il le t ter ,  dated 24th ,111ly 1983, frorn the  Chief Instructor, Delhi 
and TI. I-'. Flying School, t o  the Director ul Civil A\ . iaciu~~.  The  oHicer concerned tloes no t  
know our dificulties, but nevertheless we cannot altogether aflord to  ignore ~ u c l l  criticisms. 
( b )  1 have heard of three firms in India \vho speci;ilize in the  preparat io~l  ;rncl sale of s t r ip  

lllaps rnatle up from our 1/AI sheets, wit11 i~.eron;rutical infurn~at ion,  new roiltls, railways etc.,  
added by  ha,nd. I have seen one such ma.p ~na.de by ;I I i i ~ r i l ~ , l ~ i  t i r u ~  on wllicl~ sever.11 rail- 
ways l ~ a v e  l ~ e e n  thus added. T l ~ i s  has I,eco~l~e the recugnined source uE Hying mil.ps, il posi- 
tion in which wc cannot but  ;rccll~iesce r~n t i l  we call find some way of providing up-to-date 
maps. A copy ol' ;I l r t t e r  in ..I~rcli;r.ti A ~ i a t ~ i o ~ ~ " .  w l ~ i c l ~  :ippears :IS App. E! is of interest in 
this connect,ion. 

,(c) The  Jlirector of Civil Avi:~tiun is interestin: I~iill~self ill tile sulJject of Hying 111;1pn, and,  as  
:~lready ret'erred to  in p:Lrir. 4:3 (h i ,  1 recently ~liscnssed i t  with tlie ollicer of his Depilr tu~ent  
w i ~ o  is chiefy concerned, \vho s l ~ ; ~ r e s  any opinions 1 express. There have ;~luo been recent 
eucll~iries fruui the B. A. F. an11 the 1n;~t ter  cannot be  sl~elved indetinitely. 

( r l )  Up-to-rl:iteness, in ca.se of t t y i ~ ~ g  111;1ps, !>;is tu-o aspcscts (ctl thnt  of the  111;rp itself (1 , )  tha t  
of tlie :~eron;tutical i n f o r ~ ~ ~ a t , i o n .  Of tlleve t\\-03 ((I,) is far  the ~ u o s t  import i~nt ,  especii~lly a s  
regards p~.ominent Iaudu~arks: such ;IS railways, c ;~u ;~ ls ,  roads, large rivers etc. I ~ l f o r u ~ a t i o n  
;IS reg:rrds ( b )  is ren~lily obtain:~ble 11y :my pilot fro111 pnblic;~tious issuetl by  t h e  Ilirector of 
Civil A\!i;ltion, : ~ u d  pruvide~l I\-t- 111ake it clear 011 the inap up  to 1~11at date  the information is 
corrected, the user s l ~ o r ~ l ~ l  llc ill ;I. positiun t,c.r I ~ r i u g  it  up-to-tl;lte Ililrlsell' Sce reference t'o 
this point in  App. I). 

( e )  If me intend to ~ ~ l ; c i ~ ~ t ; l i n  ;in ; ~ c r ~ ~ ~ r a u t i c ; ~ l  e~l i t ion o f  ollr l / M  Tuternutiul1a.1 series, i t  i~tt'ords 
the strongest possible nrg11111ent for cc>ncentratinX 1111 t l ~ i s  series :u~ t l  for \>ringing i ~ t  least 
the Tuclian portiou of it  np to  11;1te ;IS ~luickly ;IS we can. See ; ~ l s o  par:l. i 5  (;I). 

45. 'L'l~e Following e e t r ; ~ c t s  f r o n ~  the L<epurt on t l ~ c  l 'n~grebs uf Civil ?\vi;~tion-1934, 
is or interclit in ronnection \vitl~ the qcnrr.11 clr~cst,ion O F  ,ivi:~tion I I I : I~S .  Note t l ~ e  e d i t i o ~ ~  
interv.ll, v ~ t l e  first sull-p:rri~. 

I '  Revieed editions of the  Avi;~tion M;ys o i  Great  E r i t ; l i ~ ~  were isbrled by t l ~ e  Ordnance 
"Survey Olfice during 1!):34. Notitications of currections Iry lue.rnR ol' Notices t o  Airmen h ; ~ v e  
"becn contiuue~l to  enalde p o w m o r n  of i iv ia t io~~ maps t o  keep t h e r ~ ~  u p  to date, : ~ n d  amended 
.'(xiitions of the various rn:tp s l~ee t s  :Ire t o  Ire i s ~ u e ~ l  in I ' r ~ t ~ ~ r e  : ~ t  intervllls of not Illore than six 
"months 

" C o - o l ) t ~ ~ t i o ~ ~  with tho H o ~ u e  Oflice has ei1.11~leJ s t ruct i~rus exceeding 200 It. in height 
"above ground level iIitn;rterl outside the horindi~ries of cities or tow~is ,  t o  be marked 011 t h e  
"Avi:~t~ion Maps ; I N  ol.)str~~ctions to air  navigation. 

'.'l'lle existing Aviation M I L ~ S  still remain, iu essenti.lls,   nap ti atlapterl for ; ~ i r  use 1ro1~1 
" the  ~ t i ~ n ( I : ~ r d  type. of 0rdn:llice Survey I I I : L ~ ;  wl~i le  this is o l  only nligl~t ~ l i sadv .~nt :~ge  in t h e  
.'c:we of the 8eric.s on the four-~r~ilcs-to-the-inclr sc:ile, in the  caRe of the ten-miles-to-the-inch 
* ' ~ c a l c ,  serious t i l~or tcomi~~gs  are un:~voidal)Ic. Lt is I ~ o p e ~ l  t h , ~ t  it  will bc ~~osl i ible  to  pu t  in lland 
"shortly the prodnction of ill1 air 11i:lp of (irvnt Uri t ;~in,  probi1t)ly on the  1/500,000 scale, which 
" will he drawn with special r c p r t l  to  the retluire~lrents of air  nnvig:~tion, illstead of ~nere ly  
"being adaptecl from existing plirtes. 

"Shcet h1. :30 ( the  'Lontlon' ~ l r e e t )  of the  1nter1lation:rl Million Series, specially over- 
"printer1 with air informiltion, w i ~ s  prcpared for extlrnination by the  Maps Sub-committee of t h e  
"1ntern:ltional C o ~ ~ r r n i ~ s i o n  For Air Nilvigi~tion, in sccordance with the  resolutio~l t o  adopt  the  
"sheots of thi8 Scries as local ;~ero~~;~r i t i c : l l  III:LPR. I t  is hoped that  proparation of another of t h e  

-A 



"sheets fo r  which Great  Britain has accepted responsibility, will be undertake11 during 1935. 
"The Sub-committee has irlso actively pursued the question of the  preparation of t h e  first basic 
6Lsheet  of the  International Aeronautical Map of the. World on a scale of 1/10,000,000 a t  the 
"Equator. This sheet, A. IV., extends in latitude from the Equator  to  4T0N, and in longitude 
idfrom the  meridian of Greenwich t o  90°E. It is being produced by  the  French Government 
"and has already reaclred t h e  proof stage. I t  is hoped tha t  publication will be etrected during 
"1935." 

46. TOPO. Series.-1-inch and original $-inch. 

(a) Topo. series afford another  difficult problem, not  so much for technical reasons, but  mainly 
bec;luse of the number of sheets involved. There :Ire 7870 1-inch, )-inch and  4-inch 
sheets in  our  programme including Burma. Such of our  smaller scale maps as  a re  entirely 
based on modern surveys a re  no t  likely t o  change very materially with each edition and can 
usllally be brought u p  t o  date  without survey in the tield, which is n o t  the  case with top0 
maps. I n  the  following sub-paras., I discuss t h e  substitution of +-inch for  1-inch maps in 
1n;rny areas. My view is tha t  this will be forced on us u111ess we a re  satisfied with a very 
long interval between editions, an? also that,  in  cert:rin areas, i t  is desirable on  i ts  merits. 

( b )  Mninti~iuing oily 4-inch maps where we now have I-inclr may seem :L retrogade step. I n  
my opinion, i t  is preferal~le to  the only possible alternative of allowing our  topo. sheets over 
large areas to becorne p?rmanent back nurnbers. I t  must be remembered tha t  we would 
not be substituting +-inch map? for  1-inch equally u p  t o  date. We can, area for  area, with 
the enme eflort and expenditure in  connection with publication, reissue +-inch maps four 
tiures as often as  1-inch. Further, t o  bring 16 one-inch maps u p  to date  and then not  sell 
them is a masted effort. T o  bring 4 half-inch sheets u p  t o  date  and then t r y  and push their 
sale is a less waistelul policy if i t  tloes not  succeed. 

(c) Provinces vary greatly in the maps producer1 by their own agency, and arguments  in  
favour of 1-inch maps are  much less cogent in such provinces as  have an elaborate mapping 
system of their own. In  any  case, the cluestion :wises whether we can be expected to  keep 
u p  1-inch rrlaps for provinces which d o  not  contribute, unless required by t.he general public. 
These questions cannot I>e answered until solneone decides what a re  t h e  functions of the 
Survey of India in fu ture ;  a question, which, under the new Constitution, will be bound u p  
with that  of the relations, t inanci;~l ant1 otherwise, between the Central and Provincial 
Governnrc~~te.  11' we d o  keep up  nraps for  official purposes, on a larger scale than is 
requirecl by the gener:rl public, we must have some guarantee t h a t  they will be purchased. 
This  cluestio~l is dealt with a i  greater  length in para. 79. 

(d) Kc, doul)t,  especiirlly if thtty have no t  got  t o  contribute, the P. W. D., Forest Department, 
Geologicul Survey etc. prefer I-inch t o  &-inch nlaps in certain areas. But ,  by not  
keeping 1-inch 111:lps up t,o date, we are  not  depriving these of the rn:lin infornla$ion they 
recluire regz~rd i~~y .  uat~iritl  Seilt~~res, boundaries etc., which appe;~r 'on earlier editions. Rail- 
ways, ro;lc-Is, etc.., are  clnitct adeclu;ltely sho\vn on the  +-inch scale and luinor detail in India 
such zrs cultiv;rtion hou~ldariew, minor tracks and paths, &c., is generally so impermanent a8 
not 10 I)e worth surveying or  r e v i ~ i n g  on the 1-inch scale. See also para. 28. 

(e) 'l't~ere :\re certain :trees where I Iri~re personally n o  doubt  that,  from all points of view, 
!J-inch lliirps are  adecluate, and, in  these, I definitely suggest the abolition o r  indefinite 
~)oatponement of r e i ~ s u e  of 1-inch mapa. (See a.lso pilra. 75). Actual areas would have t o  
he recomnrended by Circles concerned. I t  might be necessary, a t  tho next  edition, t o  
inlprove the 4-inch mapa and add more names. 

(f I From the point of view of the public, the main consideration seems to be whether all, o r  
~ J I O R ~ ,  DRmeR can be ahown on the )-inch ecale. Officials have always access t o  provincial 
mnpe, ahowing all village names. This criterion conforms to the adoption of a population 
standard, as  laid tlown in Chapter I ,  para. 20. I have scrutinised all p u b l i ~ h e d  maps and 
intlicated, on an index rnap attached t o  my previous note, the  areng in which )-inch may 
euffice. All 1-inch maps in gridded areas a r e  shown as  for maintenance on that  scale, even 
if falling in  4-inch areas. T h e  Rame principle would be adopted in case of eheetn which are  
eepecially irrlportnnt on other  accounts. 
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g) On account of the difficulties involved, I aln not  putting forward iiny tlet:~iled reconk- 
mendationa, and my index map m u d  merely be considered i ~ s  forming ;I basis I'or the 
broad exami~lat ior~ of the effect of dropping 1-inch maps on  general grounds, where +-inch 
maps wc~uld seem to be sufficient for  the  public. I have left the detailed investigation to the  
Circles concerned, if ordered by the Surveyor General, see para. 7 5 ( j 8 ) .  I have p r e p ~ ~ r e d  a 
separate index on a population basis, by snrprinting a n  enlargement of the nlap ill  t h e  1934 
Census Report on one of our  indexes. This index map has teen distributed with my 
No. 1159S, dated 91-4-37. As is t o  be expected, there is a consider;rble agreement I~e tweer~  
the  two indexes. 

( I & )  Considcration of sales leads to  the co~iclusion tha t  3-inch maps :Ire just  ;IS popular as  
1-inch. 

CONCLUSIONS. 
47. T o  sum up, I consider that  the  general coi ls ider~t ions which point,ed t o  t h e  

cut t ing down o l  t h e  total number of our  maps in the  interests of maintenance a re  strongly 
supported by the  conclusio~is based on exi~ulination of particular series. The decision t o  cut  
down geogri~.phical m ; ~ p s  has been iipproved, and I strongly reconlmend for  consideration the  
maintenance of +-inch n~nps:  as  the  largest scale, in belected areas now covered by 1-inch maps. 
Tllis need no t  involve correction in the field on the +-inch scale, which I do no t  advocirte in 
all c:~scs. (See also para. 75(f) ; ~ n d  (g)). The dropping of ulainten:~nce of 1-inch rrlaps would 
b e  merely i111 ;~cknowledgment tha t  we c ; ~ n n o t  1nainta.i~ tlieln efficiently. I prefer t h e  tern1 
indefinite postponement of reissue t o  ;~,l)andonment. If we correct on  the 1-inch scale, main- 
tenance collld always Ije resumed. Isol;~ted iniportiint I-inch sheets, o r  groups of such sheets, 
could be maintained in ;-inch areas, and u1;rps for gridding would al\\l;~gs be so 1n;lintained. 
The  dropping of co~npiletl ;-inch m ; ~ p s  has ofteii heell discussed. This ineasure would no t  be 
very eftectire if i t  were the only s tep t : ~ k e n  to reduce topo. maps, as, il.reiL for  area, it  would 
only result in a. 50,': retluction a s  ;lglinst the 80,' achievefl by substituting +-inch for  1-inch. 
It is not ,  I think, t o  Le reconimentled on its urerits in a11 cases, ;IS the  prcpara.tion of +-inch 
maps is a useful steppiug stone between the 1-inch and &-inch. Moreover there a re  great  
advantages ill h:rviug the wliole of India coverecl bj. ulaps on t l ~ e  $-inch scale, so tha t  sheets 
c;ln be mounted together to  co\.er particular areas. 

FUTURE REISSUE POLICY. 
48. Edition interval.-While rocomlnendi~lg t l l t~t  u systeuiatic edition interval 

policy should be substituted for the present one, I recognise that  this is a ditlicult subject. 

I st,rcss very str01ig.1~' the r1esir:lbilitj. of keeping our small scale m i ~ p s  u p  t o  date  
because :- 
( a )  The s~l l ;~l ler  the scale t l ~ e  wider the circle interested in the mnp. 
( 1 ) )  Our srn:lll sc;ile m:Lps compete with similar maps prepared by other  ~ ~ g e n c i e s .  
( ( 8 )  There is generally ;I mass of informntion on larger scille maps relilting to  unclianging 

physic;rl features, which m i ~ y  be of great  value whether t h e  IIILLP is up t o  date  o r  no t  re- 
gnrding artitici:~l a11d ch:inging features. Smilll sc:lle m a p ~  a re  chiefly used in connection 
with :~drrlinistr:rtion (involving boundilries rtc.), pliice n;ln1es, and means of communication. 
If these are  wrong, the  11la.p~~ are of little use. 

( c l )  Sale figure3 show that  s~nal l  scale maps a re  thc most in denland. 

49. Snl:lll sci~le nl:l.p8 a re  easier t o  keep up  to ditte syste~natic:~.lly because:- 
( a )  'rhe plates, being lew, c:~n be, and are, kept  standing, n ~ e a n i n g  we can risk smaller 

editions. ('L'hi~ is a f:lctor under our  p r e ~ e n t  system of reissues and subject to  there being 
ot) , ject io~~ to writing ofi' stocks.) 

( b )  The  sillnller tho scale, the smaller the  number of sheets to  be mainti~ined in each series. . . 

(c) Ofice copy corrections :Ire usuillly i~ccurate enough for  inclusion without verification in 
the  field. 

(d) The  maill loiindation of small scale maps is no t  in most cases sub,ject t o  great  change. It 
should be con~paratively easy to  evolve n method of keeping changing features, e.g, roads, 
up  t o  date  by using a sepnrnte plate o r  original, a s  discussed elsewhere. 
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50. The  fibctors which may govern editiou interval are:- 
(,&) P q ) ~ . I a ~ . i t y ,  i .e,  dein;lnd, as  reflected by sales. The  demand for  individual slleets is the 

only outside factor tha t  is t l ~ k e n  t o  some exteut  into consideration in o u r  present  system, 
?.!I. stocks of popular s l ~ e e t s  d o  exhnust e;~rlier, and consequently edition intervals tend t o  
be shorter. The  principal reason for  this  is  tllat t h e  tendency has  been t o  standarise the 
size of editions :kt  a constant figure, 500 in the  case of topo. sheets. Indeed, if demand for  
the indir idu;~l  sheet is the only factor t o  be talcen into consideration, the  printing of a fixed 
n u ~ n h e r  o l  copies and reissue on exhaustion of stocks is a fairly reasonable policy. It 
;rctually was our  policy u p  t o  1921, ~ u i t l r ,  App. A, and was  srlperseded by our  present theore- 
tictrl one, which is t o  multiply the  espected sales by ten and print  the  nuulber of copies thus 
;rrrived at ,  wl~ ich  policy if i t  actually worked, would result in  the  deuland for  a particular 
sheet having no shorteniug eHbot a t  all on i ts  edition interval. The  popularity factor can be 
cor~siderecl from the point of view of series as  ;I whole o r  of individual sheets. Figures show 
that  nor~na l  sales (leaving out special hulk cases such a s  sales t o  the  a r m y )  tend t o  increase 
inversely with t,he scale, down t o  the  l / M ,  and then decrease. See paras. 35 and 36. 

(6) Out-of-tlateness, as  apar t  from age. This is  a n  uncertain factor. An extreme case would 
he that  of uli~ps of irrigation areas, where previous maps may be rendered completely 
useless in a very short time by the  introduction of new irrigation. This  factor only affects 
individual sheets, o r  groups of sheets, hu t  never a series as  a whole. 

4 ~ )  I'osribilit!/ of hav ing  ( 1  s l~or t  overagr c ~ t l ~ t i o n  antcrvu1.-This is  a factor which cannot 
possibly be ignored when framing ;I mi~intenance policy, r .9 .  supposing there a re  50 maps in  
;I series, and, owing t o  i ts  popularity. i . r .  the  average sales being high, o r  fo r  some o ther  
reason, we wish t o  have a n  average edition interval of .5 years, we  can probably d o  it, au 
l ~ n l y  10 average annual reissues a re  involved. If we wished t o  d o  the  sanle th ing  with 
our  top0 maps, averxge .1nnua1 reissues would be in  the  neighhourhood 01 1000. 

51. I think we should a i u ~  a t  a detinite avertlge edition interval for  different classes 
of maps and series ;IS ;L whole, varying this for  individr~al slreets in accordance wit11 factors 
( a )  and ( 1 ) )  of par;]. 50. I i~clnrit, as  tlualitication, tha t  the transfrontier portion of a series 
need not be considered from the  s a ~ n e  point of view as  the Indian portion. The  remarks in 
this para. u~iry be t ; ~ k e n  to . ~ p p l y  with lllost forcc to  irccessible ;Ireas. Transfrontier portions 
of each series 111ight he d e i ~ l t  with as  :I separate whole, I)ut, in their case, consistency is n o t  so 
i ~ n p o r t ; ~ n t ,  ant1 'de~n:ln~l '  and new i n f o r n ~ a t ~ o n  :Ire t h e  ~ n a i n  factors. 

In c;lse of I n ~ l i a ~ l  sheets, 1 ; I I U  against too rnuclr stress being 1:liiI oil the  '(leuland' 
firct,c,r u s  applietl t o  indivir111:ll Inilpr. 'rile reputation for  11p-to-ditteness of ;L series a s  a whole 
is ;In iulport;~nt cc~~~nit lerat ion.  :rn(l, i l l  ruy view, indivirlual sheets not  in rlemand merit nearly 
:re 1nuvl1 n t t e n t i t ) ~ ~  ;rs others, especii~lly in case of smaller srnles. They IniIy not  be wanted by 
rt) inany people, I ~ u t  lnay be Illore wa11tei1 I)y sollle ! An aviator, for instance, is not  consoled 
for \wing let1 astray, hy the F;~t.t tha t  ;L sheet ha8 not  been Imought u p  t o  date ,  became of 
\~-;rlit of  general dct~nanil. 'l'i~is point way brought rip (luring t h e  discussions referred t o  in 
paral. 13 ( I ) ) ,  autl the o p i ~ ~ i o n  \vas expresser1 that ,  h ; ~ d  we an aviation series, complete and with 
;L reputntion for 111)-to-tlateness, there would be a ready side of complete sets  t o  aviation 
organiwntioi~v n h r o : ~ ~ l .  'rtlis rlnestion t i f  up-to-tlnteness of a series its a whole is fur ther  refer- 
red to  in para. 78. 

52. I n  parll. 26,  I have tlivitletl correction into ( A )  and (H),  as  n reeult of which we 
uhoul~l have twn kinrle of reissues :- 

(A)  T o  incorporate results of revision or  correction in the field. 
(B)  T o  incorporate office copy corrections; whether o r  not  verified in  the field. I shall here- 

after refer to  these a8 ( A )  ant1 (R). 
I t  is the   lovet tailing of these two which will, I think, present one of the  rlificult prob- 

lems during the 1n:tintennnce prriotl. ( A )  will be very important as  regards Topo. ~ h e e t s ,  
especially in rnilitnry :rreaA. The  importance of ( R )  as compared t o  (A) will increaee a s  the  
scale rlecreasea. (See also arguments in rny paras. 48 (c) and 49 (d)) T h e  edition interval 
under ( A )  will be governed by the field programme, though incorporation in maps may l a g  
behind i t s  completion. Tha t  under ( H )  will be largely independent of it .  
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53. Practicable edition in te rva l s . - In  order  t o  calculate what edition intervals 
are  within our  resources we must assutne some definite ,average intervals, however lit t le we 
may believe in t h e  possibility of working to them. The  ideal would be t o  have a field pro- 
gramme which would enable us t o  correct topo sheets : ~ t  the  desired interval entirely under  

*(A). 
Our t l~eoret ical  asulnptions ;rs regard* small scale sheets must be on a tlifferent 

basis, ilnd the  edition interval must be lilrgely independent O F  (A) ,  although, in practice, 
reissues may be held up, in  certain c;bses, until ( A )  is co~r~ple ted .  

54. As ;L theoretical programme, we might aseume a general rev i~ ion  o r  correction 
. o f  all topo sheets in the  tield every 20 years and of important s l~eets ,  r . g .  those in  grid 
areas, every 1 0  years, to  be ilnmediatcly followed by incorporation in reissues. If we 
could do this, reissues of 1-inch or  +-inch sheets under (B) might be very rare  indeed, o r  non-  
existent. Con~bining this with suggestions for edition intervals of the  more important  small 
scille maps, I tentatively suggest the followi~lg :Lrler:lge edition intervals for  the more important  
cis-frontier sheets:- 

( C L )  Original 1-inch, $-inch and :-inch, and cou~piled $-inch, in gridded 1 0  years. 
areas, o r  otherwise of speci;ll importance, all 1-inch and lnanceuvre 
and radius 111:~ps. 

, ( b )  Original 1-inch, 4-incl~, and co~rrpiletl 4--inch elsewhere ... ... 20 ,, 
( c )  Guide 111ap6 ... ... ... ... ... ... 1 0  ,, 
( c l )  112 bl and I jM all series ... ... ... ... ... 6 , I  

( c )  Province maps ... ... ... ... ... 4 , ,  
. ( f )  Wid1 n ~ a p  and 64 mile map ... ... ... ... 6 7 ,  

( { I )  30 mile ro ;~d  map ... ... ... ... ... 2 ,, 
, (h )  67 ~ni le  railway map, ;ts ; ~ t  prcseilt ... ... ... ... 1 :, 

55. I t  lniist be clearly uuderstoo(l tha t  1 am not nuggestiug the autolllatic reissue 
.of :rll sheets within the above interv:~ls. What I suggest is t h a t  we should org~rnise ' so  
its to  he :~b le  to do so, and t h a t  a t  : r t~y rirte ;LII  ~ h e e t s ,  espsci;llly those on small scales, 
shoulcl be reissued within such iuterv;~ls  if' there are  1n;ljor olfice copy corrections, such as 
new ra.ilways, roa.tls, etc. I n  case o f  certain inaps, surll os the r o d  map, o r  a n y  o ther  
which is intenderl to give ;~l)solutely 1111 to 11:1t,e inrorln.ltion, the ellition interval l l ~ u s t  be 
rnuclr rrlore rigid. 

56. Practicability.-'l't, cu~lsiller the  practicability of these intervi~ls-Figures 
belo~v inrlici~te the etfect on the number oI' regrilnr topo sheets for ~naintennnce,  oE dropping 
I-inch ; L I I ( ~  substituting 4-inch, in :lcc.c>r~l:~nce with the i n d e ~  In:Ip referred to  in p lrir 46(g), 
and o f  dropping coin piled 4-inch. 

Icigrlrew are given lor four s c l ~ e ~ ~ l c u  :- 

A. 7'he tillal ~~raiutenallce p o s i t i o ~ ~  in : tccol~t l t~~~ce with preseut programme. 
R .  Ditto, tlrol1ping rornpiled $-inch. 
C:. The final n l ; ~ i n t e ~ l ; ~ ~ ~ c e  positiol~, aubs t i t~~t . ing  $-inch for 1-inch in 

areas illdicatorl in my index. 
I). Ilit to, dropping compiler1 $-inch. 

India ... 
13ur1nn. .. 
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Scheme B. 

1-inch. 3-inch. 4-inch. TOTAI,. 
... India ... ... 4,354 45  7 746 5,557 
... Burma ... ... 869 3 4 9 1 994 - - 
... TOTAL 5,223 491 837 6,551 

India  ... 
... Burnla 

Scheme D. 

... India ... ... 2,665 936 746 4,347 
... ... Burma ... 7 7 271 9 1 439 

TOTAI. ... 2,742 1,207 837 4,786 

I have also prepared Tables A and El which appear c~s Apps. F and (4. Tllese table& 
show, by categories, the number of map sheets resulting from ~ c h r m e s  A-B above, and the  
nvernge annual  numbers which would have t o  be issued, ancl revised or  correctecl in tho fielcl, 
respectively, t o  maintain the  edition interv;~ls  suggested in para. 54. Table A cleals wit11 all 
sheets,  w l ~ e r e ~ ~ s  B deals only with sheets which are  :~ccessible for systematic revision and 
correction. 

Regarding reproduction, schemes A. Y,, C', ;1r1(1 I), ;rbo\ e, involve ilvelxge annuill reissues 
519, 434, 392, ilnd 344 topo. sheets in India  und Burmil, t o  which must be added an annual 

rerage of about  40 other sheets (reduced f r o n ~  abc~ut  55 hy ttbnncloninp the  1/1\I, I .  & A. C. 
Series), ~ i d ~  App. F. We thus  confirm the co~~clus ion  already arrived a t  t h t ~ t  we must be 
satisfied with much longer edition intervals, o r  tlbrlndon 1-inch rllxlps ~ J I  many areas, a s  being 
the only course which will reduce the total number of maps on a snficiently dr t~st ic  sct~le. 

As regards field work, it is convenient to convert the nunlber of  sheet^ for revision or  
correction t o  terms of 1-inch sheet areas, as  hi18 been done in paril. 33. The  ilpproximate 
number of such areas in Jndia/Burma is:-gridcled, 1913/115;  non-griddecl, 4918/890. T o  
maintain the huggestrd edition intervals for acce~sible topo sl~eeta, the  number of I-inch sheet 
areas corrected or revised annu:~lly in Ind i :~ /P ,nrn~:~  would have t o  average 437156, with about  
150120 surveyore available. 

If a surveyor can turrt ou t  3 eucl~ areils per field sc:lacn, the suggested intervals are  
about  right from t h e  field-work point of view. 

57. The  Surveyor General has commented as  follows:- 
UPcrrrr,. 46 ~enrrall?y.-The Inore I s tudy this queatinn the more certain I am tha t  you a r e  

"right.  
"F i r s t  I arn sure t h a t  over large are:IH thk half-inch scale is perfectly adeilunte for  all map 

"users  except opecinlists such as  geologists, for whom ~ o u  allow. By abandoning one-inch 
"therefore we are  not giving worse service, npart from ony question of maintenance. 

"Second whatever ouccess we may xichieve in speeding u p  reproduction i t  ie clear t h a t  t h e  first 
"reissue of  sheeto from corrected originnls will have to g o  through the  whole process of 
"colour separation. Jn other   word^ m y  speeding u p  will have very little effect on  
" the earlier r e a r s  of nlt~intennnce of topo sheeto, the great  majority of first reissue8 of which 
"will be from old corrected originn1e.L (This is not quite in agreement with my assumption 
"in parr.  30 thnt a large proportion will require redrawing). 



l L  We cannot reckon on Illore t h : ~ n  400 sheets per annuln : ~ t  the very outside with colour 
"separation of which about 40 will uot  be standard topo. sheets. Consequently reissues oE 
 standard topo. sheets will fo r  years be limited t o  a maximurn of 360 sheets per year o r  a n  

- . 'average edition interval of 5L'L3*le5! = E0 - 22 years, minimum. a ~ n  3fio Since probably a t  
- - - - -  

"least : of these ~ h e e t s  a.g. gridded areas, will obviously have t o  be issued a t  much shorter  
 interval^ the average edition interval f o r  other  sheets will be greater. (Say 1900 topo. 
"sheets have t o  be issued a t  1 0  year intervals i.?. 190 sheets per year. This leaves 
"(7900-1900) 6000 t o  be issued a t  (360-190) 170 per year i . c .  ;in edition interval of 

u 6 S  = 35: years t ~ n  bntole~ccblc f igzwe) .  
170  

"Your scheme C rednces number of top0 sheets for maintenance by 1765. This  give3 ;11r edi- 

'. tion interval for o rd in ;~ry  sheets of 6000+1765 = 25 years which is long enough in ;ill cone- 17n 
"cieuce. With sche~ne D we have a fur ther  reduction of 851  sheets (total reduction 2616) 
"of which say, 200 sheets ;Ire in the 1 0  year ctrtegory i . c .  50 per yenr. This  gives a n  edit.ion 

7900+2616+1700 = 1 9  years,.. : ' in terv;~l  for ordinary sheets of - ~- -- 

170+130 

TECHNICAL PROCESSES. 
58. I t  remains t o  consider technic:~l processes and how they i ~ f k c t  the tuuintenance 

problem. I divide these under the he i~ds  couipilation, drawing, and reproduction. 

The following reu~arke  refer especially t o  geographical and other  slnall scale sheets 
prepared in N o  1 1). 0. The drawing of topo. sheets, especially prinlary ones, presents n o  
particuli~r probleu~.  Fielcl parties are accustolned t o  draw what they survey and,  although 
dr;rwing is slow, on the  whole i t  keeps p:lce with requirements. This is n o t  so in the case of 
small scale maps. Here the dr:~ftsnlan has not  the incentive of working t o  a programme which 
he is expected t o  f i n i ~ h  in a given tinlo and I believe the psychological effect of that  incentive 
t o  be irnmense. There is not  sufficient superiority of the finished result in  case of o u r  1/M 
sheets, say, l o  justify the entirely different stimdard of time taken. If there were such a 
difference, it  wonld no t  co~npens:lte the ma.p user for the lucli of up-to-dateness which results 
from the slowness of production. 

59. The figures below are given rile by  No. 1 D. 0. for  the time taken to con~plete  an 
engraved original o r  revised edition of ;I. l / M  sheet of the I .  & A. C. series, entailing drawing 
or  engra.ving :- 
(cr,) Compilation (direct from 4-inch*) ... ... ... ... 6 months. 
( 6 )  O b t a i ~ ~ i n g  print retluction l r o ~ n  P. L. 0. f o r  mosaic ... ... 1: ,. 
(c) I n k i ~ ~ g  up  nosa air ... ... ... ... ... 3 ., 

( c l )  Obtaining print for pattern ... ... ... ... 1 ,. 
( e )  Drawing p:~.ttern, outline ... ... ... ... ... 6 ,, 

... , , ,  . . .  . . .  ... ... ,. , names 6 
( j ' )  E s ; ~ m i n : ~ t i o t ~  of pa.ttern . . .  . . .  ... ... ... 6 ., 
(g) Ic;ngra.ving ... ... ... ... ... ... 1 5  ? .  

(11.) Il:s:~min;~.tion of proofs : ~ n d  c o r r e c t i o ~ ~  or platest ... ... ... 3 ,. 
(i) P~ildic:~tion, incll~ding proof correction : ~ n d  prep;~mtion of colour guides etc. 9 ,, 

TOTAL ... 4 years S months. 

The long time taken wo~ilcl be b:~d enough if we were prepariug a ump with some 
tinality, but, ILA pointed out  in para. 4 1  (c), the whole process may be repeated Inore than  once 
s~ new material comes in during the t r n n ~ i t i o u  period. 

- - - -~ .-. - -. -. .- - ..~ .... . . . . . .  - ...... - - 
"Msy he considerably longcr i f  co~npilntion is direct from 1-inch or +.inch. 
)Head Engraver's oatimatc ia 13 months. 
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60. Compilation.-I make th3 following suggestions regarding compilatiou :- - 

(a) The work in No. 1 D. 0. is, I consider, more than can be controlled efficiently by one 
man. Further ,  compilation is usually done by officers with n o  local knowledge, wllich 
must tend t o  increase tho difficulties, to  lengthen the time taken,  and possibly t o  make 
the  result less satisEctory, however csreEully the work  is done, a s  I know i t  is. Matters 
will improve wheu the number of geographical series is reduced, hut  I tliink the 
decentrrilization of com~i la t ion  should be seriously considered. 

(b) F o r  the  above reasons, I pu t  forward the following, which is only one of ilrany possible 
solutions bu t  which has, 1 think, considerable possibilities :- 

(i) T h a t  we should concentrate on province maps, which are  roughly drawn and call be got 
out  much quicker, and which we hope t o  publish a t  frequent intervals, using the conlpiIntionR 
as  a basis for sheets of the engraved geographical series. 

This plan oE doing our rough cornpilntioll for  h d i a  proper on a provinci;il basis and 
publishing results frequently, in  the form of cluickly prepared province rrlaps fits in with my 

expresserl view tha t  such maps shoulcl he kept  well u p  t o  date, a s  they hare  to - - 
compete with maps prepared hy other agencies. 
(ii) A natural development. which appears t o  me to have SO Inany advantages tha t  1 ~ l t r o n , ~ ] ~  

reco~nmer~d it  for  consideri~tion, is tha t  Circles and Independent parties--the ;Ireas of 
responsi\,ility of which closely follow provincial limits-should be responsible f o r  rough 
corl~piIation of province mnps, well as keeping UP t o  date of originals, applying their 
local knowledge and profiting by their heing in clofie touch with provincinl governments. 
We coultl even go  fur ther  and suggest tha t  parties should take :In interest in the small 
scale maps of the areas in  which they operate. 

(iii) These basic compilations should he kept  up  t o  d d e  continuously, a t  ;iny rate a s  
inclusinrl of modern surveys so that  they would be avi~il:ll)le a t  any  time when i t  is required 
t o  trike up  a new edition of any  genernl map, o r  sheet of il  geogrt~phicul series. Sheet 
compiIatior~s could he made by ~nosaicing from prints of the  province ones. Thus  
overlapping of compilation woultl be i~voiderl. ;lnd Calcutta ~ o u l d ,  for  lnaps cornp]eted 
there, he merely re~ponsible  for prepurntion 01 mosaics. :Lnd  pattern^ t o  guide draftsmen 
o r  engr:lvers, f o r  d r i ~ w i n ~  o r  cngaving ,  and for  publication. 

Indian States or grollps of States woold h ; ~ v ~ ,  t o  he rlealt with by the Circles i n  which 
they mainly fall. 
(iu) Compilations, though on :I provincial hasis, need no t  he in the  exact form of provincial 

maps, especially as  rcg;lrds number of nnnies. They might include the in:iximun~ number 
of namen and amount of detail recluired lor  any  of the general mnps, province rrl;ips, o r  
.geographicnl series; and the necessary modifications could be made t o  :idapt them in 
each case. 

(u) A n  ob,jection that  I foretlee i s  that  Calcutta collects ; ~ l l  office copy information, .lntl shollld 
therefore do the compiling. Admittedly, NO 1 n. 0. has all the up-to-date informetion 
regarding roads etc , hut  e$en if i t  is  necessary for  this tirrangement t o  continue, 1 do not  
think that  it  should 1)e rlitficult t o  iirrirnge f o r  f requent  periodic c o m m l ~ n i c n t i ~ ~  of 
information t o  circle D Oe. 

(&) I think tllat anyone who harJ seen the  congeation in 1 D. 0. can hnrdly fail t o  srbe RofrlA 
attraction in these propos;~ls. 

61. Mosaics.  att terns etc.- , * 

I have done my best t o  introduce changes which will speed u p  the prc8ent;ltion of the 
compiled map t o  the draftamnu o r  engra.ver fo r  fin:il drawing. Thc  patterns whicll have 
bee11 prepared in 1 I).  0. have beer1 as elaborate ns fair sheets, which they should be, seeing 
tha t  they take a year to make. I n  some cases, patterns h:~vt: been found t o  he good enollgh 
to publish as  the final map. If the Engraving Office require such elahorate patterns, 
1 can only say tha t  engraving is  an entirely unsuitable way of drawing a map, Anotller 
flaw i n  1 1). 0. procedure seems t o  me t o  have been that  80 much examinntion has been done 
after the  prepnrlrtion of this elaborate pattern, resulting, in some cases, in a. g rea t  par t  of i t  
lx~ving t o  be corrected. Examination should be completed a t  m o ~ a i c  stage nn fa r  38 pORsib]e. 
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62. Drawing.-There is considerable doubt  whether engraving is suitable for  maps 
in  India. It is rarely used elsewhere, and other  countries t u r n  out  very satisfactory exampies 
of 111aps such as  the  International 1 /M without i t  The  crux is the  question of names. Our  
defence of engraving io ap t  to  take t h e  lorm of insistence t h a t  Indian draftsmen cannot hand- 
print, and yet  we are  prepared t o  admit tha t  i t  takes 7 o r  8 years  t o  train a n  engraver. Have 
we ever bpent a s  many months on the intensive training of a hand-printer?  Thc  pat terns 
prepared in 1 D. 0. have one merit, in tha t  they prove t h a t  we have rnen who call hand-print 
quite suf3iciently wel! and fairly fast We could perhaps ge t  pupils from Ray the Calcritta 
School of Art  who have quite a fair proticiency in hand-printing already. A n o t l ~ e r  point ie 
tha t  engraving tends t o  tie work t o  Calcott:~, whereas I think that, decentralization of drawing 
a s  well as coulpilation is  very likely t o  be t h e  r ~ l t i r ~ ~ a t e  solution, e\peci;~lly a s  regards the  In -  
ternational l/&I series. We should not  only considcr hmd-print ing.  but  also keep a n  open 
mind as rcgards other  possiblc rnetlrods of name production. An extract lrorn . 'The  6t:lndard 
Mapping Method of the  Geo:raphic:~l Sertion Q S C;rnnd;l." whicll appears :1s App. H. deals 
with one solution. 

The Adrnirality, which 11cls adhered tu engraving Lor ch;~rts ,  uses iln eugraviug rlr~achirie 
which has l)een seen recently 11y our  He:id Engraver, and  bout which he is preparing a report.  
The process of producing names is really Inore (lie st, i~mpinp into t,he copper than engraving. 
It is c l :~i~ned that, with this ~ ~ ~ a c h i n e ,  n:LllleR can I)e produced i n  :~pproximately 75,: less time 
than t ~ y  1i;rnd-engraving. The result xppears very s:~tisf:~ctory, though i t  is not  known how 
soon the dies begin t o  wear a ~ i d  \vIiether they can be ea.sily repli~ced. Any style of lebtering 
,can be used, the dies heiug made speciillly in :~ccorda.nce with any pattern submitted. The  
machine is mid to cost a,bout .X 700, with .C 60 exh for each disc on which the dies are  
mounted. There ;me nc, ~nachines irnywhere in ~ t o c l i ,  hut one r ; ~ n  he built within 2 yearn nn 
receipt of :~.r \  order. 

63. Reproduction. -The hysten~ hy which \Ire produce 111,1ps in c ~ ) l o u r s  I)y hep.~rat- 
ing the black, red, :lnd t~lue,  bj. dutling on n e g ~ t i v e s  trorn ;I co~nbiued origin.11, has become the  
accepted one. It is not  that  followed hy other surveys. :~nci :IF+ i t  has :L very definite I ~ e i ~ r i n g  
on the rn;~inten:~nce problem, we should no t  i~ccept i t  is the  fin:~l method without ex.smination. 

The tlisatlv:~nt,;~ges ol the present sys te~n  from the ~r~i l inteni~nce point of view, .Ire ; I N  

follo\vs :- 
(a) That  : d r e a d ~  pointed out.. that  the  L)ufli~ig Section is .I Ilottle-neck in our reproduction 

sjsterrl which c;lnnot easily 11e expanded in ;I wholes'ile way. I t  is the  factor in  the  whole 
process of m.lp prodnctioil which imposes the h i ~ g e ~ t  limit,ltion on possible annn:~l  output  of 
sheets. 

( h )  I t  meLliis that,  for every reissue n.llicli is not il reprint o r  where corrections cannot  he 111ade 
on the pl:l.tes (plate correction is  nothe her d i f f i c~~l ty  : ~ i ~ d  i t  is not  desira,ble t o  increase it) ,  
the whole process ha8 t o  he gone through again i ~ n d  i1.11 esiating pl;~tes, if st,anding, have t o  
be ~;cr:rpped. 

(c) Where corrections are  so heavy thnt re-tlri~n ing is neccetisary, even if such corrections :Ire 
mainly t o  be done in one colour, the whole sheet has t o  be re-dri~mn. 

( d )  A tiingle worn plr~te c:~.nnot be easily repli~ced. 
(c) El:lborate colour patterna hnve to be mnde :IS guirles t o  the  duffkr. 

84. An advantage of the  present systen~ in t,h;lt bnci registration due t o  relntive dis- 
placement of detail on origin:~le which is t o  be :lppear in  different colours is avoided. Other  
sources of hild reg i s t r~~t ion  remain, i.c, misplacei~lent of paper in printing, o r  paper distortion 
arising between the printing of one colour nnd thnt  of another. The last i~ a source of great  
trouhle in  Calcutta, where humidity v:rries tremendously from day t o  day. Incidentally, we 
face errors  of ragistration due t o  relative displacement of the black, brown and  green as drawn 
on 8epnr:lte originals. Presumably i t  is considered that  as exact registr~ltion in not  required. 
IR this re:dly the case ? Certainly no t  for  nll maps. 

65.  A necessary accompaniment t o  the  drawing of ,  separate originals from different 
colours is that  such originals should be initially of identical dimensions and should remain NO. 
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(Here again we du not insist on  this in the case of the L r o n ~ ~  ;lud green originals.) 
This entails drawing on paper mounted on some material not  liable t o  distortion, such mount- 
ing being done before blue prints are  made. I t  is very desirable, quite apart  from the  question 
under consideration, that  originals should be thus  always t rne t o  rlimensior~s. eni~bl ing plates- 
of h u e  dimensions t o  be prepared fro111 then1 : ~ t  any time. 

66. It is also desiri~ble tll:~t tlle same should apply to  pli~ne-table sections, though f o r  
n different reason, in thut nrosaicing, especially a s  now carried out  on glass, enables absolute- 
l y  correct blue prints t o  be prepared from distorted plane-table sections. Undistorted plane- 
table sections are  chiefly desir;~.hle in order  that  the  work of ~nos :~ ic ing  III;I!. hr f;~cilitilterl :~.nd 
speeded. 

67. The  oxtract fro111 tile pi~inphlet (:The St;rnclard fillupping Method of t h e  Geogril- 
phical Section, G.S., Canada", which ikppears ;IS App. H,  t o  this pitper. is of general intrest 
i n  this connection. Relevant nccounts also appear in  the  Report of t h e  proceedings of the  
Conference of Empire Survey Officers. 1035: vitlr paper on map print ing in Ceylo~r.  From 
the above, we learn that  separi~te originals on nlountecl paper a re  clrawu in Ceylon, Sigeria, 
and Malaya, ne well as  in Canadn. The Surveyor General got t h e  iulpression tha t  delegi~tes. 
in  general were surprised that  we go  in for colour separation bj. duf ing .  I t  nlust bc re- 
membered that,  when our system was introduced, drawing was done on  blue detail transferred 
b y  hand, under which circun~sfances the  transfer t o  several originals woulcl have obviously 
been very undesinrble, and registratio11 would have been very difficult t o  ensure. S o w  t h a t  
we can a t  least s tar t  with identical blue detail as  the  basis for  al l  originals, even those 
engraved on copper pl;ltee, the whole position is altered, a t  a n y  rate  as re,o;~rcls the original 
drawing. Pormitl:l~~le ~lificulties might still reulnin when making estensive c o ~ ~ e c t i o n s .  

68. I t  is illterestiug that,  ill Ceylon ;111d Sigeria ,  paper is mounted on Venest;~ bo;~l.d- 
ihg. The following are  extr;lcts  fro^^^ the  Proceedings of the Empire Survey Conference. 

Ceylo?~.-..V:trious ~ue thods  of ulouuting were tried o11t for  the  "original drawing", in- 
"cluding metal-n~oiinted paper. on zinc ilncl a luminiu~n.  A new mounting of three-ply wood, 
"generally known as " Venestil hoi~rtling". :-inch thick, was folinrl t o  give the best results, both 
"sidos I~eing covered wit11 ~ l r i ~ w i n g  paper, which keeps the Imard perfectly flnt and smooth. 
"This V o n e ~ t a  mounting provet1 to  he far  inore easy t o  I~andle.  I)otll in the  d r i~wing  ofiice 
"and on  the copying hoard, ant1 t o  he r~llich less ilfl'ected by clir~rirte. t e r l ~ p e r ~ l t ~ l r e  i~nt l  humidity 
" t l ~ a n  RIIY other  for111 of nlounting." 

N i g e ~ i o  -"First or :)I1 I sl~ollltl like t o  say that  the ;\'igc.ri:l Survey I ) e p a r t n ~ e ~ ~ t  have 
"ueed Venesta mourlting certainly for the past seven years \Ve starter1 using Venetita first 
"of all for  large-scale caalastral sheets of townships T h e  sheets arcs on the  scale of 100 feet 
" t o  the inch, 200 feet to the  inch, and 88 feet t o  the inch. T h e  Intest sheet is now about  
 even yeam old, :lncl there is no indication whatever of any  distortion in  the Venesta o r  
"alteratiou oE the  scale oE the t l rnning Tlie sheet :Ire never taken oft'the Verlest:~ mount- 
"ine. They require somewhi~t  more estensive storage :~cco~nn~odi~ t ion .  though they :Ire very 
" t h ~ c k ,  hut  s tor :~ge :~ccon~modation can bc eneily nrr:rnged." 

69. 1 d o  not :idvoc;~te tli;lt we should consider a t  the  nrou~ent  the  wholesale ch i~nge  
t o  separate originals. We huve t o  feel o a r  way cautiously, I d o  idvocate  thut  we should 
havo a n  open mind :rnll slloultl not  let minor clis:tdvi~ntages : ~ n d  inconvenier~ces (see next  
para.) nyeigh against the  nliljor consideration of i~nproved maintenance nut1 more up-to-date 
mepa. There ulay he special difficulties with regard to  topo. sheets, in  that  detail is n o t  
always inked up  ex~rct ly ;LR on the Idue pr int ,  @.!I. main roarls 11:lve t o  he widened; railway8 
drawn by single lines on the  pl;lne-t;ll~le sections, have t o  be drawn wider, etc. Initial ex- 
periments ehould he curried out with sinlple sheets, starting with the  rougher  m a p ,  such :LS the  
r o d  map, railway map, province maps. etc., which we perticnlarly wtlnt t o  keep 11p-to-rlate 

70. Dieadvantages of separate originals.- 
(a) An inherent disadvantage would be, of course, tllat as  they have t o  be on 111ounted paper, 

o r i g i n s l ~  could not he nuperimpoved for  mutual examinntion on the  trocing glass. C:lnadiis~l 
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opinion ou this point appears in App. H. 1 have never, personally, set much store on th i s  
examinalion, and I consider tha t  the little that  is required can be more effectively and 
just as  quickly done by the  nscb of ;r sheet of tracing paper, r . g .  the  check as t o  whether  
contours agree with heights etc. 

(b) Another clisildva.ntage ~ ~ o u l i l  be t h ; ~ t  we have not  r o  far  discovered any  pliable material 
on  whicl~ t o  mount paper. 'Correctost;~t,' paper, prepared by the Agfa Company, has all 
the  necessary qui~lities, h;ts answered ;~dn~ir ; rbly in the field for the field-work done on air- 
phot,o enlilrpements, i ~ n d  has not shown the slightest liability t o  disintegrtrtion or  ch:lnge of 
any  kind. I t  has not ,  however, got  ;I r lri~wing surface, ilr~d will not  s t : ~ n d  much erasure. T h e  
Agfa Comp;lny have been i~pproirched, 1)nt are  unable t o  co-operlrte in providing a similar 
conlbini~tion of drawing paper and foil. nor d o  we know tha.t such :I c o ~ ~ ~ h i n a t i o n  is possible. 
We have interested the ye nest;^ Con~pany  representative in Calcutta, who is asking the  firm 
in Engli~nd t o  i n v e s t i p t e  whether foil and clrawing paper can he ~nounted  together, in the 
machine n l ~ i c h  is used for joining tlle diftkrent plies of wood. The i~dhesive used is said t o  
stand 6 hours  boiling. Esper in~ents  ;Ire I ~ e i n g  pursned. I ~ n t ,  in the meantime, the  dis- 
i~dvantage of want of pli;~l~ility remains. 

71. A d v a n t a g e s . - T h e  ;~dvantages of tlr;~wing sepuri~te originals are  the  converse of 
the dis i~dvi~nt ;~pes of the present syste111 tlescribed in para. *.65.'1'0 take a n  exan1ple.- 
d 

A 1,'Jl sheet, layered edition, has about 1 2  plates ( the  norrni~l).  The plates ;Ire standing. 
R e  have to reissue the sheet in order t o  il~corporilte consicler:~ble corrections, but  mostly in 
one colour, s : ~ y  the hl:lrk, with the addition of :I few ro t~ds  which can he iidded on  the red  
plate. 

(cc) Uwdr,t, p ~ e s r i ~ t  co~ditio?ts.-The procedure would have to be t o  correct the combined 
original and go through the wl~ole  colour separation process de novo. It is  usual t o  have 
t o  scrap a11 the  esistiilg pll~tes, because the)- are  not  of the silnre di~uensions as the new 
plates, owing t o  change in the  origin;ll. 

(b) With ser)n~atr! oviginctls ow ntountr(1 J)ctl)er.-M'e woultl correct the  black original and 
miglrt add the roads t o  the red pl:~te. All the  remaining plates would stand unaltered, and 
a new blilck plate wo11li1 he prepured quite simply Pron~ the  corrected black original. 

M7ith separ ;~ te  originals. we would save ;rll colour patter11 work except the  yellow 
for  cultiv:~tion. 

The picture before I L ~ Y  ~ n i n d  is t l l i~t  of soule 60 1 /M sheets reissued under  method ( b ) ,  
as compared to 150, or  so, which we now have t o  deal with under (a).  

72. Print originals . -Another  process worth consideration is t h e  use of pr int  
origin;~ls. The only cilse where these are used for original issues of Departmental maps is 
that  of engr:rveil nrilpa, :IS plates ;Ire pi,epnred by p l ~ o t o g r ~ ~ p h y  of cllrorno prints pulled from 
the coppcbr pl:~tvs. f c  used to engr;lvcb sepilrat.~ originals for different colours, but t h e  
proced~lre  w:ls :~b:~ncloncd owing t o  11nerji1:1l relative disto~.tion of the different pulls. There 
a re  technic;~l tlificnltic~s in printing fro111 copper plates on to paper nlonnted on metal. This  
is another  dis i~dvant:~ge of enpr:rving, :IS i t  might he i~npossihle, in the c;lHe of engraved maps, 
t o  apply the nlethod of urpt~rirte origin:~.ls. 

73. There are  1v:lys in \vhicll the use of print originals might provide a n  alternutive 
way of prodccing sep;lr:lte origin:~ls I'or n~:~intenance.  The m11p might I)e initiirlly drawn 
:IS a t  present. but thereafter prints on inonnted drawing paper fro111 the  separate colour 
plates llsetl :IS origin:lls. The proces8 resl~l ts  in u, cert i~in cleteriorirtion in quality, and would 
proba,l)ly 11e rl~rsuit:~ble for  the tinrr c l a ~ s  o l  map. An ;~ l te rn i~ t ive ,  in case of sheets d rawn 
for  r ~ d u c t i o n ,  woultl he to  d o  the colour sepiir;~tion on t l ~ c  scale of drawing, prepare a set 
of p l i l t ~ ~  on tha t  scille, and use pulln fronr t h e u ~  on n~ountcd  drawing paper as sepalrate 
originals fo r  u~ointennnce. Thns  colour sepilrntion would ocly be required once, a t  the  
beginning nncl not  nt each reissue. This would probably d o  away with IL g rea t  deal of 
t h e  deteriorirtion in cluality. 

An importnnt consideration is tha t  pr int  origin:~ls C I I ~  be mosai d, so tha t  one map-  
can be prepared from another without re-dmwing, this being the method which we prepare 
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a u r  manaeuvre and radius maps. The principle might be useful when c h a n g i ~ g  from the 1/M 
I. A. C. series t o  the Iuternational, the latter being partially based on mosaic,ed print originals 
of the former. 

71. There are a few other points which have a bearing on reissues, which must be 
referred to in order to cover the whole ground. These are:-overprinting on stock copies, 
adding corrections by hand, and keeping plates or negatives standing. 

(it) Overprinting.-Owing to distortion of printed maps, this is not  a practical policy when 
exact registration is required. It is however a possible method when this is not  of import- 
ance, e.g. in case of overprinting aeronautical information on an already existing series. I t  
is also a method which might be useful for correcting the more roughly drawn maps. As 
overprinting can only be done easily on untrimmed copies, i t  is advisable to look to the 
future and to leave i~ portion of stocks untrimmed when there is a likelihood of such over- 
printing being required. 

( b )  Adt1in.g corrections by hand.--This method is only applicable to correction of a few 
copies a t  a time, but might be used under special circumstances for maps which must be 
kept up-to-date but are only required by a few individuals. 

(c) Keeping plates ant1 negatives stantling.-This, of course, has no bearing on the correction 
of miips, except where corrections can be made on the plates or  negatives. This is only 
desiruble within small limits, as to do i t  as it regular policy would be to add another 
'bottle-neck'. I ts  main use is to tide over the interim period when a further stock has to 
be printed and the new edition is not ready. I t  is also a necessary policy where bulk 
demitnds are expected. I t  is one of the points which 0 .  C. P. L. 0 .  ehould keep in mind, 
with n view to keeping in line with our general policy. 

(d)  0riEn.nnce Survey.-It may be ~iseful to touch on the methods now being tried out  in the 
Ordnance Survey, Southampton. Experiments are being carried out with drawing on zinc 
plates sprayed with white enamel. The surface is not, I understand, liked by the ordinary 
draftsman, being more suited to the litho-draftsm3n. These  plate^ are used in con,juction 
with home-made 'varnish paper' for transferring, the image on which can he easily trans- 
ferred to the plate. 

An 'original' on the coated zinc plate may thus be obtained by one or  n combination 
of the following:- 
(a) Direct drawing. 
( b )  Transfer as above. 
(c) Photography, the surface of the plate in this case being coated so that the image is in the 

form of a bromide print. The image formed in any oE the above ways can bo easily removed 
by light friction, so that the method aftords a ready means of correction. Printing cannot, 
of course, be done from these enamelled plates, which are simply stored as originals and 
photographed for publication. The f o r m u l ~  for coating of the plates and 'varnish paper'  
hove been obtained. 

The process described is not an aid to the avoidance of duffing, unless we can have separate 
originals on the enamelled plates. In  case of (a )  above, direct drawing, the problem would 
be the Name 3s that alrendy considered for mounted drawing paper. I n  case of ( b )  or (c), i t  
would depend on whether the diff'erent originals could be identically true to scale. 

PRESENT PROBLEMS. 
75. 1 have dealt with the whole problem in what I consider t o  be the only way pos- 

sible, i r .  lrorn the point ot view of our policy a t  maintenance stage H(ivi11g decided this 
policy, we woulrl have to do what we coul~l (luring the next 10 years to pive t.he w,iy. The 
following appe:ir to be the Inore im~ire~liate points ntfect in~ the present transition period. 
( a )  Topo. rnccp.9 -Any greilt increase iri our :~nnu:tl reissues has been shown to be likely t o  

cnuse embarraesment in the P. L. 0. We have aleo shown that, during the ~nointenance 
period, the number of our draftsmen may have to be double that of our eurveyors. 
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shall probably have t o  retain 1-inch maps in areas where the population is over 800 to  
the  stjuare mile. The  doubtful areas a re  those where t h e  population is between 150 and 
300 and these should he carefully considered. My index map shows 4-inch f o r  the  greater  
par t  of them. 

( I t )  We sh:~ll no t  be able t o  go  in for  wholesille correction in the  tield during the  t ramit ion 
period for the  silnle reason. i . c .  ldck of dr;rftsmen. The  Front ier  Circle is ;~lreacljr tinding a 
d ~ f i c u l t y  in incorpori~ting the  results of correction survey. 

( i )  Geograpl~ic~nl. n,ccps.--The question of how best t o  reduce t o  one 1/M series will require a lot 
of consideration, which cannot be deferred. The In te~~nut iona l  series is catalogued in the 
lnterni~t ionc~l  1 / M  Report for  193E, sheets which d o  n o t  conform t o  the  regulations of the  
lnternution;~l ( 'o~l l rr~i t t t~e being shown in italics. Actu:~lly, in case of cert:tin countries, 
sheets shown as coni'oru~ing only do so t,o the  rrlinimum degree ];lid down by  the  Surveyor 
Generill, v i r l r ,  pilril. 43 (b). 

j) 1 queslion whether a gri~tlual supersession of one l i M  series by m o t h e r  is drastic enough 
i ~ n d  is the rigllt course. irt least where I u d i : ~  proper is concerned-especi:llly in view of the  
rema~rks in  para. 44(e) regarding the :reron;lutical edition. I would like t o  see special 
arrangernentu ~rrtirle to  tleal with the  Indian sheets as  a whole as  quickly as  possible, in  order  
of r~sefr~lness iu coni~ectioii with aviation, without regard t o  existing stocks. There a r e  only 
24 such sheets of the International series. This I regard a s  our  most urgent  problen~. 

(k) The R .  A. F. rece~lt ly  enquired as  t o  our progress with the  aeronautical edition of the  
1/h1 aeriew, and ;I corlference has been suggested on this question within a few nlonths bet- 
ween the  R. A F., Civil Aviation Depilrtment, and ourselves, with a view t o  deciding a 
policy. This  is one of the prohlems for the near future, linked, as i t  is. with t l i i~ t  of the 
I l M  Irlternational Series. 

SELLING MAPS. 
76. I I i ,~\e  ho far dealt only with policy from t l ~ e  point of \ iew of hour to  produce 

. ~ n d  n~ilintilin good up-to-date nlilps Apilrt from sales t o  t h e  Army-which a r e  autolnatic 

. ~ n d  cnn he tilken for ,vr;lnted-the number of ulaph used is n measure of the  success of our 
policy, and it  is ohvious tllart no m:~intenilnce policy, however perfect, is  of a n y  value unlese 
t l ~ e  resulting nl:lpe reach the officials and the puhlic who want them. I t  has been argued 
that  the  pushing of sales is of Inore ilr~portance than keeping maps up-to-date, and t h a t  we 
have never failed to  aell U I ~ I ~ Y  becduse they were not so Perhaps we can liken the  two 
necessities of keeping 111ilps up-to-date unrl pushing their s.lle t o  a car t  and horse, opinions 
differing ~ I H  to which i~ the c.lrt and which the home S o - o n e  can deny that ,  in  the  difficult 
conditions in India, n e  hare to nlalie speci.11 cttbrts to  bring our lrlaps t o  notice and i t  is, 
1 think,  certain that  nu hnsiness concern coulql hope to survive if i t  were t o  spend propor- 
tionately no more th:111 u e  d o  on pr~blicitj, :~n t l  tlistrihution. I t  mily well he tha t ,  when we 
reorganize Tor ~nnintenance, we s l ~ : ~ l l  have t o  adjust our  hndget and personnel so as  t o  he able 
t o  11ec1l etfectively n ith the pul~licity tluebtion I n  the  meantime, opinions are  invited as  t o  
how we can i~i ipro\  e 111;ltters n ithin our  hurlget resources. 

77. Fililure t o  use the lliapA nl l ic l~ w e  provide I I I : I ~  he clue, in varying degree, to  
the following cnusea :-- 
(a) That  thrnre is no gener:rl r l e l ~ ~ n n d  for ~ ~ l a p ~  a t  all, i . ~ .  ;~t)sence of map-mindcrlnese. 
( b )  That  the particular 111ilp o r  series  doe^ nn t  meet a demand. 
(c)  That  it i~ too ant-of-tli~te t o  he worth bnying. 
( ( 1 )  That  there is another  nlap in the  rnerket which better serves the  purpose, o r  i~ more 

up-to-tli~te. 
(e) Thnt  ofici;ils. o r  the pulrlic. w;lnt it, hut  either dont  know of i ts  exiutence, o r  if they do, 

where t o  huy it .  

78. I t  is our  duty to  remedy each of the above a s  much ns is in  our  power. 
(a) Tbie cnn only he remedied by education, and I recommend every possible concession 

when eelling our map8 t o  bone fide student8 end to educntionel estnbliehments in  India. 
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An important s tep  has lately been the inclusion of reproductions of four  of our  maps, and  
of our  Table of Conventional Signs, i n  a t ex t  book on  geography t o  be used in all colleges 
i n  India, together with a n  account of our  work, and instructions how t o  buy maps. This  
might  have far  reaching results. 

( b )  The  only remedy here is to  change it o r  abolish it. 
(c) & (d) These form the  n ~ a i n  theme of this paper and  need n o t  be referred t o  again. 
(e) has  two entirely different aspects.- 
(i) Sales t o  the  public. 
(ii) Sales t o  officials. . . 
(i) is outside the  scope of this paper and  my only reference to  advertising here is t h a t  t h e  

bet ter  the map, the  more convincingly can i t  be  advertised. 

It is obviously easier t o  advertise a series all maps of which are  reasonably up  t o  d a t e  
than  one in which some a re  and some a re  not. Statements such as  "The roads on this m a p  
(or  series) are  brought u p  to date  a t  least every-years", ' (The  maps of this series a re  brought  
u p  t o  date  as  regards-at least every-years" ~ o u l d ,  if true, be s t rong  advertising lines. 

Our  catalogue aftbrds a means of advertising, and,  as  soon as  we have a settled policy 
actually in  operation, we should, I Bhink, give as  much information in i t  as  possible as  t o  
what  that  policy is, eepecially as  regards t h e  object of each map o r  series and the steps we  
take  to  keep it  u p  to  date. 

fl 79. Sales to civilian officials.- 
(a )  Sales t o  oficials a re  on a different footing, a s  they largely depend on provincial policy, 

budget p r o \ i ~ i o n  for  purchase of maps, etc. Sooner o r  later,  these points will have t o  
be officially discussed, together u i t h  the rest  of the relations between the Survey of India  
and Local Governments. see para. 46(c). I n  the  meanwhile, t h e  problems seen1 t o  b e  
in  caEe of small scales t o  make ketter maps than  theirs, keep them a s  up-to-date, and  
then p e ~ s u n d e  t h t m  tha t  t o  buy them is prclerable t o  making their own. The  temptation 
t o  Lock11 Governments t o  e u ~ p l o y  their own Survey Departments on  mnking such maps 
must alw:~ys be great,  as  they thus dictate and control their own policy. They  a re  in n 
far  bet ter  position than we  are to  assess local needs, t o  collect information systematically, 
and t o  sell and distribute their nlaps. 

(1 , )  T h e  extent  t o  nhich di~cussion with Local Governments is a present problem depends on  
wl~e tbe l  and, if to, when, the  Committee will be f o r n ~ e d  to deal with the  whole question. 
The last Sur rey  Com~ni t tee  a d c l r e ~ ~ e d  rluestionnaires t o  officers of various Departments, 
which, with selectecl replies, were published in the  Con~mit tee 's  report.  Similar question- 
naires nill ,  no doul)t, he put by the  next  Committee. I n  the  menntin~e,  the  difficulties of 
advertising d o  no t  prevent us reaching ofliciale, as  we hxve all the usual channela of corres- 
pondence open t o  us ;  t l ~ e r e  is n o  impediment, therefore, t o  our  meanwhile enquiring from 
Local G o \ e r n n ~ e n t s  what  is their policy as  regarde, and attitude t o  our  maps. 

(c) Where officials d o  n o t  use our  maps because they d o  no t  know of them, the remedy is  
surely in our h:lnds? Tha t  there ore such cases is abundantly proved by the  following 
letter j u ~ t  received froln the District Magistrate, H o n ~ r a h ,  which spe:~lis For itself (sub-para. 
( ( 1 )  below). This is an ontstanding case, as  the  officer concerned has had long service i n  
many of the difltricts of Bengal and is now in chnrge of ;L district with headquarters i n  
Ci~lcuttn; yet  he did not know our  inaps existed. Moreover the  Howrnh district officials 
have been mnking shift for  yenrs with maps produced by the Bengal Survey, these particular 
ones, which I have seen, being wretched productions, no t  co~nparable with the  comparatively 
good touring maps produced elsewhere. 

( d )  Copy of letter dated the 3rd April 1937 from the District Rl:~gistrnte, Howmh.- 

"When I got  in touch with you because the 1n:ips on which I h l ~ d  t o  rely f o r  my 
"administrative work were NO defective I hnd no idea that  I should find in  the Survey of India  
"such magnificent maps 11s the  1 inch and f inch maps of the  district und the  3 inch and 6 inch 
"map of Howrah town. 
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"I have been over t o  my Record Room and I find that  there are no  copies of these map8 
"in the Map section which is perfectly amazing to  me as, apart from the f i~c t  that  they should be 
"being used by District Officers, i t  seems to me quite essential that  in a District Record Room 
"there should be a t  least one copy for perm:lnent record of every map of the district t h t ~ t  has 
';ever been produced. 

"I shall be lnuch obliged if you will send me for retention in lny Record Room 2 copies 
"of every sheet of the inch inap of Howrah district and 2 copies of every sheet of 4 inch map 
"alld also 2 copies of every sheet of the 6 inch map of Howrah Town and one copy of the 
"12 inch map of Howrah Town and one copy of the 3 inch map of Howrah Town." - - 
( e )  When a Local Government policy is the deliberate preparation of m:~ps to the exclusion 

of ours, the position is more difficult. The extreme case is, I think, 3Iadras, where T d u k  
lUtlp3 are prepared on the 1-inch scale. The procedure is for these T d u k  maps to  be first 
prepared by rerluction from Madras Revenue Surveys, the results, if we so wish, being 
compiled into sheets on payment and utilized by us as :L basis for our surveys. As soon 
as our m;lps are published, the Madras Survey Deptlrtnient briugs out  1-inch Taluk maps, 
with hills, based nn them, I have before me a map of the Coonclepoor Taluk, published 
in 1920, with hills, with an inscription "Compiled under the superintendece of - , 
on the topographical basis of the 1" Standard sheets of tlie Survey of India of 191'2 
and 1913". 

These maps are rough compared to ours, but are quite adequate, and the Local Govern- 
ment, having prepared them. quite naturally utilises them to the exclusion of Survey of 
India maps. 

FILING. 
80. My last point on policy is the question of filing. I tinil that  i t  is extremely 

difficult t o  discover the origin oE some of our mzps and series, as questions of policy are buried 
under masses of correspondence regarding detail. Important decisions have often been 
recorded in the form of entries on note sheets. 

I propose t o  start policy files, both general and in connection with each map and series, 
the general policy file t o  be divided into three p h s  under the following subheads :- 
' Qenernl ', ' Maintenance ', ' Technical '; and a11 further correspondence on general policy should 

be hesded "General Policy ", "General Policy, Maintenance" or " Generill Policy, Technical !', 
only one of these subjects being dealt with in one letter. M;~,intenance is as defined in 
pnrn. 1. 

Each map nnd series will have a s e p ~ r a t e  file, divided into two parts-lPolicy' and 
'Qener,rll. Letters r ep rd ing  policy as defined in par.1. 37 should ~LIW.LYR de,d exclusively with 
that  subject and should be he3cled "40 mile mlp,  Policy", etc. Letters reg.~rding conventional 
s i p s  o r  other rluestion~ of detail mill be headed as "40 mile map, Generill", etc. 

SUMMING UP. 
81. To Mum up, I have pointed out  the problems and dificulties as I se- them and 

indicated eome lines on which our policy will have, in my opinion, to develop if we are to 
maintain our position as the source of map supply in India I t  is not pogsible to suggest the 
most opportune moment for opening the question of our relations with Provinces, bound up 
with that of the Governmmt of India, but the estmple of M ~ d r a s  ~ h o w s  how easily a provin- 
cial policy c ln  be (leveloped eo a9 to utilise our surveys, but exclu~le us from the production 
of  the actull m l p  which r e~ches  the mrp-user. Initiative taken hy 11s a t  tlie right moment. 
while the new provincial policies are in the mlking, might Rave us from hain; re leg~ted  to the 
backgrounrl by other provinces. 

I n  spite of uncertainty us t o  the future, there are lines on which we cLcn s.rfely develop, 
and the more able we are to keep our m3p3 up-to-date, the m3re likely are we to rnbintain our  
poeition. We will no  doubt eubmit quecrtionnaires to provinces, but they will also be in iL 
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position to submit them to us, and among such may well be that  of what we can do  with 
regard to msintenance. Hence the desirability of clear cut idess as to whzt is possible and 
what is not, and of constant consideration of possible improvements. 

We must, I think, have continuity of thought, and a settled policy which looks to the 
future, in place of our present haphazard one. This paper shquld a t  least serve to  air the  
question. 

82. I have not  touched on the following points :- 
(a)  11/Iaps,for War.-The question of maps stored for use in war raises separate problems a s  

regards maintenance, which are, I think, best excluded from the general discussion in this 
paper. 

(b) Village boundaries.-The decision not  to show these on our ordinary topo. maps wile 
based on the recommendation of the lost Survey Committee. I t  may have had considerable 
bearing on the utility of our maps for Administrative purposes, and have given provinces 
their first incentive t o  prepare their own maps. The question may possibly come up again 
for discussion by a future Committee. 

(c) Ve~.nncuLar nzaps.-There have been many enquiries regarding vernacular ma.ps, lnainly 
in connection with education, and map-mindedness appears to be increasing in this direction. 
We have never conterup!nted publicntion of such maps, but i t  i~ not impossible that  we 
might do so. Separate originals for names would facilitate their preparation. 
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MAP PUBLICATION OE'FICE, 

SURVEY OF INDIA. 

Cnlcut ta .  the I I t h  Xo9:ernher 1951. 

Office Order No. 5 (Professional). 

S I ! I { J E C ~ I ' : - ~ ~ ~ ~ ~ S S  ortler ,fov tlie o.i-ig.ino1 editions c , j  i t~odert,. ~ I L U ~ N .  

In future the number of copies of original editions of modern lutrps required on 
publication shoulci be governed by the number of copies likely to be sold within ten yeare 
following publicat,ion and the existing general order for 500 copies of each map should 
not in future be adhered to  in every case. 

For the purpose of carrying out the above principle, in publicstiorr instructions 
below will he found a rough guide as to  the number of copiea of maps on various scale8 
likely to be disposed of within ten ye:trs of plihlication when a reprint woiild probably in 
most cases he rc.qiiired.:- 

1 l r~por tant  nrcns 
such :,s tLu~11 1)istricts Thinly populnlerl 

conts i~l in ing Itreas. Tral~m- 
Cities, N. Smdler towlls. frontier, Persin 

Frontier. ctr. 13:tluchistan. 

I)egreee ( Lilyered ) . . .  L i O  100 100 

Degree (Politicill , ... -500 to 1.000 2 .i 0 LOO 

H:~lf-incll ... ... 500 to 1,000 25 0 100 

O ~ ~ e - i ~ l c l ~  ... . . .  500 to 2,000 2.50 100 

'L'llese rules will not apply fur G e l ~ e r ~ l .  Ilistrict, c:,~~~tonlueut. ;C'itiesd:rrld other clpecial 
1rl;tps f o r  wl~ic l~  p.lrticnl;rr presA orders arcb 11eceus;lry. 
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Copy of Circular Nemo No. l1Z1 a t  26-4-26, from D. M. P. to all Directors. 
S 

S v ~ ~ ~ c ~ : - Z t e r n  X of Pub l i ca t ion  Ins truct ions .  

Refee:-D. M. P's. Professional Order No. 5, dated 11-11-1921. 

The importance of Item X of the Publication Instructions is apt to be lost sight of, but 
a correct i1ppreci;ction of the likely demands for any sheet is a most important factor in the 
economical administration of the reproduction offices. The executive officer responsible for 
the preparation of a map is the person who should be in the best position to  judge what the 
likely demand for that particular sheet will he but unfortunately such officers have usually 
little knowledge of the workings of the reproduction and distribution ofices. This note is 
written with the endeavour to help them is this respect. 

2. The chief expense of reproductioll is the preparation of the printing plates. When 
these are ready, the actual cost of the paper and of the printing is very small in cornparision. 
This expense, naturally, varies to some extent; but, for an average map on scale 1-inch to 
1-mile, i t  is safe to say that the cost of preparing the plates and putting them in the machine 
is about Rs. 4001-, the actual cost of printing 100 copies is Rs. 15  :~pproximately, (i .e.  the pay 
of the men, the cost of the ink, overhead charges etc;) while the cost of 100 sheets of rag- 
litho paper is approximately Rs. 10. Therefore the cost of reproduction of an average sheet 
may be:- 

no pie^ Rs. 42.5 
,, ,, 4.50 
, ,, 475 

I ,  ,, 500 
>! .. 52.5 

7 . .  650 
7 ,  . 900 

1 ,, 1650 

or Rs. 4 as. 4 

, I  ,, 2 1 ,  4 
9 ,  1,  1 I ,  9 
:, 9 ,  1 ,I* 4 
,, ,, 1 I ,  1 
,, !, 0 ,, 10 
1 : ?  0 ,I 7 
,, ,, 0 ,, 5 

per copy 

1 

, 
7 7  

, 
,, 

I 

, 
3. As the sale price for each map, whether 100 or 2000 copies are sold, is the same, it 

is ensy to see that the larger the nrlrnber sold, the Inore ;~dvantageous to the Survey is the 
reproduction. 

But the question of storage has to be considered, and also the fact that in the course of 
years, corrections to the map are desirable, if not necessary. Paper deteriorates in this 
country, ant1 is also liable to attack by insects of all kinds. I t  is therefore necessary to 
reprint the maps periodically, and experience show that a period of 10 to 15 years is the best 
On an average. 

4. Excluding the clneetion ol revised editions, ;L m:lp is only reprinted when the stock 
of i t  is exhausted. 

If the policy udumhraterl h o v e ,  viz. a uew edition every 10 years, were working ideally, 
the reproducing offices would be instructed to print a first edition of exactly the number of 
copies that would meet all demands during the 10 yems, and a t  the end of that time not a 
single copy would he remaining in store. 

I t  is quite needless to say that the system has never yet worked ideally, for even s 
single sheet. There are many sheets, printed in 1910, or  earlier, of which the @enter part of 
the original edition is still in stock; while there are many cases in which the original edition 
has been exhausted within the first year of publication. 

I t  is realised that the ideal can ,never be attained but if the executive officers would 
give more thought to item X of the Publication Inetructions better re~ul te  should be obtained. 
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5. D.M.P.'s Professional Order No. 5, quoted in the reference to this note, was 
issued with the object of getting improved results, but this object has not been attained and 
therefore this order is cancelled. 

Experience in the Map Record and Issue O5ce shows that the demand for i", i", 
and 1" sheets, for the average sheet is about 500 copies in 10 years (vide item X of Publica- 
tion Instructions). I t  should be remembered that about 100 copies of every original publi- 
cation are issued as "complimentary copies", and this number is included in the 500 meutioned 
above. I n  important areas the demand may mount up to 2000 copies for 1 inch sheets and 
1000 for 2 and 4" sheets: while for areas remote from large stations an edition of 500 would 
suffice for 30 years or even longer. 

As however the plates of the maps of the areas shown in the index issued with this 
05ce No. 4651s dated 18-2-25 (C. G. S. index for maps to be meshed) are not cleaned off, as 
is normal for other sheets, but kept in the Photo.-Litho. Office, and aa this index covers prac- 
tically every important sheet, it is rarely necessary for eheets shown on this index, to print, 
in an original edition, as many as the upper limit quoted above. I t  only costs about Rs. 201- 
to prepare the plates kept in store for printing another edition; therefore, if : ~ n  original 
edition of an important sheet of 1000 (cost Rs. 6501-) is soon exhausted and a reprint of 
another 1000 is required, the cost of this second edition woultl be Ks. 2701-; or  a total of 
9201- for the 2000, as opposed to Rs. 900, the cost of an original edition of 2000. Whereas, 
if an original edition ot 200 an unimportant sheet is eshal~stetl, (cost Rs. 450) tile cost 
of the reprint id exactly the same, i . c .  Rs. 900 for the two separilte editions of 200 each, ;ls 
against Rs. j O U  if an origin:tl edition of 400 had been printed. 

6. I t  is hoped the above explanation will make the situation understandable by 
officers. I t  is impossible to lay down any detinite instructions I I I I ~  the following 
may be of some help :- 

An original edition of less than 300 or more than 1500 for 1" sheets, (750 for f "  and a "  
sheets) is rarely justifiable, and if an executive officer recommends such an one it would be 
as well if the reasons for the recommendation were given. Should there be any doubt 
about the wisdom of reducing the number of any sheet below 500, it is probably better t o  
recommend a larger edition than may be required for sheets the plates of which will not be 
kept, rather than to run the risk of the necessity of very early reprint of a sheet. 
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- 7  
I11t. i rppros i l~~i~ te  rilpilcity of the  P. L. 0.- 

PHOTO. BKAKCH. 

LVcgcctic.~, Sectiort.-A~sulning 4 caurer.ls @ 4 Iiegs n d i ~ y  011 :In average of 20 days per 
m ~ n t h  = 320 negatives :I month. 

E;lcll sheet Iliss 3 or (i originills i . e .  Outline, Coutour. Trees, Yellow. Shade (2 negs), 
320 

Grid. r q n i r i n g  on :In irrerilge 6 negatives. therefore out turn per month ahout7=54 sheets, 
e;tp 650 11 year. 

Allowing lor 50 speciill ~heet ,s ,  P.Ts., kc.. = G O O  staurlard sheets ;I yeur. 

I'ocr,,lrr. S~ct io)~.-After  allow,ince for other  work, 35 st;md:ird sheets per rrlorith, i.e. 
420 ;I j.eirr. Corrld I)e easily expnndetl. 

tleto~cclhing S~*ctioi~.-At present strength coultl work up  to 30 sheets per month, i.e. 
:;o() per yeilr. ,111owing :I litt,le other  worli. 

Zinc. I '~*i i i t ing S~,c.lioi~.-Up t o  900 ~tisntlilrtl sheets per yeilr less extrir work 

LITHO. hKANCH. 

1,ilho. 1 ) r - c c  II.~II!/ Src.lio?).---lo sheets per r r~onth plus some o ther  work i . r .  480 sheets 
per yrur. 

fJroz'~)r,c/ Srctio,t.-60 sheets per month plus o ther  work i . r .  720 sheets per year. 

P r i ~ ~ t i ~ t f l  Srct.io~l.-Assuming (i flat I~ed  and 4 rotary machines working (this allows a 
wargin for repuirs and other  work &c.) and editions of 500, and 1 0  colours, can do 70 stand- 
nrd nlreets :I month, i . p .  840  a yeur. Other  work could be done on  the remaining machines. 
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Copy of a letter,  dated 24th July, 1933, from the  Chief Instructor, Delhi and U. P., 
Flying School, t o  the Director of Civil Aviation. (See para. 4 4  (a ) ) .  

With reference t o  Notice t o  Airmen No. 25 of 1933 I have recelitly purchased one  
Map Sheet  No. K. H. 4 3  (Ilelhi) which I enclose herewith, together with Sheet No. 44 
Lahore) and another KO. K. [I .  43 non-aeronautic:~l. 

You will notice that  I hove ~ n a r k e d  the aeronautical map with dotted blue lines with a 
cross where railways should be indicated. 1 have also enclosed a small group of hills in  a red 
circle about  lat. '78' 50' N. long. 75" 56' E. I think you  will agree t h a t  the  hills a s  marked 
on  sheet No.  4 1  arc of more useful information t o  :r pilot than the one rather  indistinct mark 
on sheet No. N.  H. 43. 

I t l ~ i n k  you will alho agree t h a t  i t  is  essential that  as  far as  possible all railways should 
be rnarked. On conlpnrin:: the  two sheets N. H. 43 you will see tha t  they are  identical with 
the  exception tha t  on  the  Aeronautical map 1;mding grounds, aerodromes and wireless stations 
a re  marked and an isogonic chart  provided. You will :ilso observe down in the  left hand 
bottom corner of the  non-aeronautical N. H.  4 3  t h a t  the revised price is now rupees two and 
tha t  the Aeron:lutical map is rupees three.  I t  appears that  as  this Layered edition is out  of 
date  an at tempt has been made to sell the surplus stock by  adding to the  old editions, infor- 
mation wl~ich every pilot should know before s tar t ing on a cross country flight. 

You will also observe tha t  all railways, regardless of gauge, appear t o  be marked the 
same. This is ap t  t o  be nlisleading, 3s for  example t h e  Shahdra (Delhi) Saharanpur Railway 
is actually a very small light railway and hardly noticeable from t h e  air. 

I would suggest t h a t  unless i~eronaut.ical maps are  compiled from the latest editions 
Survey of India  sheets, pilots should no t  be advised t o  purchase them. 

(Notr.-The l ~ t e ~ t  edibion~ were, of course, iised. I)iit they were out-ofdate.) 
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Copy of a letter appearing in " Civil Aviation. " (See para. 44 ( b ) ) .  

I th ink  i t  may serve s o n ~ e  useful purpose, and be of n.ssistance t o  a n y  of your  readers 
who a re  anticipating a n  aerial tour  o r  flight over India, t o  ltnow the position with regard t o  
Indian maps. 

I n  the  first place, the usu.11 scale is sixteen ~ui les  to  the inch, ancl although this  may 
seem t o  preeent n difficult problem t o  those accustomed t o  flying on four inches t o  the  nlile 
from my own esperience the scule offere n o  difficulty. 

Secondly, every precaution should be titken by the pilot t o  check the  avii~tion informa- 
tion which may be printed o r  subsequently inserted on the  maps he is using. If the  map 
concerned hne been printed in 1!)35, i t  will be renson;rbly 11p t o  date, bu t  in all probability 
there will be a number of landing grounds o r  aeroclro~ues which have been constructed since 
t h e  publication, which d o  not  appear. On the other I~ancl, if the ~ r ~ a p  has been published some, 
years ago, as, for  instance, the 1930 publications, it  Inay he in~medlately assumed tha t  ~r luch 
important uerinl information is n~issiug, t ~ n d  t h : ~ t  in solne cilsefl landing g ~ o u n d s  will 1)e shown 
which iu nctuill fact d o  no t  now exist. 

From my own experience of flying in India. which is now quite extensive, I would offer 
the  following suggestions t o  the prospective flier: a n y  111aps ~~~~~~~~ed f o r  use in 1ncli;l should 
be obtained from Jlessrs. Aero Stores, of 170, Napier H'oad, Icc~rachi. who make a special work 
o f  maintaining the maps they supply up t o  clate, not, only wit11 the fullest aviation information 
a s  t o  landing grounds R I ~ C ~  aeroclromes, but in :~dCliti011, they ink in ihny railways. This  last 
service is of the  ut ,n~ost  iniportunce t o  the flier a s  a, n11111l)er oT railways have been constructed 
i n  recent yenre and do not appear on the maps a t  preseut. 

Anybody proposing a flight to  Iudis  n-oulcl save t l ~ e ~ ~ ~ s e l \ e . s  elidless worry and possibly 
the rink of a n  accident, i f ,  when selecting their maps, they wrote in advance t o  hlessrs. Aero 
Stores, asking them t o  prepare maps for  the ronte they proposed to follow, and have these 
 naps ready a t  Karachi o r  to  awnit their arrival , ~ t  their place of entry into Indin. 

Mesers. Aero Stores supply maps a t  the u i ~ i l l  chargev, plus a srnnll fee for  bringing 
them up  t o  date, ; ~ n d  I can assure pilots that  it  is well worth while t o  expend this small 
:rmount of money so  as  to  he in the possession of III:IPS which they c;ln rely upon. 
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Table 8. Jlintenance. Showing nuuiber of sheets for reissue annually, if we maintain edition intervals of 10 and 20 years for 
bpo. sheets, according to category, and various edition intervals for smaller scales, in accordance with schellies A, B, C, D, para. 44. 

I N D I A .  B U R M A .  

Scheme A. B. C. 1 D. A. B. C. n. 

-- 
c b c b c b c b c  

1. Original 1-inch in gridded area8 

...... ...... ... 2. ,, ,, elsewhere 2 

. . +.inch in g"ddedare~s 

4. ,, ,, e e h e e  . 
. ,, +-inch in gridded are= 10 339 34 5 i.: 

... 6. ,, ,, elsewhere 10 13  2 

7. Compiled)-inch in gridded areas 2 ............ 1 .................. 
... ............ 8. ,, .................. , elsewhere 20 738 4 

9. ,, t-inehingriddedaress 
2 

17 2 17 2 

... 10. ,, ,, elsewbere 

TOTAL-Topo maps ......... 
......... ...... ............ ...... ............*..... .,.. TOTA.,. India and l3urn.n 

I n  addition to the topo. maps listed above there are solne 300 sheets, including ~ n a n ~ a u r r c  and radius maps, &wide maps, geogrnphical series, province, 
general and miecellaneous maps. Giving these the edition interval sug~csted in parn. 54, the avenge annunl rei~sucs would be about 55, reduced to about 
40 by abandoning the 1/M, I. & A. C. Series 

"Including Trans-frontier sheets. 
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Table B. M a i n t e n a n c e .  Showing number o f  ~ h e e t e  for r e v i a i o n  or correction in,  
the field, and a v e r a g e  number w h i c h  must be r e v i s e d  or corrected a n n u a l l y  to m a i n t a i n  the 
reissue i n t e r v a l  s h o w n  in c o l u m n  a. 

NOTE:-Sheote included above are only those falling in India or Burma. 
Trane-frontier sheet8 which nre innccessihlc for nystematic revision are excluded. 
Thr  number of 1-inch shert nrenn is- 

Indin. Burma. TOTAL. 

10 year interval ... ... 1918 115 2028 
20 . , , , ... ... 491R 890 6808 

1. I - in rh  shrcta for gridding ... 

2. ,, .. eI~e\\-hcre ... 

3. 4 . inrh .. lor griddiny ... 

4. .. .. rlsewhcrc ... 

5. I.inrIi .. lor gridding ... 
6. .. .. ~-Ist-\vhere ... 
7. Guide nln~. ... ... 

TOTAL sheets on all uenles, for 
nnnual corrert,ion or r rv i~ ion  in 
the field. 

GRAND ToTA~, ,  Indin nnd 
Burma. 

I N D I A .  I B U R M A .  
-- 
Scheme. 

R e ~ i s i o n  

yenrs. 

( I  

10 

10 

10 

20 

10 

10 

10 

... 

... 

~ 

A or I3 ' C o r D  h or B 

I ",",',","1" 
NO. of No. for 
sheets. revision 1 or 

!corrl.rtiorl. 

NO. of 
sheets. 

-- 

b 

55 

794 

10 

24 

... 

... 

A 

C or D 

Average 
annual 
NO. for 
rcvision 

or 
col~tctinn. 

c 

8 

40  

1 

1 

... 

... 

NO. of 
shects. 

b 

55 

2 

10 

261 

... 

... 
Not worth showing separate 

from Indin. 

No. 01 

A verage 
annual 
NO. for 
revision 

or 
corrertic~n. 

I 
c 

8 

... 
1 

13 

... 

... 

Averugc 
nnnual 
NO. for 

22 

... 

... 

... 

sheets. revieio~l 

- Icorr;:tion. 

c 

104 

82 

7 

40 

4 

1 

3 

241 

288 

h I I b  

1037 1 104 
I 

3314 / 166 

71. 7 

309 I 15 

3 7  1 

13 1 1 

30 1 3 
I 

... 1 :JOO 

I 

... I 350 

50 

... 

1037 

1628 

71 

788 

37 

23 

30 

... 

... 

... 

... 
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Extr;lrt fro111 "The Standard mapping methods of the  Geographical Section, G. S. Cauada." 

23. First C o m p i l a t i o n . - A s  u ~ e u t i o ~ ~ e c l  above, planetalde sheets, o r  plots I'l.olu air  
photographs are  photographed t o  the  scale O F  2" to  1 mile, and are assembled (with rubber 
solution) on s metal hacked sheet, on which ;L grid has been printed. They are  fitted t o  grid 
intersection, the grid having, of conrse, been used for the plotting of the control of the plane- 
table sheets o r  air photo plot. 

24. Draughting Copy.-This conlpiliition is tllen photographed d o w ~ ~  to the scale 
ol 1;'' to  1 111i1e and ;L helio-zinc plate is nrnde. Prints in non-actinic blue are  made on metal 
backed sheets; oue for each importilnt printing colour of the tinished mitp-black, dark  t~lue,  
brown (contours), green ant1 grey. (Roild colour plates, light hlne platea are made from 
offbetti. ) 

25. Size of Shee ts . - 'he  stand;Lrd sheet ol  the (Innadi;~n N;~tional Topographic 
Series is 4 degree in  longitude by k degree ill latitude, which is about 25" by 17". 0cc;rsionally 
this size is exceeded ; where i t  is Inore convenient t o  join ;I sillall area t o  a standard sheet than to, 
dr;cw n sepi~rate  sheet for it. The  size of the  sheet on whicli the original drawing is made 
( a t  1/42340) is thus about  :<Ox 40". It is n o t  the  practice to  divide up tlle work on  :I sheet by  
giving ;I separ:rte area t o  each of several t l r~~nght~suren.  But  the colours which are easier t o  
draw ( c o ~ ~ t o r ~ r s ,  woods, etc.) are  done by  junior personnel, the  more experienced inen draw- 
ing the 1)lack plates; one ru:in, ;is n rule, co~rrpleting e ;~ch  colour. As there is n o  s~ihdiviaion of 
sheets: we d o  not  meet with di t t ic~~lt ies  of joining up sheets for pbotograpliy. 

26. Metal Backed Sheets . -The 1net;~l-hacked slleets are  111:Lde by i l~onut ing  bristol 
board 011 grained zinc o r  a lumin i r~n~ sheets. They  are  mounted wit11 fish glue, under pressure 
on >I proving press. The  hristol hoard ia i~lounted front  and h:3ck. and each side may be used 
for a colour tlr:r.wing. If i t  is no t  desired t o  tlr;l\v on Ilotll sides, chart  pnper should be mounted 
oil the hilck, t o  connter i~ct  possible w;Irpiug, due t o  uhrirrk;~ge, of the hristol board. 
Alnriniuru 11:rb: I;l.t,ely been taken into us,! inste:ld of zinc, heing ligllter and cheaper and 
otlrerwi.;e ,just i ~ s  sr~it;l.hle. Thtb~e backed sheets sho l~ ld  11e m;rcle u p  several ~ n o u t h s  before 
it  is required t o  use tl~errr, so tha t  they will hitre time to season, an11 defects in rirounting, 
i f  any. will hecoule :tpp:lrent. 

27. Stability in D i m e n s i o n s . - O r i g i n d  drawings lrave been 111:lde on  
111etul-h;rcl<etl sheets I)y the  (:eogr;~phici~l Section, G .  S., Canada, since 1915. They  have 
ret:~inctl aim conrpi~ri~tively well, and thong11 there ifi soroe shrinkage shown, i t  is practically 
u~iiforill A t:~l)le is irtti~ched, allowing the  r e ~ r ~ l t  ol' ;I series of ~ne:rsarements just made. 
( H ~ ~ r o t l o ~ ( ~ 1 1  on page s i  ). 

28. C e l l u l o i d  Coat ing.-Dr;~ughtiug I'ollows the ordin:try methotla. Some 
sheeta 11:lve I~eeii (lrrlwn on  pnper which wna first sp r ;~yed  with relluloae dissolved in acetone. 
Thia wirs rnhl~etl with fine powdered pu~uice  hefore drnwing, in the  Hame way tha t  tracing 
clot11 is usn;llly treated. Sonre tlifficl~lty w:~a experienced with ink chipping off; this was 
got over 11y ;cdtling :t little glycerine. 

29. Lettering type and Photo process.-H;~ntl-lettering when skilfully done 
prodr~cea i l  inore ir~uthetically s:~tisfying result than any  ~rrecll;~nical process. It is however, 
very costly in drnughts~nen's tiure. For  maps of the  Canirdii~n Niltiont~l Topographical 
Series. tlle ~ t y l e  of lettering on the Ordance Survey Fifth Edition w i ~ s  selected as  t h e  
~rroclel. The  type noarest in appearance t o  Cnalon Old Style for vertical lettering, and  
recut Cadon it:llics for sloping lettering. N:lirles were set  up  in suitable sizes of these 
types, printetl on thin "Bible" paper nnd stuck down on tlie drawing with cellulose 
cement. While t h e  result is fairly satisfactory, there is n " typy"  look about  i t  and  sloping 
names a re  uometinles rlot easy t o  rend. F o r  these reasons i t  has  recently been decided 
to nue photo-lettering. A l p h a h e t ~  in uloping and vertical style were made up, following 
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the Ordance Survey Romsn old style and italic alphabets. Negatives of each of the letters 
and figures were made up on process film. Names are set up from these letter negatives 
in a special photographic printing frame The name is printed on a bromide paper in a 
special small reducing camera. This system is the same as used by the National Geographic 
Society of the U. S. A. in prodncing their well known maps, and was devised by Mr. A. H. 
Bumstend, cartographer of the Society. A junior photographer can set up the names 
needed for an average 1 inch to 1 mile map in almost a day. The complete names are 
stuck on the drawing the same 11s the printed names were. The results are very satis- 
factory in legibility, appearance and suitability for further reproduction by photography. 

30. Legend, etc.-As the legend and index map at  the bottom are the same 
for a number of sheets, drawings to a larger sc:tle were made and photographed, and the 
necessary black line prints made when needed. I 

31. C o m p a r i s o n  o f  Di f fe ren t  C o l o u r  Plates.-One objection to the u~ethod 
is that i t  is not possible to check the map for interference between detail and lettering 
in the ditferent colours by superilnposing and exa~uining as a tracing, which can be done 
if the origixlal is on paper. For maps on which the detail is no closer than the sheets 
mentioned above, this is not found to be a red drawback, but for maps such as the 
j" RELLEVILLE-KINGSTON, the blue ant1 hlncli detail were drawn and the lettering 
stuck up on one sheet; two negatives were made, and the colours were separated by 
dulling out. I t  is usilally necessary to make it tracing of the position of coritour nuinhers, 
to  ensure that these do not conflict with trees, or lettering. 

32. Photography.-After proof reading, the originals are photographed to the 
1" scale. Correct scale is ensured by carefully plotting four grid inter~ections near the 
corners of the sheets, (or for the old sheets in the Polyconic Prqjection, the four graticule 
corners) on the ciimera ground glt~ss, ilnd focussing the camera so that the corresponding 
marks on the origin:lls coincide. For 1" maps, focus :~nd  size is checked for each separate 
plate, by the above 1ue:lns. Originds are t'rcked to the copy board, to keep them quite flat. 
The copy I I O ; I ~  i s  rotntni)le ;)bout two ;Iseg, so that snl;lll ar1,justrnents for fit may be made by 
tilling it. 

33. Offsets.-Indelible otl'sets, of the s;rrlle kind as used in the Ordnance Survey, are 
made from the black plate and Irorn the dark blue, and plates for the colours indicating the 
classification of roads, and the light blue wt~ter t1reil.R are made i'roni them respectively. 

34. Mi1ital-y Grid.-This is made by printing the grid lines in black on :L backed 
sheet. A faint blue impression of the black plate is then printed on this grid in the off'Met 
proving press, lining the "Macleod bars" to get :~ccur;lte registration between the grid ancl the 
cutting marks drawn on the margin of the black plate. A draughtsman then paints out the 
part of the grid which extend8 beyond the margin, ;~nd  sticks down notes and grid numbers, 
which are printed beforehand by offbet litho in stock sheets. 

35. C0n~l~8i0n.-Using the methods outlined, and with careful photography, no 
difficulty in registration is encountered. The only limits to accuracy are in the draughting, 
and in the photographic procesa. 
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The figure for distortion is arrived a t  by multiplying the figures in column 5 (p re~en t  
measurements) by tho reciprocal of the Inem shrinkage (gE,::E,:f:). This represents the 
photographic enlargement of the drawing to get the best fit. The distortions then are the 
difference between the figures so arrived a t  and the correct dimeneions, given in column 4. 
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