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One-inch engraved maps with hills: some notes on double printing
by Roger Hellyer

I. A curious act of vandalism 1 a full five months older than any NS-3-H sheet
One of the consequences of the cumulativas measured by the announcements in OSPR. It
delays in the preparation of hachure plates for the stranger still that both recorded copies of
one-inch engraved sheets in England was that MS-2-H:6 should have an EPD of 4.04, actually a
some cases the “second edition” with hillsmonth later than the publication of the NS-3-H
(NS-2-H)' appeared so long after their outlineversion, and while at least this may explain why
editions (NS-2-O) that no sooner were theyt seems never to have been published, it does not
published than they were superseded by thirelxplain why it was ever made.
edition printings (NS-3-H). The problem became The situation moved towards the
more acute as the publishing programme movedcomprehensible when | acquired a part set of
north, reaching absurd proportions with NS-2-HNS-2-H sheets, which apparently included copies
7 and 11 which were announced in the Ordnanad the supposedly unpublished sheets 1, 4 and 5,
Survey Publication Report for January 1904vith EPD's 9.03, 1.04 and 3.04, dates obviously
(OSPR 1/04), and had a life span of but foulinked to NS-2-H references in OSPR. However,
months before being superseded by NS-3-khspection of the printed publication dates - 1903,
issues announced in OSPR 5/04. More peculiaot 1897 (at this time hills editions carried the
still is the case of sheets 1, 4, 5 and 6, none plblication dates of their respective outline
which, apparently, were published in NS-2-Heditions) - revealed them not to be NS-2-H at all
But perhaps that is too pedantic a statemerittut NS-3-H sheets on which someone had
because sheets 1, 4 and 5 are listed in OSPperpetrated a curious act of vandalism in
sheet 1 in 9/03, sheets 4 and 5 in 1/04, though aratching out the words “Third Edition” in the
copies have been recorded. With sheet 6 thep left hand corner. Putting this down to a whim
opposite is true: no NS-2-H version appeared iof the former owner, | thought no more of it until
OSPR, but copies of it are known in the BritishH discovered that copies of sheet 4 in the British
Library (though not in the copyright set) and theLibrary, the Bodleian Library, National Library
Record Map Library of the Ordnance Survey abf Scotland and Trinity College, Dublin (I have
Southampton. If the publication reports are to baot yet enquired at Cambridge) copyright sets of
believed, sheet 6 led off publication of NS-3-H inNS-2-H had received precisely the same
the north with an appearance in OSPR 3/04, justeatment! One is inevitably led to the
a month after the initial block of Hampshire andemarkable possibility that an employee of the
Sussex sheets. Publication of NS-3-H:1-5 wa®rdnance Survey itself was responsible. But
announced at the end of the year, in OSPR 12/04hy? Why go to such lengths to make a map
Matters get “curiouser and curiouser” wherook older than it actually was? It is hardly
one inspects embossed printing dates (EPD) amedible that there was so a great a demand from
these sheets. It is strange that the earliest knownllectors of NS-2-H for the completion of their
copies of NS-3-H:1, 4 and 5 have EPD'sets as to pass off NS-3-H sheets by deception.
coincident with the NS-2-H OSPR referenceskurthermore, why announce them in OSPR as
which makes sheets 4 and 5 one month and shé&-2-H sheets when actually they were NS-3-H,
and why then repeat their announcement as
! Richard Oliver: What's what with the New Series,NS-3-H at the very end of 1904 when they had
?‘gg‘fﬁ;g&gﬁgﬁs ' fr(‘)";“’izeen“gf'i‘;ye‘:ngicr‘saer“?ﬁg(':ixer'salready been available for some months, and, in
h}é first expounded igheetlines 5, p.¥3. 9I'he fliorst element, the case Of, sheet 1, for more than a year? And do
NS, S or | stands for New Series, Scotland, Ireldn@ or  further copies of NS-3-H:1 and 5, other than my
3 means first, second, or Third Edition; the thitdment O own, exist with “Third Edition” scratched out? It
or H stands for outline or hills edition. is worth noting that none of the NS-2-H sets in
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the copyright libraries mentioned above includgublished? It would be most interesting if any
copies of these sheets, though it is significaat thcollector or library assuming they have copies,
the British Library and National Library of with either black or brown hills, could inspect

Scotland NS-3-H sets have two unmutilategoublication dates and EPD's, also the top left
copies of each with accession dates obviouslyand corners for any evidence of deletion, and

coupled both to the December 1904 OSPReport their findings to the author or the editor.
reference and to the earlier supposedly NS-2-M/e would especially like to know of any sheets
references. But perhaps the truth of the matter is 4 or 5 which actually prove to be authentic
that NS-2-H:1, 4, 5 and 6 actually wereNS-2-H issues.

Details of the above in tabular form:

NS-2-O
Sheet Pub
1 1897
2 1897
3 1897
4 1897
5 1897
6 1897
7,11 1897
Il. The background

www.CharlesCloseSociety.org

NS-2-H

EPD OSPR

- 9/03
2.02 3/02
10.02  10/02

- 1/04

- 1/04
4.04 -
1.04 1/04

Vandalised
NS-3-H NS-3-O NS-3-H
EPD BL Pub EPD OSPR BL Accn
Accn
9.03 1903 9.03 12/04 11.03
2.05
- 1903 3.04 12/04 2.05
- 1903 3.04 12/04 2.05
1.04 5.04 1903 1.04 12/04 2.05
3.04 1903 1.04 12/04 5.04
2.05

- 1903 2.04 3/04 6.04
- 1903 4.04 5/04 9.04
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With all Old Series one-inch maps it wastopographical revision be entered twice, once in
Ordnance Survey practice to engrave hachures tine outline duplicate, and once in the original
the same copper plate as the topographical detautline plus hachures plate. The latter was a
When north of the Preston-Hull line additionalmuch more difficult task with the ever present
plates for outline editions were also requireddanger of damaging the hachures. With the
these were duplicated from the original platebachures safely on an independent plate, the job
before the engraving of the hachures: anpecame straightforward and moreover only had
contours were added to the duplicate plate, thte be done once. Secondly, the hills plate could
hachures were engraved in the origh&@.The be reused as a master for subsequent new
same principles applied to the earliest Neweditions, including the imminent coloured
Series sheets, except that since contours now alsditions with hachures. The third principal
appeared on the hachured edition, the duplicatiadvantage was to the user, since much improved
of the plates presumably followed their addition. clarity was the consequence of printing the hills
“The hills of course do not alter, andin another colour, if required. In spite of these
therefore......require no revisiol'lt was perhaps advantages, it evidently proved impractical to
inevitable that a process be developed wherelipegin publication of engraved hachured maps by
the necessary revision of topographical detail ithe double printing process until early in 1893,
copper plates would not continue to risk damagthough the single printing of hills was not finally
to features therein which were permanent anghased out until 1895.
immutable, such as the hachures. By 1889 it had It is pertinent to outline what had been
proved technically feasible to separateachieved by the earlier process. The situation is
topography and hachures on to different platesost clearcut in Scotland, where between 1856
and on printing achieve a perfect marriage in thand 1894 all 132 S-1-H one-inch sheets were
registration between the tWidRichard Oliver has produced with hachures and outline on single
noted a series of double printed experimentaplates. In Ireland, 200 of the 204 I-1-H sheets
sheets made in 1890, one of which wagthere are no hills in sheet 50) had been single
NS-1-H:345, engraved in black with brownprinted between 1855 and 1895, sheet 157 being
hachures, which was presented to the Royé#he last single printed hachured map to be made
Geographical Society in June. This is the earliestnywhere in Great Britain or Ireland, in October
known sheet to have its hills engraved in d895. Separate hill plates were engraved in 1895
separate plate, though it was not until Decembdor the four remaining sheets, 136, 145, 146, 156.
1892 that it formed one of the first batch ofBoth outline and hachures of these sheets were
double printed maps actually to be made for salerinted from transfers to zinc rather than the
to the public. copper plate§. In England and Wales the
Engraving topography and hachures irsituation was more complex. The New Series
separate plates had at least three advantages. Hoeinally comprised 360 sheets. Through the
previous practice had necessitated that atlon-appearance of sheets 243 and 260, and the
combinations of 36/45/46/56/57, 81/82, 117/133,
?.. For a description of the process, see Henry Sdew) 192/209, 261/262, 291/275, 357/360 this total
Account of the Methods and Processes.....of the Ordnance _was reduced by twelve. The requirement for
?é\ﬁ;rlé;ogi%n Rﬁﬁ%ﬁ\ﬁ&h;g?'gﬁg O?gﬁ;ge " hachured editions was further reduced by six
Survey Maps of England and Wales, Volume Viil, xvi thanks to the lack of land high enough on sheets
(Lympne Castle, 1991). 91, 144, 226, 259, 321 and 354. In England
% Col. Duncan A. Johnston (re\Apcount of the Methods single printing of hachured sheets ceased in
and Processes.....of the Ordnance Survey, Second Edition 1892, by which time there were one contoured

(London H.M.S.O., 1902), p.198. .
4 A description of the making of separate hill piaie and 68 uncontoured sheets in the range 1 to 73

given in the Appendix. 5 . ..
® Richard Oliver: New Light on the New SeriGheetlines John Andrews: A record copy of the one-inch Itisih
12 (1985), 7-11. See p8 map,SﬁeetIIneS 30 (1991), 4-5,
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(reprints of the “Old Series”), made betweemmade south of the Preston-Hull line, though
1847 and 1874, and 12 others, with contourgalpably several had been replaced earlier. The
made since 1878: 273, 274, 284-286, 289, 29@xception was NS-1-H:313, of which a copy
300, 301, 304-306. In sum, therefore, it had takeexists in the Record Map Library with EPD 7.98.
38 years to produce 132 Scottish sheets, 40 yedrkis sheet appears not to have been issued, being
200 Irish sheets, and 45 years to produce &luperseded by NS-2-H in OSPR 9/98.
English sheets out of a grand total of 678 overall. The engraving of separate hachure plates
The task that lay ahead did not entail the losslearly speeded up production of hills sheets,
of hachures from any of these 413 sheets, sinteough demonstrably the increase was from
the hachures could be separated out from eaeddagio to perhaps moderato. | wrote to
existing plate. A matrix was taken by Sheetlines in 1989 to remark upon a marginal
electrotyping, from which all detail except thenote from the hills engraver C.S. Fuidge which
hachures was removed by scraping with a gravesurvived to appear on NS-2-H:265, that it had
A duplicate was taken from the scraped matrix ttaken him 346 days to engrave its hills at a cost
be kept for record purposes, and from it af £350, and there is no evidence to suggest that
printing plate made by the usual methods. Thithis may in any way have been atypical. Fuidge's
process was used in England, but it was still timeame after all appears often enough on engraved
consuming, and replacement NS-2-H versions aheets to suggest his was a much practised hand.
the 12 single engraved sheets south of the In parallel with the engraving programme,
Preston-Hull line were not announced in OSPRnNd in order to widen the coverage of the hills
before June 1899, and publication of the 68 nortedition by faster if temporary methods, the
of it (the Isle of Man sheet was never done) wa®rdnance Survey turned in 1892 to zincography.
only completed in 1904, the last few apparentlffhe process called for the transfer of the outline
in NS-3-H, as was discussed in section Iplate to zinc: hachures were independently
Meanwhile production of NS-1-H sheetsdrawn, initially rather crudely, but later with
continued, from December 1892 with separatewuch greater refinement, and were coupled with
hill plates, and at most a further 28 sheets wetbe zinc outline, first by photozincography, from
made before April 1895 when the first NS-2-H1893 by heliozincography. All the examples seen
sheet (315) was announced, a mere ten monthave these hachures in a second colour. Richard
following the NS-1-H issue of that sheet.Oliver made reference to tHisdding the remark
Eventually 60 NS-1-H double printed sheetghat production of hills sheets by zincography
were to be produced by the end of 1898y had been envisaged for military use when the
which time the first revision of England andNew Series was authorised in 1872. In 1886
Wales was sufficiently advanced everywhere tsome of the North Kent sheets had been
permit work on NS-2 sheets to supersede NS4incographed, probably for military use, and
and for the residual NS-1-H work therefore to béhere is a copy of sheet 273 in the Record Map
abandoned. Library, with the hills depicted by horizontal
In many cases the same compression of the tinmachures in grey. Sheets 271 and 272 were
scale between NS-1-H and NS-2-H productioprobably also made, with conventional vertical
occurred as between NS-2-H and NS-3-Hhachures, and respectively 1892 and 1893
NS-1-H:93, 162, 200, 264 were all listed inreprints are known, 271 in private hands, 272 in
OSPR in the latter half of 1898, less than a yedhe RCHME collection now at Swindon, both
before OSPR 6/99 announced the replacement layth hachures in brown.
NS-2-H of all but one of the 72 NS-1-H sheets In 1892 the Ordnance Survey began
publication of the “Advance Edition with Hills”,

" The 60 sheets are 92-95, 162, 200, 224, 237-288, 2
242, 247, 254-258, 261/262, 263, 264, 268-272, 286: & Roger Hellyer: Ordnance Survey Engraving Times,
282, 287, 288, 296-298, 302, 312, 313, 315-320, 328,  Sheatlines 26 (1989), 14,

330-334, 339-345, 350, 356. ® Richard Oliver 1985, p.9.
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which, after one sheet made in June 1892 (343 xperience with the English sheets had taught
became the “Temporary Advance Edition withthe Ordnance Survey that dividing outline and
Hills”, and it is quite conceivable that thesehills into separate engraved plates for so many
reprints of sheets 271 and 272 were made &heets could take a decade or more, and the S-2-
supplement this edition, though if so they werdd edition was required much sooner than that.
quickly superseded by engraved NS-1-H edition§hus the newly revised outline editions (S-2-0)
late in 1893. They also never carried the editiowere transferred first to zinc, later on to stone.
titte. We were offered inSheetlines’® an The hills were transferred from the S-1-H copper
illustration of sheet 161 in an “Advance Editionplates to a second zinc or stone via an impression
with Hills photozincographed”, with an issuein ink on paper from which all unwanted detail
date of 1892. In the event the illustrated mawas removed by scrapirt§.Such was the speed
would appear to have been a prototype, becausé production that the whole S-2-H edition was
the published version of sheet 161 did not appeaublished by zincography or lithography between
before 1894. The interested student here hds899 and 1902. The use of lithography permitted
perhaps a unique opportunity for detailed studyhe combination of sheets 57 and 57A, so the
because not only were the hachures in thedition appeared in 130 sheets, including the
published version produced by helio-, not photoalready combined 42 and 50, and the unrevised
zincography, but also they were redrawn. Byheet 123° An acceptable, though temporary
1897 the Ordnance Survey had gone on to malselution having been achieved, the permanent
74 England and Wales sheets by theseork of transferring the S-1-H hachures to
processes$: independent copper plates began almost

The Temporary Advance Edition with Hills immediately, presumably by the same methods
was only intended as a stop-gap and its sheets in England. But only sheets 1-3 had appeared
went out of print as engraved editions graduallyjn engraved S-2-H editions beginning late in
superseded them. The first to disappear was sheet
242 which went late in 1894, almost as soon as it | quote the official record as in Johnston 1902.8:
was made. By the end of 1898 nine sheets, 1627 imptrﬁss,ioﬂ istﬁjlu't'ed (;"’fith tthe g‘;ppegtoﬁoni ““tf]

er; tnis Is ke at ana rastened to a dra rd wi

_224’ 241, 242, 327, 328, 341'_343' had appear%ﬁ%; all the ouFt)Iines, detail, and ornament ggmmsed
in NS-1-H form. The remainder would befom its surface by scraping, cleaning the dust off
replaced by NS-2-H editions starting in 1896mmediately with a camel hair brush. The transgethien
with sheets 223 and 240, and ending with theéamped to the set expansion and transferred toeston
announcement in OSPR 2/03 of NS-2-H:127, a%a\shed clean, and the stone prepared with citiiit @ed

. . sted over with chalk; a draftsman then goes dker
it happens one of the batch of six sheets (76, 7 hole, and carefully makes good with tusch, theseda

105, 119, 127, 15_0) which CompletEd th&atches, at the same time assimilating the hiltufes,
programme of drawing and engraving the 67@here necessary, to make them agree with the rbvise
one-inch plates with hachures required to coveletail plate. When this is done the stone is reirto the
the British Isles. printer and proved. At the same time a transfeapilled

om the revised detail plate, with the same inkl aaper

. . . . fr
_chograp_hy remained a tool in the _makmdas the above, which is laid down and transferrestdoe in
of hill sheets in England and Wales until 1897ihe usual way. Great care is necessary in dampiy a

Two years later it was again called upon taransferring these transfers in order to get thenthe two
expedite the production of a hills edition basedtones exactly to the same measurement. Thplai is
on the first revision in Scotland (S-2-H) where, ifi"st printed in a tint composed of sepia and actoof

will be recalled, all 132 sheets had hills andm>°r: the ouine or defaiis e registerectis in

outline engraved on the same plate in S-1-H? This method was also adopted for those sheets in
NS-2-C, S-3-C and almost the entire 1-2-C for which
10 Attached to Richard Oliver 1982, p.8. independent hill plates did not as the time of rtimeaking

" The 74 sheets are 107-112, 121-132, 139-143, 485-1 exist, many of which carry the legend “Printed from
151, 153-162, 164, 165, 167-169, 171-176, 178, 188; transfers to stone”. Where an independent hilleptdteady
191, 205-208, 223-225, 240-242, 314, 327-329, 3#R-3  existed, the transfer was, of course, taken dfreat it.
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1903 before the application of engraved hills t@ame, though there were different parameters in
S-2 sheets was abandoned in favour of S-8ach case. In England and Wales the programme
issues. of making separate hills plates had at least been
So again we reach a watershed, in 1904. Aompleted, and as NS-3-0 and NS-4-0 sheets
year earlier the coverage of the entire Unitevere published, it was possible immediately to
Kingdom by hill plates where necessary had beesupply a hills edition. That no more than 329
achieved. Work on the last of the English “Oldsheets with hills (four of them NS-4-H) were
Series” hachure plates to be separated from tipaiblished was simply because issue of NS-3-0
outline, sheet 6, was completed, and published imas not completed until 1913 and NS-4-0 was
NS-3-H in March 1904, and, remarkably,only in its infancy. In Scotland, S-3-0 was not
apparently printed in NS-2-H one month latercomplete before 1912. But there was here an
Separate hill plates for sheets 1, 4 and 5 had beadditional factor in that there were in existence
made and printed a few months earlier in NS-3-khdependent hills plates of only three sheets
(almost certainly never NS-2-H) even though noivhen S-3 publication started. It is perhaps
formally announced until the end of 1904. Inremarkable to report, therefore, that as many as
Scotland three engraved sheets (1-3) had be&f4 sheets were published with hills before
double printed in S-2-H, leaving 129 still to docessation in 1911, leaving only 28 outstanding.
(assuming the theoretical intention of making In Ireland it was not until 1909 that the
sheet 50, the land areas of which even in S-1-publication of double engraved hill editions
had also been coupled with sheet 42). S-3-KHould even be begun. I-2-0 had been published
sheets with double printed hills would bebetween 1899 and 1902 without contours, and
announced from February 1905. In Ireland, afterather than proceed directly to a hills edition, it
the publication of the four I-1-H sheets 136, 145was evidently considered essential to add
146, 156 in 1895, there seems to have been wontours to the outline edition first. Contoured
further work done on independent hills platesl-2-O sheets began to appear in 1908, but it
though three of these plates weregroved impossible to complete the edition until
anachronistically combined in 1903 with |-2-Oafter the war in 1919. Following hard upon its
uncontoured originals in the making of the OSheels in 1910 was the contoured I-3-O, only to be
Office Record set! The hill engravers' energies abandoned in 1917 after the printing of some 131
were obviously being concentrated first orsheets® The leeway that separated the
England and Wales, then Scotland. publication of an I-2-O sheet from an I-3-O was
But the programme of making independenagain often merely a matter of months, and
hills plates was destined never to be completeforming an integral part of the consequent
sometime in 1911 the decision was made tpublication complex were the new double printed
discontinue publication of engraved maps withhachured editions, 1-2-H and 1-3-H, now of
hills, presumably for lack of public support. Thecourse benefitting from the contours in the
last hills sheets in Great Britain were announcedutline plates. Oddly, of the four sheets already
in OSPR 10/11: they continued in Ireland untidouble printed in I-1-H, 136, 145, 146, 156, only
March 1912. Publication was unfinished in allthe last was to make another appearance, and that
three countries, and the reason was in essence tmy in [-3-H in the final batch of all in March
1912. Altogether 66 further separate hills plates
** John Andrews 1991. were made for the Irish one-inch map,
presumably as in England by separating the

15 Following a visit to Ireland, | am happy to be altb
revise my footnote 7 irSheetlines 43, p6. 131 Third
Edition sheets are now known: 1-31, 33-38, 45-50635,
70, 71/72, 101, 125, 127-205. Sheets 33, 36, 45,th0s
do exist, but are so far recorded only in lithodpiap not
engraved, issues, 101 being an OSI imprint.
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hachures of the I-1-H edition from its unwantedmportant to publish so much “second edition”
topography: 49 of these would be issued in I-2-Hnaterial based on the first revision in the
between 1909 and 19'f1 50 I-3-H (including knowledge that a “Third Edition” second revision
sheet 156) between 1910 and 191232 map might be only months away? We have noted
appeared in both versions. Perhaps the matte apparent duplication of effort three times in
concentrated publication sequence was that ttis paper, so evidently it was a constant part of
sheet 171, with I-2-0 in OSPR 3/09, I-2-H inOrdnance Survey practice. It occurred in 1898-99
OSPR 9/09, 1-3-0 in OSPR 8/10 and I-3-H inbetween NS-1-H and NS-2-H, in 1903-04
OSPR 9/10. One feels compelled to conclude blyetween NS-2-H and NS-3-H, and now again in
asking the question why it seems to have been 4809-11 with both Irish I-2 and I-3 editions. The
author would welcome an explanation for what

'®. The sheets are 2, 6-8, 12-14, 18-21, 28, 14%;162, superficially appears to be a wholly unnecessary
159-166, 170-177, 183-188, 190-192, 194-196, 200-20 4 plication of resources.

205. Sheets 182, 197-99, 203, 204 are listed inFOYP9

but have not been recorded.

" The sheets are 2, 156-176, 178-205.

Appendix: The making of separate hill plates

The making of separate hill plates is summariseguides the engraver in laying down the lines
in two paragraphs iPrecis of the Methods &  representing the hills. He draws in these lines
Processes of the Ordnance Survey (1895): with a fine etching needle, and as soon as he

p.13: The hill features are engraved as aompletes a portion of the plate, he proceeds
separate plate in the following manner:- Awith the "biting in". A wall of wax is placed
photograph of the six-inch map is made on theound this portion of the plate, and dilute "aqua
one-inch or two-inch scale. This is taken to thdortis" is poured in and kept there until the lines
field and the hill features are inserted on it. (Ihave been sufficiently bitten. After each "biting
some portions of England the hill sketching iup" the lines that have reached the necessary
done on the six-inch scale). A finished brushdepths of shading are covered with varnish and
drawing is then made from the field sketch, theéhus protected from further action by the acid.
former serving as a guide to the engraver. Thehis process is repeated until the deepest shades
hills are put on the plate partly by a graver anthave been obtained. The whole plate is last of all
partly by etching, and a matrix and duplicate argone over carefully with the dry point to bring
then made. The great difficulty in engraving thehe whole work into proper order, and the detalil
hill features is to keep the different ranges ofines which were cut to guide the engraver are
hills in proper subordination. Great clearness caburnished out. The plate is used by double
now be attained by printing the hills in a differen printing in conjunction with the outline plate to
colour to the outline, and this is effected byadd the hills to the rest of the work.
double printing from copper.

p.15: For the hill engraving, the plate is
first waxed over and a transfer from the outline
plate is rubbed down on it. From this outline the
engraver selects guiding lines and cuts them
lightly on the copper. The wax is then removed
and the plate covered with an etching ground, the
engraver then makes a tracing on gelatine of the
general shape of the hill features, this tracing is
rubbed down on to the plate with red chalk,
leaving a trace on the etching ground which
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