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CHAPTER FOUR

Lecturing in the Spatial
Economy of Science

BERNARD LIGHTMAN

hen he arrived in Boston in 1884 to present the prestigious Lowell
Lectures, Robert Ball, then astronomer royal of Ireland, was already

a seasoned science lecturer with ten years of experience under his belt.! But
a reporter for the Boston Herald observed that Ball “suffered from a slight
impediment in his speech” and that “he has a smooth, clear voice, with a
use of it, at times, quite clergymanic” (“Modern Astronomy" 1884). Ball’s
response to the report is revealing. “The Boston Herald says that I have a
hesitation in my speech and that my style is sometimes clergymanic,” he
wrote. “I must try and correct these trifles” [as quoted in Wayman 1986,
192). Ball resolved to eliminate any trace of the sermon in his oral style, and
not just because he was a confirmed scientific naturalist. He realized that
a successful scientific lecturer needed to entertain as well as to instruct
Three years earlier he had given his first lecture at the illustrious Royal
Institution on “The Distance of the Stars.” Honored by the invitation, he
“took great pains with the lecture which was to be delivered in such a
place and before such an audience” (Ball 1915, 203-4). The Royal Institution
was famous for its lecturers, among whom were Humphry Davy, Michael
Faraday, and John Tyndall, Ball had frequently heard Tyndall lecture at
the Royal Institution, acknowledged his special genius as an entertaining
public speaker, and learned a great deal from him about communicating
effectively with an audience. As he prepared for his lecture, he recollected
how James Clerk Maxwell, when about to speak in public, was in the habit
of “'Tyndallising’ his imagination up to the point of being able to devise
picturesque phraseology and to accompany it with effective experiments”
(Ball 1915, 203—4).
Ball delivered his lectures during a period when there was a veritable
explosion of books and periodicals devoted to conveying science to a broad
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9
audience of interested readers. The grm\./th of an educateq mi
of literacy among members of the working class combineq
tion of new printing technologies gave birth to an unpreceq
ket that provided new opportunities for carecrs_in science iOUrnal-ss Mgy,
writing. Dawson, Noakes, and Topham have pointed out that ntwls ang
presenting the sciences to general audiences were being dCVclupc Wayg
lished and new serial forms in periodicals during the middje of the Stah.
(Dawson, Noakes, and Topham 2004, 16-17). Similarly, Gates an(cjcmu“'
have argued that during this period, science writers inventeq A
narrative to meet the needs of the mass reading public eagey b0 g Crary
the larger significance of recent scientific discoveries (Gateg o Sh(jrSt
12). But the increased interest in science wasnot limited to the i i
culture, as other public spaces for the exchange of knowledge, Such ag
ums, exhibitions, zoos, aquaria, gardens, lecture halls, and CO“Versa,rizusc'
multiplied and diversified. Just as scientific authors sought in their b;0knes,
forge a new style of writing, those who engaged in public speaking trie;m
create innovative lecturing styles that would attract an audience with hi;
expectations when it came to entertainment. The popularity of the
Palace and the spectacular shows of London had raised the bar,
David Livingstone has stressed how place is not a neutral container by
rather “constitutive of systems of human interaction” (Livingstone 2003 5|
He distinguishes public from elite spaces and asserts that a recognition of
how science has been “practiced in a variety of popular arenas” should help
#widen our awareness of the range of spaces in which scientific knowledg
has been produced and propagated” (Livingstone 2003, 8s). If place is to be
considered as an important factor in our understanding of the communica:
deas to the public, then we must think about how lcc-‘
ed differently by audiences depending on the sites of
lecturers refashioned thesitesin
their audiences
struc-
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tion of scientific i
turing was experienc
delivery. Here I will examine how science
which they lectured and how they hoped thereby to provide :
with a different experience—one that was entertaining as well as ing e
tive. I will begin with a discussion of the widespread demand for Sflc &
lecturers in the second half of the nineteenth century, Cf)ncentri::“ECI!
the most active speakers, their extensive tours, their earning pori,cd‘usiﬂﬂ
mode of delivery, and their use of visual aids. Like Ball, they avcilf et
the traditional sermon, didactic and serious in nature, asa modcti:g T
ing as in their efforts to draw large audiences they were compe it
wide range of mass-cultural forms.” Then I will focus on

from each important type of science lecturer, those likf: 1'0'

who operated from within institutions devoted to exhibitin

g scienc® %
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established public space, and those like Frank Buckland who had to fashion
4 scientific space for themselves every time they lectured. Humphry Davy
had been applauded for bl.cnding entertainment with instruction, through
his reproduction of experiments during lectures, but Pepper and Buckland
went a step further. They drew upon cultural forms connected to the world
of entertainment to refashion sites of knowledge-production and learning

and by doing s0 provided their audiences with a new experience of public

science more akin to that of visitors to the museum or the theater. While

pepper is perhaps best remembered for his optical illusions that featured
ghost]y apparitions and Buckland for his contributions to British fisheries,
they both drew on cultural forms connected to the world of entertainment.
Their distinctive blend of instruction and amusement became a hallmark
of lecturing in this period. They were indicative of the expansive force of
public science in the second half of the nineteenth century, as its sites mul-
tiplied endlessly and it transformed the spatial economy of science.?

The Scientific Lecturing Scene

In his will, the wealthy philologist John Borthwick Gilchrist (1759-1841)
had left a considerable amount of money in an educational trust. During
his life he had been involved in various projects to boost popular educa-
tion. In 1823, he had helped George Birkbeck found the London Mechanics!’
Institution, and he had also been involved in the establishment of the Uni-
versity of London. Part of the Gilchrist Trust was to go toward funding an
annual series of public lectures in British industrial centers. But the money
was tied up in litigation for more than twenty-five years, and the lectures
were put on hold until the issue was resolved (Prior 2004, 219). When the
Gilchrist Trust began to plan to send science lecturers throughout' the
country, there were doubts that they would be a success. Ball, who began
his twenty-year connection with the trust in 1880, recalled one of his earli-
est experiences lecturing at Blackburn. The heavy rains had led the mayor
to worry that attendance would be low. As they reached the hall they saw
no crowds, except for the policemen standing outside the door. The mayor
was about to declare the lecture a “total failure” when the policemen in-
formed him that the hall was filled to capacity and that they had turned
away two hundred people half an hour ago. Ball asserted that the general
€Xperience of those who gave the Gilchrist lectures was “house packed and
every inch of standing room occupied” (Ball 1915, 217).

: Ball and the other successful science lectures of the latter half of the
fineteenth century were able to take advantage of the institutionalization
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of scientific lecturing earlier in the century. Hays has 4
tific lecturing empire was established in London by t‘
that contributed to the support and profcssionalizatmn of

During this period scientific lecturing had become for T
tific societies and institutions began to concentr
season between November and June. The Roy
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: X ?‘hc”ﬂc“\'itic SCigy,
5 X ! | a lnSUtllli()n and ”\t()a
Institution presented a series of lecture courses through th the |,
> > : = Q -
tures were also offered by the Russell Institution in Bloom Etasun‘ e,
Surrey Institution near Blackfriars Bridge, and by a number p 1T, by the
¢ : s "I of Me
Institutes centered in London. University College and King! Echapje,
c SR : s
fered scientific instruction as well. Hays asserts that by the C()“cg" of.
3 I830¢
Michael Faraday who was seen as the model lecturer due to h?OS 1t
. s ¢
neatness, arrangement, and concentration on the subject un $ clariyy,
while Humphry Davy’s appeal to moral elevation, poetic in
tal cultivation, business profit, and amusement was no lo

der discussmn
SPiration, me,
nger in Vogue ¢

_ : " : harles Frederic
Partington, Edward William Brayley, William Thomas Brande Will;
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Among the important lecturers were John Millington, C

Ritchie, and Dionysius Lardner. Some of the London lecturers, such g
Ritchie and Lardner, were in great demand in the provinces (Hays 1g5,
91-97, 101-2).° '
In the latter half of the nineteenth century, those who were hired 1,
lecture to the public on a regular basis by formal institutions were in s
more secure situation than those who were independent—as long as they
maintained good relations with the directors. John Henry Pepper (1821-
1900) was appointed lecturer and analytical chemist at the Royal Polytech.
nic Institution in 1848. A colorful showman who could draw in the crowds,
he lectured daily at the Polytechnic until 1872 on such topics as clecu‘ifity,
those without institutional positions

i d optical illusions. But
ks o d they had the freedom

were also much in demand as public lecturers, an. e
to accept or reject whatever invitations came their way. Fran ulcmup
(1826-1880) and John George Wood (1827-1889) were wcll-know:mmcd
ers on natural history, while Robert Stawell Ball 11840—1913})‘ SSPe g
in astronomical topics. The number of science lectu'rcs.tha:i t,:ands g
livered during their lives is staggering, and the punishing 6” el
ircuit could often take a physical toll. By 1884, Ba sy
than seven hundred lectures (Bal

lecturing c I 1915, 224) W] g
e of ninety lectures each season )

delivered more
edly gave an averag

cording to his son, his be :
than 120 lectures (Wood [1890], 254)- Eventuall

ght up to Wood. The Times reported in 1889 th
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hﬂmcss-" He caught a severe chill while on a lccturing tour
bed at Coventry on Saturday, and died on Sunday” \Whi(chmrd 1889, 15)

Many lecturers traveled extensively throughout Britain, and ’chc.ml
undcr“"’k Iccturc' tours of the United States and other paru,of the world
puckland’s lecturing engagements were limited primarily to Britain. Hv;
spoke in London at the Royal Institution, the London Institution, and the
south Kensington Museum, and he also delivered lectures at Brecon, Not-
tingham, Oxford, Sheffield, Windsor, and Witney. Wood began his lecturing
career in the mid-1860s and by 1879 had engaged the services of a booking
agent because he was traveling all over England (Wells 1990, 58). He went
to the United States twice, once in 1883-84 to deliver the Lowell Lectures
and a second time in the fall of 1884. Pepper ultimately became the most
cosmopolitan of the group. After twenty-four years based at the Royal Poly-
technic Institute in London, he resigned and took his optical illusions to
Canada, the United States, and Australia. As astronomer royal of Ireland,

Ball was centered in Dublin before he was appointed Lowndean Professor

of Astronomy at Cambridge in 1892, but he often made winter visits to
England. By 1887 he was limiting himself to two trips, one in November
and another in January. He managed the November trip himself, accepting
invitations that came during the summer. He planned the lecture tour so
that he would begin in the north and work his way gradually southward.
The Gilchrist Trust managed the January trip, and he dutifully followed
the itinerary laid out for him. He visited mostly small towns. In his first
set of Gilchrist lectures in 1880, he went to Rochdale, Accrington, Hudders-
field, Preston, and Bury (Ball 1915, 223, 217). Ball came to the United States
to deliver lectures three times, in 1884, 1887, and 1901. He apparently left a
lasting impression. The Boston Evening Transcript obituary asserted that
“since the days of the great and only Huxley, no one has put more of natural
science into the minds of men through the medium of the tongue” (Col-
lins and Smith 1915, 5). Extensive lecturing allowed these popularizers to
become widely known throughout Britain and sometimes beyond.

Successful science lecturers could earn significant sums through their
speaking engagements. Ball was an astute businessman, whose lecturing
and books earned him a personal fortune (Wayman 1986, 187). He charged
between £25 and £40 per lecture (Wayman 1987, 124). He cleared £165 when
he gave the Lowell Lectures in 1884 and was convinced that he could make
£100 a week if he stayed (Wayman 1986, 194-95). In 1892, when Ball was
weighing whether to accept the Lowndean chair, he drew up a budgetary
scheme for living in Cambridge. He estimated that he could earn £600 an-
nually from his lecturing, which was equal to the salary he was to receive

“took to his

=
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ir. In contrast, he expected to receive op]
as Lowndean chair. In ¢ ! ty Record Offi Y 2440 from
pooks and literary projects (County ice 1893).
00

ferred lecturi : Inalettcr
friend in 1897, e stated why he preferred lecturing to Writing, - t
e
is a more permanent

source of income than writing,” Bay) e efftu’ing
same lecture will be available .scores of times, V\.'hilc thiere i (orIOU’Z; the
be) a limit to the number of times the same thing can pe Writter ;to
also enjoyed lecturing—it was a rest and a C.hange .of Pace from p. :“
ties as Lowndean Professor—and found writing articles to be 0.

hig
0

d had also taken up extensi “an ayg,
grind" (Ball 1915, 221). Wood had a P ensive lccﬂlring

25 a means of augmenting his income, prompted by the chrngion i;oxs
publishing trade in 1879 Upton [19¥OI' ros HOcher, he was not nearle
as financially successful as Ball. His son claimed that he cleareq abou):
£300 per year, but his trips to the United States were financial failureg due
to mismanagement (Upton [1910], 171; Wood [1890], 17071, 234, 2495y
When Wood died, he left his family in dire financial straits.

To be successful, science lecturers needed to exploit every possible an-
gle, including the perfection of their own speaking skills and their use of
visual aids. Though they offered instruction, scientific lecturers were also
expected to be entertaining, especially in the post-Crystal Palace era, [p
London, they were competing for audiences with the theaters, museums,
panoramas, and other spectacles. Lecturers became comfortable with di-
verse modes of delivery. Up until 1884, Ball had been delivering his lec-
tures without a set text. In the middle of delivering the Lowell Lectures in
October 1884—after a lecture in which he had “stammered and hesitated
horribly”—he decided to experiment by writing and then reading his paper.
He resolved in the future to write the lectures ahead of time and either
memorize or read them, allowing for some improvisations along the way
(nyman 1986, 193-94). By contrast, Wood did not use a prepared manu-
sc.npt and relied on rapid impromptu sketches to illustrate key points in
l;;i::::;:;:l::wfd [‘83°]: 145). Although one critic implied that h'is’:JASe

deliveiy 3320;\,'35 :ctually to draw attention away from 'h:“ 1;:{
of his lectures ("Rlev. | (;S:Nem:es 8 o0 chusidered ic e rfte
“was that of tyo ams.ﬁgin' 0°d~ 1899)' s (s soF wwerc,
hopelessly interlocked ey thch jaws, limbs, and antennacl o

a6k md.mduality of each insect was €€ -
male sticklehack Wood [15 wn for his drawing of a sperm whale a1
aids, Bucklang re 90}, 15 .
: . 0
Visual ajdg w:r:da‘he world, e spcimens of bones and skin of ¢*
Crucia] dxmension of the presentation for public sCi-

effective”

, and
Preserved.” He yyq yet the
; sl
lied on 9 Lightman 2000, 657-61). For his yisud
animals from o Masseg
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fer and Buckland and Wood, the natural historj
magic lantern in comparison to most Speakers, Bal] was
S : . more
. his reliance on the oxyhydrogen lantern. He was using ph
; 7 § oto-
(881, charts and the stereopticon in 1884, ?

“ and the oxyhydy
ggo (“Lecture at the Midland Institute on Tides” 18y81)-, "&T:
Aszronom”" 1884; “Gilchrist Lectures at Goole” 1890). Peppcr:s useof
ern

o technological apparatuses to illustrate his lectures was typical
expens o worked at science museums, though, as well shall see, hj

of those ar optical ghost illusions were far more sophisticated than n'\osltS
spcctaz:cssful science lecturers were well traveled, well paid, and innova:
| Suone key to their success was their degree of sensitivity to the nature
tive. itesin which they delivered their lectures. For those who worked
_Of l}:jentiﬁc institutions that contained places designed to reach out to
1;espumic’ it was not necessary to create a new §pacc for their activities,
e for £hose, like Frank Buckland, who labored in .spaces not specifically
designated as scientific, more work had to be put into fashioning an ap-

pmpriatc site.

ans, made litt]e

grﬂphs in
jantern 1P *

Frank Buckland and the Culture of Display

On the evening of October 24, 1861, Frank Buckland presented a lecture
on “Curiosities of Natural History” at the town hall in Witney, Oxford-
shire. The enthusiastic account of the lecture in Jackson’s Oxford Jour-
nal emphasized that Buckland had “by the simple force of his style and
the sterling value of his matter, so fully realized all the great things that
were expected of him” as the son of the famous Oxford geologist and dean
of Westminster William Buckland, reputed to be one of the most popular
lecturers at Oxford in his day. “That power of thought,” the anonymous
reviewer declared, “that faculty of observation, which so greatly distin-
guished the father, have descended unimpaired to the son.” The report also
highlighted the younger Buckland’s orthodoxy. It described Buckland'’s re-
marks on how nature “always has a most cogent reason for working in a
Particular manner.” Buckland then “compared the works of the Almighty
With the mightiest of man’s works—the Great Eastern, for example,—and
designated them puny and weak.” Finally, the anonymous author discussed
how Bucklang illustrated his main theme, the universal law pervading the
th)le of nature of “eat and be eaten.” Buckland’s lecture “consisted of a
:Z:;Sn;f observations, original, clearly explained, and emb::i:::gbff:t-
PN ;‘truths. These truths were illustrated and demon.s e
1agrams and specimens, forming of themselves quite 2 mused
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(“Witney” 1861). If only for a single evening, Buckland hag trangg
1 (y
Witney Town Hall into a museum of science. ey

Like Ball and Wood, men without a permanent public i“S(ituU
which to present their lectures, Buckland delivered his addresges in““ i
halls, churches, assembly halls, and coffeehouses—sites that Were Omwn
cifically scientific. Buckland had the daunting task.of turning dchrS: jsm
into ephemeral scientific ones. Through his use of specimeng o h‘,:t::

ashion theg
i c ’s lecturing style ¢
sites, temporarily, into museums. Buckland’s lecturing style

peal to the tactile senses of his audience, he attempted to ref
B tibra e Mshandgy,

the culture of display to be found within existing scientific U’ﬂditmm
Sin

museums. He was influenced by the medical tradition of using SPecimep
S

to illustrate lectures, as established by John Hunter. In his fascinatjqy, with

“curiosities”—the bizarre and unusual—Buckland also drew op the nagy,
ral history tradition and its love of the exotic, which he combineg with
his interest in zoos, Circuses, and freak shows. Buckland’s ICCturing it
therefore shaped by a variety of scientific and cultural forms.
After completing a Bachelor of Arts degree at Chr?st lerch, Oxford, ip
1848, and then medical training at St. George's Hosplm_l lrom( 1848 to 185,
Buckland combined natural history writing and lecturing wxlth a career a
a surgeon, first at St. George’s Hospital [1&}52—‘18“) and then in the Second
Life Guards (1854-1863). He began lecturing in 1853 and wAr()tc 1Tum'em\.,$
articles for various pcriodicals, including, on a rchlar bﬁasns beginning in
1856, the Field newspaper. He collected many of his artlnclcs together and
bli em i in his Curiosities of Natural History, and he later
DBl ““ i+h the same title. In 1863, he resigned from
produced three more scr.n:s with the sam s . -.ts> ;n el
the Second Life Guards in order to pursu% lns‘ interes L
After a quarrel, he severed his rclationsl.np with thc;{c ‘dla/;m: S
following year started his own weekly journal, Lan ‘ ﬁl” i ﬁ;h G
to sport and natural history. But Buckl;md’s: new passl)?r;igh«erics e
ing, which later led to his appointment as inspector ¢ ) [};c S e Ot
His duties included the submission of annual reports t( s S piTic
based on extensive inspections of English rivers z.md tht;(lr 51 o cliise
books he produced during this time reflected his W(‘)IT‘} (,)lm(m ;md %
his Fish Hatching, published in 1863; Logbook r)f‘ﬂ.““ "”) . publishcd o
gist, published in 1875; and Natural History of British Fmt Jél;ristism ol
1881, Buckland remained, to the end of his life, a dCVOUH‘ carried o0t ¢
determined opponent of Darwin’s evolutionary thcor)’-_ ; i of Wik
natural theology tradition of his father, preparing a revise
liam'’s Bridgewater Treatise in 1858.°

he h:ld
: ics (though
Buckland spoke on a variety of natural history topics (
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aset repertoire lilfc Ot?CYEl.C‘;tUl’CrS), at a number of different institutions,
and to diverse auc?lcgccs.l VALY, h”: lectured primarily to members of the
working class. His Tsl ecture on Thc House We Live In/ given in De.
cember 1853, Was d’fIIVCYCd =y workingmen'’s coffechouse and institute in
Westminster established by his mother (Bompas 1909, 79). In this lecture,
he drew an analégy between ‘h‘? human body and a house, with its doors,
windows, pumping appn.ratus, pipes, m?d telegraph wires, in order to teach
elementary facts of phys:olog}.' and hygiene _as well as demonstrate how an-
;mal bodies were examples of dlv'xnc handiwork (Bompas 1909, 80; Upton
[x010), gs).7 In 1858, he repeated this lecture at the Mechanics’ Institutes of
Abington, Newbury, and Wamagc (Bompas 1909, 90; see also figure 4.1
{n that same year, he gave }_115 first lecture at the South Kensington Mu-
seum on #Horn, Hair and Bristles,” one of a series of six lectures addressed
to workingmen (Bompas 1909, 88). The other speakers included Richard
Owen, Lyon Playfair, and Thomas Huxley. A year later, he was lecturing

at Windsor and Burnham to an audience of “working men, their wives and

babies” (as quoted in Bompas 1909, 95).

For this audience, Buckland developed a light, entertaining style with
plenty of humor. Even though Buckland’s message was heavily inflected
with natural theology themes, he, like Ball, avoided the sermonizing style.
Buckland did not feel comfortable until he was able to draw laughter from
the crowd. According to Bompas, who was his brother-in-law, he used to say,
“Ican’t get on . .. until I make them laugh; then we are all right” (as quoted
in Bompas 1909, 79). Buckland was known to have a collection of comi-
cal stories on hand for every speaking engagement (Walpole 1881, 306). A
sample from a report on a lecture in 1863 was presented to the audience as a
conundrum of natural history: “It is known to many of our readers that the
Platipus is a something between a bird and an animal, but more of the latter;
the witty speaker therefore asked why is the Platipus like a Tailor? Because
itis a BEAST with a BrL” (“St. John's School” 1863). According to reports in
contemporary periodicals, Buckland’s audiences appreciated his sense of
humor. Reporting on a lecture on “Fish and Oyster Culture” given at the
Mechanics’ Hall in Nottingham in 1865, the Nottingham and Counties
Daily Express referred to his “racy, amusing style” as being “much enjoyed

by the audience” (“Fish and Oyster Culture” 1863, 8).

‘ Accounts of Buckland’s lectures in the periodical press often noted that
hfs Specimens, used for illustrative purposes, left 2 marked impression on
his audience, Buckland drew on his own private collections (he frequented
auctions and kept a large menagerie of live exotic animals in his home as
“ellas specimens that he had obtained from friends. In 1859, Buckland was
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gelivering bis leeture on [:K House I Live In" at Windsor to the Working
Men's Association. He emphasized how the human body was like a mov-
able or walking house: eyes are like windows, mouths resemble a door, and
heads are comparable to a cupola. Just as a house is designed, so is the hu-
3 body. The reporter from the Windsor and Eton E Xpress was struck by
how “the action and object of the skull, brain, teeth, lungs, stomach, hair,
and skin, and all the more prominent and important members of the body
e clearly explained and illustrated by the most curious and interesting
p,,clmt‘nsn (“Working Men’s Association Lecture” 1859). Among Buck-
|and’s specimens were a New Zealander’s tattooed head, a large shell from
the China Seas, a rat with huge teeth, the vertebrae of a boa constrictor, the
thighbone of a lion, and a monkey’s skeleton (Burgess 1968, 73). After giv-
ing his presentation, Buckland wrote, “I lectured pretty well, but, as usual,
had too many things to show” (as quoted in Bompas 1909, 95). Two years
[.;tcr Buckland was back in Windsor, when he spoke on “Curiosities of Nat-
ural History” in the Town Hall. The lecture was illustrated, in the words of
the John Bull reporter, “with an exceedingly large and valuable collection
of specimens, drawings, diagrams, and views.” Among the drawings were
life-size colored pictures of the great gorilla, magnified sketches of human
hair and skin, and depictions of extinct British animals. “The specimens,
however,” John Bull declared, “were the most remarkable; they comprised
exquisitely stuffed heads of the lion and bison, with parts of their articula-
tion and structure, the eland, walrus, hippopotamus, elephant’s skull and
bones, thinoceros, wild boar, beaver, polar bear, giraffe; skins of the bison
black, white and grisly bears, the platypus, hyena, gavial, and many others
too numerous to mention” (John Bull 1861). Buckland’s vast collection of
specimens must have turned the lecture hall into a museum-like exhibi-
tion of stuffed animal parts, skulls, bones, and skins. Unlike other science
lecturers, Buckland did not make extensive use of the magic lantern. By
1864 he was using the oxyhydrogen microscope when he lectured on “Fish
Hatching,” but he continued to use diagrams and specimens (“Reading
Room and Library” [1864)).

At the Windsor and Eton Literary, Scientific, and Mechanics' Insti-
tute in 1861, Buckland reportedly brought with him “notes on the subject,
but he preferred to lecture upon the objects and specimens before him;
as if they saw a thing they could hang on other facts to it, and arrive at a
Breat result” (“Mr. Buckland on Natural History” 1861). Buckland'’s rejec-
tion of the prepared script, his use of anecdotes (a common convention in
:;nttcn natural history) and humor, and his reliance on his specimens to

ove the

lecture forward gave his public presentations a casual quality
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that allowed him to establish a strong rap
porter referred to his lecture at St. John's
as

port with his audie
School in . : € re.
“an illustrated conversation from Natural Hist:im‘:;::“l(h in xﬁ[(\:
for more than an hour without the slightest interval!l CXCC;ti:C kepy up
essary repose consequent upon cheers and laughter, Produced :"hc‘ Deg,
anecdotes.” The reporter was aware that the conventional terp, t} POinteg
Buckland’s speech was lecture. “We have adopted the term co: dcscnh"
in preference to lecture,” he asserted, “from the pcculiarly Sinvcrsati(sn
friendly manner in which Mr. Buckland addressed his audicnzt.rf i
“conversation” was an illustrated one due to Buckland’s use of a: :

who drew freehand sketches as Wood did, in addition to all of hi:nm'
visual aids. “The word illustrated must be taken in its fullest sQHSQ?th
reporter insisted, for “a great portion of the walls of the building l’wzhc
covered with diagrams and pictures, artistically representing microsco;icc]
sections of birds, animals, and fish, and [there was] a collection of prepar,.
tions, which almost made the Lecture Table groan beneath its Weight
This time Buckland had brought with him poisoned arrows from Centra]

1Ce. Ope

Africa, a whale harpoon used by South Sea whalers, elephant and giraffe
tails, heads of poisonous snakes, the skin of a sixteen-foot-long Africay
boa, lion skulls, and the shoes of a seven-foot-tall French giant (“St. John'
School” 1863).

Due to his adoption of a culture of display coupled with a racy speak-
ing style, Buckland was often criticized for delivering superficial lectures
and writing ill-informed books. In his obituary in Nature, it was asserted
that “he was in no sense of the word a profound naturalist; he could seize
with alacrity the popular side of a scientific question, but he seldom went
deeper” (“Frank Buckland” 1880, 175). But Buckland was a well—cdgcatc.d
Oxford man and the son of an eminent geologist who had taugl“lt him cx:
tensively about natural history. He self-consciously designed his l‘;fct:::;
and writings for a popular audience. When he lectured to a more C-;:an/s
audience, he was quite capable of adopting a diffcrcn.t style. B.U:“ A
later interest in fish culture brought him a few invitations to VL,I; <
catered to more-genteel audiences. On April 17, 1863, he lcct)u;';nd s
culture at the Royal Institution, with the Duke of N‘orthum.b;z101 Se
chair and an audience that included Roderick Murchison, Nt‘:r: pub]ished in
John Tyndall, and Edward Frankland (Burgess 1968, 99)- Lla s Cur
book form as Fish Hatching, this work bears little resemb

osities of Natural History, with its humorous, first perslcin,
Instead, Buckland presents a sustained argument for the

ance to
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ying the brecdirfg of‘ﬁsh scicn'tiﬁcally. Buckland altere
le for such a distinguished a“dlcnfc- When he lectured on fish culture

_stY her venues, such as the Mechanics’ Hall in Nottingham, he contin-

m_;w adopt a “racing, amusing style” and to illustrate his talk “by many

ufv s and specimens of natural history” (“Fish and Oyster Culture”

diagr: g). One contemporary asserted that Buckland was at ease with both

Isézmé-cl‘dss and with more-educated audiences, though less successful

::j’:h che latter. “If he /}(md been a politician,” the Popular Science Monthly

obituary proclaimcd, he would have been a greater mob orator than Par-

iamentary debater” (Walpole 1881, ’,06).'

Two key sources for thf: cu‘lmrc of display embodied in Buckland’s ex-
rensive USe of specimens in his lectures ma)f have been the zoo and the
freak show- Buckland frcqucnt'cd th§ Zoolog'\cal Gardens in London and
wrote extensively about 0o animals in the third series of his Curiosities of
Natural History. Among others, articles covered giraffes, hippopotamuses,
and lions at the Zoological Gardens. Human freaks and exotics also fasci-
nated Buckland. According to Burgess, Buckland could never resist a side-
show. Buckland wrote numerous articles on freaks and carnival acts, many
of them in the fourth series of Curiosities of Natural History, including
such topics as giants, bearded ladies, fire-eaters, sword-swallowers, hu-
man cannonballs, and mermaids. As a result, promoters of unusual shows
hoping for publicity often invited him to special sessions (Burgess 1968,
181-82). Buckland’s interest led him to become friendly with Joseph Brice,
the over eight-foot-tall French giant, whom he first met in 1862, Miss Swan
the giantess, and the two-headed Mademoiselle Millie-Christine. He was
known to throw parties for these friends “with the Chinamen, Aztecs,
Esquimaux, Zooloos, Siamese twins, tattooed New-Zealanders, and what-
ever queer specimens of mankind happened to be on exhibition at the time,
as fellow-guests” (“Sketch of Frank Buckland” 1885-86, 406; Upton [1910],
108; Burgess 1968, 110, 185). From the freak show and the zoo, Buckland
drew on the display of the exotic in order to entertain, particularly when
lecturing to his working-class audiences.

When Buckland wished to provide a genteel audience with a more
learned, educational experience, or when he wished to edify a lower-class
2udience, he could draw upon the surgical tradition of John Hunter and
18 '*’f“Phasis on specimens and hands-on experience. Buckland’s identi-
W(:;:oi[rll V‘:;:h Hu.mer was not unusua.l..)acy.na has. exa.mineq the varim;:
s ich mx?cteenth-century British biomedical investigators cot'x

ate a particular cause” if they presented themselves as belonging

nd d his lecturing
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to the Hunterian tradition (Jacyna 1983, 102-3). Buckland would
exposed to the Hunterian tradition through his medical train] Ve bey,
ther, and his friendship with Richard Owen. From 1756 ”ntilnlff iy g,
in 1793, Hunter had been surgeon to St. George’s Hospita], S is cag
der Buckland had been a medical student. The younger BUCklan;rhc the .
taught by his father to regard Hunter's memory with enormgy, ad beg,
(Burgess 1968, 42-43). In the preface to the first edition of hig C: f“spcct
of Natural History, Buckland referred to Hunter as a “great map» T10sitjo
sidered himself one of his “followers” in stressing the “necessity Z;\d Con.
ing comparative as well as human anatomy” (Buckland 1860, vi) s R?tudy,
Owen, a correspondent, adviser, and one of his father’s close fri'endlchard
had a long association with the Hunterian Museum at the Roya] Colls’ hag
Surgeons, having been appointed assistant curator in 1827 and thep . :gc of
in 1842, resigning in 1856 t0 take up a post at the British Museum A:at}(:r
most eminent anatomist in Britain, Owen was widely regarded as hav: e
inherited Hunter’s mantle. Yanni asserts that under Owen, the Humeri:g
was widely considered to be a “landmark in the display of natural hisxo,‘;
specimens” (Yanni 1999, 49)- Through Owen, Buckland would have grasped
the connection between the Hunterian emphasis on close observation ang

hands-on experience and the specimen as part of a museum exhibit (Rupke

1994, 297)-
After Buckland became interested in fish culture, he set up a small

fish hatching apparatus at the South Kensington Museum in 1863. Adding
plaster casts of fish and other specimens over the years, the hatching ap-
paratus evolved into a museum, which moved several times before being
established in its final location at South Kensington in 1872 (Burgess 1968,
opposite 116). The Museum of Economic Fish Culture was meant to edu-
cate the public on the natural history of fish, their commercial uses, and

the development of English fisheries (figure 4.2). But it was not designed
ystematics or anatomy. The specimens were

to impart information about s it
be entertained, not jus

arranged haphazardly. The visitor was meant to e
: ; im
instructed. Casts of fish were mounted on the wall. Various spec

were put on platforms on the floor. Small fish swam up 4 model salmO(;
ladder. The museum attracted visitors of all kinds, including membcr96s
the royal family. In 1876, Queen Victoria herself visited it (Burgess Ii ; :;
125; Bompas 1909, 279). According to Bompas, Buckland Jectured ‘h‘: 3
the early 1870s (Bompas 1909, 257). It was fitting that a public SPC":C v
had tried to construct ephemeral sites for science all over England Y and
ing upon the culture of display should go on to build his oW muse

lecture in it.
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re 4.2. Photograph of Buckland in his Fish Museum at South Kensington. Reprinted

on of the president and council of the Royal College of Surgeons of

k Buckland, Records of My Life [Commonplace Book], vol. 2, p. 282,
Library, Royal College of Surgeons, London.
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Pepper, Theater, and the Polytechnic

During the 1860s, a humorous song about John Henry Pepper and the Royal
Polytechnic Institution began to circulate. It was titled “Laughing Gas or

A Night at the Polytechnic.” The song tells a story about a young man
from rural England, Humphrey Brown, who has come to London to visit
a.ll of the popular London entertainments, including Pepper’s own estab-
lishment. Exhausted by his busy day, Brown falls asleep in the Polytechnic
lecture room and awakens to find that he is locked in for the night. Afraid
of meeting one of Pepper’s famous ghost illusions, he shores up his courage
by swallowing the contents of a container marked “Improved Laughing
Gas.” He begins to feel light headed, as if he were drunk, and laughs un-
com.muabl)’- Then he explores the Polytechnic in this peculiar condition,
l:ll!amg with all of the exhibits (Nash [1860%]). The composer and singer &

¢ song, John Nash (1830-1901), was a well-known m ic-hall
youth,
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Fi i
g:r;i;;; :}ltluztrauon of John Nash, frontispiece, John Nash, Laughing Gas of
the Polytechnic. Reprinted from Nash [18601], courtesy of the
Wellcome Library, London.

Laughing Blacksmith”

when h . e ot Midlands
He performed at the § ¢ became an entertainer in the

Oxford Musi outh London Music Hall in 1860 and then (‘he
5 ic :lall the following year. He toured the United States it ©*
76 and later formed hjs Own touring company that he took 170

2

€ was the first music-hall artist to perform & W

command. | i At
n the Camby idge Guide to Theatre, Nash is described 3s 2
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e lly walks” and in thc Oxford Companion to Popular Music as

cia lwhﬂ upionecwd the laughing song” (Gammond 1991, 415-16; Banham

oncs 777-78). Nash liked to refer to himself as “Jolly John Nash,” and to
1995/

il deserved the nickname, he composed and published a song in the
roos titled “'m such a jolly Man.”

IBgNaShls selection Qf I.’ep.pcr ?nd the ?olytcchnic as an appropriate topic
usic-hall song1s indicative of their popularity in the 1860s. Though
for:'am in his Shows of London, treats the Polytechnic Institution as an
Altick, 1‘ art of the London entertainment scene, he criticizes the inclusion
inte8f? popular entertainment in the programs of the galleries of practical
Of-morcq;n the case of the Adelaide Gallery, it failed because it “became
?C;c.ntcie,;guishablc from the miscellaneous shows not far away in Leicester
ls:“::rc_" gimilarly, the Polytechnic, Altick clz_limﬁ, i.nCOIPOIiated popular
performances from the Londc.m am.uscment.cm:un in reaction to public
pressure to entertain, and this action took it away from its “announced
serious purpose” (Altick 1978, 382, 386). Pepper would have disagreed. As
manager of the Polytechnic, he chose to include more-popular entertain-
ment features and did not perceive them to be inconsistent with the goal of
scientific instruction. Moreover, Pepper would have looked at Nash'’s song
a5 evidence of the expanding force of science into popular culture and as

proof of the success of his strategy to link instruction more closely to enter-

tainment. Pepper was particularly interested in capitalizing on the theater

as a vehicle for reaching out to general audiences, both in his lectures and

in the Polytechnic. In his position as manager of the Polytechnic, Pepper
had the opportunity to refashion an influential institution of science that
could serve as a friendly home for his theatrical lecturing activities. Later
in this volume, Morus discusses the Polytechnic and Pepper’s role within
this institution. Whereas Morus has focused on Pepper’s use of technologi-
cal display in his ghost illusion in this volume, I will discuss his lecturing
in general and how it combined entertainment and instruction.

Born on June 17, 1821, in Westminster, to Charles Bailey Pepper, a civil
engineer, John Henry Pepper (figure 4.4) was educated at King's College
School and then later studied analytic chemistry at the Russell Institution
with]. T. Cooper. In 1840, Pepper was appointed assistant chemical lecturer
ata private school of medicine run by R. D. Grainger. He was hired at the
?Olytechnic as lecturer and analytic chemist in 1848 and then as manager
' 1854. He continued in this role, with some short interruptions, until
1872, when he resigned for good after a quarrel with the board of directors
ovef‘the extent of his autonomy. During his time at the Polytechnic, he
Published five science books for the public, including The Boy’s Playbook of
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Photo. Maull and Foz.
Tux vare Proressor Perren,
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. . »d from “Personal,
Figure 4.4. Mustration of John Henry Pepper, RtP””l;‘Ol o
lustrated London News 116 {April 14, 1900),

e men of
Science in 1860, and established himself as one of the PR
science.” He tried to re-create
at the Egyptian Hall in Piceq
WEnt on tour ip the United

inment
his suceessful form of science cmc"fl:nn; he
dilly but lost money on the ch:uf ‘x874 to
States, Canada, and Australia frtl)": in 1881,
1881 He acceppeq the post of public analyst in Brishane, Austra l r;:mai"cd
stayed there i) 1889, and then returned to England, where he 8 Secor
until his death i, , € 1965, 386-87, Cane 1974-75, 116-28)
1572-73), il t
A 1eputation for being a lively speaker. Up unt iences
R ured on yarioyq topics, mostly in the physical SCc‘n, in 1851

45l In 185, was lecturing on the chemistry of hydrog

(fig:

i itute on
ylytechnic Inst
Figure 4.5 Hlustration of Pepper lecturing at the Ros;:l’;:’; d);c Science Simplified
‘Pcmull;.analysis. Reprinted from J, H. Pepper, Cyc

ispiece.
(London; Frederick Warne, 1869), frontisp:
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on the chemistry of the minerals and crystals at the Great Ry}

1854 on the Crimea and “Munitions of War,” and in 1855 = ,”(hl itionl i
Coals” (Press Cuttings n.d.; “Royal Polytechnic Institution” Sc ttle;;
Audiences found his lectures vastly entertaining. The Hlusty 1854b, 3
News reported on a lecture given by Pepper in 1854 to “a large : te‘_’ L ndo,;
the chemistry of nonmetallic elements “in his usual popula, udl“:nce"
ing style” (“Royal Polytechnic Institute” 1854, 179). Even the ;:: Mtereg,

Tepg

who remarked that Pepper “goes into ecstacies a little toq often Porte,
'’ | d

that his lecture was “well worth hearing” (Our Special Sightseer Udge
According to Layton, Pepper’s lectures deserve an important p11879, 223),
history of science education, and they had an impact on such iace In the
scientists as Sir Henry Roscoe, Sir Ambrose Fleming, and H. = Amportam
(Layton 1977, 538). TMstropy
The Royal Polytechnic Institution, founded in 1838, was an Unusyg);
stitution even before Pepper arrived on the scene (Morus 1998, 82), Th:) in.
it served multiple purposes like other institutions of science—the Royalu Igh
stitution, for example, contained both a laboratory and a lecture han_t}l:.
Polytechnic was even more diverse. It was equipped with industria] mo]:
and machines, a laboratory, a lecture theater, and a large display roop
known as the Great Hall, where the main exhibits were housed (figure 4.6|t
Among the main exhibits were the diving bell and diver, an oxyhydrogen
microscope, large electrical machines, and model boats floating in a long
canal. The diving bell, one of the feature attractions, provided a unique
experience for visitors. Four to five persons could fit inside while it was
submerged. In light of the wide range of activities, what, exactly, was the
Polytechnic? Was it a museum, or a laboratory, or a lecture theater, or an
exhibition hall, or even an amusement park? A contemporary guide to
London placed it under the heading of “Miscellaneous Exhibitions,” along
with the Colosseum, Egyptian Hall, the Royal Panopticon of Science 'and
Art, Wyld’s Model of the Globe, Madame Tussaud and Son’s Exhibitwt.l,
and exhibits of dioramas and panoramas, rather than with the Royal I_“s“'
tution under “Educational and Scientific Institutions” (London as it lslta'
Day 1850, 268). As an indication of the Polytechnic’s institutional nove ";'
Gerard Turner referred to it as “the first science center” (Turner 1987’13,971;
Even before Pepper took over as manager, the Polytechnic se.rved mui:tfce
purposes and drew together in one hybrid location multiple sxfes of sliy b
open to the public. But Pepper transformed the Polytechnic int0 a

chows
; : with the sho
ite i nse by adding cultural spaces associated Wi i
site in a second se y 8 P: Eehe Polytech?”

of London to the mix. When Pepper took over the reins 0 s how t0 &
in 1854, the big question for the manager of this institution W4
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tract customers whose expectations !m‘] been raised Ny
exploring the Crystal Pala?c on shlll‘mg days: The I’Olytcchnic’s :r‘er}ces
must have seemed meager in comparison (Altick 1978, 472~73) Cnngs
In 1850, Household Words rCC(.)l‘nxnCIlf]Cd that the Polytt‘chnjc ok
public more than cxhibmons:)f industrial machm.cry. T hers i €r the
of imagination in most of us, t.he Aronymous. writer Stateq, ,,whfange
amount of steam-engines will satisfy.” .Tl-mugh the pOIYtCChnic WasaIIICh ng
derful place,” the author was of the opinion that “, people forme e
in their hours of leisure by Polytechnic Institutions would e g tire)y,
fortable community.” Since it is probable “that nothing Will eyer ro';Com.
from among the common people an innate love they have fon dr"’matiz out
tertainment in some form or other,” the Polytechnic, anq ins‘ituuons l;.:.
it, had to offer some type of dramatic amusements (”Amu5emems " the
People” 1850, 13). Whether Pepper ever read the Householg Words article i:
not clear, but shortly after he became director of the Polytechnic, he began
experimenting with theatrical entertainments. In 1854, the Athengeyp,
announced that “GOOD DRAMATIC READINGS are now added to the other 4.
tractions of the Institution” (“Royal Polytechnic Institution” 1854a, 1306).
Pepper stuck mainly to Shakespeare, introducing dramatic readings from
The Merchant of Venice, Hamlet, and Romeo and Juliet. It was but a short
step to experiment with scenes of plays and then entire plays. A jokesterin
Punch noted in 1854 that “the proprietors of the Polytechnic and Panopti-
con are about to introduce dramatic readings and singsongs as part of their
attractions” and claimed to see no reason why plays shouldn’t be used to
further scientific education. But then the journalist poked fun at Pepper’s
innovation by offering some light-hearted suggestions, such as the creation
of new plays set in the laboratory where “scenes of thrilling interest might
easily be got up with the voltaic battery” (“Philosophical Drama” 1854).

In the early 1860s, Pepper increasingly exploited the relationship be-
tween the Polytechnic and the London e

1648|. Theater and, to some extent, mu
tertainment that best suited his mix

(Brooker 2005]. Panoramic and dioramji
used in some forms

tributing ¢o the pop
62, 380-8y). Allen 2
Was matched only b
all its forms, incly
freak show, dancin
to the Londgp thi

y their e

ntertainment scene (Secord 2002,
sic were the forms of popular en-
of instruction and entertainment
¢ spectacle had begun to be widely
of dramatic production in London in the 18208, CO™
ularity of theater (Mayer 1969, 69~70; Meisel 1983, 33
Igues that the Victorians’ insatiable appetite for novtE_ls
. their voracioyg hunger for theatrical entertainmentif
ding Shakespeare, melodrama, pantomime, music ¥ é
gdogs, and Pyrodrama (Allen 200 3, 5. Victorians e

Caters in. the 1550, when Pepper first became mandget
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polytechnic, attracted by the Shakes
e nd samuel Phelps. Not only did s
.{,imcd to outdo the panoramas that ha
>

of th
Kean
whicl

Pearean reviyals by Charles
offer magnificent spectacles,

d inspired them, but they also
S tomake theater more respectable in order to draw in 5 higher class
s0U8

of clientele [Allgn zloogltzgg:}:;t:iti;]i i 453; Bof)th 1,98[’ 2-3). Pepper
would have realized t al i L:ter a: publfc stcncc were forms
i nmss.culturallcntcrtm?mc:,lre' ian ((Zlut e steadily Increasing number
of consumers with moflfTY an f;lsfl;fe : fcn 2003, 6). Thc.popularity of
theater may have mac‘ic it mOfe ifficu tl or the Polytcchfnc to compete
in the London cntertamm‘ent sccfnel, asl;?. tick asserts, but it al-so provided
pepper with a'modcl of e.n success: u pu‘ ic cultural form that.lnspi[ed his
redefinition of the practice of publlc science at the Polytechnic, including
, nature of his lectures (Altick 1978, 473). Pepper’s self-fashioning as a
e nrer and his institution fashioning of the Polytechnic as a
l‘;cctr;l’e for his lecturing activities were intimately connected.
f Pepper took the theatrics of science to a whole new level when he came
across a new scientific principle for generating surprisingly realistic opti-
cal illusions suggested by the inventor Henry Dircks, Pepper had already
been lecturing on “Optical Illusions” in 1856 and on “Remarkable Optical
Illusions” in 1857 and saw this as an area that could attract a substantial
audience (“Royal Polytechnic” 1856, 1612; “Royal Polytechnic Institution”
1857, 35)- But just before Christmas Day in 1862, Dircks’s invention, vastly
improved by Pepper, was used to produce a ghost illusion that stunned a
small audience of scientific friends and members of the press previewing
a performance of Edward Bulwer-Lytton’s “A Strange Story” at the Poly-
technic. Instead of explaining how the illusion worked, as he had intended,
the following day he hurriedly took out a provisional patent, sensing its
almost unlimited potential (Pepper 1890, 3). Pepper prepared a companion
lecture for the play, “A Strange Lecture,” where he explained the wonders
produced by the “Photodrome,” an optical apparatus that caused phantoms
t0 appear at will {“Polytechnic Institution” 18634, 19). At some point, Pep-
Per began to tell 2 story in his “Strange Lecture,” about a student who
s¢es the apparition of a skeleton late at night and whose sword swings
right through it (Pepper 1890, 29). By February, Pepper had introduced a
"W lecture, “Burning to Death, and Saving from Death,” followed by
the still popu]ar ghost scenes from the “Strange Lecture.” The “Spectre
Dramg» (figure 4.7) was playing in the morning and the evening, except on
tesdays ang Wednesdays (“Polytechnic” 1863a, 218). By Easter, the play
P::l beCOIr‘le S0 popular that it was moved into the larget: t‘heate: of t.h"i
Ytechnic where the dissolving views were usually exhibited. “Specia

N appropriate
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THE SPUCTRE WRAVA AT TRE MCSTEOOM (OTITOTION a2 iy -

Figure 4.7. [llustration of “The Spectre Drama

at the Polytechnic Institution «
Reprinted from “Spectre Drama at the Pol 4

ytechnic Institution” 1863,

written permission” was obtained from Dickens to mount a production of
his “The Haunted Man” as a vehicle for exhibiting the ghost illusion, and
it ran for fifteen months (Pepper 1890, 12). In the years that followed, more
plays were mounted featuring the ghost illusion, and they became a regular
part of the Polytechnic’s program. In December 1864, two new spectral tab-
leaux were announced, entitled “The Indian Widow’s Suttee” and “Snow
White and Rosy Red” (“Royal Polytechnic” 1864, 666). In 1865, the Times
announced that “Mr. Pepper’s ghost is put to new uses in a dramatic en-
tertainment, devised by Mr. Pepper himself and entitled the ‘Poor Author
Tested'” (“Polytechnic Institution” 1865a, 12).

Pepper also continued to lecture on ghosts and optical illusions and
to mount new exhibits. On May 20, 1863, he delivered his ghost lectfm
to the queen and the royal family (“Polytechnic” 1863¢, 9). The following
month he was giving his ghost lecture twice a day (“Polytechnic” 1863b,
610]. To keep the interest of his audiences, Pepper began to modi'fY. i
illusion in order to present a variety of startling effects. In 1865, w.s“ors
to the Polytechnic could see the disembodied head of Socrates (‘iehve‘;:

thymed speech and Sir Joshua Reynolds’s cherubs, or at least their heé{ng/
singing a choral song (“Polytechnic Institution” 186sb, 10). The follorg
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the Art-Journal pointed out that pe
x,

: Pper, the Polytech
| Jusions were inextricably connected in the public’s mind
i §

s [n!””"l' Mr. Pepper is true to himself and to th
rt- . ; ;

/ hich he has associated as well with his own name 3
w dentified with him; and so, ,

yea nic, and optical

According to the
tical phenomena
s with the institution

that is identIEEE T s S he passes..... 1o fresh applications of
the optical illusive impersonations that now are €xpected to be displayed at

o polthCh"if:'" To'thc difcmbodicd h'ead of Socrates he hag added Shake-
spearean creations, lfl?ludlr?g t_he ’f’loalmg and speaking heads of Hamlet
and Lear (“Polytcchmc Institution 18§63, 256). As a result of Pepper’s in-
povations, the public never seemed to tire of his optical illusions ! 1 1866,
an advertisement in the Illustrated London News claimed that 109,000
visitors had already seen them (“Royal Polytechnic” 1866, s511). Pepper’s
ghost had become such a fixture in the Polytechnic thata notice in Novem-
per 1870 listing the attractions at the Polytechnic announced “
tion of the Ghost as usual” (“Royal Polytechnic” 1870, 538).
pepper’s theatrical use of the ghost in his lectures and the dramatic
productions at the Polytechnic was, to him, completely in line with the sci-
entific aims of his institution, and it was seen by the press in this light as
well. The I1lustrated London News presented an engraving of the strange
optical effects in May 1863, shortly after their first appearance, “as pro-
duced on their original stage—the boards of the Polytechnic for purposes
purely scientific” (“Spectre Drama at the Polytechnic Institution” 1863,
486). The Times of London recognized that illusions were used by Pep-
per to educate the public on the principles of optics. “Optics,” the Times
declared in 1866, “still predominate at the Polytechnic, reflection and re-
fraction.” Whereas the principle of reflection was illustrated in Pepper’s
lecture on Brewster’s discoveries, in the appearance of the disembodied
heads of Hamlet and Macbeth, and in the exhibition of the floating cherubs
of Sir Joshua Reynolds, refraction was demonstrated in a series of dissolv-
ing views of the “Lady of the Lake” (“Polytechnic Institution” 1866b, 10).

Entertaining and spectacular, his lectures were nevertheless intended to
be instructive,

€ op

the explana-

In lectures delivered in the late 1860s, Pepper also drew on his optical
illusions to expose the fraudulence of spiritualists. The Times reported on
4 series of lectures by Pepper in 1867 and 1868 that dealt with spiritual-
ism. On December 23, 1867, Pepper lectured on the frauds who claimed to
Produce spiritual manifestations (“Polytechnic Institution” 1867, 6). On
March g, 1868, he presented another lecture on spiritual manifestations,
“i8uing that, in the words of the reporter, “effects vulgarly supposed to
indicate supernatural causes are admirably produced by natural means"”
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(“Polytechnic Institution” 1868a, 7). A Timeg article
April 14, 1868, reported that he “denounced the utte
turning and spirit-rapping. He endeavoured to show that onlE] of tay,
; ; ; : ibit the Mo,
of the spiritual manifestations with which Mr. Home and
seasons ago startled the London public.” Pepper then mcsmerizthers o
medium and seemingly levitated her, chairs, and tables (”POI)’tee: a. em,
tution” 1868b, 9). Fearing that the spiritualists were Seducinguc .mcln
audiences, Pepper was willing to be as dramatic as hig oppnnc":"nfor
Pepper’s increased emphasis on entertainment ip hi S,
the Polytechnic in general transformed it into one of the leadin
entertainment venues in the 1860s.'> One periodical dCSCribed the b
mas program at the Polytechnic for 1862, with particular referenhnsz.
Pepper’s optical illusions, as “unusually varied and intcrcsting," S0 ;c to
so that the institution was now “in a position it has not enjoyed for :cch
eral years at least—namely, in a highly prosperous and paying POSitionv‘:
(“Polytechnic Institution” 1863b). The Illustrated London News udged iy
1865 that the lineup of attractions offered during the Christmas season
including Pepper’s ghost, placed the Polytechnic at the top of the Jist 0;
best holiday amusements. There is “nothing similar in the metropolis

Sti.
Meg

Loudnn

that can compete,” the newspaper announced (“Christmas Amusements"
1865, 19). However Pepper allowed the ghost to haunt other London the:
aters. The Haymarket, the Britannia, the Adelphi, and Drury Lane were
among those theaters that took out licenses to use the illusion (Pepper
1890, 30). Pepper’s ghost became so omnipresent in London at one point
that Punch complained in October 1863 that “there is now a glut of ghosts
everywhere” (“Ghosts without Spirit” 1863, 146). The ghost and some of
Pepper’s other illusions were later shown outside London, appearing at
Leatherhead (just south of London) and Norwich (Magic and Mystery Box2
n.d.). The adventures of young Humphrey Brown in “Jolly” Jack Nash's
ditty, “Laughing Gas,” is another reminder of Pepper’s success. Nash men-
tions many of the feature attractions in his song, and the humor assumes
that his audience is familiar with them. Under the influence of the lavgh
ing gas he has swallowed, Nash’s country bumpkin wanders around th
Polytechnic as if in a dream. “He saw Cherubs floating about in the aif
put on the diver’s suit and “made love to the diving Bell,” turned O". the
“dissolving views,” and, after bumping into the induction coil, recelvei‘
the shock of his life (Nash [18602], 5). Pepper’s incorporation of the thca“a
cal into his lectures and the general program of the Polytechnic led t'(c)a
remolding of this crucial site of public science, A self-fashioned theat™
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e Pe > 21
par excellence, Pepper simultaneously embarked on an ambitious
titution fashioning. It not only changed the terms on which

lchrcf ’
ect of 1S Bred as lar”
suld be defined as “popular,” it also gave science a prominent

P“)’
science ©
y e : : epper created a
ublic space for science that, unlike the Royal Institution, was open to
osed of a more diverse social composition,

¢
Lnnd(m entertainment scene. In the process, P

plglCC
new Pdu:ncc comp
an z‘[::_-ppt‘"s bid to reenvision the spaces of public science by incorporat-
re theater led to a debate in the periodical press about whether the
ing m("l nic had gone too far in the direction of entertainment. This debate
l’i)l)’lCL, ‘zht‘ heart of the questions: What kind of science should be provided
;::"::;‘gmcml public? What waszthc -’lppl]’(»)priatc mixture of cmcnamxﬁcm
and instruction in such science? Pcphcr s approach had led to a definition
imopular” science that was not universally accepted. Some periodicals
gt p“(l; the Polytechnic’s measured balance of entertainment and instruc-
Tlr::[:mh hcfor’c and during the time when Pepper was in control. In 1844,
the Pictorial Times declared that “in no cxhihition in London are amuse-
ment and instruction so thoroughly combined” (“Easter Mnr}day and Its
Amusements’ 1844, 233). Later, similar expressions of satisfaction were
expressed. One journal stated in_u%(;z that “at the Polytechnic Institution,
science and fun will hold joint festival,” another asserted that “the Poly-
technic makes science amusing, and amusement it causes to become scien-
tific,” while a third affirmed that in combining “no little instruction with
a good deal of amusement” the Polytechnic’s attractions “are just suited
therefore to the taste of that large section of sightseers who care little for
theatre or wish to vary their amusements” (Press Cuttings n.d.; “Polytech-
nic Institution” 1866a, 256; “Polytechnic” 1869, 10). In 1880, eight years af-
ter Pepper had resigned from the Polytechnic for good, Punch compared his
accomplishments with those of the new directors, who “did not seek to dis-
guise the fact that in their opinion chemistry had been unduly sacrificed
to comic entertainments, and that mechanical engineering had been alto-
gether put on one side to make room for ‘ghosts’ and optical illusions.” Not
only did the reporter find that entertainment remained on the progran.l,
In acts such as the singing Adeson Family and a ventriloguist, but their
unimpressive performances led him to recall “the past glories of the old
Place” (“Round About Town” 1880, 133). The ideal goal for public science
institutions was to strive toward a perfect mix between instruction and
‘htertainment, and for these periodicals, the Polytechnic under Pepper’s
e8ime had provided a model of how to achieve the proper balance. .
Others agreed on the ideal but did not see the Polytechnic as having
¢mbodied it, For some, the Polytechnic needed more instruction and less
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entertainment. A visiting Punch reporter observed the e
Frenchmen at the Polytechnic in 1865 when they Viewed t:slgn S
e
t
Wwas The Tt
IS mistogk g

" and o, Com,
should have come at all (“A Wonderful Shillingsworth Ndereq if ¢

e
Pepper briefly retired from his position as manager of th[css(s;l Rl °ry1
thchmci
€Ssor WOuld B
Nary ends of e
ney this way, ¢ ;
Royal Pnly‘Cchmc
Per still out of the
NEW managemen, o
nnected with the pur
tituted in the room of
ment lectures on
connected with popular science and natural philosophy” (
stitution” 1858, 241).

ment. Under the impression that the Polytechnic «
Scientific Institution of England,” the two foreigne
dialogue as the lecture of some learned profession’

1858, the Illustrated London News hoped that his suce
permit the desire of gain to pervert it to the more ord;
entertainment,” adding that lately “there was a tende
amusement were about to supersede instruction” (£
Institution” 1858, 631). A few months later, with Pep
picture, the Illustrated London News praised the
banishing “everything which is not in some way co
poses for which it was originally designed, and subs
exhibitions fit only for a place of mere amuse 11 subjects
Polytechnic Iy

But where some were critical of the Polytechnic for its seeming emphg

sis on entertainment, others saw it as presenting too much instruction

The lllustrated London News had just three months earlier encouraged the

new management to reduce the amount of sugarcoating needed to induce
visitors to swallow the bitter pill of instruction. During the Christmas
season, it pleaded for more sugar as “just now, we don’t want the pill at
all” (“Christmas Holidays” 1858, 608). In 1869, a reporter from All the Year
Round recalled visiting the Polytechnic as a boy and suspected that he had
been lured there under false pretenses. “There was an indefinable feeling"
he remembered, “as if it were not a real, out-and-out, holiday place: asif our
education were in some way going on whenever we were there. Instruction,
we felt, lurked behind amusement, and it was impossible to forecast from
the programme of the entertainments, exactly at what point the baleful ge-
nius of mental improvement might be expected to claim its victim.” What-
ever the reactions of boys of the past, the reporter thought that the boys o,f
1869 might find the Polytechnic somewhat dull (“Playing with Lightnmgl
1869, 617). The combination of instruction and entertainment in public s.cl~
ence proved during this period to be volatile and unstable. At what pom:
did science lecturers like Pepper go too far in incorporating Cntcrtainmenlf-.
Was there a point at which they ceased to present popular science g
fered mere amusement?
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Refashioned Sites, Changing Experiences,
and Scientific Spaces

. \usl-CrYStal Palace era, science lecturing was a competitive busi-
In thl—“irood parely eked out a living as a lecturer and scientific author, even
“-“vh the popularity of his sketch lectures led to extensive tours across
};'nd and to the United States. Not only were lecturers competing with
4 ! to draw audiences, they were also vying with the theater, the
- ma, the exhibition, museums, and other forms of popular entertain.
panoral (;rdt‘r to compete, both Pepper and Buckland refashioned the sites
ment. ';‘ they lectured by bringing in elements drawn from cultural spaces
at \\'hvl(- \‘d with the world of entertainment. When Buckland went to speak
.155““.‘?:; sites around England, he transformed them by incorporating fea-
:::\rtﬂ [‘hc freak show, the zoo, and the museum in his lectures, Pepper's

thou

gngl
one anothe

polytechnic was a new kind of hybrid scientific institution, which included
chl:“CntS of the exhibition hall, museum, laboratory, a-nd. lcctgrc hall all
under one roof. But Pepper refashioned this alre?dy existing site through
his use of the theatrical. In the process of refashioning these sites, Pepper
and Buckland also reformulated scientific lecturing and thereby provided
new experiences for their audiences. Pepper’s audiences could be terrified
by the appearance of his ghost and then calmed and edified by his scien-
:i‘ﬁc explanation for apparent supernatural phenomena. When Buckland
lectured, his audience was amused by his racy style, fascinated by exotic
specimens, and taught to see design in the scheme of things. Instead of ser-
monizing, predominantly an aural experience, Pepper, Buckland, Ball, and
Wood incorporated a variety of visual elements into their lecturing. More
than ever, those who attended lectures experienced science as if it were
part of the world of entertainment.

Though the inclusion of more entertainment in lecturing raised ques-
tions about the validity of “popular” science, it also allowed Buckland,
Pepper, and other lecturers to bring science into new spaces and thereby
into the center of Victorian culture. Alberti has remarked that the inclu-
sion of lectures and displays relating to science side by side with musical
performances and other entertainments in a typical conversazione pro-
gram reflected “both the heterogeneity of Victorian institutional culturc,.
and the increasing prominence of natural knowledge within it” (Alberti
2003, 215). One of the hallmarks of science from about 1830 was the pro-
liferation of jts sites. More and more science periodicals began to appear,
dccompanied by a huge explosion of books, periodical literature, museums,
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exhibitions, and many other sites that are explored in th
- ¢ . . n thy
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f cience seemed to have on the

of Victorians. But as scientific naturalists beg

which to practice legitimate science, such as the laborat
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They were also selective about the sites in which they w 1Ylal:ovc all
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scientific discoveries, whether it be in the Nineteenth ¢ i,
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10nS such ag yp,,

» : ; sociatj
Advancement of Science, or on carefully organized lecture ¢ on for the
= tours aby,
Oad,

By pursuing professionalization as a route to reforming scienc
€, sCientif
c

the results of their research and their views on the

or other respectable periodicals, in clite scientific institut
Royal Institution or the annual meeting of the British As

naturalists left huge cultural spaces open to lecturers such as p

Buckland. They and individuals like them set out to fill up a~ll ocfpphcr iy
tural nooks and crannies they could find with science and to ex : L;]CUI.
extent and nature of the diverse sites of science. As a result, thcia;m:;

the spatial economy of science.

NOTES

Iam indebted to James Secord, whose work on John Henry Pepper gave me the basic
idea for this piece. He also identified some of the illustrations and commented o
an early draft of the essay. William Brock, Jeremy Brooker, Mark Butterworth, Jill
Howard, Frank James, and Dana Rovang all supplied me with useful insights into
as vastly 1mpr0vcd asafre
, obtained copies of
teful to Brends
¢ Archives for

various aspects of popular science lecturing. This piece w
sult of the attention of Aileen Fyfe's keen editorial eye. Jean Koc
the illustrations as well as permissions to reproduce them. [ am gré

Weeden, Elaine Penn, and the staff at the University of Westminste
chnic Institute. Quot:

r Archives are rcpmduccd
vices. Quotations from

issi f the
kind permission of th

their crucial help in locating key sources on the Royal Polyte

tions from materials held at the University of Westminste

by courtesy of the University of Westminster Archive Ser
Frank Buckland’s Commonplace Book are reproduced by
President and Council of the Royal College of Surgeons ot Engla

1. The Lowell Institute was established after the death of John
by well-know
; G. Woodde

90l, 189

nd. 5
Lowell Jrin E 39
» ' intellec
when he left $250,000 to endow a public series of lectures o
tual figures. The physicist John Tyndall gave the lectures in 1872, and J.

livered a series of twelve lectures in 1883 (Sopka 1981, 193, 202; Wood [18
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come Christian groups were also moving away from traditional forms of
O

< the latter half of the century. For a study on how evangelical Prot
2 £ Jtestant

1 1
rship IF
wor »ate e cenv
= used the theater as the basis for reenvisioning their worship space, see Kilde
groups S -

{ am using the term spatial economy of science as a playful parallel to th
3 d P - <
(-cmh century notions of economy, and economy of nature, that signified an
pinete g :

Jlocking: comp
he idea of a complicated system of people, actions, and movements

’ lex system in overall balance. By spatial economy of science, 1
inte R
o convey th

hope ;
rse spaces and places in the marketplace of science.

occ up\’m_x: dive |
o SR and detailed analysis of Davy’s lecturing, see Golinski

88-285- Ralph O'Connor has pointed out that geologic lecturers such as Gid-
and Hugh Miller still appealed to moral and poetic elevation after 1830

1992/
eon Mantell
©'Connor 2003). Hays's assertion that such appeals were no longer in vogue must
;!acrci\»ru e qualified
5. Fora discussion ¢
1od, see Inkster 1980.
4. There are two biograp:
5. Buckland may have found the basic theme for his lecture in e A caesioan
t's 1834 book The House I Live In; or, The Structure and Functions of
dy. First published in 1837 in England, Buckland likely encountered
this work on physiology as a medical student. He used a similar title for the lecture
and drew the same analogies, and he adopted the natural theology framework. In his

he editor, Thomas C. Girtin, presented the book more as “an appropriate

»f the public lecture as a means of scientific education in this

er
P hies of Frank Buckland: Bompas 1909 and Burgess 1968.

william Alcot
the Human Bo

reface, t
':mrnduclmn” to Paley and natural theology than as a physiclogy handbook (|Alcott]
1837, v). lam indebted to Aileen Fyfe for pointing this out.
ained his high regard for Hunter throughout his life, In Notes
Life, Buckland remarked that as Hunter was the “founder
discoverer of many of Nature's sanitary

atest benefactors to the human

8. Buckland maint
and Jottings from Animal
of the system of modern surgery, and the
laws, [he] may be justly regarded as one of the gre
race” (Buckland 1882, 84).

9. Nash’s song about the Polytechnic should not be seen as unusual because sci-
entific themes were taken up in the performing arts, including burlesque, through-
out the nineteenth century. Jane R. Goodall has explored the appearance of evolu-
tionary themes in the performing arts during Darwin's lifetime (Goodall 2002},

10. For a current reprint edition of this book with a useful introduction by Jim
Secord, see Pepper 2003.

r's other illusions, see Lamb 1976, 43-50-
unes of the Royal Polytechnic Institu-
hat claimed the life of a young girl
the Polytechnic never recov-
jon of Pepper’s ghost |Altick
jous economic position, it
s departure in 1872

11, For a discussion of some of Peppe

12. Altick’s account of the declining fort
tion in the 1860s, after an unfortunate accident t
in 1858, is somewhat misleading. According to him,
ered despite being rescued temporarily by the introduct
1978, 388-89). Although the Polytechnic was in a precar
nevertheless managed to pull in the crowds up until Pepper”
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