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Int roduct ion

The record ing  of  ast ronom ical observat ions in g raph ic form  p redat es 
t he invent ion of  scr ip t , if  not  t he advent  of  hom o sapiens sapiens.1 The 
basic im pulse t o d ep ict  ast ronom ical ob ject s, event s, and ideas is 
seem ing ly com m on t o m any cu lt u res, how ever m uch t hey may d if f er  in 
t heir  app roaches t o  im ag ing  t he heavens. Perhaps w e are " hard-w ired"  
f or t his. Ast ronom ical ar t  has been a vit al t ool f or m aking, m app ing, 
and m anipulat ing  ast ronom ical d iscover ies and t heo r ies f rom  before 
t he r ise of  Cop ern ican ism . Gal i leo ' s ep och-m ak ing  t elesco p ic 
observat ions and analyses ow ed t heir  qu ick  ach ievem en t  and t el l ing  
im pact  to his m ast ery of  tw o t echno log ies: t elesco p e design, and visual  
rep resent at ion  (Biag io l i  2006; Bredekam p 2001). Skil l  in draw ing  
enab led  Gal i leo  t o enhance t he t ext ual p resent at ion  of  his 
observat ions in suppor t  of  his new  t heor ies. His dep ict ions aided  
ot hers in com p rehend ing  and event ual ly rep roducing  his result s. The 
or ig inal " Gal i leo  m om ent "  w ould  not  have hap pened  f or Gal i leo ' s 
con t em p orar ies had he not  art f u l ly rendered  his observat ions.

The Arch ives of  t he RASC cont ain  an int r iguing paper  t rai l of  
our m ore recen t  p redecessors'  var ied  ast ronom ical act iv i t y. That  t rai l 
am ong t he stars can be d iscont inuous and f aint , but  am idst  its more 
vivid vest iges is t he surviving g rap h ic record  of  observat ions by RASC 
m em bers, par t icu lar ly t hose f rom  t he im m ed iat e p rehist ory and ear ly  
days of  t he societ y, roughly cor respond ing  w it h our lat e-Vict o r ian  and  
ear ly-Ed w ard ian  co rp o rat e ex ist ence. RASC: One H undred  and  Fort y  
Years o f  A r t  and Observat ion  p resent s m ore t han a dozen hand-draw n  
im ages of  ast ronom ical observat ions by RASC m em bers or t hose 
associat ed  w it h t he Societ y, al l but  tw o of  w hich are t aken f rom  t he 
RASC Archives. Each im age is accom p an ied  by an id en t i f icat ion , art ist  
at t r ibut ion, l ist ing of  t he m ed ia, and descr ip t ion  of  how it  was 
produced . The ch rono log ical  sp ace separat ing  t he ear l iest  f rom  t he 
lat est  im age is app rox im at ely  124 years, but  w e have p ref er red  to 
reckon t he t em poral elem en t  of  our t i t le f rom t he o f f icial f ound ing of  
t he RASC, f or  t he Canad ian  ast ronom er of  1884 w ould  have used t he 
sket ch ing  t ools and t echn iq ues of  his or her coun t erp ar t  of  1868.

This exhib it ion has tw o ch ief  goals. The f irst  is t o f ur t her  t he 
RASC m em bership ' s ex p er ien ce of  t he Societ y' s hist ory t hrough its 
Archives, and t he o t her  is t o encourag e m ore RASC m em bers t o  t ry 
t heir  hand at  ast ronom ical sket ch ing . Aside f rom  its cont inued  
scien t i f ic ut i l i t y,2 ast ronom ical sket ching  p rovides a w onderf u l  
d iscip l ine f or increasing  one's observat ional p row ess, and is a



t echn iq ue p er f ect ly  w it hin t he cap ab i l i t ies of  all RASC m em bers.3 The 
t oo ls are inexpensive and read ily avai lab le, and t here is but  one 
card inal ru le: at t em pt  to draw only what you see, and be honest  about  
what  you record . If you w ant  to do som et hing m ore creat ive w it h your  
result s af t erw ards, t here is nothing st opp ing you f rom doing so. And  
you have t he advant age of  basing w hat  you t hen do on your own 
graph ic record  of  a real observat ion.

Training, t echniques, and tools
As a rule, t here w ere no f orm al p rocedures or courses sp ecif ical ly  
designed  for  t he grounding of  observers in t he art  of  ast ronom ical  
draw ing f rom  t he 16th t o t he ear ly 20th cent ur ies. For most  of  t hat  
per iod , t rain ing  in many aspect s of  observat ional ast ronom y was very  
m uch an inf orm al af f air  -  w hat  we w ould now call " on- t he- job "  
t rain ing  -  consist ing  of  unequal m easures of  m ent or ing, 
au t od id act icism , and most  im port ant  of  all, cum ulat ive exper ience. 
W h at  is t ru ly surpr ising is t he abso lut e deart h of  inst ruct ion on 
ast ronom ical draw ing in t he handbooks, am at eur  or p rofessional, f rom  
t he heyday of  t he hand-draw n ast ronom ical record  (e.g., W eb b  1859; 
H erschel  1878; Young 1889). This is in st ark  cont rast  to con t em porary  
t reat ises on m icroscop ical inst ruct ion, w hich regu lar ly f eat ure a 
d et ai led  ch ap t er  devot ed to sket ching  w hat  one saw on t he sl ide (e.g., 
Suf f o lk  1870). Occasio nal ly  com m ent s are of f ered in t he ast ronom ical  
l i t erat u re on how  draw ings w ere done, but  t hey are in f requent  
(no t ab le and inst ruct ive excep t ions are Rosse 1874; W ein ek  1890; 
M orehouse 1922). A f ew  papers expressly devot ed  to ast ronom ical  
draw ings and t heir  rep roduct ion w ere w r it t en, but  enum erat ing  t hem  
w ould  hard ly exhaust  t he f ingers of  one hand (Smyth 1843; W eb b  
1871; Hugg ins 1882). This lack  of  w r it t en inst ruct ion sp eci f ical ly  aim ed  
at  ast ronom ers seem s less odd w hen one considers t he posit ion of  
ar t ist ic act iv i t ies in 19th cent ury societ y. Paint ing in w at erco lours was a 
social ly  accep t ab le act iv it y in polit e ci rcles; many handbooks w ere 
pub l ished , and m any inst ruct ors found ready pupils am ong t he gent ry, 
not  t o m ent ion t he m ercant i le and m echan ical classes w it h a bent  for  
sel f - im p rovem ent . The t rain ing  of  m any p rofessions -  surveyors, 
arch i t ect s, eng ineers, and m il i t ary and naval o f f icers -  involved  
inst ruct ion  in design (Drayson 1865). And t hose are t he very ranks f rom  
w hich m any ast ronom ers w ere drawn. Divers ast ronom ers w ere also  
m icroscop ist s. Clear ly  t here w ere am ple oppor t un it ies to acquire 
draw ing t echn iq ue before one vent ured  near a t elescop e.

The m ed ia ch ief ly f avoured for g raph ical ly record ing



ast ronom ical phenom ena w ere w at erco lou r , pen and ink, g raphit e 
pencil , co loured  crayon (Cont e), charcoal, co loured  chalks, and  
past els. All t he t echn iq ues em p loyed in landscape, st i l l - l i f e, and  
port rait  w ork  w ere em ployed in ast ronom ical draw ing. The support s 
(l ined and unl ined , bound and unbound not ebooks, w at erco lour  
papers, boards), t he brushes and pens (quil l and st eel), and t he 
p igm ent s w ere t he sam e. M at hem at ical  draw ing inst rum ents (d ividers, 
com passes, ruling pens, scales) w ere also used (St anley 1878). In one 
am using case f rom  t he RASC Archives, Sir  Adam  W ilson  recorded  a 
t ransit  of  M ercury (M ay 9th, 1891) in w at erco lou r  on t he back of  a 
print ed p robat e of  1872!4 Perhaps t he m ost  unusual support  f or  a 
draw ing in t he RASC Archives is a record  of  t he solar ecl ipse of  M ay 28, 
1900, by A. E. W eat h erb e, done neat ly in ink in a book let  en t irely  of  
birch bark (a m useum  quali t y f acsim i le has been p repared  for t his 
exhib it ion -  t o exam ine it , ask t he RASC archivist ). The m at er ial of  this 
ar t i f act  is p robab ly unique am ong 19th-cent u ry Com m onw ealt h  ecl ipse 
records, and t here is an innocent  quali t y t o t he cho ice of  such a 
q u in t essent ial ly " Canad ian"  support . W eat h erb e was a brave man; ink 
g eneral ly  cannot  be co r rect ed  w hen laid down on birch bark. The bark, 
how ever, is a reasonab ly long- l ived m at er ial.

The m ajor part  of  t he Vict o r ian  and Edw ard ian im ages in t he 
RASC Arch ives w ere done at  t he eyep ieces of  quali t y long f ocal length  
achrom at ic ref ract o rs w it h 3" -4"  ob ject ives (Harvey 1904), t he so- 
cal led  " com m on"  t elesco p es of  t he era.5 The f or t unat e could af f ord  
inst rum ent s by t he l ikes of  Cooke, W rey, and Brashear (the lat t er  was 
an honorary m em ber of  t he RASC, and a loyal support er). The f o rem ost  
excep t ion is t he lunar w at erco lours done by t he " lad ies of  Sim coe"  
with J.J. W adsw ort h ' s 12.5"  ref lect o r , an im posing inst rum ent  f or  its 
t im e and p lace.

The two ch ief  d i f f erences in t echn iq ue bet w een 21st- and 19th- 
cent ury ast ronom ical d raw ings are t he p resent  neg lect  of  w at erco lour , 
and t he use of  d ig it al im age processing .

Of  course, d i f f erences in t he general asp ect  of  ast ronom ical  
draw ings execut ed  b et w een 1868 and 2008 are not  just  caused  by 
t echno log ical change, or even p r incipal ly caused by t echno log ical  
change. A lt erat ions in hum an p ercep t ions, concep t ions, and  
expect at ions of  ast ronom y are p robab ly m ore im port ant  f act ors. W e 
do not  process w hat  w e observe w ith t he eyes of  1868, 1908, or even  
1998. To t ry to observe as our p redecessors observed, how ever, w ould  
be a pot ent ial ly useful, salut ary, and d i f f icu l t  exercise. At  t he very least  
it  may t each us t hat  as t hey now appear , so shall we.



Drawing and Photography
Ast ronom ers w ere qu ick  to im agine t he scien t i f ic possib i l i t ies of  
phot ography f rom  t he lat e 1830s, and many of  t hem  w ere innovators 
general ly in p ho t og rap h ic t echno logy. These p ioneer  
ast ropho t og raphers w ere f requent ly noted ast ronom ical draf t sm en as 
w ell (e.g., W i l l iam  C. and George P. Bond, Char les Piazzi Smyth,
Edward Em erson Barnard -  t his list  could  even st art  w it h John Herschel, 
if w e adm it  a f irst  rat e ast ronom ical d raught sm an who was also a 
phot og rapher , but  not  an ast rophot og rapher). Inevit ab ly, com parisons 
of  t he ut i l i t y of  t he two t echn iques w ere m ade. By t he 1890s Edward S. 
Holden w ould  com m ent  t hat  w hat  t he keenest  observer  and gif t ed  
art ist  m ight  accom p lish  t hrough decad es of  exam inat ion and  
record ing  of  a sing le ob ject  could be ach ieved  by t hree or f our hours 
w ork  w ith an ast rog raph (Ho lden 1891). N ot e t hat  phot ography did  
not  t r ium ph in result s, it  seem ed t o score rat her  in t he area of  
ef f iciency. Ast ronom ers w ere w ell aw are t hat  t here w ere physical 
d i f f erences in t he l ight  p rocessing systems (eye and hand vs. lens and  
plat e) w hich cou ld  account  for t he d issim i lar i t ies in draw ings and 
phot ographs of  t he sam e nebulae (Keeler  1895). For som e w ork, such 
as coronal observat ions during t ot al so lar  ecl ip ses, draw ing was 
def in i t ely  ab and oned  in favour of  sp ecial ized  phot og raphy in t he most  
t echno lo g ical ly  p rogressive " professional"  ast ronom y circles of  t he last  
quar t er  of  t he 19th cent ury (Pang 2002). For o t her  research, such as 
p lanet ary observat ions, draw ing p layed a dom inant  role t i ll  t he 1960s 
(H ockey 1999). Som e am at eur  selenog raphy w as of  scien t i f ic value t o  
t he burgeoning  sp ace program m es of  t he lat e 1950s and ear ly 1960s 
(one t hinks in par t icu lar  of  t he w ork of  our honorary m em ber, Sir 
Pat r ick  M oore). The most  im pressive exam p le of  ast ronom ical  
sket ching  surpassing phot ography in a scien t i f ic app l icat ion  is t hat  of  
t he superb ly det ai led  h igh-resolut ion sunspot  im ages drawn by Sam uel  
Pierpont  Lang ley during t he last  quart er  of t he 19th cent ury -  
phot og raphy did not  equal his result s t il l t he lat e 1990s (W it t m ann  
2000 -  Lang ley was also an honorary m em ber of  t he RASC). The advent  
of  ast ropho t og raphy and its successive im provem ent s never did ef f ect  
t he ex t inct ion  of  ast ronom ical sket ching  -  and it  is unl ikely to do so. 
The two t echno log ies can now be seen to m eet  d i f f eren t  needs, and  
should be seen as com p lim ent ary, rat her  t han com pet ing .

The RASC r ecor d  o f  achievem ent  in ast ronom ical  drawing
It  is p robab le t hat  most , if not  all, of  t he act ive observers in t he RASC
f rom  its f oundat ion t o t he deat h of  C. A. Chant  (1865-1956),6 t he



launch of  Sput n ik  I and t he Int ernat ional Geop hysical Year  
(1957-1958), p ract iced  ast ronom ical sket ch ing  t o som e degree. 
Evidence of  t hat  act iv i t y can be f ound t hroughout  Looking Up 
(Brought on 1994). N ear ly all of  t he im ages in t he Archives f rom t hose 
years are of  so lar-syst em  ob ject s -  it  is rem arkab le t hat  it  holds no 
sket ches of  d eep -sky ob ject s (DSOs) done by t he Vict o r ian  and 
Edw ard ian m em bers of  t he Societ y. All of  t he M essier  list  and more 
t han a f ew  of  t he N GC would have been v isib le in t heir  t elescopes. 
DSOs w ere cer t ain ly  recogn ized  as sport ing t elesco p ic quarr ies (W ebb  
1859; Proct or  1873); t he b r ight er could even be bagged w ith opera 
g lasses (Serviss 1900). RASC m em bers read, respect ed  and referred to 
t hose observing guides. Grant ed  t hat  avocat ional observing in this 
per iod w as heavi ly w eight ed  t ow ards so lar-syst em  ob ject s, 
never t heless a rep resent at ive body of  sket ches should include som e 
DSOs. Perhaps RASC m em bers spent  m ore t im e on t he solar system  
t han did t heir  Brit ish, Cont inen t al , and Am er ican  count erpart s, or 
perhaps t he sam p le in t he Arch ives has been skew ed by acciden t s of  
acquisit ion or survival. It  is not  t i l l  t he 1950s t hat  t he Archives can show  
DSO sket ches, nam ely t he acryl ic paint ings of  R. Broadfoot .

The Archives'  draw ings are by and large of  m oderat e to 
excep t ional quali t y. The poorest  draw ing is Sir  Adam 's t ransit  of 
M ercury m ent ioned above, t he m ost  excep t ional , scien t i f ical ly  and 
art ist ical ly, is John Go ld ie' s p araselene im age. The RASC draw ings are 
com p arab le to t he w ork  of  m em bers of  t he Royal Ast ronom ical Societ y  
(RAS), t he Brit ish Ast ronom ical Societ y, and t he Societ e ast ronom ique 
de France (SAF), and to draw ings pub lished in t he Am er ican journal 
Popular Ast ronomy. Som e of  t he draw ings by ear ly RASC m em bers are 
clear ly  super ior  to t hose by fam ous Brit ish m en of  science issued in t he 
Month l y N ot i ces o f  the Royal  Ast ronom ical  Societ y, or The 
Observatory (Hugg ins 1882; Denning 1 9 0 4 - W il l iam  Hugg ins was also  
an honorary m em ber  of  t he RASC). On t he o t her  hand, no m em ber of  
t he RASC was an ast ronom ical ar t ist  equal t o t he RAS's John Bret t , r .a ., 
or t he SAF's E.-M . An t on iad i (Bret t  1878; Ant oniad i 1930). Few of t he 
draw ings in t he RASC Arch ives w ere in t ended  for  pub licat ion; t hose 
f rom  t he im port ant  Journal Album  of  t he Ast ronom ical and Physical 
So ciet y  of  Toront o (A& P) w ere p robab ly execu t ed  in t he f irst  inst ance 
f or  d ist r ibut ion and d iscussion at  Societ y  m eet ings. The m ajor it y of  t he 
im ages in this exhib it ion are drawn f rom t hat  source. It  would be 
in t erest ing  to know m ore about  t he hist ory of  t his album ; it seem s clear  
f rom  t he back of  som e of  t he d raw ings t hat  t hey w ere cut  down f rom  
larger  sheet s (som e of t he A& P ow nership  st am ps now appear



aw kw ard ly p laced , and som e are par t ial ly t r im m ed of f ). W as this 
ast ronom ical scrap  book com p iled  f rom loose sheet s of  observat ions 
cut  to size, or f rom d ism em bered  observing log books? W hen  did this 
happen? W hen  t he album  was new, ca. 1890-1910, or lat er? And why?

There are w hat  ap p ear  t o be chrono log ical gaps in t he 
Archives'  ho ld ings. It  is d i f f icu lt  t o say w het her  t hese ref lect  f al low  
per iods in t he art  of  ast ronom ical dep ict ion  in Canada, or losses due to 
carelessness or w orse w ith t he RASC's docum ent ary her i t age during  
t he 1950s or bef ore.

On d isp lay are draw ings by som e f igures of  renown in t he late 
19th- and ear ly 20th-cent ury ast ronom ical world : t he Rev'd T. W . W eb b , 
Richard Proctor ' s daught er , M ary, and Dr. John A. Brashear (a m useum  
quali t y f acsim i le of  Brashear's sunspot  draw ing has been p repared  for  
t his exhib it ion -  to exam ine it , ask t he RASC archivist ).

Present  and  future pract i ce
Ast ronom ical d raw ing is alive and w ell  in t he RASC, alt hough t he it  has 
received  less no t ice t han ccd im aging . There is no sp eci f ic and regu lar  
RASC forum  for d iscussing ast ronom ical sket ching , nor p rog ram m es 
f or  develop ing  it , alt hough its p ract ice form s a necessary part  of  t he 
cer t i f icat ion  for t he Isabel K. W i l l iam son  Lunar p rog ram m e, and t he 
M essier  and Finest  N GC program m es, and it  is st rongly encourag ed  by 
t he var ious RASC observing sect ions. Prom inent  cur ren t  RASC 
m em bers w ho have drawn at  t he eyep iece include Scot t  Young  
(W inn ip eg  Cen t re), Bill W ei r  (Vict o r ia Cent re), Car l Rousell (Ham il t on  
Cent re), Barry M at t hew s (Ot t aw a Cent re), Gi lb er t  St -Ong e (La So ciet e 
d 'ast ronom ie de M ont real et  du Cen t re f rancophone de M ont real de la 
Societ e royale d 'ast ronom ie du Canada), and Dr. David H. Levy (Jarnac 
Observat o ry, Vai l  AZ). Two im ages are included in t his exhib it ion t o  
rep resent  ast ronom ical sket ching  in t he m odern RASC; t he m ore 
im port ant  of  t hese is by t he lat e Fr. Lucian Kem b le, and it  is a m odel of  
t he use of  draw ing in a log -book  ent ry.

In t he sphere of  am at eur  ast ronom y it  seem s t hat  t he hand-  
drawn ast ronom ical im age is enjoying som et hing of  a renaissance, 
alt hough i ron ical ly  t hat  may be due to a very unt rad it ional t echno log y: 
w eb -based  com m unicat ion  (see t he sources in note 3 above). The 
m ajor change in ast ronom ical draw ing t hat  can be f o reseen is t he 
increasing  m eld ing of  19th-cent ury art  m et hods w it h m odern im age 
processing . This has led in many inst ances to ast ronom ical d raw ings 
w hich seek  m ore and more to t ake on t he ap p earance of  ast ronom ical  
phot ographs, such as t he f inal im age in t his exhib it ion. How  far t hat  is



desirab le is cer t ain ly  open to debat e. Those w ho have t hought  deep ly  
about  t he hist ory of  ast ronom ical observat ion, w ho t hem selves are 
m odern observers, and have at t em p t ed  to underst and  t he w ork of  
t heir  p redecesso rs by doing it  t hey w ay t hey d id , w il l cont inue to use 
both ccd cam eras and graphit e penci l  and paper , d raw ing r igorously 
and creat ively  on all t he observing st yles, t echn iq ues, and t echno log ies 
avai lab le t o t hem . W e could do w orse than f o l low  in t he f oot st eps of  
Dr. W i l l iam  Sheehan and St ephen J. O'M eara. Catalogue and introduction
prepared by R. A. Rosenfeld for the H istory Comm ittee
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Catalogue

1. Tools f o r  ast ronom ical d raw ing , ca. 1850-1950. A rep resen t at ive 
co l lect io n  of  t he sort  of  t ools used to p roduce t he draw ings in this exh ib i t ion . These 
include no t ebooks, st eel nibs, nib ho lders of  bone and p last ic (t oget her  t hese form  
dip  pens), goose and crow  quil ls (cut  f rom t he act ual f eat hers), penknif e, rul ing pen  
(m ult ip le w id t h ancest o r  of  t he sing le-w id t h  draf t ing pen), m echanical  p enci ls of  
si lver, bone and copper-al loy, and p last ic, an erasing knif e, erasing shield , and gum  
eraser, a f i t t ed  box of  Germ an-si lver  and copper-al loy d raf t ing / m at hem at ical  
inst rum ent s, com passes, d ividers, p ro t ract or , rulers and st raigh t -edges, a M annheim  
t ype sl ide ru le, a Japanese t ravel ing  Suzur ibako  wit h ink-st one and ink st ick  (som e 
ast ronom ers p ref erred  to mix t heir  own ink pr ior to a night 's work), a pap er  cl ip  and  
port ab le w r i t ing  board , t or t i l i ons and sand ing b lock (t he t or t i l l ons were used to  
blend p enci l  and o t her  dry p igm ent s on t he page; t he sanding b lock  was used to 
sharpen or clean  penci ls of  all t ypes, and tort i l lons), a penci l  case w it h num erous 
graph it e, chalk , and w at erco lour  penci ls, a t ravel ing  w at erco lour  box, sab le, and  
cam el hair  w at erco lo ur  brushes, a slan t / t i le for mixing co lours, charcoal and a port e-  
crayon, and Con t e crayons. All of  t hese art i f act s w ork as well now w hen t hey w ere 
m ade. Due to t he relat ive conservat ism  in t he funct ional elem ent s of  t rad it ional  
w rit ing t oo ls m odern equivalent s of  v i r t ual ly all of  t hese inst rum ent s can be ob t ained  
t oday. That  conservat ism  works both ways; t he tools used by Char les M essier  in t he 
18th cen t u ry f or  his com et  and nebu la d raw ings are ident ical to t hose show  here. The 
t ool and t echn iq ue w hich must  st r ike an ast ronom ical  art ist  of  t oday as m ost  al ien  are 
t he erasing  knif e, and em ploying  its sharp  edge to m ake correct ions in sk et ches. If 
used w it h care t he erasing knif e is as ef f ect ive as any m odern p last ic eraser ; in som e 
cases it  is m uch m ore ef f icient . The f ine b lade on an erasing knif e al lows one to w ork  
on an area m uch sm al ler  t han one can w it h a t r im m ed vinyl eraser. The user  of  t he 
knif e must  rem em ber  to re-com press t he paper  f ibres w it h a burnisher (a sm oot h  
sm all st one w il l  do) to even out  t he sur f ace and p revent  ink seep ag e. Inst ead  of  an 
erasing knif e, som e art ist s in t he ear ly 20th cent ury used f lex ib le b lades f rom  safet y  
razors. The t echn iq ue is much saf er  t han it  sounds. Li t .:Pike 1856;Stanley 1878.



2. RASC Telescop es, ca. 1904-1909. The f irst  phot ograph shows Dr. J.J. 
W adsw ort h ' s 12.5"  (31.75cm ) ref lect o r  in t he observat ory in his yard in Sim coe, 
Ont ar io  (t he inst rum ent  is som et im es l ist ed as 12"  [30.5cm ]  in t he sources). He 
personal ly const ruct ed  all  t he op t ical  and m echanical  com ponent s of  t he system . It 
was an im pressive am at eu r  t elesco p e m aking (ATM ) accom p lishm en t  for  a Canad ian  
at  t he t im e, and would  st i l l  have im pressed  if done during t he phase of  t he ATM  
m ovem ent  under Russell W . Por t er  and Alber t  G. Ingalls a half  cen t u ry lat er . The 
Germ an equat o r ial  m ount  (GEM ) m ount  was clock  dr iven, and accu rat e enough to  
perm it  ast rophot og raphy (Brought on 1994, 138), alt hough t he inst rum ent ' s ch ief  
im aging f am e is as t he research inst rum ent  for t he selenog raphers of  Sim coe: Cora 
Beem er, Eva M. Brook (see cat . no. 8 below ), and H elen  St ennet t . The second  
phot og raph was p resum ab ly shot  during  a star part y (given t he pho t og raph ic 
t echno logy of  t he t im e, it  m ay rat her  be a shot  posed to look l ike a st ar part y). Of  the 
t wo inst rum ent s shown, one is alm ost  cer t ain ly  t he RASC's 4"  (10.16cm ) Thom as 
Cooke achrom at ic ref ract o r  (a h igher  end version of  t he period 's " com m on  
t elescop e" ), and t he o t her  is, som ew hat  unexp ect ed ly, a short  f ocal lengt h ref lect o r , 
probab ly w it h a 3" -4.5"  (7 .62cm -11.43cm ) m irror. The Cooke is on a st urdy 
alt azim ut h m ount  at op a f ield  t r ipod , and t he sm all ref lect o r  may be sim ilar ly  
m ount ed , alt hough it  is d if f icu lt  to be cer t ain . Out  of  t he f ive h ist o r ical ly sign i f icant  
" com m on"  am at eur  t elesco p es belong ing  to t he RASC in 1904, t he Cooke is t he only 
one st i l l  in t he possession of  t he N at ional  Societ y. The BAA have been m ore 
successf u l in p reserving  t heir  her i t ag e of  inst rum ent s t han has t he RASC. Li t .:H arvey



3. Page f rom  a no t ebook of  t he Rev'd T. W . W eb b . "Astronomical Index". Pen and 
India ink on paper. Bound in full leather covers. Individual folios 4.5"x7.125", with some irregular pages. 
Contains some sketches of nebulae. ca. 1855-pre-1885. W eb b  (1807-1885), alt hough not  
af f i l iat ed  w it h t he RASC, en joyed im m ense resp ect  am ong its m em bers, p r im ar i ly for  
his leg endary  g eneral  observing guide (W eb b  1859). W eb b  was a sk il led  observer  
and an ear ly cham p ion of  si lver on glass ref lect o rs. The RASC acquired  t his W eb b  
not eb ook  in 1910 t hrough a gif t  of  t he p rom inent  Ham ilt on  Cent re m em ber G. Parry 
Jenk ins, FRAS. Jenkins acquired  t he book in Heref o rd  in 1889, w here he lived for a 
t im e and was a f r iend of  t he g reat  t elesco p e m aker G. H. W it h , who was also a close 
personal f r iend  of  W ebb ' s. Both W eb b  and Jenk ins used t elescop es by W it h . Like 
m any of  W eb b ' s surviving not ebooks, t he RASC volum e bears t he marks of  a caref u l ly  
execu t ed  p roduct ion, giving t he im pression of  a f in ished p roduct , rat her  than of  
rough w ork ing  not es. This is clear ly  not  an observat ional not ebook, but  a record  of  
his var ied  read ing  in t he ast ronom ical l i t erat ure, int ended  as an im port ant  research  
t ool for his research and w rit ing. M ore research on t he t ext  is required , but  it  seem s 
l ikely t hat  W eb b  used t his not ebook in t he com posing  of  his epochal Celest i a l  
Ob ject s f or  Com m on Telescopes. The book bears signs of  use, am ong w hich is a 
f u r t her  level of  o rganizat ion im posed on t he cont ent s; W eb b  has assigned  d if f erent -  
co lou red  m ark ings to som e of  t he sources. On t he page exhib it ed  here t he nebu la 
sket ches are m eant  to be qu ick  visual rem inders of  som e of  t he draw ings pub lished  
by Lord Rosse (Rosse 1850). In descend ing  o rder  down t he page t hese are M 99, M 97, 
N GC2392, and N GC1980. W eb b  him self  d escr ib es t he f irst  of  his draw ings here as a 
" very rough sket ch  for ident i f icat ion" . From t he st andpo in t  of  l ikeness to Rosse's 
im ages, t hey are rough; t he f irst  two are cer t ain ly  closer  to Rosse's d raw ings than are 
t he last . W eb b ' s sket ches are perhaps best  v iew ed  as d iag ram m at ic, alm ost  l ike 
" icons"  t hrough w hich he can access t he Rosse im ages f i led  in his m em ory. They are 
not  unat t ract ive, and add a cer t ain  in t erest  to t he page. They also signal t hat  t hose 
im ages and Rosse's argum ent s regard ing  t hem  w ere par t icu lar ly im port ant  to W eb b ,



for none of  t he o t her  ent r ies are i l lust rat ed  in t he sam e way. A p relim inary  
exam inat ion revealed  no underdraw ings, pent im ent i , or penci l  marks w hich had  
escap ed  inking, so it  is l ikely t hese sket ches w ere t ru l y  drawn as f reehand  sket ches, 
w it hout  any p rel im inary layout . Lit .: Chant 1910b; Robinson and Robinson 2006.

4. Coronal st ream ers and so lar  p rom inences at  t o t al i t y during t he solar  
ecl ip se of  9th August , 1896, by M ary Proct or. "Corona as seen Aug 9th". Compasses, 

graphite pencil, and watercolours on paper. 4.563"x5.563". M ary Proct or (1862-1957) was a 
daught er  of  t he not ed  English ast ronom ical  aut hor  and lect urer  Richard  Proct or  
(1837-1888). M ary f o l low ed  in her fat her ' s f oo t st eps, becom ing  a not ed popular izer  
of  ast ronom y. For m any of  t he " qual i t y"  N ew  England papers f rom t he lat e Edw ard ian  
per iod  to t he end of  t he Great  Depression she f u lf i l led  t he role H elen  Hogg p layed  
at  t he Toront o St ar d ecad es lat er . In add it ion  to her ast ronom ical journal ism , M ary 
led ecl ip se exped it ions for am at eurs. This draw ing was done in t he per iod  just  bef ore 
her r ise to p rom inence as an ast ronom ical  personal it y. It is t yp ical of  am at eur  
sket ches of  ecl ipse p henom ena in t he per iod  ca. 1860-ca. 1929. It is not  known how  
t he RASC acquired  t his im age. It may have been f rom a m em ber who was on this, or a 
subsequent  ecl ipse exped it ion  w it h M ary, or it  may have been given to t he Societ y in 
t he ear ly 1970s by Richard  and M ary's relat ive, Doug las Richard Proct or  (Darby) 
Coat s, a t h ree-  t im e President  of  t he W inn ip eg  Cen t re (Broughton 1994, 198). M ary 
p repared  t he im age by f irst  inscr ib ing  t he ci rcle for t he occul t ed  so lar d isc— and, 
curiously, f or t he inner  co rona— wit h a pair  of  com passes and a penci l . She may next  
have co loured  t he occu l t ed  d isc in b lack, possib ly even prior to t he ecl ip se. The 
coronal st ream ers w ere t hen draw n, and f inally t he so lar p rom inences w ere paint ed  
in w at erco lour  d irect ly  w it hout  underd raw ing  in penci l . The w ork seq uence can be 
est ab l ished  t hrough t he over lapp ing  of  t he var ious m edia: t he p lacem en t  of  t he 
coronal st ream ers and t he so lar p rom inences require t he circles to be draw n f irst ; 
t here are t races of  dam age f rom sm all w at er  d rop let s near t he beg inning  of  som e of  
t he st ream ers; t he b lack  w at erco lour  over lays t he penci l, and t he red w at erco lour  
over lays t he b lack. App rox im at ely  ind icat ing  t he area of  t he inner and m idd le 
coronas w it h a pair  of  com passes, and leaving t he area b lank seem s a st range 
st rat egy. It may ind icat e t hat  she was not  in t erest ed  in t hose coronal sect ions, or t hat  
t he sket ch was lef t  unf in ished . M ary Proct o r  did not  have a lot  of  t im e to w ork ; t he 
durat ion of  t o t al i t y was 2' 43" . She m ay have done som e of  t he w ork  f rom m em ory



and t ext ual and g raph ic notes im m ed iat ely  af t er  t he ecl ipse, as was (and is) t he 
p ract ice of  m any exp er ienced  observers (Pang 2002, 90, 105; W arn er  1983, 111). Lit .: 
KidweIl  1984.

5. Great  sunspot  of  1898, by John A. Brashear. "Great -Sun-Spot— Sep t - 13.10 am/
3" [7.62cm] Telescope Power 100 by Dr J A Brashear". Graphite pencil, and pen and India ink on paper. 
4.125"x5". Brashear  (1840-1920), a conf i rm ed  au t od id act  t rained  as a m il l-w right , 
becam e one of  t he out st and ing  t elesco p e m akers of  t he lat er  19th and ear ly 20th 
cent ury. H e was also one of  t he most  at t ract ive charact ers in t he f i rm am ent  of  Nort h  
Am er ican  ast ronom y at  t he t im e. Throughout  his l if e, even af t er  he becam e a key 
supp lier  of  ad vanced  op t ical  system s to t hose on t he cut t ing  edge of  t he nascent  
d iscip l ine of  ast rophysics, he st i l l  t ook  g reat  p leasure in recreat ional  observing. His 
relat ions w it h Canad ian  ast ronom ers, p rof essional and am at eur , w ere very good. His 
f irm p rovided  t he op t ics for t he 15"  (38.1 cm ) ref ract o r  of  t he Dom in ion Observat o ry  
(1905) in Ot t aw a (t he ob ject ive is now in t he co l lect ions of  t he Canad ian  M useum  of  
Scien ce and Techno logy), and f igured  t he 72"  (1.83m ) m irror  of  t he Plasket t  
t elesco p e (1918) for  t he Dom in ion Ast rophysical  Observat o ry in Vict o r ia (t he m irror  
is on d isp lay as part  of  t he Cen t re of  t he Un iverse educat ional  f aci l i t y  t here). Brashear  
was an honorary m em ber  of  t he RASC w ho act ual ly  t ook an act ive part  in t he Societ y, 
occasional ly  m eet ing  w it h m em bers and w ri t ing  f or  t he Journal . He and his f am ily  
w ould vacat ion  on t heir  island in M uskoka, " Urania' s Isle" . Brashear w r i t es: " I had, of  
course, a l i t t le t elesco p e to use at  M uskoka. It was m ount ed  on a t r ipod on t he porch  
of  t he co t t ag e, and peop le used to com e in t heir  boat s on f ine night s to get  a p eep  at  
w hat ever  t hey could  see"  (Brashear 1924, 155). It was p robab ly w it h t hat  t elesco p e 
t hat  Brashear  did t he draw ing exhib i t ed  here (Sep t em b er  1898 was ei t her  just  af t er  
or just  b ef o re he and his w if e purchased  " Urania' s Isle" ). Brashear's t rain ing  as a m i l l 
w right  m eant  he had to acquire a f aci l i t y  in read ing  (and p resum ab ly execut ing ) 
t echn ical  d raw ings. His skil l w it h t he penci l  is obvious. The rap id  d evelop m en t  of  t he 
Great  Sunsp o t  of  1898 was p ar t icu lar ly not ed. The Societ y  acq u ired  this and ano t her  
draw ing by Brashear f rom t he art ist  h im self , who sent  t hem  to t he RASC as an 
observing rep o r t  (Harvey 1899). The im age exhib i t ed  here is of  a m useum  qual i t y  
f acsim i le p rep ared  f or  t his exhib it ion (t o exam ine it , ask t he RASC archivist ). It w as 
draw n f rom  a pho t ocopy in t he RASC Arch ives; t he o r ig inal is now in t he N at ional  
Archives of  Canad a. Lit .: Brashear 1924: Enright 2007, 63-68.



6. Sunspot  d raw ing  of  1890, by Allan F. M il ler . "Su n Sp o t / 1890 N o v30./ a .f .m ."  
waterco lours on waterco lour paper. 5.69"x7". A. F. M il ler  (1851-1947) was one of  t he m ost  
accom p l ished  am at eu r  m em b ers of  t he ear ly RASC. His observing ab i l i t ies and  
ast rophysical  k now led ge led  t o  his being appo in t ed  to t he IAU. M il ler  was RASC 
President  just  af t er  t he Great  W ar . His own pr ivat e observat ory was eq u ip p ed  w it h  
an excel len t  4"  (10.16cm ) ach rom at ic ref ract o r  by W rey  on a GEM , eq u ip p ed  w it h a 
f i lar  m icrom et er  (an exp ensive accessory, but  much m ore com m on a cen t u ry  ago  
t han t oday), and a Brow ning st ar  sp ect ro sco p e. M il ler ' s observat ory w as locat ed  on 
Car l t on  St reet , in w hat  is now  dow nt ow n Toront o  (t he W ray t elesco p e is now  on 
d isp lay at  t he Cen t re of  t he Un iverse ed ucat ional  f aci l i t y  in Vict o r ia, keep ing  
com pany w it h t he 72"  Plasket t ' s orig inal m irror). This would have been an ex cel len t  
inst rum ent  for so lar  w ork. The Arch ives have several of  his sunspot  w at erco lours. He 
was a skil l f u l ast ronom ical  w at erco lo ur ist  (see cat . nos. 7, 9-10 below ). No  
underd raw ing  is v isib le; M i l ler  m ay have had suf f icient  con f idence to d isp ense w it h  
t hat  st age. The l ight er  t ones o f  brown in t he penum bra seem  to have been laid down  
f i rst , f o l low ed  by t he dark  of  t he um bra, and f inally t he w hit e highl ight s. This 
seq uence, revealed  by low -p ow er  m icroscop ic exam inat ion of  t he paint  layers, w ould  
be hard to lay dow n w it hout  t he g u id ance of  a cart oon. Part icu lar ly ef f ect ive is t he 
use of  w hit e to d ep ict  t he so lar  g ranu lat ion . It is t oo p recise and con t ro l led  to have 
been done w it h a spat t er  t echn iq u e. Lit.: Broughton 1994,137.



7. Hydrogen f lares, 1893, by A l lan  F. M il ler . " 2 5 8 °/1893 Aug 13 8h 30m/  Hydrogen 
flares," . Pen and India ink, and crayon on paper. 4"x5". Presum ab ly done w it h t he sam e 
eq u ip m en t  as cat . nos. 6 above, and 9- 10 below . It is just  rem ot ely possib le this 
observat ion  was m ade in w hit e l ight ; cou ld  it  have been m ade spect roscop ical ly?

8. M are cr isium  (Sea of  Tears), by Eva M . Brook ." M areCr isiu m - D ec3rd'95./
Sim coe/  12inch [sic.] Reflector/  E. M . Brook". Graphite pencil and waterco lour on thick-weight  J. 
Whatman waterco lour paper (watermark part ially visib le). 10"x13". Eva Brook was one of  t he 
Sim coe selenog rap hers m ent ioned  in cat . no. 2 above. This paint ing  is t he largest  
exam p le of  t heir  w ork in t he RASC Arch ives. An underd raw ing  was f irst  done w it h t he 
p enci l , and t he rest  was done in a g r isai l le wash. The nat ural co lour  of  t he paper  was 
used for t he w hit e highl ight s. Lit.: Broughton 1994,45,138.



9. M ars 1884, by A l lan  F. M il ler . “ M ars/  1884/  Feb. 20th- 9h Aft . M ar.3rd 11h.30mA f t ./ 4 in .
W ray Achromat ic -  Power 200.". Compasses, graphite pencil, pen and ink, and watercolours on thick- 
weight waterco lour paper. 1.44"x4.5". On M il ler , see cat . nos. 6-7 above, and 10 below . The 
p lanet ary d iscs was f irst  d raw n w it h t he com passes (f irst  in penci l , t hen w it h a l ight  
ink), t hen t he very d i lu t e w at erco lours w ere laid down. The nat ural co lou r  of  t he 
paper  was used for he po lar  caps. The m ut ed t onal range, and t he cryp t ic " 9h Af t ."  
and 11h.30m Af t ."  are suggest ive of  dayt im e observat ions, yet  M ars did not  rise by 
t hose t im es on t he dat es ind icat ed .

10. Jup it er  w it h dark  spot , and Occu l t at ion  of  Sat urn by t he M oon,
1883, by Al lan  F. M i l ler . “ Jupiter -  Jan. 29th, 8h Aft . 1883“ , and “ Occultat ion of Saturn by the 
M oon./  1883 April 9d 8h 33m 35s. Af t ./  Toronto Mean Tim e." Compasses, graphite pencil, waterco lours, and 
waterco lour papers, scissors, and glue. 2.69"x3.19" (Jup iter), 2.25"x2.5" (M oon and Saturn). On M il ler  
see cat . N os. 6-7, 9 ab ove. The im age of  Jup it er  shows ei t her  one of  t he dark  spots 
also repo r t ed  by co n t em p o rary  Brit ish observers, or a sat el l i t e in t ransit  across t he 
d isc. The p lanet ary d iscs w ere f irst  drawn w it h com passes and g raph it e (t he 
o b lat eness of  t he d iscs can be ach ieved  by m odif ying t he com pass draw n ci rcle). For 
t he Jovian im age t he yel low s w ere laid down f irst , f o l low ed  by t he w hit es, and end ing  
w it h t he d arker  co lours. In t he lunar occu l t at ion , t he l ight er  co lours of  t he M oon  
w ere laid down bef ore t he darker , and for Sat urn, t he f irst  layer of  co lour  was t he 
yel low , f o l low ed  by t he greys and b lacks. N ot e t he f ineness w it h w hich Cassini' s



d ivision has been d raw n. The background  for both, in t erp lanet ary sp ace, is rendered  
in b lack  w at erco lour . Both paint ings are act ually app l iques. The p lanet ary d iscs w ere 
caref u l ly  cut  out , and g lued  ont o t he b lack -pain t ed  background  rep resent ing  
in t erp lanet ary sp ace. The d im inut ive im age of  Saturn was cut  out  sep arat ely  f rom  t he 
M oon. The cut t ing , p resum ab ly w it h sharp  f ine-b lad ed  scissors, and t he align ing  and  
gluing w ere done w it h consid erab le ad ro it ness. A t race of  t he g lue l ine can be 
d et ect ed . Lit .: Broughton 1994,140; Hockey 1999.

11. Un id en t i f ied  com et  in st ar f ield , anon., lat e 19th-ear ly 20th cent ury.
Watercolours on black paper. 6.5"x7.69". There are no anno t at ions on t he im age or t he page 
on w hich it  is m ount ed  to aid in t he ident i f icat ion  of  ei t her  t he com et , or t he art ist , 
and no det ai ls of  t he inst rum ent  used (if  any), or t he circum st ances of  t he 
observat ion. The im age is qu it e com p et en t ly  done, and is com p arab le to sim ilar  
Vict o r ian  and Edw ard ian im ages of  com et s. The propor t ion of  head t o t ai l, and its 
g eneral  shape are rem in iscen t  of  Donat i ' s com et  (C/ 1858 L1, 1858 VI), yet  t he curve 
of  its t ai l  is reversed , w hich seem s an odd g raph ic st rat egy for port raying  a naked -eye 
com et . The curve is ap p rox im at ely  r ight  for t he Great  Com et  of  1882 (C/ 1882 R1, 
1882 II), yet  t heir  t ai ls, par t icu lar ly  t ow ards t heir  t erm in i , are unal ike. In t he RASC 
com et  draw ing only two relat ively  b r ight  stars are show n, and not  enough ot hers to 
suggest  an ident i f iab le ast er ism . The com b inat ion  of  g rey t ones w it h a b lueish cast , 
t og et her  w it h t he w hit e highl ight s is reasonab ly ef f ect ive. No t race of  underd raw ing  
is d iscern ib le. Lit .: Olson 1985; Olson and Pasachoff 1998.



12. Paraselene, 1892, by John Go ld ie. "Paraselene o f/  1892 Mar 19./  Drawn by John
Goldie Esqr/  Galt ." . Graphite pencil, crayons, compasses, straightedge, pen and India ink on paper. 
7.25"x10.75". This is both t he m ost  accom p lished  draw ing  in this exhib it ion (and in t he 
RASC Arch ives), and t he m ost  scien t i f ical ly  sign i f icant . Go ld ie was a m em ber  of  a 
p rom inen t  Gal t  f am ily w hose pat r iarch, also nam ed John, m ade several not ab le 
con t r ib u t ions to b o t an ical  science. In this im age, John Go ld ie t he ast ronom er  has 
cap t u red  a relat ively  rare at m osp her ic phenom enon, a paraselene, w hich is t he lunar  
eq u ivalen t  to t he ice halos, p arhel ia (sundogs), and associat ed  phenom ena caused  by 
t he ref ract ion  and ref lect ion  of  sunl ight  by very sm all at m ospher ic ice cryst als. W hen  
solar or lunar  ice halos and associat ed  p henom ena occur , t he sun or moon is usual ly  
low in t he hor izon. In Go ld ie' s d raw ing one can see a circum zen it hal  arc, a 22° halo, a 
p araselen ic ci rcle, and p araselena (m oon dogs). The d et ect ion  of  co lour  by t he eye 
during t hese p henom ena, as in t he paraselena here, is m ost  rare. Go ld ie f irst  
const ruct ed  t he m ain g eom et r ical  f eat ures w it h a pair  of  com passes and a 
st raig h t ed g e. He t hen did t he elab o rat e shad ing  w it h t he g raph it e penci l, using his 
co nsid erab le skil l in cross-hat ch ing  to creat e local var iat ions in t he darkness of  t he 
sky. H e f in ished  t he d raw ing  by adding t he co lours w it h t he crayons. This im age has 
never been  pub l ished , to our know ledge.



13. Sp iral galaxy in Ursa m ajor (M 81), by Raymond Broadfoot . "M 81 by R.

Broadfoot presented to R.CASC [sic.] June 1956". Acrylic on canvas. Ca. 10"x15". Raym ond Broad f oot  
was inst rum ent al in reviving t he p ract ice of  regular  observing groups in t he 
m id-1950s in t he Toron t o  Cen t re, and he served as N at ional  Treasurer  for a t im e in 
t he m id -1960s. His pain t ing  of  M 81 (N GC 3031, a t ype Sb sp iral) is one of  t h ree he 
donat ed  t o t he N at ional  Societ y, and t hey have hung in t he N at ional  Of f ice ever  
since, at  252 Co l leg e St., 124 M ert on, and at  136 Dupont . Broadfoot ' s ser ies of  
paint ings are not  based  on his own observat ions t hrough m odest  am at eur  t elescop es, 
but  are his in t erp ret at ions of  classic pho t og raph ic im ages cap t u red  by t he big 
ref lect ors of  t he f irst  half  of  t he t w ent iet h cent ury. They resem b le t he sort  of  im ages 
t aken by Rit chie w it h t he 60"  (1.5m ) ref lect o r  on M ount  W ilso n . One suspect s 
Broadfoot ' s paint ing  is based on one or m ore of  t he im ages t aken ei t her  w it h the 
Hooker  100"  (2.54m ) at  M ount  W ilson , or w it h t he Hale 200"  (5.08m ) at  M ount  
Palom ar. He has clear ly  t r ied  to rep roduce t he ef f ect  of  an ast ronom ical  phot ograph  
of  t hat  t im e. The ef f o r t  is qu it e successf u l ; t here is a cer t ain  t echn ical  vir t uosit y in 
achieving  t he ap p aren t  high realism  of  pho t og raphy by non -p ho t og rap h ic m eans. 
Broadf oot  has saved  his im age f rom being m erely t hat , by g iving it  a cer t ain  ext ra 
dynam ism . Exact ly how  is d if f icu lt  to p inpo int , but  it  may have som et hing  to do w it h  
his cho ice of  brush st rokes, and t he rhythm in t he layer ing  of  co lour  -  or not . He 
probab ly p rep ared  a car t oon, ei t her  f reehand  w it h a penci l  d irect ly  on t he canvas, or 
he may even have used t he Renaissance exp ed ien t  of  t ransf er r ing  t he out l ines of  t he 
design to t he canvas w it h pounce ap p l ied  to a cart oon (in t his case a phot og raph) 
wit h t iny ho les around  t he cont ours of  t he im age. He w ould  t hen p roceed  to add t he 
layers of  paint  (but  not  very t h ick ly t o avoid an im pasto ef f ect ). It is w ort h asking  
again: should  a d raw ing  or paint ing  asp ire to be as close as possib le to a pho t og raph? 
W h at  is one doing w hen one does t hat ? Lit .:Broughton 1994, 66, 270.



14. Hailey' s Com et , 1986, by Fr. Lucian Kem b le, ofm. "Deep Sky Observat ions/  
#1000+ 238/ ... Constellat ion Aquarius Com et/  Halley/ ... Cochrane AB/  21 Jan., 1986 (0045-0155 UT)". 
Graphite pencil on photocopied observing form. Ca. 8.5"x11". Fr. Lucian Kem b le (1922-1999) was 
a Franciscan  f r iar , and a not ed  deep -sky observer . He was t he d iscoverer  of  t he 
ast er ism  " Kem b le' s Cascad e"  in t he const el lat ion  Cam elop ardal is (1980), and was 
aw arded  t he RASC's Ken Chi l t on  Prize f or  his t housands of  ast ronom ical d raw ings 
and t he observat ional  p ersp icaci t y  t hey dem onst rat ed  (1989), and t he W eb b  
Societ y' s Aw ard  of  Ex cel len ce (1997). And he was ded icat ed  to help ing ot hers see 
w hat  he saw. He com m only used b inocu lars, and for a long t im e a 5"  (12.7cm ) 
Schm id t -Casseg rain  t elesco p e (SCT). Lat er  he inst al led  an 11"  (27.94cm ) SCT in his 
Roger Bacon Ob servat o ry  (nam ed af t er  a 13th-cen t u ry English Francsican nat ural  
phi losopher). The d raw ing  chosen for t his exhib it ion is one of  over f if t y observat ions 
of  Hailey' s com et  he had m ade to t hat  dat e. He was ab le to cap t u re its evanescen t  
and m ut ab le f eat ures exper t ly. W hat  marks his im age of f  f rom t hose of  RASC 
observers'  of  t he p revious appar i t ion  is its set t ing  on t he page; in t hose sevent y-six  
years t he co m et  sket ch  is now  em b ed ded  in a st andard ized  observing f o rm .7 The 
f o rm at  f o rces a cer t ain  r igour  in t he not ing and p resent at ion  of  in f orm at ion. The 
form  im poses a rout ine for f i l l ing  in t he f ields: down t he page, and lef t - t o - r igh t . Of  
course, one is f ree not  to f o l low  t hat  o rder  st r ict ly (an o rder  to w hich count less non-  
ast ronom ical  form s have cond it ioned  us), but  it is d if f eren t  w it h t he f ields. There is a 
t w inge of  gu il t  if one leaves som e of  t hem  b lank. The im posit ion of  g reat er  r igour is 
not  a bad t h ing , and t he consist ent  en t r ies eases t he com par ison of  observat ions, and  
t heir  subsequent  conversion  to o t her  f o rm at s for analysis. Our p resent  p ract ice does



not  g ive us l icense, how ever, to assum e t hat  just  because a Vict o r ian  observer didn' t  
use a w el l - o rd ered  pr int ed observing  form, t hat  he or she was incap ab le of  not ing  
t he t hings w e record . Fr. Kem ble's record  of  his observat ion of  Hailey' s com et  
exhib it ed  here is exem p lary f or how t he m odern form can in t eg rat e w rit t en and  
visual dat a. Lit .: Bergbusch 1999.

15. Green  f lash at  sunset , 2007, by R. A. Rosenfeld . " Green  Flash/  
set t ing Sun/  16.3.'08" . Com passes, g raphit e penci l , and crayons on 
l ig h t -w eigh t  w at erco lou r  paper, w it h m inim al im age processing . 
4" x4.94" . This draw ing  records one of  t he m ore com m on var iet ies of  t he green  
f lash, t he m ock  m irage. Green  f lash p henom ena are ef f ect s of  at m osp her ic ref ract ion  
w hich m ay be seen  f leet ing ly  at  sunr ise and sunset , if cond it ions are f avourab le. This 
was observed  dur ing  sunset  on M arch 16, f rom an elevat ed  posit ion in Toront o  w it h a 
clear  view  to t he W est ern  hor izon (a rare circum st ance!). For t hose in t erest ed  in 
pursuing t he g reen  f lash, Fr. O'Connel l ' s classic m onograph (1958) can now be
consu lt ed  o n l ine at  h t t p :/ / ad sab s.harvard .ed u / ab s/ 1958RA......4 .....O (not e: t he
im ages have not  been op t im ally rep roduced ), and an excel len t  up - t o -d at e 
p resent at ion  of  t he phenom ena is on And rew  T. Young's w eb sit e 
ht t p :/ / m in t aka.sd su .ed u / GF/ ind ex .h t m l , com p let e w it h an im at ed  gif s and  
phot ographs, cr i t ical  d iscussions of  m odern t heo r ies, and b ib l iog raph ical  and  
observing resources. The eq u ip m ent  used was a 3.15"  (8cm ) f .6 sem i-apo  ref ract o r  
(shades of  t he " com m on t elesco p e"  of  a cent ury bef ore), an ob ject ive f i l t er  of  Baader  
Ast ro -So lar  Saf et y f i lm , a 25-m m  Plossl eyep iece, and an no. 12 W rat t en  f i l t er .8 The 
solar d isc was draw n w it h a pair of  com passes and t hen d ist o rt ed  to t he observed  
am ount  w it h a g raph it e penci l , t he co lour ing  of  t he so lar  su r f ace f o l low ed , t hen t he 
green f lash, and  f inal ly t he dark  d ist ort ion of  t he so lar  d isc at  t he bot t om . The im age 
processing  so f t w are was used p r incipal ly  to creat e t he dark  background  as seen  
t hrough a f u l l - ap er t u re so lar  f i l t er . The cho ice of  support  was not  an ent irely happy

http://adsabs.harvard.edu/abs/1958RA
http://mintaka.sdsu.edu/GF/index.html


one; t he rough sur f ace t ex t ure of  t he paper  is st i l l  d iscern ib le beneat h t he co louring  
of  t he so lar d isc. The m om ent  d ep ict ed  is t hat  perceived  just  as t he m om ent ary g reen  
f lash van ishes; it  g ive t he im pression of  d isappear ing  upwards. It must  be adm it t ed  
t hat  this im age is t he most  eg reg ious exam p le in this exhib it ion of  a d raw ing  given a 
p ho t og rap h ic ap p earan ce. It is som et h ing  w hich has got t en m uch easier  w it h m odern  
im ag e-p rocessing  so f t w are, and ref lect s a t rend  w hich can be seen in m any of  t he 
curren t  ast ronom ical  sk et ches on t he w eb . The art ist  of  t his im age has g rave 
reservat ions about  t he p ract ice, p ar t icu lar ly  if  it  dr ives out  ear l ier  ways of  dep ict ing  
ast ronom ical  p henom ena. For excel len t  exam p les of  f ine w ork f irm ly roo t ed  in t he 
l ively and f unct ional  t rad it ion  of  ast ronom ical  d raw ing , see 
ht t p :/ / m t ham i l t o n .uco l ick .o rg / p ub l ic/ Tw o W eek sOn M ars/ .

http://mthamilton.ucolick.org/public/TwoWeeksOnMars/
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N o t e s

1. To our knowledge no serious commentator has at t ributed extant  ast ronomical imagery to 
ext inct  fossil hominid species (i.e., Homo sapiens neanderthalensis/ H. neanderthaiensis), yet  
serious claims for the creat ion of ast ronomical art  at  sites like Lascaux ca. 20,000-15,000 B.P. 
have been advanced on behalf of our upper-paleolit hic ancestors (Rappengluck 1999). Such 
claims are best met  with interested scept icism.

2. E.g., the 150-Foot  Solar Tower Current  Sunspot  Drawing (ht tp:/ / ast ro.ucla.edu/
~obs/ cur_drw.html), or the reports of the various observing sect ions of the Brit ish Ast ronomical 
Associat ion, for which see the JBAA.

3. For a modern inst ruct ional guide see Handy e t  al. 2007 (n.b., there are other ef fect ive 
t echnical approaches than those described in this book). For a collect ion of modern examples 
of ast ronomical sketching, see the Ast ronomy Sketch of the Day site (ht tp:/ / www.asod.info/ ), 
and for an act ive web community there is a dedicated Cloudy Nights forum 
(ht tp:/ / www.cloudvniqhts.eom/ ubbthreads/ post list .php/ Cat / 0/ Board/ Sketching). Jeremy 
Perez maintains an excellent  collect ion of web resources on all aspects of ast ronomical 
sketching (ht tp:/ / www.perezmedia.net / beltofvenus/ archives/ 000567.html).

4. For technical reasons it has not been included in this exhibit ion.

5. Hence the t it le of Webb's celebrated handbook: Webb 1859.

6. Published examples of Chant 's drawings can be found in JRASC; Chant  1910a (Hailey's 
comet  on its 1910 apparit ion).

7. Some professionals at some of the larger inst itut ions were apparent ly using forms by the 
mid 19th century (Airy 1896).

8. Ment ion of f ilters highlights another interest ing change in the craf t  of observing. Various 
f ilters for solar work were employed in the 19th century. This was not the case with f ilters for 
planetary work. They are ubiquitous now, yet  they were apparent ly not regularly used by the 
Victorians and Edwardians; none of t he various edit ions of Webb's handbook recommend 
them. Nineteenth-century inst rument makers certainly possessed the technologies for 
producing usable planetary f ilters, had the ast ronomers desired them.

http://astro.ucla.edu/
http://www.asod.info/
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