David Elijah Packer: cluster variables,

meteors and the solar corona

Jeremy Shears

David Elijah Packer (1862—1936), a librarian by profession, was an enthusiastic amateur
astronomer who observed from London and Birmingham. He first came to the attention
of the astronomical community in 1890 when he discovered a variable star in the
globular cluster M5, only the second periodic variable to be discovered in a globular
cluster.He also observed meteors and nebulae,on one occasion reporting a brightening
in the nucleus of the galaxy M77. However, his remarkable claims in 1896 that he had
photographed the solar corona in daylight were soon shown to be flawed.

Biographical sketch

David Elijah Packer was born in Bermondsey, Londor,862

1921) on 1893 Dec 10 at Southwark, Lon8and the couple went
on to have seven children (Figurel2)lhe marriage took place
around the same time as his move to Birminghaffacirhis letter

April,* the eldest child of Edward Packer (182896) and Emma to the BAAJournal,written just four days after the wedding, gave
(Bidmead) Packer (1831918)2 David attended the Free Grammarthe Library’s addres¥. He later became Librarian at the city’s
School of St Olave and St John at Stirchley & Bournville Free Public Library (Figug3.12 During the
Southwark, where he performed well, First World War he assumed oversight of three tibeadue to
especially in arithmetic, algebra and staff shortages caused by men serving at the Rrmntvas re-
general mathematiés. sponsible for organising the first ‘open accesdiljgdibrary in
Edward Packer was a basket makerBirmingham, in which books could be viewed on she)wather
as was his father and grandfather bethan presenting a librarian with a list of titleat they would then
fore him, the Packer family originally fetch from the book roor#.
coming to London from Thanet, in  Packer lived in south Birmingham for the rest o lfie. The
Kent. The English basket-making in- newly married couple initially set up home at 3®y@ion Road,
dustry was in decline during the sec- Bournbrook, then in 1903 they moved to a new hoifegvastreets
ond half of the nineteenth century due away at 71 Oak Tree Lane, Selly Oak. With an exipgrfemily they
to the availability of cheaper imports later rented a larger property a short distance/@ava Lansdowne
from Europe. In spite of this, Edward Villas, 864 Bristol Road. When Packer retired fidorary service he
was still in business in 1881, but the was allocated a new council house in Northfielst, gouth of Selly
prospects for his son continuing in a Oak, where he lived with his daughter Ruth, higwifeady having
Figure 1. David Elijah Packer in later trade that had made a living for gen- died. When Ruth married, he moved into her new hate
lite. (Image courtesy of Sheila Smail). grations of his ancestors were prob-Sunningdale, Ashmead Drive, Rednal (now on thensavesstern

ably limited4 Thus at the age of 18 we find David Packer working

as an Oilman’s Assistant, supplying fuel for thdaps of Lon-
don> However, ten years later, in 1891, and still lg/imith his
parents, he had apparently returned to the workdiotation as a
‘Student of Natural Science and Mathematfcs’.

At this time it was most unusual to leave paid ewyplent to
return to study. It was even more unusual to datsbe age of
nearly thirty, perhaps suggesting his academiatslead finally
been recognised, but certainly indicating an endsas for sci-
ence. By 1892 he was working at the Cambridge @agswy as an
observing assistant on the 25-inch (63.5 cm) NeWel#scope.
The instrument had recently been transferred tolCiaige from
Gateshead and in 1892 was still undergoing comamisgj.”

This must have been a dream job for Packer, wastshort-
lived as he left Cambridge in 1892 September. €asan for his
sudden departure is not known. He later commeatedirtily mem-
bers: ‘professional jealousy soon drove me from Q#fge and |
became an exilé.

Packer soon found alternative employment, asarldor at Bir-
mingham Central Free Library. He married SarahBan (186%+
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edge of Birmingham).
This was adjacentto the
Lickey Hills, where he
enjoyed walking until
his death in 1938.
Quite when Packer
became interested in
astronomy is not
known. He was cer-
tainly observing the
night skies in 1882, at

Figure 2. D. E. Packer

and his family in 1899.

Daughter, Sarah, is in the
arms of Packer’s wife,

Sarah Ann. David Edward
is next to his father.
Howard sits on the stool
and Roland is standing on
the right. (Image courtesy
of Sheila Smail).
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Figure 3. Stirchley & Bournville Free Public Library, 19234 (Used with
permission of the Library of Birmingham Photograpl@ollections. Pho-
tograph by Lewis Lloyd).

the age of twenty, and six years later, in 188&,Jba was using a
4%-inch (11.4 cm) refractor to follow Sawerthalsr@et (C/1888

D1) from Bermondse$g The instrument was of the dialyte design,

which was popular at the time as it was cheapéil than
conventional achromatic telescopes. It compriskdge crown
glass objective with a much smaller flint glass dstream to make
an achromatic lens, flint glass being more expendaltye re-
fractors were advocated by Packer’s friend and anghterbert
Ingall FRAS (18461903), who lived not too far away in Champion
Hill, south London. Packer visited Ingall regulaidyjoin him for
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1905) at the Royal Observatory Edinburgh and TEHC. Espin
(1858-1934) at Tow Law, County Durham. Espin soon corgim
the star’s variability. By coincidence, whilst aiting a meeting of
the RAS Packer saw exhibited two photographs ofaéén by A.
A. Common (18441903) in 1890 April and May, each of which
showed the star at a different brightn#ss.

Packer announced his discovery of the new variatiteeEng-
lish Mechanicof June 2% and in theSidereal Messengé? His
observations with Ingall’'s telescope also revealsgcond star in
M5 that he suspected was variable and his skettheo€luster
showing both variables is shown in Figure 4. Oryzgéra reference
to Common'’s photographs confirmed this to be tise dsoting his
suspicion that other stars in the vicinity of M5t also be vari-
able, Packer suggested that others might likek® t@ the chal-
lenge of examining this cluster and others foraldd stars?!

Packer’s reports of the two new variables wereceatiby
Williamina Fleming (185%#1911) at Harvard College Observatory,
who used the Observatory’s plate collection to iromtheir vari-
ability, which Prof E. C. Pickering (1846-1919) aonced irAs-
tronomische Nachrichte® Pickering was already familiar with
Packer’s work as the two had previously correspdmadi®ut vari-
able stars, prompting Pickering to send him a meniptsof his
latest variable star catalogé®The Harvard confirmation, citing
Packer’s observations, must have come as a elftas he was
becoming concerned that Common was being credittédtiae
discovery, not because of any claims made by Contnmogelf,
merely that Packer’s announcements, made by avetyainknown
individual, had been overlooked by mady.

Even a few years later, it was still not univeng&thown that
Packer had made the discovery. For example whEnEarnard
(18571923) wrote a paper on the variables in M5 in 1888,
added the followind?ostcript ‘Since writing my paper on the
variable stars of the cluster M5, my attentionlwen called... to
the fact that two of these variables were origindiscovered by
Mr D. Packer, of London, in 1890... ... | am gladheoable to make
this correction for Mr Packer certainly deserveedit for this
discovery’?s

observing sessioridIngall had developed a reputation as a care-

ful lunar observer from the 1860s onwards, at ome tollaborat-
ing with another renowned selenographer, W. R.(B804-1881).
Ingall was an original member of the BAA, servinigstf on its
provisional committee and then on its first Couircil89015
Packer became a member of the BAAiIn 1892 Noveriaser
a Fellow of the Royal Astronomical Society, he \asvever at
one stage a doorkeeper at the Society’s rooms itington
Housel® He was keen to popularise ‘astronomy for the sishoo
and working classed” for example, during the apparition of 1P/
Halley in 1910 he was often seen on Weoley Comm@&irming-
ham offering views of the comet to the pulslic.

Messier 5 and the cluster variables

During the spring and summer of 1890, still livindgeondon, Packer
noticed that a 10th magnitude star near the ediytspthe globu-
lar cluster in Serpens, appeared to be variabteightness. His
initial observations were made with his 4%2-inchaefor and sub-
sequently corroborated using Ingall’s 10-inch imstent. Finding
no reference to a known variable star in the astrgnbooks to
which he had access, he contacted Prof Ralph Gup€l837
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Figure 4. Packer’s sketch of his two new variables in M5.rfrreef. 115.
North down, west to left.
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Figure 5. Variable stars in M5Top, photograph from ref. 31bottom,
drawing by Gaspar Bakos.

Packer’s role in discovering the first variableMid was also
highlighted by Solon Bailey (1854931) of Harvard College Ob-
servatory in his definitive 1917 review Wériable Stars in the
Cluster Messier B¢ Helen Sawyer Hogg (196%993), noted for
her pioneering research into globular clusters\amble stars,
also credited PackéfPacker’s discovery was particularly impor-
tant as it was only the second periodic variableedound in a
globular cluster, the first being discovered in 3889 by W. H.
Pickering’s (18581938) expedition to southern California from
Harvard College Observatot§.

More than 100 stars in M5 are now known to be \weidn
brightness, the vast majority of them belongingh® RR Lyrae
class. RR Lyrae stars, sometimes referred to astéli Variables’,
are pulsating stars similar to Cepheids and ascarcihe used as
standard candles to measure distances, sinceldtiemship be-
tween their luminosities and periods is well knowhey have
periods typically in the region 0.2 to 2 days. fFamy years Pack-
er’s two variables were classified as RR Lyraesstae first of the
class to be discovered in a globular. However, mecently an-
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Figure 6. Phase diagram of M5 Variable 42. Filled circlesrespnt photo-
graphic data given in ref. 31; open circles areualsestimates by Jirka
Dusek, Kamil Hornoch & Leo$ Ondra. The data foldmd a period of
25.738 dayqplot by Leo$ Ondra)

other class of pulsating variable has been recedrtise W Virginis
variables?® also known as a Type Il Cepheids, with periodktof
35 days, to which both of Packer’s stars have bssigned. The
two stars have been studied extensively over tseieg years
and are known as M5 V&2 with a period of 25.738 days, and M5
V84 31with a period of 26.42 days (Figures 5 and 6).

Early in 1891, the year following his first discoyePacker an-
nounced the detection of two more suspected vasabiis time
near the open clusters M103 and NGC 475 in Cadsiggdthough
no confirmation of either was forthcomidgln spite of his interest
in discovering variable stars, there is no evidehaehe pursued
the systematic observation of known variables, ratinen varia-
tions in Betelgeuse which will be discussed Rélttis likely how-
ever that his discovery of the variables in M5 iifesd him as a
capable observer and thus helped to secure hiigmoas ob-
serving assistant at the Cambridge Observatory.

The variability of Betelgeuse

The variability of Betelgeuse was first noticed %y John Her-
schel in 1836 and described in Rsitlines of Astronomypub-
lished in 1849. Packer’s announcement irehglish Mechanim
late 1902 of an unusually bright state of Betelgeuiggered a
flurry of activity among observers. ‘On the nigtit@ct. 15’, he
wrote, ‘I was astonished to find that the briglatr 8etelgeuxd
Orionis) had greatly increased in magnitude, be&ngerior to
Capella, and only slightly inferior to Sirius inipbof brilliancy’.34
Copeland of Edinburgh issued a circular to obseraesund the
world notifying them of Packer’s observation. Teepected vari-
able star observer J. E. Gore (184810), who had directed the
BAA Variable Star Section (VSS) from its inceptioril890 until
1899, provided confirmation, finding it to be abast bright as
Capella on October 18.

Following Packer’s announcement many others coefitrthat
Betelgeuse appeared to be bright to them too, adthauite
how bright varied from one observer to another. &ample,
Ernst Hartwig (18531923) of the Bamberg Observatory also found
it slightly fainter than Capell2 By contrast, W. T. Lynn (1835
1911) observing from Blackheath, London, on Octdi®esaid ‘It
did not seem to me to be brighter than usual.y wauch less
bright than Capella3?

A few months later E. E. Markwick (1858925), the incumbent
VSS director, analysed all the available data antticided that
indeed Betelgeuse was brighter than in previoussyeerhaps
by half a magnitude, and probably brighter thdrad been since
1888. However, there was considerable scattereimdta, espe-
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variable star work: observer bias.

-1 |

e & A Another aspect of Packer's observations of Betel-
DER INNES o ORR geuse in late 1902 and 1903 was more controversial.
P& — o T oo  Onseveral occasions he reported rapid variations i

L ‘.!& ;.,:'_'..'.,'ﬂ;-.... e 5::.-':?-' o o T "';;gf":' 7 i s brightness, or scintillation, of a few tenths ehag-
el = 3 R 2 T Y08 nitude over a few seconds or minutes (Figure 8). He
| TR + o alsorecorded changes in the degree of ‘ruddiéss’

e i i & &2 i : & the star. Initially he put these effects down toes-

OcT- 1902 Nov: DEC JAN 1903 FEB MARCH  Maa:

pheric effects, but his studies suggested to hah th

Figure 7. Lightcurve of Betelgeuse between 1902 October &8 March drawn by E. E. Markwick. they were more pronounced than in Aldebaran and
Observations by Packer (‘DEP’), R. T. Innes andAMOrr are annotated. The other observations weigrocyon which. he thought ‘shows that atmospheric

from VSS observers (Messrs Besley, Brooks, Chilel,Beau, Oakes and Markwick).

F f. 116. .
rom re effects are only partly responsible for these cbang

cially early in the season (Octobblovember) when the star would and for the rest we must look to the peculiar dangin of the

have been low in the sky compared to its compasi&bRigure 7
shows Markwick’s lightcurve, largely based on dintem VSS
observers. He pointed out that data from threergbseappeared
to be discrepant: Packer, R. T. A. Innes (£8&B3%°and Mary Orr

star’s light, which is now exalted to threefoldlm@ncy’.42A paper
on the subject was read at the BAA meeting of 128 uary 25
on his behalf by the Association’s Secretary, ADCCrommelin
(1865-1939), who expressed scepticism, suggesting itikelg

(186+~1949)40 Neither Innes nor Packer had provided details oflue to atmospheric scintillation. Moreover, althbuge actual

the sequence used, whereas Orr, uniquely, hadSised as a
comparison which Markwick thought ‘may accounttfer results’.
This episode illustrates some important points abatiable
star observation. Observers need to use the sanpacison stars
and sequences. Fortunately most VSS observersseadaucom-
mon sequence, but some reports did not specifgehaence or
the comparisons used. As Markwick noted, estimaigiglgeuse
is particularly challenging because there are femmgarison stars
available and these are widely separated, whichlsarintroduce
differential atmospheric effects when the staraadifferent alti-
tudes. Furthermore the star’s red colour meanstthlatightness
can be perceived differently by the eyes of différebservers.
Referring specifically to the events surroundingeRgeuse in 1902,

size of Betelgeuse was not then known, it was gtded to be a
‘giant’ star, larger than the Sun, which led Crontim® comment
of such a giant star that ‘it was a little incrddithat its light could
sensibly vary in a few minute4?.

We now know that Betelgeuse does not exhibit thape
brightness variations and that what Packer sawpn@sably at-
mospheric in origin. He continued to monitor thar siver the
years and to report any unusually bright episodesalso sug-
gested that spectroscopic observations of thersigint shed
light on its behaviour. He himself used a smakdiision spec-
troscope in combination with his telescépand took a great
interest in contemporary developments in spectmsco

Betelgeuse is now classified as a semi-regulaabli(type

Joel Stebbins (187#8.966), who went on to perform pioneering SRc) with a magnitude range of 0.2—1.2 over a gerficoughly 5.7

photometry on the star with the newly developeédrsaim cell,
commented that ‘it is an interesting psychologdiaet that while a
sudden brightening of such a star will cause scofesstrono-
mers and laymen to watch it carefully, an equatipspicuous
decrease in light occasions little or no comméhthe confirma-
tion by several observers of Packer’'s announcenofert excep-
tionally bright state might also illustrate anotpetential pitfall in
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Figure 8. Scintillation of Betelgeuse, 1903 Jan 7 and JanFtbm ref. 42.
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years. Superimposed on this are shorter term icargabf around
150 to 300 days.

The ‘Espin—Peek Phenomenon’

Packer studied the reports of variable star obfensamade by
Espin, at Tow Law, and Sir Cuthbert Peek (:8881) at his
Rousden Observatory, near Lyme Regis. He noticecdhtlany of
the long period variable stars they observed besemblance to
novae, in two respects: (1) by the presence ofsomidines in
their spectra, particularly hydrogen and heliunedinand (2) in
displaying a nebulous halo most evident when theyewear
minima. In 1902 Packer wrote at length on his itigation corre-
lating Espin’s observations of the emission liné$ Week'’s ob-
servations of nebulosity. He coined the phrase Ebgin-Peek
Phenomenor?s Later he invoked the presence of emission lines
in red variable stars recorded by Fr Angelo Se@@18-1878) at
Rome in 1868 and 1869 in support of his argumert aalded his
own observations of emission specfa.

It appears that nobody followed up Packer’s ideas,they
were likely flawed since long period variables ao¢ associated
with nebulosity at minimum, or at any other tim¢he reported
nebulosity might have been an optical aberratiom.tli& other
hand, when a nova fades, the gas blown off bytptsion can
give rise to a nebulous shell surrounding thewstach presents
emission lines. At about the time of Packer’s mailon of the
Espin-Peek Phenomenon a nebula had been detected surround
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ing Nova Persei 1901 (GK Per). Similarly, Packeuld@lso have
been well aware of the emission line nebula obskfoowing
the outburst of Nova Aurigae 1891 (T Aur), whictpegred as a
small disc surrounding the star.

The cause of a nova outburst was hotly debatederrastro-
nomical community at the time, with some suggestingsulted
from two stars colliding. Packer took a differerw. Stimulated
by his thinking on the appearance of nebulae armawée, he
proposed that it was the nebula passing in frorthefstar that
caused the star’s light to brighten: ‘Just as aggris a remote
object enormously magnified by altered atmosphegiditions,
SO a temporary star is a spurious and greatly rfiagrnimage of
some remote star, and due to abnormal conditiotveeka our
Solar System and the star. The effect is an optizal4” Such an
idea, although incorrect as an explanation of tnarphenom-
enon, is curiously reminiscent of the modern urtdeding of
gravitational microlensing events which can cateses $o brighten
by several magnitudes over a period of a few d&ys.

Variable nebulae and a possible flare in
M77

Packer’s interests were not confinedtarswhich vary in bright-
ness, for soon after his discovery of the clusteiables near M5,
he penned a note about possible variations in torgis of nebu-
lae detected with his 4%-inch refractor. His obagons of M77
(NGC 1068) are noteworthy: ‘N.G.C. 1068 =M 77 (RtA. 2h. 35m.
31s.,N.P.D. 90° 36.7’. Webb calls this faint.ifml it, 1890, Sept.
20, v. bright, with a brilliant nucleus equal tetar 8 mag. This
subsequently faded, till on Oct. 15 the nucleus scascely per-
ceptible’49

Itis impossible to know the detection limit of Rac's 4Y2-inch
refractor, which he typically used at a magnificatofx40, under
the skies of south London, which he admitted elsze/kvere not
ideal. A popular online limiting magnitude (LM) calatof® sug-
gests an LM of about 12.5 for a modern refractahisfsize, with
anaked eye LM of 5.5. Packer’s telescope had ticadigoatings
which might have reduced the LM further to, sayp13uch would
be the LM for a stellar object on a dark backgrqumud of course
in the case of M77 the background would have beergalaxy
itself, which might further reduce the detectionitito 11.5. Thus
it is possible that the amplitude of the event olesgby Packer in
M77 was about 3.5 magnitudes (or more, considénimgs fading
from the time of his first observation). Gerard/dacouleurs (1918
1995%! estimated the brightness of the nuclear regidvi o to
be about mag 12.0, setting the detection limit belyehich the
object would have merged with the background, whadhim to
suggest the amplitude might have been about 4 s

Thus, putting all this together, we have a stag-tikject which
might have declined 3.5 to 4 magnitudes in 25 daryabout 0.14
to 0.16 magnitudes per day. M77 is now known t@ l&eyfert
galaxy, which led de Vaucouleurs to raise thegnirig question
as to whether Packer might have observed the faliaving a

flare-up of the nucleus. De Vaucouleurs further speculated that

the flare, if real, might have been caused by tloeedion of a star
by a central black hole. However, by contrast tayr@ther Active

Galactic Nuclei, M77, as a Type 2 Seyfert galasxpat known for

large visual variations; indeed if there are vaiat at all, they are
much less than 1 magnituéfe.
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An alternative explanation is that Packer obsermeiliper-
nova. De Vaucouleurs also considered this hypathlest thought
it was unlikely due to the rapid decline (Type dpesnovae, which
show the fastest decline, have decline rates 6ft0.0.085 magni-
tudes per day in the V-band over the first 20 da$/slo superno-
vae have been observed in M77 since records bade88654

It should be noted that Packer also suspectedtithtM31
and M635 have variable nucléP The case of the brightening of
the nucleus of M31 is particularly intriguing: ‘tre night of [1890]
Sept. 15 | also noted a singular phenomenon indlokeus itself,
which appeared unusually brilliant and shining vatlstar-like
lustre’ 49 Assembling all of his observations, he even beliklve
had evidence for a periodic variation of 45.2 days.

Packer was certainly not the first person to dbsorariability
in the nucleus of M31: there had been reports tjiout the
nineteenth century by many reliable observerspafth others
disagreed. One long-time proponent was Ernst Hgnivtio still
claimed variability in 18887 Isaac Roberts (1823904) announced
that he had secured definitive photographic eviddocvariabil-
ity in 189%F8and it was Roberts’s revelations that stimulatker
to come forward with his own observations. Robssports were
confirmed by W. Seraphimoff of the Pulkova Obseswaiat St
Petersburg® However, the question of M31’s variability was fi-
nally resolved by E. E. Barnard in 1898, whosefabphotographic
measurements disproved the suggestion.

One explanation as to why many people thoughthleaiucleus
of M31 was variable is that the view through thepégce is highly
dependent on the observing conditions (this alptiepto photo-
graphic observations, with the additional varialoethe exposure
time and photographic process). Under some conditib seeing
and transparency, the nucleus can appear very cbpe bright
—almost star-like, to use Packer’s terimhereas at other times it can
appear more extended and diffuse. Such is thdaasther diffuse
objects including galaxies, nebulae and comets.

These considerations do, therefore, raise a quesiiok over
the reliability of Packer’s observation of the Mavent. Neverthe-
less, there remains a tantalising possibility gratamateur as-
tronomer living in south London may have been tile witness
of an important cosmological event.

Packer maintained a broad interest in what todaychze called
‘deep sky objects’. In 1903 he wrote to the BAA @oilipropos-
ing the Association set up a Section for the ‘stofigebulae and
clusters’, pointing out that Sections existed forast every other
aspect of observational astronofiyde even put himself forward
as Director and set out a programme of work foSetion, where
some his personal interests were evident:

1 Study of the internal and external structureedfulas and star-clus-
ters and their comparison for the discovery of mygves.

2 Study of the alleged variability of the nuclei of nebulas afrentire
nebulas.

3 Study of the variability of the more conspicuastars in the clusters
for detecting possible relations between their esaugd periods.

4 Search for new stars in and around the regiostafclusters and
nebulas.

5 An examination of the great swarms of nebuldseim and Virgo by
means of Herschel's method of sweeps.

6 Search for those spurious nebulas or ‘glows’ se¢he neighbour-
hood of new stars and long period variables whem@imum during
abnormal atmospheric conditiofs.
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7 Drawings and delineations of our greatest nebhaoth cluster- the
Milky Way.

Council did not take up Packer’s proposal and gvitaintil nearly

80 years later, in 1981, that the BAA finally edistied a Deep Sky

Section under the directorship of Ron Arb&ur.

Nebulous meteors, earthquakes and
temporary stars

Packer was an enthusiastic observer of meteors;ilmating to
the work of the BAA Meteor Section, as well as segdeports of
observations of meteor showers and fireballs tdetiglish Me-
chanic Increasingly, his reports were of unusual meteaxtivity,
such as sonic booms, ‘nebulous meteors’ and olsmsaFor
example, we read: ‘I should like to call attentiom rather uncom-
mon type of meteor which generally appears indhmf a nebu-
lous cloud, at, presumably, the radiant point ofisshowerg4

Thus on 1888 Oct 13 he reported: ‘Brilliantly cleaeteors abun-
dant, a small, round, stationary nebulous metea gfeenish
tinge (precisely like a planetary nebula in appeeghappeared’.

Packer took it upon himself to catalogue the agesr of nebu-
lous meteors and encouraged others to look ouhém. In un-
dertaking observations of this type, he advocateggr dark
adaptation and ‘in observing | recommend all abside from nar-
cotics or alcoholic stimulants at all times. | neuse them, and
find the eyesight greatly improved and strengthethedeby’65
Surely sound advice for all observers even today!

Whilst some were sceptical about Packer’s nebuteisor$¢
others, including well-known observers such aseduPéridier
(1882-1967), also recorded examples of the phenomenwrtiinze
to time. However, W. F. Denning (184831) of Bristol, one of
England’s most respected meteor observers, soagfistance
himself from Packer’s observations, especially whacker cited
one of his own observations. Denning wrote: ‘Thespposed
bodies are really not worth any discussion; bugdl foound to
protest now that Mr. Packer... quotes a meteorsedation of
mine in support of his views... | can assure yeaders that the
meteor referred to by Mr. Packer as seen by meilgr2d, 1900,
was a different thing altogether to the very extlatary appear-
ances discovered by him, and | really do not thhéee is any
prospect of my corroborating any of his resultéoag as | can
keep my imagination under decent contfal’.

So what should we make of all this? Packer is byneans the
only person to have described nebulous meteorsthene were
others who reported them too, but the sheer nuimbeeported
clearly caused disbelief amongst many. Even todztgons are oc-
casionally reported by reliable observers thatadave the sharply
defined contours of most meteors and are somewbay in ap-
pearance. They might be highly friable objects tinakergo several

stages of disintegratid§.Perhaps the matter will be resolved by

the increasing number of video detection systermgtweployed.
Packer’s credibility as a reliable observer of rogteevents
might have been irrevocably tarnished in Denningjisd by his
numerous reports of nebulous meteors, for whend?aekorted
an audible detonation following the fireball of H0an 27 (the
second such event he reported that mdiitBenning was highly
sceptical. Observing from Selly Oak, Packer fourat tits light
was so vivid that it illuminated the sky with thdlancy of the full
moon... At 1m. 30s. after disappearance a wavewfdlike dis-
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tant rolling thunder was heard; this lasted formsiright seconds,
then gradually subsided for twelve seconds, whestand wave

of sound of even greater intensity came up, finglllysiding into
silence by two minutes? Others in southern England had seen
the fireball and Denning pieced together its likedyectory, point-
ing out that the trajectory Packer had given watscoasistent
with the other observations. Moreover, Denning’kwdations
suggested that if a sonic event had been assoeiétethe fire-
ball it would have occurred some 12 minutes dfievtsual event!

In addition to Packer’s animated reports of nebsilmeteors
and audible detonations, his descriptions of themaeteor show-
ers became increasingly colourful. A particulabykient descrip-
tion of the 1904 Perseids prompted one persomtorent testily:
‘Is it not possible for Mr. Packer to watch an oty meteoric
display without transforming it into a magnificemxthibition with
most unusual accompaniments, such as flashingsseations,
nebulous meteors, &c, &c?

If Packer’s observations of unusual meteoric atytiwiere not
met with enthusiasm by everyone, his ideas onitke between
meteors and other natural phenomena raised mora tleav eye-
brows. Under the rather grand title 8f New Cosmical Lawhe
set out his theory that there might be a correspoce between
the location of meteor radiants in the sky andgthstion of no-
vae. He went on boldly to conclude that ‘it may nmsvaccepted
as a provisional law that all new or temporarysstapresent cen-
tres of meteoric radiatiorf® He announced what he believed to be
several new meteor shower radiants which were egedowith
old novae, naming the supposed shower after tha.fidws we
had the Nova Perseids, associated with N Per it@lNova
Cassiopeids, associated with Tycho'’s star of 18#fch is now
known to be not a nova, but a supernova), the Mavegids (N
Aur 1891) and the Nova Cygnids (N Cyg 1876).

Many had strong objections to this ‘new law’, ndyaly. H. S.
Monck (1839-1915), as lacking any semblance of credibififpack-
er’s clarification of his position, in responseMonck’s criticism,
did not mollify matters: ‘I have not for a momenipposed that
these meteors come straight from the new starsreef¢o, but
simply stated the fact that these two celestial phenomenon are
constantly found to coincide in time and plate’.

Not content with linking meteors and novae, Pawkett on to
suggest an association between the appearancetednnand
the occurrence of earthquakes. Thus observing Bournbrook
in Birmingham, ‘on the night of the recent earthigian Scotland
(Sept. 17 [1891]) several remarkable meteoric appeas were
seen here an hour before the sh@élkle cited several other ex-
amples of earlier earthquakes that had occurradait the same
time as unusual meteoric activity, concluding ‘thatlation be-
tween earthquakes [and meteors] exists, there earldoubt,
although the law governing the relation remairsetdiscovered’.

Comets and solar activity

Packer was a keen observer of any comet that hagpenbe
undergoing a bright apparition. However, as withrheteor work,
he opened himself up to criticism when he movedfroerely
reporting what he saw to more theoretical constasTs.

Thus he announced in a letter to the B2@durnal in 1896,
entitledComets and Sunspot Maxintlaat he had found a correla-
tion between the appearance of comets and thecsal@:. In the
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letter he gave some examples of bright cometseqgiaist
that had been observed close to sunspot maximus.. 1
was not merely anecdotal, for he had tried to ecosse-
late comets recorded in various catalogues witarsa |
activity, by plotting the events on graphs. As was|
finding groupings of comets which occurred in an 1.
year period, he believed there was evidence farca s
ondary period of around 60 years. He did not prteken
data in the letter, but he ended with a flouristh amint
of more to come: ‘That a mutual relation betwegveaip
tions of comets and sun-spot maxima exists isriefer
and abundantly confirmed by the evidence we posse
evidence | hope very shortly to place before thenMe
bers of the Association, together with the resuhigch

| have obtained therefrom.
Packer did go on to submit ‘a very lengthy papeAo

Figure 9. Packer’s photographs of the solar corobeft, 1895 Aug 27 (exposure 60
seconds); right, 1895 Sept 25 (exp. 4 minutes)e‘Tho photographs submitted were
taken in a small camera with a clear aperture fpile) of 1/,5-in. diameter, and a depth

Remarkable Relation between Comets and the Sal@abin., upon ordinary lantern-plates, covered wigad-foil’. From ref. 85.

Variation, for the BAA President, E. W. Maunder (1851
1926), announced at the 1895 June BAA meetingstitit a paper

and a photographic plate covered in a metal foié [atter was the

had been received.Packer was unable to attend the meeting. Thkey: he employed foil made of tin, copper or ledalv are ‘rela-

paper was not read: Maunder only gave a brief samyof its
contents and conclusions to the audience. Of coMiaender was
an expert in solar activity, having studied theatam in the latitude
of sunspots during the solar cycle which resultethe famous
‘butterfly diagram’, and would have known immedigtiat there
were problems with Packer’s analysis. He was velitepn pointing
out that he ‘could only give his own impressiorhi paper, and
from the hasty glance which he had had of it, klendi feel at all
convinced of the soundness of Mr. Packer’s conolusi
Maunder’s comments from the same BAA meeting asrteg in
MNRAS were pithier: Packer ‘had failed to establightheory. The
data seemed too vague and incomplete to be of raloh’80 In
view of these comments it is perhaps not surpriiagthe paper
never did appear in print in tdeurnal

The ‘New Astro-Photography’ and the
solar corona

The 1896 March edition of the American astronomgazaePopu-
lar Astronomy! contained an article with an arresting headline:

NEW PHOTOGRAPHIC DISCOVER¥ THE SOLAR
CORONAPHOTOGRAPHED IN DAYLIGH¥2

The author was none other than D. E. Packer, vdimet to have
succeeded in doing what many astronomers had wessfotdy
striven to do for decades: photograph the solanzoout of eclipse.
If true, this would be a truly sensational breadtiyh and would
ensure that Packer’s name would be remembereddetpity. Hith-
erto, the only way to study the corona was duritaya eclipse and
it was common for observatories, organisationsiadigiduals to
organise expeditions, often halfway around the avarider chal-
lenging conditions, to benefit from a few minutégotality.

So how had Packer apparently succeeded where splman
fore, including William Huggins (1824.910) and George Ellery

tively transparent to solar radiation of ‘high eafgibility’.” This
term would have struck a chord with readers dtleg@xcitement
in the world of physics following the announcemefithe discov-
ery of the ‘highly refrangible’ X-rays by Wilhelmdtgen (1845
1923) the previous year.

More details of Packer’s discovery were disclogeal article
in the photographic magaziiiée PhotogramentitledThe New-
Astrophotography3 He described how he had first entertained
the idea during the spring of 1895 ‘that the eleatradiance from
the sun and stars... should register itself upg@hatographic
plate, provided that the plate was excited durikmpsure, by the
passage of an electric current’. In such a wayetieved he had
detected a secondary spectrum from the sun comgrniays of
shorter wavelength than visible lightlnitially he applied the
metal foil to the plate and passed an electricakat through it,
but he later dispensed with the electrical curfegiteving the foil
contributed sufficient electrical field itself.

In 1895 August he began experimenting with capguinmges
of the Sun itself. He interpreted the resulting iegsions on the
photographic plate as representing the solar coxemples of
two such images can be seen in Figure 9, whictalteshiow a
‘series of radiations, more or less prominent, eating from a
central nucleus, which was considerably smallem tha normal
projected image of the solar disc, which, if shatmll, is very
feebly represented, in the photograph. Very stgkire the fine
needle-like rays on opposite sides, nearly, bugjnide, parallel to
the sun’s polar axis, and the great equatoriahsites, especially
over the east limi#?

Packer was confident that his discovery was a pivobment
in astronomy: ‘A new and most important field ofrasphysical
research has been opened up which promises gsedisria the
immediate future. We are now able to study this reiance in
the sun and stars, to measure its relative interesitd note its
variations. Many new celestial bodies and centiresdiance may
be detected thereby, which ordinary telescopicgmalographic

Hale (18681938), had failed? Packer was a keen photograptler ameans would never have succeeded in traéng'.

had set up a darkroom shortly after moving to Sélgk. The
apparatus he used for his corona photography waslisity it-

self: a camera with a 4-inch (10 cm) lens — andhévat he found
he was later able to dispense with, to be replageal pinhole —
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Readers of thEnglish Mechanievere privileged since Packer
made his first announcement about photographingdhena in
the 1896 January 24 editiéfwvell before théopular Astronomy
article appeared. The immediate reaction of readlessone of
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great excitement. The Revd Daniel Higham SpafRAS, Rector
of Biddulph Moor, near Congleton, said Packer’'seamtement
‘seems to me to be of such extraordinary importatheg it cannot
but be that fuller information would be most weleta the read-
ers of Ours’ 87 (‘Ours being the term of affection with which many
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the 1930s that Bernard Lyot (189052) finally achieved success
using his coronagraph.

The ‘Astro-Physical Station, South

English Mechaniaeaders used to describe ‘their’ ”eWSpaper)Birmingham’

BAA member Alfred Buss, from Manchester, was sirtyildelighted:

‘| cannot help expressing my great pleasure ahgesiother im-
portant step in advance of our knowledge of sdfgisjes’, not-

ing that ‘there is a strange resemblance of thega®hit on by
Mr. Packer and Prof. Rontgen’s meth&#l'.

However, it soon became clear that there was meegtisism
surrounding Packer’s corona photography. He subchétpaper
to the BAA which was read at the meeting of thetwéScotland
Branch in Glasgow on February 12, but when a nurobierages
were shown, ‘suspicions... were entertained reggrttie reality
of the discovery8 A commentator in th@ournal observed that
‘the news seems far too good to be tf%nd in a subsequent
Journal it was concluded that ‘the results are certaintgriest-
ing, but it would be unwise to regard the appeaann the pho-
tographs as truly coronal, until the method hasiested during
the progress of a solar eclipse’.

As with Packer’s earlier paper on comets and tta sycle, his
paper on coronal photography was never publishéldedour-
nal. Furthermore, it was rejected by George ElleneHial publica-
tion in hisAstrophysical Journaand no other astronomical jour-
nal, beside®opular Astronomypicked it up either. The real blow
was that as the weeks and months passed nobodyfeemaed
with authoritative confirmatory experimental dé&&&Vhen William
Huggins heard about Packer’s results he confidedstdriend
Hale: ‘From what | know of Packer, and from whiagar, the prob-
ability seems to be that his corona is a mare’s ivesterday at
the Royal Society Prof. Lapworth of Birmingham [@&a Lapworth
FRS (18421920), geologist] told me it was ‘all bost¥Neverthe-
less Huggins ordered some thin aluminium with tiread carrying
out his own tests, which he did without successwie dismiss-
ive of the organs that had published Packer’s t&ssdying that

There is a further curiosity in connection with kexcs work on
the solar corona. In his correspondence tdetiglish Mechanic
at the time, as well as in his articledHopular Astronomyhe gave
his affiliation as thé\stro-Physical Station, South Birmingham
can find no evidence of such an institution acyuadiving existed
and there appears to be no reference elsewhetbepwork it
might have conducted. One wonders whether Paclghtrhave
invoked the affiliation to lend credibility to higork as it, in his
mind, would unfold within the pages of the worlgie-eminent
astronomical journals. The address of Aséro-Physical Station
is given as North Pershore Road, Birmingham. it far from
Packer’s residences; and the Stirchley & Bournfllee Public
Library, where he worked for a time, is just of tRershore Road.

Another period when Packer invoked t#hstro-Physical Sta-
tion, South Birmingharaffiliation was in 1905 July and August in
a series of letters to thenglish Mechanioutlining his increas-
ingly odd ideas about ‘nebulous clouds’. In thstfiof these he
discussed observations of the zodiacal light, cgrinthe con-
clusion that, contrary to the accepted idea thagi caused by
sunlight scattered from small particles, it wa®tan of radiation in
the neighbourhood of the earth’s atmosphere’, whiehermed
the ‘earth’s crépe rind® Moreover, he suggested that the lack of
detail visible on the surface at full Moon was evide for such a
ring since the thickest part of the ring, which stimes appeared
as the gegenschein, acted as an obscuring®eil.

Packer also went on to describe what he thoughe \@neat
Nebulous Clouds’ in Le@§! and Scutumi®2 In the case of the
former, a ‘feebly luminous area, with Leo as a m&nis found to
extend between 40° and 50° on every side, but tesghn the
region of the Ecliptic’. He proposed four possiplanations for

‘the English Mechaniswallows camels easily’ and that ‘Packerthis: it could be an extension of the Milky Way, merhaps the

seems to have ‘gepackt’ the EditorRdpular Astronomig4

So what do we make of Packer’s results? It wassezhht the
time that his idea that they might be due to X-eydéted from the
Sun, passing through the metal foil, could not fihgbe correct.
As Huggins and others pointed out, the solar ramiaat the
Earth contains no X-rays. Instead, Huggins sugdehis Pack-
er’s ‘coronae are in my opinion produced by th&atition images
of minute holes nearly always present in f8il.’

Packer continued to believe that he had securegdsnaf the
solar corona in ‘hundreds’ of metal-foil coveredtpk® In a letter
in 1903, clearly frustrated that his idea had restrbtaken up, he
summarised his research on the subject conductec:ée 1893
and 1895, maintaining that ‘I found that when the was ‘spot-
ted’ pretty generally over his surface that a tgp@rona could
be obtained; but when the spot groups were alinenlimb, as is
not infrequently the case, the coronal rays comedpd’®”

Others after Packer continued the quest to obgbe/eolar
corona. In 1919 H. P. Hollis (1858939) summarised the situation:
‘Although attempts have been made to observe tlerao pho-
tograph the solar corona when the sun is not exdigsut without
success. The difficulty arises because the diffuiggd of our
atmosphere is stronger than that of the coréhi’'was not until
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combined glow of innumerable faint nebulae (manyluth were
known to exist in the area between Leo and Virdactvwe now
know to be galaxies), or a ‘continuous magneticargace from the
great Leonid meteor radiant’, or, lastly, an ‘ex@din of the earth’s
ultra-atmospheric ring’ (although he does not efateon exactly
what this was, he appears to referring to the créygehe had
invoked before). Only further study, in his opinjevould reveal
which of the four explanations was the correct one.

The final contribution from thAstro-Physical Station, South
Birminghamduring this period was a description of a mystesiou
faint luminous beam, some 80° long and %2° wide/etrsing the
sky horizontally in the south on the evening of380gust 18. Its
identity remains a mystery. He had ruled out acsgigiht or a
cirrus cloud and noted its similarity to the tdibocometo3

Light: the great driving force of the
universe
Very few contributions from Packer were publishethieEnglish

Mechanicafter about 1907, whereas until that time, he ava®-
lific contributor. One wonders whether he had beedisenchanted
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by the way his ideas had been received by theremstrical world,
especially the criticism he received as a resuti®fvork on the
solar corona. He also made no further contributiorthe BAA
Journal which as we have seen had declined to publistesim
his submissions. In 1907 concern was expressedrog snem-
bers that the BAA, and itsournal, had lost its way since it was
established in 1890 and membership was beginniiglta Whilst
others wrote in support of the BAA, Packer reveaisdwn view
on the matter: ‘Everyone who has the interest tbasmy at
heart, and the progress of that representativeafeur astronomy,
the British Astronomical Association, in particylanust regret its
present decayed stafé%

Packer’s last contribution to tHenglish Mechaniavas pub-
lished in 1923 September and described a brigte sfaBetel-
geuse, one of his favourite subjettsHe continued to maintain
an interest in astronomy, although this was morthetheoretical
aspects of the subject. He published tiMeaifestosas he called
them, on the nature of light and the Universe i&11196 193207
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and 193598 Central to his model of the universe was thatitsc-
ture was maintained by two opposing forces, graatitg ‘light —
the great driving force of the universe’. Reflegton the observed
stability of the positions of stars relative to leather, ‘it became
increasingly obvious to me that we were in the gmes of some
mighty cosmic force as great as but more far regdhian gravita-
tion and of entirely opposite character. For whettka virtue of
gravitation isattraction, the virtue of this new force [that lgght]
must berepulsionor propulsiori107 (the emphases are Packer’s).

He went on to describe a thought experiment: fitligere a
repulsive or propulsive force, could its effectssben and meas-
ured? His first piece of evidence follight drive’ was the fact that
comet tails point away from the Sun. If the Surglatively small
star in the scheme of things, could exert suctifantewhat would
be the effect of many larger stars on the solaegay? Since the
brightest stars would have the largest effect, oy of their
greater light output, with Sirius and Canopus hgthe greatest
effect of all, he used simple arithmetic and vextorcalculate the
combined effect of the 88 brightest stars on the(Bigure 10).This
showed that the light pressure was not evenly bathand, fol-
lowing Newton’s laws, if forces were not balandeel dbject upon
which they act should move. Based on this assumyti® calcu-
lated the direction of movement that could be etqubérom the
net force. Here was the proof: the direction of ement was within
three degrees of the position of the solar apexaiparent direc-
tion in which the Sun is moving, that is towargi®at in Hercules.

Although Packer’s idea of light propulsion mightbBdeen off
the mark, it is known that light, and other elestegnetic radia-
tion, does exert pressure when photons impinge aunfacet09
While it is not strong enough for neighbouring stiar affect the
course of the solar system through space, it inlegless a
factor that is taken into account when planningtthgectory of
interplanetary space probes, the course of whiclbegerturbed
by solar radiation. Solar radiation pressure hanéween sug-
gested as a source of propulsion for space velegeipped with
sails, which is perhaps not too distant from Pdslamcept of a
‘light drive’.110Radiation pressure is also important in dispersing
molecular clouds around newly formed stars in st@lar space
and in forming the dust tails of comets.

Packer sent copies of hidanifestosto libraries around the
world, including the University of Cambridge, thetBh Museum,
the Royal Society of Edinburgh, the Physical Sgcfebndon),
the Mount Wilson Observatory and, of course, thenBigham
Central Library (now the Library of Birminghari) Less than a
year after completing his third Manifesto, he pdsseay at Rednal
in 1936 March.

Perspectives

With the benefit of hindsight, it can be seen #wahe of Packer’s
ideas were naive and some of his hypotheses wargstto say
the least. Moreover the validity of some of hiserlrational work,
such as his meteor reports, was questionable,@nd,such as
his photographic work on the solar corona, was domehtally
flawed. There is also a perception that he was f@arcognition

by the astronomical community, which might havenmoted him
to propose unifying theories, such as Gissmical Lawon the
link between meteors and novdeé,and his theories about the
existence of fight drive. He was certainly disappointed when his
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Figure 10. Packer’s diagrams showing the effect of light puessexerted by the

brightest stars on the Sun. The lengths of thewamepresent the magnitude of the
pressureTop, vectors in the vertical plan&ottom,vectors in the horizontal plane.
From ref. 107.
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ideas were not taken up by others, but he stitl bato his beliefs
even in the face of contradictory evidence fromasgonomical
community. Thus, his thirtéManifestocontains an addendum on
his experiments conducted in 1935 January shovhiagrhetal-
penetrating rays from the Sun can be captured otoghaphic
paper, although he did not go so far as to clagrdésulting im-
ages definitely represented the solar corona.

However, we should be very careful not to disntigsentirety
of Packer’s work because of these apparent shoimgsmmThere
can be no doubt that he was an enthusiastic obserke
achieved much success with the limited means alisjp®sal. As
we have seen, not only did he discover new varsthale, includ-
ing only the second periodic variable to be fouma iglobular
cluster, but he might also have witnessed an impbetvent in
M77. Moreover his abilities as an observer, esfigdias discov-
ery of the M5 variables, were probably instrumeitaecuring
his job at the Cambridge Observatory.

What sets him apart from many of his contemporarid®
like him observed the night sky in their spare timas his desire
to take observational data and develop hypotheses them,
such as his proposed links between comets andthecycle,
and between meteors and novae and between metebesidh-
guakes. Moving along the path from observatiomrtalysis, to
hypothesis, to prediction is how science progreSdass Packer
had the intellectual curiosity and the strengthtwdracter to put
forward a hypothesis, to set out the evidence oicthvkt is
based and to allow others to come forward with tetasupport
or refute it.

Largely self-taught, Packer was evidently stimwldig the lat-
est developments in the physical sciences that vegidly un-
folding at the time and which he would have leaibwdut from the
journals and books to which he had access throisghrbfession
as librarian. These included breakthroughs in #w science of
astrophysics, based on advances in spectroscopptatdgra-
phy, alongside new insights into the nature oftlgmd the elec-
tromagnetic spectrum, including the discovery ai)s. He was
not content merely to read about these developnmestiag them
from a distance. Instead in some cases they bettentieols with
which he worked, even though his approach was rideduon
occasions, often because he lacked a deep unda#ngiaf the
underlying science.

Packer’s characteristic determination can be sefietted in a
life that took him from the relatively humble omigiof a family of
basket makers, via employment as oilman’s assistetfite streets
of London, through professional qualifications,asigion at the
Cambridge Observatory and on to the respectedfti@arian in
Birmingham. And yet at the same time he had thegwerance to
pursue an interest in astronomy to a level whidught him to
the attention of some of the most famous astronswiethe age,
including E. E. Barnard and E. C. Pickering. Oneders what else
he might have achieved had he had greater me&isdisposal
and someone to guide his research, perhaps as aenema
research institution rather than working on his oimdeed one
wonders what he might have achieved had he comtiati¢he
Cambridge Observatory.

Itis perhaps fitting to conclude with Packer’s omords which
sum up his motivation for astronomy: ‘the true asihst... will
find in the very act of investigating and explorthhg heavens an
endless and unspeakable delight and pleasure, tier imaw hum-
ble his means, apart from the lasting satisfastibich arises from
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the discovery of some new truth as a resultangfaithich infi-
nitely outweighs any outside reward, however amigfe’
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Packer D. E.J. Brit. Astron. Assoc4, 96 (1894)

He was at the Central Library from sometime ite 12893 until at least
1911, when his Census return places him there. IR Census has
him at the Stirchley & Bournville Free Public Libbya Moreover, in
1921 the UK, Midlands and Various UK Trade Dire@er 17761941,
lists his profession as ‘Librarian at the Stirchl@yBournville Free
Public Library’. Family recollections have him alserving at Kings
Norton, Northfield and Harborne.

Packer D. E.Eng. Mech, 1212, 351 (1888). This was Packer’s first
letter to theEnglish Mechanicthe edition being published on 1888
June 15.

Ingall owned several dialyte refractors, the émtgbeing 10-inch (25.4
cm). He used a 4¥%-inch dialyte to observe the lenater Plato in 1865

(Ingall H., AReg 3, 140-141 (1865)). One wonders if this was the same

telescope that Packer later used. Packer makesateeéerences to his
visits to Ingall’s house to observe with Ingall'®-ihch dialyte.

Ingall's cat was the subject of some discussiothe English Mechanic
for her longevity (19 years 7 months) and fecundilye had more than
100 kittens), as described by Ingall's son who fited the feline upon
his father’s death; Ingall M. AEng. Mech. 2055, 19 (1906). ‘She used
to sit on the high steps of his large telescopd,ahile he observed, she
observed too, and sat up with him till the smalutsoof the morning’.
In a letter to George Ellery Hale of 1896 Mardh Huggins writes
about Packer: ‘You may remember him as the doorkeap the rooms
of the Royal Astronomical Society’. Packer was die&nowledgeable
about the documents kept in the RAS Library as élpdd W. T. Lynn
locate a manuscript there ‘in the absence of Mrslgye, W. H. Wesley
(1841-1922) being the Assistant Secretary of the RASnfiany years.
See: Lynn W. T.Observatory 14, 345-346 (1891).

Packer D. E.Eng. Mech.,2063, 206 (1904). He wrote several letters
on how to popularise astronomy and suggested geifinevening classes
for workers in Britain’s major cities.

Common A. A.,MNRAS 50, 517 (1890)

Packer D. E.Eng. Mech, 1318, 378 (1890)

Packer D. E.SidM, 9, 381 (1890). On checking his notes, Packer

found that he had observed the star as far badld@® May 31.
Packer D. E.Eng. Mech, 1322, 462 (1890)
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Pickering E. C.AN, 125, 157 (1890). As was standard practice at50

Harvard, the announcement was communicated by Rickeas Direc-
tor, even though the work was done by Fleming. Heevard an-
nouncement was also carried in tB&lereal MessengefFleming W.,
SidM, 9, 380 (1890).

Packer D. E.Eng. Mech, 1305, 94-95 (1890)

Packer D. E.Eng. Mech, 1330, 80-81 (1890). The pseudonymous
‘Another FRAS’ suggested that Packer should hap®nted his obser-
vations toNature Whilst Packer clearly had priority for the diseoy
he was evidently irked by the discussion. Packstilyeobserved: ‘This
tendency in certain quarters to snub the work oéteors is heartily to
be deprecated. Let us hope the new British AstrdoahAssociation
may crush this tendency, and give each perseveninateur the justice
which is his due, and so encourage him to proseusteesearches with
refreshed energy’. Packer D. EEng. Mech. 1338, 248 (1890).
Barnard E. E.AN, 147, 243-248 (1898). In spite of Barnard’s endorse-
ment, there still remained some doubt about Pasksstond variable
(84 in the Harvard list) as Harvard’s Solon Bail@854-1931) sus-
pected that Packer might have observed a blendrefetstars. See:
Bailey S. I.,Annals Harvard Coll. Obs.78, 99-194 (1917).

Bailey S. I.,0p. cit.

Sawyer Hogg H., ‘Variable Stars in Star Cluste}RASC 97-108 (1959)
Pickering E. C.AN, 123, 207 (1889). Although the expedition was
under the direction of W. H. Pickering, the anna@ment from Harvard
College Observatory was made by his brother, ERi€kering, as Direc-
tor.

More information on W Vir stars can be found oe AAVSO web site:
http://www.aavso.or g/vsots_wvir.

Also known as ASAS J151825+0203.0 and NGC 590W SAI2.
Coutts Clement C. M. & Sawyer Hogg HRASC 71, 281 (1977). The
period of M5 V84 has evolved with time; see Rabildu et al, AJ,
139, 2300-2307 (2010).

Packer D. E.Eng. Mech, 1350, 505 (1891). It is quite difficult to
ascertain the precise identity of the stars. The ionM103 was said to
vary between mag 8.0 or 8.2 and 9.0 in a few dRgsker suggests it
might be DM +59 276. This star is V1132 Cag, Ror variable with V=
8.23 and a variation in the |-band between 8.24 &3®. The star in
NGC 475 Packer identified as DM +57 258 and regbrs varying
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between mag. 8.6 and 9.7 over a period of 28 dajss DM star
appears to be equivalent to HD 8906, which has VE2g and is not
significantly variable. It is therefore difficulbtreconcile Packer’s ob-
servations with modern data, although it is possithiat | have not
identified the stars correctly.

The BAA Variable Star Section database contaim®bservations by
Packer and neither is he listed in Section repd@ther variable stars
are mentioned in passing by Packer in letters éoEihglish Mechanic
including Mira and R CrB.

Packer D. E.Eng. Mech, 1961, 230 (1902).

Gore J. E.ibid., 1962, 250 (1902). A biography of Gore, who played an
important role in the BAA in its early days, as n&$ in the Liverpool
Astronomical Society, where he also directed itsiafde Star Section
appears in: Shears J., Brit. Astron. Assoc.]23, 85-99 (2013).
Hartwig E.,AN, 160, 199 (1902)

Lynn W. T.,J. Brit. Astron. Assoc.13, 72-73 (1902). William Thynne
Lynn, BA, FRAS, was for many years a Computer atRoyal Observa-
tory Greenwich, until his retirement in 1880. Hentinued to live near
the Observatory. He was a member of the BAA.

Markwick E. E.,ibid., 13, 128-132 (1903)

At the time, Robert Thorburn Ayton Innes was atr@nomer at the
Cape Observatory.

Mary Acworth Orr was a BAA member and an actiwaiable star
observer. At once time she was Director of the BiiAtorical Section.
She married fellow British astronomer, John Evedshin 1906.
Stebbins J.Pop.Astron.,21, 5-13 (1913)

Packer D. E.Eng. Mech, 1983, 146 (1903)

Report of the BAA meeting of 1903 February 25Brit. Astron. Assoc.,
13, 183-184 (1903). Packer’s paper was published in theesadition
of the Journat Packer D.,bid., 13, 193-195 (1903).

Packer D. E.Eng. Mech, 1453, 521 (1893)

Packer D. E.ibid., 1953, 61 (1902)

Packer D. E.ibid., 1954, 80 (1902)

Packer D. E.jbid., 1995, 414 (1903)

For example, in 2006 October an unremarkableist@assiopeia bright-
ened from V= 11.4 to V= 7.5 in about a week, witsyasnmetrical fade,
and is thought to have been a gravitational micrsieg event. See:
Gaudi B. Set al, AJ, 677, 1268-1277 (2008). Novae are now known to
be interacting binaries where a cool secondarylet®s mass to a white
dwarf primary via an accretion disc. Material flogi through the disc
accumulates on the surface of the white dwarf arehtially causes a
runaway thermonuclear reaction. The ensuing explosiauses the
outer layers of the white dwarf to be blown away into space, often later
appearing as a nebulous shell.

Packer D. E.Eng. Mech,. 1389, 238-239 (1890)

The online calculator is by Larry Bogan and aahle athttp://
www.bogan.ca/astro/optics/maglimit.html (1998). The tool is based
on a program by Bradley Schaefer, discusse8kin & Telescopel989
November, p. 522.

de Vaucouleurs GQbs, 111, 122-123 (1991)

Kingham K. A. & O’Connell R. W.AJ, 84, 15371541 (1979)) found
that between 1975 October and 1976 December angtiar in the
nucleus of M77 in V was less than 0.015 mag. AlsonBs T. G.ApL, 1,
171-172 (1968) found negligible variation in V betwe&®67 July and
November.

Hoflich P.et al, ApJ Lett, 472, L181 (1996)

At least, none were known at the time of writithis paper! The I1AU
Central Bureau for Astronomical Telegrams lists alhfirmed extraga-
lactic supernovae at:http://www.cbat.eps.harvard.edu/lists/
Supernovae.html.

Packer’s note on variations in the nucleus of M&8s brief: ‘The
nucleus is variable. A number of observations.have been secured,
which will be discussed in a future note’. Howeweo, further comments
were forthcoming in later editions.

Announcing the brightness variations in M31, M&&d M77, Packer
said: ‘In a future note, | will deal with the madifficulties in the way of
observing the variations of a nebula nucleus, aibbsing forward a
method of successfully overcoming them’. Howevay, farther infor-
mation appeared in thEnglish MechanicIn the following week’s
edition Espin gently castigated him for not haviregorted his obser-
vations more promptly. Packer replied to say he bent a report to
Copeland and several others.

Hartwig E.,AN, 113 (1886)

Roberts I.,.MNRAS 51, 116-118 (1891)

Seraphimoff W. AN, 147, 319 (1898)

Barnard E. E.ApJ, 8, 226-228 (1898)

Packer D. E.Eng. Mech, 1997, 459 (1903)

He wrote on many occasions about having detestied glows or nebu-
losity around such stars. As noted earlier, they imave been due to an
optical defect such as chromatic aberration.

Packer’s proposal for the Section was not a rdea ias he commented
that it had been put forward a dozen years befbeg. tThe present
author read Packer’s letter with a smile as hewoote to the BAA
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President as a teenager during the 1970s suggetstiiga Deep Sky
Section be set up!

Packer D. E.Eng. Mech,. 1445, 340 (1892)

Packer D.E.jbid., 1906, 178 (1901)

The Revd C. Robinson of Sheffield was also sceptibout whether
Packer’s observing conditions were good enough aenvsuch claims:
‘Mr. Packer lives in Birmingham, and that city ienfortunately for
astronomy) so near the ‘Black Country’ thatwhen | lived there- |
practically resigned observational work as hopeld®sbinson C.,ibid.,
1908, 217 (1908).

Denning W. F.jbid., 1907, 196 (1901)

Bagnall P. M. http://www.meteorobs.org/bagnall/nebulous.htm
(1996). See also McBeath AProc. of the Internat. Meteor Conf.,
Brandenburg, Germany, 118122 (1995) for a discussio nebulous
meteors.

The first fireball was seen on 1905 January bnfiSelly Oak. ‘About
2% minutes after disappearance a feeble detonatamnheard like the
roll of thunder at a distance’.

Packer D. E.Eng. Mech,. 2080, 593 (1905)

Denning W. F.jbid., 2081, 13 (1905)

Quote from the pseudonymous ‘Old Observeribid., 2063, 207 (1904)
Packer D. E.ibid., 1902, 87 (1901)

Packer D. E.ibid., 1901, 63 (1901)

Monck W. H. S.jbid., 1902, 83-84 (1901)

Packer D. E.ibid., 1903, 333 (1901)

Packer D. E.jbid., 1905, 155-156 (1901)

Packer D. E.J. Brit. Astron. Assoc5, 362-363 (1895)

ibid., 5, 452-453 (1895)

Comments attributed to Maunder at the BAA meetihd.895 June 26.
MNRAS 18, 293 (1895).

Popular Astronomy (PA), not to be confused whk magazine pub-
lished by the Society for Popular Astronomy in tHK, was published
in the USA between 1893 and 1951. Many professi@satonomers
wrote articles for PA, showcasing the latest dewelents in astronomy
and the emerging science of astrophysics.

Packer D. E.Pop.Astron, 3, 361-361 (1896)

Packer D. E.The Photogram3, 157159 (1896).The Photogranwas
published monthly by Dawbarn & Ward, London, fror@94.

Packer provided even more details in two 189&istto theEnglish
Mechanic Packer D. E.Eng. Mech, 1475, 421-422 (1893) andl481,
564-565 (1893).

Packer D. E.jbid., 1621, 191-193 (1896)

Packer D. E.jbid., 1609, 516-517 (1896)

Higham Sparling D.ibid., 1611, 567 (1896)

Buss A. A.,ibid., 1612, 585 (1896)

Report of the BAA West of Scotland (Glasgow) Brarmeeting on
1896 Feb 12]. Brit. Astron. Assoc.6, 195 (1896). The previous
month at the BAA North Western (Manchester) Brameéeting on
1896 Jan 15 the solar observer Revd W. Sidgreal/®8371919) of
Stonyhurst College mentioned he had received &rdtom Packer
about his discoveryd. Brit. Astron. Assoc§, 153 (1896).

ibid., 6, 178 (1896)

ibid., 6, 347 (1896)

BAA member Alexander Smith of Dalbeattie claintbdt he had repro-
duced Packer’s results and some of his images sleyen at the same
BAA NW Branch meeting on 1896 Feb 12 that was dbsdr earlier.
Smith also described his results in letters to Bmglish Mechanic
Similarly Henry F. Griffiths of Streatham reportedsitive results in his
experiments in 1896 OctobeEng. Mech, 1648, 231-232 (1896).
Letter from W. Huggins to George Ellery Hale, 68%an 31

Letter from Huggins to Hale, 1896 July 17. PrcriBara Becker sug-
gests that Huggins is making a play on Packer’s enaminfer that
somehow Packer has managed to convince the editBopular As-
tronomy of the value of his work: Becker BRers. comm(2014). In
Huggins’ letter to Hale on 1896 March 10 he alsonomented that
‘Payne has been taken in’, this being the PA editdiiliam W. Payne.
Huggins letter to Hale, 1896 March 10

The fate of these plates is not known. Enquidesngst Packer’s
descendants and the Library of Birmingham have dravblank. Natu-
rally, if anyone has information about them, thehau would be de-
lighted to hear from them.

Packer D. E.Eng. Mech, 2007, 114-115 (1903). In this letter he
laments ‘All this time | was working in the darlorfthe Réntgen rays
had not yet been discovered, nor their existen@n @reamt of, and |
found it extremely difficult to get professional méo believe that
there existed rays capable of penetrating subssaopaque to ordinary
light'. However, X-rays were already announced &hdygins referred
to X-rays in his comments on Packer’s work in 18@®uary.

98 Hollis H. P.,ibid., 2838, 42 (1919)

99 Packer D. E.jbid., 2102, 497-498 (1905)

100Packer D. E.ibid., 2103, 520 (1905)

101Packer D. E.ibid., 2104, 544 (1905)

102Packer D. E.ibid., 2106, 592 (1905)
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Shears: David Elijah Packer

103Packer D. E.ibid., 2110, 88 (1905). There was a further contribution
from the Astro-Physical Station, South Birmingham 1906 February,
but it was not on the theme of nebulous cloudsthia letter Packer
advocated a more thorough study of electrical ssoamd wondered if
there might be a connection to the aurorae: PabkeE., ibid., 2136,
87 (1906).

104Packer D. E.ibid., 2230, 450-451 (1907)

105Packer D. E.ibid., 3050, 85 (1923)

106Packer D. E., ‘The Stellarium: a miniature modegdresentation of the
sidereal universe, and the wonders it reveals’ 119¥pescript kept in
the Archives of the Library of Birmingham.

107Packer D. E., ‘First fruits of Stellarium resgarLight: the great driv-
ing force of the universe’, 1932. Typescript keptthe Archives of the
Library of Birmingham.

108Packer D. E., ‘Radiant force: the true lighe®that moves the worlds’,
1935. Typescript kept in the Archives of the Lilyraf Birmingham.

109James Clerk Maxwell (1831871) described the pressure that electro-
magnetic radiation would have on surfaces exposetinh 1862. It was
proven experimentally by Russian physicist Pyotbéaev (1866
1912) in 1900, and by Ernest Fox Nichols (186924) & Gordon
Ferrie Hull (1876-1956) in 1901.

110The concept was mentioned by Jules Vern&rom the Earth to the
Moon. In 2010, the Japan Aerospace Exploration Agenty{AROS
project successfully deployed a solar sail whicbcseded in propelling
its payload.

111Current members of the Packer family have copieketters from
these institutions acknowledging receipt of thedhVanifesto.

112Curiously, in 1904 Packer also claimed to hameanthed his possible
independent discovery of Nova Persei 1901, whichmiagle on 1901
August 19: Packer D. EEng. Mech. 2070, 365 (1904). His descrip-
tion was somewhat vague. He did, however, indepethgaliscover
Nova Aquilae 1918 on the evening of 1918 June 8nalwith several
other BAA members: Packer D. Ehid., 2777, 237 (1918). According
to BAA VSS director, C. L. BrookJ Brit. Astron. Assoc.28, 207
(1918)), Packer saw it at 22:00 UT. The first BAAember to have
seen it was probably Miss Grace Cook, observinghf@towmarket, at
21:30 UT. W. F. Denning saw it from Bristol at 22:QT and Brook
himself saw it at Meltham, Yorks., at 22:15 UT.

113Packer D. E.Eng. Mech, 2061, 158 (1904)

114Photograph taken by Lewis Lloyd (18A®40) in 1913, around the
time when Packer would have been Librarian. Nogl@pened when
the photograph was taken, the library was constduoin land donated
by the Cadbury family and continues to serve thealccommunity
today.

115Packer D. E.ibid., 1330, 80-81 (1890)

116Markwick E. E.,bid., 1997, 459-460 (1903)
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