THE UNIVERSITY OF HULL

The Development of Stage Machinery in
the Nincteenth Century British.Theatre:
A Study of Physical and Documentary Evidence.

Volume I

being a Thesis submiltted for the
Degree of Doctor of Philosophy

in the University of Hull

by

David Wilmorc, B.Sc.

March, 1989.



CONTENTS

PREFACLC: HAIL TO THE PANTOS.

INTRODUCTION.

"DRAMATIC MACHINERY" AS DESCRIBED IN REES'S Cyclopacdia,
c.1809.

THE THEATRE ROYAL, PLYMOUTH, 1811-13.

THE ENGLISH WOOD STAGE.

THE GRAND THCATRE AND OPCRA HOUSE, LEEbS, 1878.
THE ROYAL ENGLISH OPERA HOUSE, LONDON, 1890.
THE WEST END THEATRE, EDINBURGH, 1875.

THE LYRIC THECATRE, SHAFTESBURY AVENUE, LONDON,
1888-89.

THE THEATRE ROYAL, DRURY LANE, LONDON,
THC HYDRAULIC STAGE MACHINERY, 1896-97.

[HC THEATRE ROYAL, DRURY LANE, LONDON,
THE ELECTRIC STAGE MACHINCRY, 1899.

[HE ROYAL OPCRA HOUSE, COVENT GARDEN,
LONDON, 1901. '

THE COLISEUM THEATRC, LONDON, 1902-04.
CONCLUSION.
APPENDICES.

BIBLIOGRAPHY.

PAGE NOS.

19-41

42-145
146-174
175-191

192-200

201-206

207-217

218-224

225-235

236-242

243-248

249-309

310-335



ii

NOTES FOR THE READER.

VHS Vidcotapc.

The vidco casscttec which accompanics this thesis contains a copy of a short
programmc shot by Anglia Tclcvision in 1984 for thc programmc, Bygoncs. It
contains footagc of Lhc stagc machincry in opcration at the Tyne Theatre and
Opcra Housc, Necwcastlec-upon-Tyne. Within thec programme arc somc very
interesting archive film clips. Onc is a film entitled, Joyland, madc in 1925
and rclcascd in 1926. It fcaturcs, Lupino Lanc in a very cxiciting chasc
scquence in which he utiliscs scveral different types of trap. In addition

therc is footage of the rcvolving stage opcrating at the Coliscum Theatre,

London.

Mcthod of Indexing

Duc to thc complicated naturc of the material which is ecxamined the following
proccdurc of cross-rcferencing has been adopted.
(i) Every page containing a linc-drawing has been given an "Illustration
number".
Howcver, becausc tcxt associalted with the drawing is often quoted the
authors original rcference number is also rctained.
c.g. Plate 28, Fig.5., bcing thec authors .reference followed by

[I1lus.114], being the rcference given to the illustration contained
within the thesis.

(ii) Throughoul the thesis rcference is made to Contants Paralléle. The
English text uscd is a translation of the original which can be referred

to in Appcndix 4.

(iii) Volumc I of this thesis contains the text and associated linc drawings.

Volume II contains thc‘photographs.

(iv) All passages quolted from M.J. Moynclt's L'Envers du Theéatrec, arc taken

from the English translation, Frcnch Theatrical Producltion in the

Nincltecenth Century, by Allan S.Jackson and Glcn M.Wilson.




HAIL TO THE PANTOS

A "Royal" door is opcned to show "The Forty Thicves,"
Who nightly stcal our hcarls away, if worn upon our slcecves;
The "Tyne" is flowing merrily in fair cnchanted scenes,

Which link our mundanc naturcs with Spritecs and Fairy Queccns.

And charming "Cindcrclla", still moved by magic wand,

Now moves us Lo thc Eastward, and makes us do the "Grand:"
We arc back Lo trces thal open, and temples thal cxpand,

And flowcrs as big as warming pans into panto fairy-land.

We arc back to traps and pitfalls - a land of sloats and stays -
And scruto-work, and profiling, and smiling "coryphccs;"

To fires of changing colours, and dresscs rich and rarc,

To trcllised garden portals, and castles in the air.

Ah! changed is now the Pantomimc I knew in days of yore -
The poker hot, thc butter slide, the Clown laid at the door.
That shopmen bland and affable might o'er him tumble down;

And thc murdcrcd babc whosc body was sat on by the Clown.

The Columbinc was somcthing surpassing mortal gracc,
And Harlequin borc mystery writ on his vizored facc;
Ah! changed is now the Pantomime - morc up-to-date I ween -

With dance, and song, and patter, and Transformation Sccnec.

I walk with young "Red Riding Hood" alonc among the lcaves;
I drcam of Orient splendour when I sce "The Forty Thicves;"
I smile with "Cindcrclla" as her falec becomes sublimej

A grcybcard, I'm a boy again when comes the Pantomime.

Newcastle-on-Tyne, R.ELLIS GERRARD
January, 1902. (Of "Northern Gossip")
1. This pocm appecared in Theatre Annual, published by the Northern Gossip

Co.Ltd., in 1902, and fcaturcd many of thc pantomimes produccd in and

around thc Newcastle arca that scason.



INTRODUCTION,

The dcvelopment of scenc changing machinery in Great Britain is perhaps onc of
the few disciplines in the ficld of mechanical cngincering which have viftually
never rcliecd upon new discoveries in technology for their advancement. Instcad
it has always laggced bchind, perhaps modifying, ccrtainly adapting, cxisting
tcchniques. This study aims to cxaminec thc cvolution of stagc machincry during
the nincteenth century, when many tcchniques had alrcady been in existence and
traditions firmly cstablished since the previous century. The degree of
development in the coursc of the ninctecenlh century was in many ways a
vrcflection of the type of drama presented. As time went by, the public's Lastc
for spcctaclec and visual prescntation intensificd and fostecred an incrcase in
the complexity of scenc changing cquipment. This in turn mecant thal many of the
theatres built in the cightecnth century, cspecially in the provinces, werc
sadly inadcqualc for housing thc vast quantitics of cquipment which machinists
nceded to install above and beclow the stage. As a result architects, began
improving and cnlarging cxisting thcatrcs as well as building ncw oncs, with
increascd stage width and depth, incrcascd flying spacc above and incrcascd

depth bclow the stage.

There was indecd an cnormous risc in demand for sccenic cffects shortly after
the beginning of thc ninctecenth century. This rapid growth causcd the smaller
cxisting Gecorgian playhouscs, likc the Thecatrc Royal, Ipswich, cither to be
modificd in an attcemplt to cater for new trends, or Lo closc. This dilcmma alonc
must bc acknowlcdged as a significant contributory factor in the decelinc of the
Georgian playhousc and hclps to cxplain thc comparatively small number of such

theatres surviving to Lhe present day.

The techniques of the stage machinist in the first half of the ninetecnth
century rclied almost totally on technology and basic cengincering principles
which had cxisted for many YCars. Certainly thc comparison oftcn madc between
the backstage of a thcatre of this period and a sailing ship is a very apt onc,
since both rcliecd on manually hauled ropcs, shcaves and the principles of
mechanical advantage. However, thesc techniques had also been utilisced  for
other, non-thcatrical purposcs. For instancec, housed in the central tower of
Beverley Minster is a large trcadwhecl, which was, and is still, uscd to raisc
cquipment from ground level into the roof spacc [scc photo.1]. This is bascd
upon Lthe principles of mechanical advantage, in much thec same way as many picces

of sccne-changing cquipment.



Thus, bccausc Lhe Lthcatrical profcssion was slow to adopt new apparatus and
constantly rcplacing old machincry with brand new ncar-replicas, its evolution
was comparatively slow. Thc job of a sltagc machinist was quite often a family
concern, as the techniques, traditions, sccrets and tricks of the trade were
passcd from father to son. The Sloman family and the Gricve family were
particularly well known in London for thcir knowledge and cxpertisc in this
ficld. Changc was to a grealer or lesscr cxtent resisted and in any casc many
saw little nced for change, cspccially thosc who were steeped in the traditions
of the machinist and his machincry. It was, in fact, this basic resistance
which causcd a distuption in the cvolutionary development of stage machinery.

Many thcatrc architccts werc happy to furnish a traditional stagc machinist with
a blank drawing dcnoting "Thc Stage", requiring him to Fill in the dctails as he
saw fit, whilsl the innovalors decviscd all manncr of new cquipment, that which
worked and somctimes thal which cmphatically did not. Therc was thercfore a
bifurcation, with the 'traditional school' rcfining the 'English wood stage'
Lo a higher degreec of sophistication, whilst the 'modern school' developed and
attempled Lo apply thc cngincering technology associated with other disciplincs.
In essence, the latter attempled to replace muscle power with hydraulie or

clecltrical power.

This thesis documents the development of stage machinery from its comparatively
primitive stalc al the beginning of Lhe ninctcenth century, through ycars of
growth and cxpansion, and finally into the last deccadc of the century, when
thecalrical productions were in truth cxcrciscs in spectacle.



"DRAMATIC MACHINERY" AS DESCRIBED IN REES'S CYCLOPAEDIA.

In the opening ycars of the nincteenth century Abraham Rees asscmbled

information for the publication in 1819 of thc Cyclopacdia; or Universal

Dictionary of Arts Scicneces, and lLiteraturc, with (according to the

frontispicce) "the assistance of cmincnt professional gentlemen". In volume
Lwelve of the thirty-ninc volume work is an cntry under the hcading of 'Dramalic

Machincry', which is recproduced in its cntircty in Appondix 1 of this thesis.

It is not ccrtain who actually wrotec the text for this entry 1 although a
cluc is given by the writer when he states: "The plan of moving wings of
Lhe late thecatre of Covent Garden, and that of the Theatrc Royal of Glasgow,
invented by Lthe writer of Lthis article, arc represented in Plate X". He
gocs on to recfer to "the ncw subscription Thecatre Royal of Glasgow," thus
identifying it as thec thcatrec built to thc designs of the architcct David
Hamilton, which opcned on 24Lh April 1805. In another passagc he

comments that "although this machinecry was constructed rather to corrcet an
crror in the gencral construction of the theatre than for any other rcasonj; it
appcars, aftcr four ycars' trial, to posscss somc important advantages over the

plans of the London thecatre™, thus dating thc text around April 1809, and not

1803 as Richard Southcrn suggosts.2

The information contained in the Cyclopacdia is thercfore of great significance
as it rcprescnts the first major printed work on British stage machinery. Its
importance is further cnhanced by Lhe fact that it was written by a man
personally ecxpcricnced in the ficld and capable of providing an invaluable

insight into thec profession of the carly ninctcenth century stage machinist.

The text rclating to the 'Construction of the Stage' states that "it is usual to
allow onc inch of perpendicular ascent for cvery 36 inches of length from the
front to the back of the stage". This ratio is similar to thc rakc shown by

John Foulston in his drawings of the Thealrec Royal, Plymouth [scc page19].

o - = - - T 0 . S e - =P —— " - —— ——— T —— - - — —— " " —— " — —— " = - " = - —— " - ———— -

1. The Longman archive located at the University of Reading contains scveral

of Abraham Rces's ledgers relating to The Cyclopacdia, but

unfortunatecly there is no information concerning the name of the
author of the scction on 'Dramatic Machincry'.

2. Richard Southern, Changcable Scenery, (London: Faber and Faber Limited,
1952), p.219.
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Towards the middle of the nincteenth century, however, therc scems to have been
a tendency to increasc Lhe rake,J.G.Bucklc advocating in 1888 that "thec floor
should risc from thc footlights towards thec back wall of the stage, thec rake
varying from 1 in 18 to 1 in 24." 3 The latter was thc ratio most commonly
adopted until the introduction of the first flat stage in England at Her
Majesty's Theatre, London, in 1897.

The surfacc of thc stage, togcther with its aperturcs, was considerced to be a
difficult task for thc architccl to finalisc with any certainty. It is,
however, very interesting to note that Rces's contributor considers this work to
bc the solc responsibility of the architcct and not the stagc carpenter, a

bclicf which was not Lo be uphcld again until the end of thc nincteenth century.

The stage plan, [scc Illus.1], accompanying the text in the Cyclopacdia shows a
scrics of apcertures in thc stagc and ninc scts of grooves arranged for
pcrspective scencs. It is uscful to consider in somc dectail whal he says about

cach individual fecaturec.
The Float.

"The first aperturc in the stagec immediately bchind the orchestra,
and in front of thec prosccnium and curtain, is thal for raising and
lowering the footlights, both for purposcs of trimming thc lamps,
and of darkecning the stagec when required. It is marked by the

letters A,A, Fig.1, Platc IX, Misccllany, which is a horizontal
plan of a stage 60 fcct in length, and 25 fect in brcadth at the

curtain linc."

This apcrturc and thc accompanying mcchanism indicated in Fig.2 shows an
apparcntly unprotccted floal which docs not strectch Lhe full width of the
prosccenium opening. Tercnce Rccsasuggcsts that this was probably bccausc
Lhe large arcas on cither sidc of the float were lit by chandelicrs suspended

above the proscenium doors (C,C), as in Robert Smirke's Covent Garden Theatre

et s o o ot . 8 s G et T T T St - — - " - - - ——— - ————_— —— — ——— —— > " —— T " ———————— T - -t — — = ——

3. James G. Buckle, Thealre Construction and Maintenance,
(London: The Stage, 1888), p.32.

4. Terenee Rees, Thealtre Lighting in The Age of Gas. (London:Socicty for

Thealre Rescarch, 1978), p.20.
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Il1lus.?2 Interior of Sir Robert Smirke's
Covent Garden Thealre, c.1809.



opcned in 1809 [see Illus.2]. A plan datcd 1858 of thec stage at the Theatre
Royal, Ipswich, [see Illus.3] also dcpicts a sct of footlights which do not
stretech the full widlh of the proscenium opening. It may thercforc have been a
reqular practice to suspend chandelicrs above the prosccnium doors becausc lamps
were apt to be blown out by draughts caused by the opening and closing of the
doors. Thc Ipswich plan docs in fact show a distancc of six fect between the

proscenium door and the offstage cdge of the float.

The Cyclopacdia float mcchanism was opcratecd by somconc positioned in the

ccllar when the lamps werc trimmed, but when the stage required "darkening™ it
was nccessary to control the position of the float very preciscly. This was
therefore cntrustcd'to'thc.promptcr, or a "pcrson immcdiatcly undcr his
inspecction". The mechanism is shown in Fig.2, taken "with a slight variation,
from a plan of Mr.Gecorge Sloper, of Covent Garden, and similar to what was uscd
there." The two side walls of the thecatre arc represcnted by L,L and the
horizontal framc which slides upon two upright posts located undecrncath the cnds
of the apcrturc, A,A. Thc framc is suspended at cither end by ropes which pass
over two pullcys, 0,0, and arc in turn attached to thec circumference of the
large drum, N, which is mountcd on a stoul framcwork omitted from the drawing
for clarity. Thec weight of the frame, M,M, and Lhc lamps is countecrpoiscd by a
weight alttached to the ropc passing over a pulley, R. A smaller drum is also
mounted on the samec axlec as the large drum, N, to which is attached an cndlcss
linc which passcs over pulleys, P,P,P, to thc small barrel or cylinder, Q, to be

opcrated by the prompter or his assistant.

It is intcresting to note that Lhe Eyrc Manuscript > contains dectails of a
very similar float mcchanism cxtant in the Theatrc Royal, Ipswich, around 1803.
This float consisted of tweclve oil lamps fixcd to a board, which was in turn

attached to a pair of sloats controlled from a ccentral drum or wheel. [sce

Illus.4].

e e e e A o e o A " s = o - —— " o o " T T = > e A = s =t > s = = = > " e =

5. H.R.Eyrc, Intcresting Matter Relating to the Scencry, Decoration, ctce.,

of thc Thecatrc Royal, Tacket Strecet, Ipswich. M.S. in thc Suffolk Record

Office, Ipswich, Rcf.No.6169, c.1895.



Corselerys,”™ "

Soa ¢ .

57‘1&‘”‘_-‘ ’ ‘ . ¢ s
o gl
l ridp .
. A ; ) N ) ] )
- 7!"/5 : - Trel :-. .
_ T
: 3
. ° )
; 3

FR" 206 e e e
- -t i 6“‘{['11.441\: ' RLSE RS NE N ALlV
. ' ' weme N . ; .5 ]‘02’7;/{@ AN v X .
; SN T

:gfzzan~u .

.- »
N -
Warey =a

=y/2 -,é’maZZ 751;;}’:‘; rlre /y X/ /05 |
e .715}2:1- & 2./ X LS long .

| o%t/’a_;;;i S2f0 &8 Pin mecte ,//j/ zo;, )
e ﬂr('a;yc, flOardte [ Zong

ke reest- L12f2 &0 Pore eoncte ////{ b

e Cm{cmz /7%/’3 /Jmca, /////“j

J/ze lust Hhas. 3. 3x 58.

Il1lus.3 Stage plan of the Theatrc Royal, Ipswich,
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The Traps E,F,G.

The trap mechanism associated with the apertures E,F,G, in Figurc 1 is shown in
Figurcs 3 and 4. At cither sidc of thc apcrturc is an upright post V,V, upon
which the trap platform slidcs. The platform consists of a scrics of horizontal
boards madc to fit thc aperturc at stage level. Below the platform is another
horizontal board, S, which has grooves to accommodatc the posts V,V, thus
ensuring that the platform stays level as it rises and sinks. In front of the
posts V,V, arc anothcr sct of uprights U,U, which support thc 'cylinder' or
barrcl of thc windlass, T. Two ropcs arc attached to” the cylinder and pass up
to their respective pulleys located just bencath the stage. From here the ropes
pass down to bc attached Lo the trap platform, S, alt some unspccified point. The
windlass is sccurcd by a catch and ratchet on the end of the cylinder (though
not shown in Figurc 3). The inclusion of a ratchct mechanism on the barrcl of
the windlass is very advanced in terms of the cvolution of stage machincry,
for, as will bc shown latcr, many windlasscs towards the cnd of the nincteenth
century had no safcty catches at all. The writer also states that the trap

could bc counterpoised, if nccessary, "but this is scldom, if cver, donc."

The trap, F, was described as "of an oblong form six to scven feet in length,
and from thrce to four fect in breadth'", and was most frcquently used for the
grave scenc in Shakespcarc's tragedy of Hamlot.

The trap, G, dircctly behind F, was apparcntly uscd for the sinking of thce
cauldron in Macbcth, whilst the side traps, "of which any convenicnt number may
be constructed," arc all positionced upstagc of thc proscenium opening and not
contained wilthin thc forcstage, as at Plymouth. It is however important to note
that when Sir Robert Smirke rebuilt the Theatre Royal, Covent Garden, in 1808-9
he, or thc appointed stage machinist, rcinstated thrcc small traps into the

forestage [scc Illus.5].

The text gocs on to say: "The traps arc worked under thc stage, by an apparatus
attached to cach, and similar in all, according to thc dimecnsions of thc
respective aperiurcs." It must thercfore be assumed that the mechanism shown in
Figurcs 3 and 4 was common to all thc traps, E,F, and G. Unfortunatcly no
indication is given as to how thc apcrturcs werc opencd, although the text
states that cach aperturc is closed by a board supported by an upright picce of

wood or similar contrivance.
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Apcrturc H.

The text states that,
"in largec theatres, where many changes of the scenery arce
frequently rcquired, therc arc a number of longitudinal
apcrturcs across Lthc stage which arc coverced by planks
movcable [sic.] upon hinges,so that by throwing them back,
the stagc may bc opened in a moment. The use of thesc is
to allow Lhe flat scenes to sink: through the stage when
rcquircd. Threce of thesc will be found in the plan, at

the letters, H,H,H and arc known by thc namc of flaps."

The facl thal thec flaps arc hinged is particularly interesting, for, as will be
scen in later chapters, the longitudinal apcrturcs were subsequently opened and
closed with a sliding action. Howecver, the usc of hinged flaps was almost
certainly the mcthod by which many apcrturcs of thec cightecenth and carly
ninctcenth century were opened and closed. In 1777, Denis Diderot published his
work on French stage machincry 6, which includes an illustration [scc Illus.6]
of a hinged trap cover for the 'trapillon'. The joinery involved to construct a
hinged 'flap' is less precisc than that required to make a floor scction slidce
smoothly withoul jamming and may thecrcforc have been favoured for this rcason
alonc. Therc must, howcver, have been scveral disadvantages to the 'flap!’
method, including the noisc which the flap must have madc as it hit Lhe stage

and thc impossibility of closing it from thec substage.

The word 'flap' in this context disappcarcd from technical thecatrical
terminology as soon as hingcs werce replaced by the sliding floor scction or
'slider'. Even when the 'flap' was occasionally uscd to open a trap apcrturc

for removing floor coverings for the stage, the term 'carpet cut' was preferred.

The Cyclopcadia writer stales that the 'flap' was uscd to allow flat scenes to

sink through thc stagc, although no dctails arc given of any other mechanism.
It is highly likely, howecver, thal the scenes, and probably ground rows, werce
attached to a scrics of 'sloats' positioncd in the substage. On the other hand,
the text is quite specific in stating that "no machincry whatever is permancntly
attached to the flaps or slides, for as thesc apertures scrve gencrally for the
passagc of Lhe flat scencs through the stage, the machinery must depend upon the

6. Denis Diderot and Jecan Le Rond d'Alembert. Encyclopédic, ou Dictionnaire

raisonnt decs scicnces, des arts, ct des mSticrs.(Paris: 1762-1772; rpt.
New York: Arno Press, Inc., 1980).
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particular cffect which it is nccessary to produce. The flat scencry is
gencrally raiscd by a cranc, unlcss a very rapid ascent or descent be required,

when it may be donc by the application of a countcrpoiso."7

The usc of the term 'eranc' herc may be an altcrnative for 'sloat', bul the
insistancc on no permancnt machincry is pcrhaps an indication of the fluidity of
this machincry, a fact worth remembering when we come to consider the
criticisms levelled at the later ninctceth century English wood stage on the

grounds of its inflexibility - an allcgation that was all too common.

-

Aperturc I.

If, as prcviously cstimated, the text was written in 1809, then the reference to
the 'late Theatrc Royal of Covent Garden' would refer to the thealre
rcconstructed by Henry Holland in 1792 which burnt down on 20th Scptember 1808.
This building apparently had a large stock of scencry, which when not in
immcdiate usc was stored in the cellar under the stage. To facilitate this
practicc, apcrturcs such as I were made in the stage, to be opened by lifting
out rcctangular floor scctions "which could bc placed or displaced in a fow
minutcs: Lhese were called sliders", although there is no indisputable cvidence

to suggest that they actually slid.

The cngraving of thc stage plan, Figurc 1, shows the apcrturc I, with apparcntly

cight of the removable scctions or 'sliders'.

Grooves and Wing Framcs.

The stage plan (Figurc 1, Platc IX) shows ninc scts of grooves positioned on the
stage for perspective scenes, the first threc scts having Lhree grooves cach and
the rcmaining six two cach. The writer states that "thc side frames arc moved
in groovcs, composcd of parallcl picces of wood fixed upon the stage, and so
constructed that they may be removed with facility from onc place to another.”
This deseription would scem to suggest that thc grooves arc simply parallel
strips of wood which have no 'bed', perhaps joined together by small blocks or
'spacers' in a similar manncr to thc upper grooves at Lhe Thecatre Royal,
Plymouth (scc pagc33).

7.  Abraham Rces, Cyclopacdia, or Universal Dictionary of Arts, Sciences and

Litcrature. (London:Longman, Hurst, Recs, Orme, and Brown, 1819), XII,

n.pag.
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He continucs: "A very important part of the scencry of a theatre is the wings.
These also arc stretched upon wooden frames, and slide in grooves fixed to the

stage. In somec largc theatres they arc moved by machincry, in others by manual
labour."

Figurc 1, Plalc IX, shows a transversc clevated scction of the ccllar and stage
arcas of a thcatre. It demonstratcs an altcrnative method of scene-changing
where A rcpresents a strong horizontal beam of wood called a 'slecper', laid
upon the floor of the cecllar. Many of thesc were laid in a parallel linc to act
as, railways, for thec frames of thc wings to tun upon. Four such frames arc
shown in the diagram, B,B, rcpresenting the downstage pair. Each framc ran on
two wheels, "to diminish thc friction", and passcd through longitudinal
apcrtures which scrved as guides, thus rcmoving the nceessity for grooves. In
this illustration only two framcs at cither side of the stage arc in usc for
cach sct of wings. ' This prcsumably mcans that whilc onc sct was onstage in view
of the audience the other sct was in an offstage position, to allow the sccnery
fixed to the frames to be changed as rcquired. F was "a long cylinder, or
barrcl of wood rcvolving upon iron axles", which ran from the front to ncarly
the back of thc stagc, allowing all the wings to bc moved at once in a
synchroniscd manncr. The cndless lincs uscd to operate this ‘machinery run from
the frames to the barrel (F), over the "directing pulley™ (H), and back to the
samc framc. This mecans that when the upper part of the barrcl is rotated to the
right, thc downstagc frames (B,B,) movc onstage, while thc upstage frames (C,C,)
movc offstage, and when the barrel is rotated in the oppositc dircction the
frames change positions. The barrcl (F) has a pair of gear wheels altached to
onc cnd which providc mochanical advantagc to cnable the mechanism to be

opcrated smoothly and casily by turning thc handle (I).

Wing Machincry at the Theatre Royal, Glasgow.

As mentioned carlicr, the contributor of the entry on "Dramatic Machincry" in

Rees's Cyclopacdia statecs that hc personally designed the machinery which
opcrated the wing mechanism at the Theatrc Royal, Glasgow. The design was not
initially intended as an improvement on the synchroniscd wing frame system but
as an altcrnative method of scenc changing nccessitated by the bad planning of
the theatrec. The architect, David Hamilton, was nol a thcatrc spccialist, and
by the timec thc writcr was commissioncd to design the stage machinery "the

architectural part of the housc was finished, and thrcc apartments upon cach
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sidc under the stage having been fitted up for dressing-rooms, therc did not
remain sufficient room to construck the barrel and apparatus to advantage in the
stage ccllar, which was sufficiently occupicd by thc footlights and trap
framings alrcady dcscribed.”" Hc was thercforc faced with scveral alternatives.
He could have asked the architect Lo rcemove the dressing rooms, abandon the idca

of working thec wings with machincry, or invent a new mecthod, which is in fact
what happened. [sece I1lus.7 ]

In describing the installation hec gives scveral important indications of what
was considcred usual in thcalres of Lhis period (¢.1809). For instance, hc
states that in cvery theatre it was nccessary to have "platforms" at cach side
above the stage, as wecll as temporary flooring between these, to assist with the
hanging up and taking down of thec flats. (Thc sidc platforms arc denoted K,K,
and thc intermediate movable flooring, L, in Plate X Figurc 2). The usc of the

word platform is interecsting, bcing apparcntly the prccursor of the term fly
gallcry.

The provision of thesc platforms at the Thecatrc Royal, Glasgow, allowed the
installation of "barrcls" which werc uscd to opcrate the wing picces. Hauling
lincs were attached to the top of the flals and in order to cnsurc that they ran
frecely upon a track, thc bottom of thc scenery was suspended slightly above the
level of Lhe stage, though it apparcnlly gave the impression that they werce
actually standing on thc stagc. Undcr the platforms, K, a numbcr of horizontal
boards, thrcec-quartcrs of an inch thick and scven inches deep, werc placed on
cdge. A constant spacing of thc boards was achicved by the inscrtion of "squarc
picces of board" at cither end, which werce bound togecther by "a clasp of iron,
0". This passcd up through the platform, K, and was sccurcd by wedges through
Lhe arms of thec clasp in order to cnsurc that Lhe hecight of the wing pioqcs

could bc adjusted so that the bascs did not catch or ground on thc stagc floor.

The horizontal boards, which werc scven feet long, acted as a railway for the
suspended wings to run along. "The wings werce suspended by sheers of iron, in
cach of which was placcd a small friction roller resting upon the board, and the
lower part of thc shcers was screwed to the wing, so that its basc might be
ncarly an inch clecar of the stage." There arc various definitions of sheer, onc
bcing " an apparatus for raising hcavy wcights", though in this contcxt it

would scem to be a brackel for suspending hcavy weights.
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"Between the picces of wood which scparale the railways in front werc pulleys of
aboul six inchecs diamcter, two of which arc rcpresented at PP." (Figurc 2,
Plate X). Thec plate is however a little unclecar, and although it is just
possiblc to makc out P,P, wilthin Lhc cross-scction of the "platform", therc is
apparcntly only onc pullecy shown on the left hand portion of the plate. This
may almost ccrtainly be attributed to a mistakc on the part of the cngraver
which was not spotted during the proof stages, and it is fairly safc to supposc

that the missing pullcy was in Lhc samc corresponding position on the other side
of the stage.

A ropc was attached to a staple fixed into the top of the sheers of cach wing.
It passcd over the pulleys P,P, to onc of thec "barrcls" at F. Each
corrcsponding pair of wingé was rigged onto the samc barrcl, so that when the
barrcl was turned both wings moved onstage. To cnable them to be moved offstage
ropcs werc attached to the offstage sheers and passed over directing pulleys
H,H, whcre a counterweight was attached. This cnsurcd that when the ropes werce

wound off the barrcl therc was a sufficient pulling force to overcome the

cffects of friction on the railways.

The frame, M, of thc multiple barrcl windlass consisted of wooden uprights
mecasuring four by four inchcs, while the horizontal rails which carried the
barrcls werc madc of cast iron, with brass bushcs to rccecive the axles of the
barrcls:
"The barrcls were solid picces of fir, six inches diamcter, and hooped with
iron at cach end; the longest, which moved six wings on cach sidc of the
stagc, was divided into threc picces, and the journals connccted by
coupling boxes. Eight barrcls werc uscd, four of which werc placed as
represented in the figure, and the other four upon the rail at M; becausc
“the barrcl, when pulling forward the wings, was obliged to raisc all the
weights for making them rccede; a countcerpoisc, cqual to the sum of all
thesc weights, was placcd upon the barrcl in an oppositc dircction.”
Each barrcl was gcarcd in a similar manncr to thc apparatus used for
synchronised scenc changes in Plate IX, Figurc 1. This apparcntly cnabled onc
man to opcratec twelve wings at the samc time. Such a systcm appcars to be
highly advanced for 1809 and it is difficult to explain why thc systcm was not
adopted at many morc thcatres, for both the mecthods discusscd by Rces's

contributor would appcar to bec highly practical and not labour-intensive.
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Provision was also madc at Glasgow for thec opcration of 'drop-sccnes', which
were, 'tumbled' in a similar manncr Lo that alt thc Theatrc Royal, Plymouth [sce
page 34 ]. They werce operated from a barrel, N, (Plate X Fig.2) only onc is
shown in Lhc platec although twelve werc cmployed. When the drop-scenc had been

rolled onto the tumbler it could then be sccured by a 'ratchet-wheel' and catch,
which was fitted to cach barrcl.

After the writer of the articlec has provided a full description of the machinery
he procceds Lo give an analysis of Lhe problems cncountered with the system and
comparcs the two installations of synchroniscd wing changing hc has decscribed.
This part of the article offers onc of the very few scrious critical accounts of
stagec machincry actually written by a practicising stagc machinist in the carly
ninctcenth century. It is thercfore worth quoting at length:
"Although Lhis machincry was constructed rather to correct an error in the
general construction of the Lhcatre than for any other rcason; it appcars,
after four ycars trial, to posscss somc important advantages over the plans
of the London thcalres, whilst it is fair to slalec that it is cqually
liablec to somc objcctions. As it was constructed in a hurtriced manncr, the
practical part was not cxccuted so perfectly as might have been wished; all
the dircecting pulliecs were made of wood, and thc grooves to receive the
cords by no mcans sufficicntly dcep to prevenl them from slipping
occasionally, which must have frcquently interrupted the motion of the
wings. For this rcason thc countcrpoisc weights were substituted for the
doublec or cndless linc; and Lhis was morc nccessary, becausc the cordage
becing new, it was'pcrfccfly cvident thal the natural strctch would in a fow
days render it quitc unscrviccable in this respect, unless greater carc had
becen taken than is gencrally to be cxpceted. This machinery, with very
little attention, has been found to answer the purposc remarkably well. Its
advantages over that used in Covent Garden scem to be the following:
The frames which carry the scenes by the plan Fig.1, resting upon the floor
of the stage ccllar, rcquirc a strength of framing to kcep them steady,
which both renders them heavy to move and involves a very great cxpensc for
the timber and workmanship; besides Lhis, many pcoplc must be cmployed to
change the wings upon the frames when drawn back, and in this respect no
saving of labour can arisc, and thc only advantagec gained by the machincry
is rcqularity of motion. Thc hanging wings of thc Glasgow thcatrec arc
grecatly lighter, and might bc much morc so than thecy arc, for the whole
framc-work was finished upon the presumption that they must rest upon their

bascs, as in thc casc of other wings. Bul it will at oncc occur, that a



14

much grcatcr strength of framec-work will bec nccessary for a sccnc upwards
of 20 fcet high, and resting upon its basc, than for onc suspcnded from
above, where the force of gravitation acts in a contrary way, and which
requires no other power than what is nccessary to distend the canvas. Add
to this, thc wcight of a framing passing through grooves in thec stage and
running upon a rail-way ncarly 20 fcct bclow, and without cxactly mcasuring
the dimensions of thc wood, which must always dcpend upon thosc of the
thecatre, the disproportion of the onc plan to the other will appear
cnormous. In thc working of the wings according to cither of thesc plans
the supcriority also cvidently rests with the laltter. A pcrson or persons
under the stage arc situated in a most inconvenicent” place for obscrving the
conduct of the drama, and rcgulating opcrations to forward its cffcct. On
a platform above cvery thing is casily visible, and common attention to
whal passes bclow is all that is nccessary. In the London thecatres, as
also in most rtcspcctable provincial oncs, a whispcring tube is placed, to
convey sounds from the prompter to thosc cmploycd above, for their

occasional government; this tubc is cntirecly similar to a common spcaking
trumpct.

The dcfects of the hanging machincry, as constructed at Glasgow, ought

also to bc noticed. The rail-ways, upon which thc wings move, werc found
somctimes apt to warp, and had of coursc somc tendency to interrupt the
motion of thc wing; this might bec casily rcmedicd by making the rail-ways
of cast-iron, and if thc upper cdge should be well polished the friction
would be very small indeed.

In a provincial thecatrc, where a certain sct of wings arc almost constantly
uscd, thc plan of screwing the sheers which carry the pullics to the wings
may answecr very well; il is, however, ccrtainly morc desirable that means
should bc devised for altering the wings wilh grcater spced than can be
donc by thc drawing of screw-nails. Many plans may be contrived to answer
Lhis purposc; onc, which may do sufficiently well, is rcpresented in Figs.]
and 2, Platc XI."

In this plate, Figurc 1 rcprescents a profile clevation of the "suspending
apparatus" and uppcr part of thec wings as in Figurc 2, plate X. On this
occasion C rcprescnts a cast-iron railway, and E a pair of shcers or clutch of

mallecable iron, through which is mounlecd an axle to carry a small friction wheel
on cither sidec of the shcer.
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"The cordage and barrcls may bec cither as in the former plate, or the
cndless linc may be substituted if precautions arc taken to prevent the

cords slipping off the dirccting pullics."”
Figurc 2, Plate XI, shows thc samc apparatus viewed on the upstage side.

"The hanging part of all the divisions between the five wings represented
may bc of cast iron, and thc projeccting parts under the friction rollers
may bc cast as fcathers, or scparatc picces, and joined by counter-sunk
screws. The intermediatce picces to prescrve the distances, where the bolt
D passcs through, may bc of wecll-scasoncd plank. -

By thcsc means, and Lhe applicalion of the double rollers, an intcrval is
left by which any wing may bc spcedily removed, without unfixing a single
screw or bolt; and the moving cords, bcing mercly hooked to the wing, may
be instantly unfixed and placcd upon hooks in the suspending apparatus, as
rcpresented in Figure 1, Plate XI until a new wing is placed on the
railway. At thec samc time, by using cast iron, the wholc may bc compresscd
into so small a spacc, as Lo have all thc wings, nccessary for an cvening

rcprescentation, fitlted in their placcs before the exhibition commences,

unless in very cxtraordinary cascs."

This improved mcthod made the whole system far morc practical, for it mcant than
no wings had to bc rcplaced in thc course of a performance, It follows that the
number of scenc-shifters and carpenters required during a performance could be
drastically rcduced, making Lhis system far morc practical in cconomic terms
Lhan that uscd at the Covent Garden Theatrc. Morcover, the inclusion of cast

iron in precference Lo timber helped to reduce the fire hazards of the backstage
arca.

Onc important quecstion rclating to the scenc-changing mechanisms described
rcmains unanswered.  The writer omits to say whether the wing frames, cte.,
obcyed the rules of perspective. The grooves shown on the stage plan [Plate X
Figurc 1] arc arranged for perspccltive scenes, but it would be considerably
harder to arrangc a synchroniscd wing changing mechanism along such lincs. For
instance, thc upstagc wings would have to be shorter than the downstage oncs,
crcating problems of suspcnsion if the Theatrc Royal, Glasgow, mcthod werc
adopted. Neverlheless, perspective scenery was in common usc around 1809 at

other provincial thecatres, and at the Theatre Royal, Plymouth [scc page26]. A
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possiblec solution could be that all the wing-picces werc of cxactly the same
size, but painled with a regard for perspective. This would mecan that many of
the upstage wing-picces had no painting on thecir upper portion and this was

simply masked out by thc borders, which werc positioned accordingly.

The co-ordinatecd or synchroniscd mcthod of changing wing-picces in British
thecatres during the carly part of the ninctecenth century is poorly documented.
The text in Rces represents the most comprchensive account known to cxist,
although thecre arc other sources of cvidence which help to reinforce the belicf
that thc information contained in thc Cyclopacdia is rcprescentative of accepted
scenc~-changing methods. For instancc, thc Eyrc manuscript contains an
interesting passagc rclating to a sct of "book-wings'", which wcre cecrtainly in
usc at the Theatre Royal, Ipswich, in 1842 and may havc dalted from the 1815
alterations:
"The 'book wings' had 4 on cach barrcl. 'Palacc interior', 'Wood' 'Cottagc
interior' & 'Cave or Rock'. Thesc remained in usc until 1857 when they
were converted in to the modern stylce 8 by Guyton, Mr.Gill's carpecnter who
added 12 inches in height 7. The book wings werc workcd by mcans of a
spindlc passing through thc stagc at the cnd was a grooved wheel round
which passcd a ropc connccted with another wheel situated on the prompt
side of thc stage, so when a scenc required changing a man had only to turn

the wheel changing the entire number at once." 10

This description docs not makec it clecar whether the "spindlc passing through the
stage" did so in a vertical manncr, forming a kind of pecriaktoid to which the
book wingswere attached; or whether the spindle ran in an upstagec-downstage
dircction in the ccllar in a similar manncr to thal described by Reces. The use
of thc word "book-wing'" would in today's thcatrical tcrminology imply thalt the
wing was hinged and could bec folded in half. It is not certain, howcver, that
this is what is mcant. Bult whatcver dircction the spindle ran in, it is
undoubtedly anothcr cxample of synchroniscd sccne-changing which could be
carricd out by onc man and probably supply all the ncccssary wing picces for a

singlec performance.

o —— - T — —— T —— —— " ———— o — T ——’ " ——— - " - —— - - - —— " ———— - — - ———— -

8. This was Lhc traditional groove systcm.
9. Making them around 9ft high and 3 or 4 feet wide.
10. H.R.Eyrc, op.cil.
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An cven carlicer ecxample of the samc proccdurc is mentioned by William Rufus
Chetwood in his book, A

Irish Theatre):

General History of the Stage (more particularly the

"When I came first from England [Lo Dublin] in the ycar 1741 I brought over
an cxpcricnced machinist, who altered the Stage after the Manncr of the

Thecatres in Francc and England, and formed a Machine to move the Scencs
rcgularly all togcther." "

Although this decscription is vaguc it might be supposcd that this 'Machinc'

could also changec all the wings at oncc. Hitchcock, "in his History of the

Irish Stage, rclates that Chetwood went to the Smock Alley Theatrc in Dublin
and:

"By his dircction a machinist from onc of the London thecatrcs was
cngaged, who first worked the wings by mcans of a barrcl underncath, which
moved them together at the same timec with the scencs. This was publicly
boastcd of as a mastcr-piccc of mcchanism; at present [1788] it is well
understood and constantly practiscd.” 12

If this was, as hc claims, a systcm in common usc, il is surprising Lhat very
little cvidence coxisls today to support the statement, and it would appcar that

this typc of machincry was morc akin to the continental traditions of
scenc-changing.

Although Rces's refers to scveral theatres, the illustrations he provides do not
relate to onc specific theatre and in conscqucence do not provide sufficicent
information to undcrstand thc working of thc stage as a totally intcgrated unit.

The information contained in thc Cyclopacdia provides a uscful datum linc on

stagc machinery around the beginning of the ninctcenth century. Yet it must be
stressed that it is but onc account and may or may not offcr a rcpresentative
view. Unfortunatcly descriptions of machincry installed into theatrecs around

this timc arc often so vaguc that it is all too casy to intecrprct information
incorrectly.

William Rufus Chetwood, A General History of the Stage (morc particularly
the Irish Theatre) (London: W.Owen, 1749), p.73.

12. Robert Hitchcock, A Historical View of the Irish Stage from the carlicst

pcriod with thcatrical anccdotes, (Dublin: 1788), vol.1, p.116.
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The architectural design and trecatment of thecatres during the carly ycars of the
ninctconth century tended to refleet the stylec of the drama, as did the
tcchnical facilitics provided backstage. It was not until later in the century
that scnsalion mclodramas and spcctaclc camc to the forec, demanding large
amounts of machincry and cffeccts. The low fly towers and shallow ccllars of the
carly part of the ninctcenth century werc nol built for gargantuan
prescntations, rather for performances of a comparatively uncomplicated naturc.
During this pcriod therc appcars to have been a morc pronounced differcnce in
sizc between the major thecatres of London, such as thc Theatre Royal, Drury
Lanc, and the provincial and in many ways parochial thcatres of Lhe rest of the
country. This marked difference diminished with the advent of the theatre
building boom of the latter part of the ninctecenth century. Yet cven before
this pcriod attempls werec made to improve the gencral state of the provincial
thecatres, by introducing new building matcrials and ncw techniques, as will be
scen from the first casc study, which cxamines the stagc machincry at the

Theatre Royal, Plymouth, in Decvon.
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THE THEATRE ROYAL, PLYMOUTH, 1811-13.

"To work thecsc wondcrs, what immcnsc machincs,

What costly ornaments, what splendid scenes," 1

In 1811, an architcct namcd John Foulslon won a compclition Lo design a group of
buildings in Plymouth consislting of thc Royal Hotcl, Asscmbly Rooms, and Thealre
which opened on 23rd Augusl, 1813. Thc design was parlicularly nolable for Lhe
cxtensive usc of casl and wroughl iron in the 'fircproof' thealrec, and for Lhc
way in which he combined Lhrec buildings, cach with a scparalc funclion, inlLo a

singlc architcclural composilion. In 1838, after Foulston had rctircd, he
publishcd a book cntitled The Public Buildings crecled in the Wesl of England

as decsigned by John Foulslton F.R.I.B.A. 2 Wilhin Lhis volumc he

rcproduced dclailed drawings of Lhe Thealre Royal, Plymoulh, which show nol
only the gencral arrangemenl of Lhe audilorium bul also Lhe dclails of
the stage machincry installalion. This thercforec tvepresenls an imporlant
picce of documcnltation giving an insighl inlo an carly ninclcenlh cenlury

provincial thcalrc, and a closc cxaminalion of somec of ils plales is called for.

Platc 27 [I1llus.8]

Plan of thc Mczzaninc Floor, under Stagc, shewing [sic.] the Scantlings and

mcthod of framing thc Timbers; the Carpenter's Shop; and Dressing Rooms.

There is a very definile rclalionship between tLhe morphology of Lhe Lraps and
thc orientation of Lhe structural timbers in Lhc subslagc. This is parlicularly
wcll illustraled herc where the larger timbers (6"x4") run in an upslage
downstage dircclion, forming a basic framcwork for Lhec narrowcr Limbers
(7"x2.5"), which help to provide Lhe framing For the Lrap aperturcs. Becausc of
Lhe nccessity for clear access Lhrough Lhe Lrap aperlures it is nol possible Lo

inscrt the large upstage downstage timbers al rcgqular inlervals. Conscquently

From an address by J.Wildec given al Lhe opcning of Lhe Thecalre Royal,
Plymouth on 23rd August 1813 .
"Opening of Lhe New Thealrc Royal, Plymouth," The Plymouth and Dock

Telegraph or Naval and Commcrcial Regisler, 11ith Scpt., 1813, p.4.

2. John Foulslon Lhe Public Buildings in Lhe West of England as Designed by
John Foulslon, F.R.I.B.A. (London: 1838 ),
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the cenlre stage arca, where the Lraps streteh the full widlh of the proscenium

opcning, must havc had a ccrtain amount of lalcral instability 3,

At thc rcar of thc mczzaninc floor was thc carpenter's shop, where small picces
of sccenery and props may have becen constructed. The 'shop' had an access door
allowing itcms to bec passcd up to stagc lcvel as rcquired. Although it was well
sitcd for access it must have been a grecab fire hazard, being localed amongst

the timbers of Lhe substage and lit by gas.

Platc 28, [Illus.9]

Plan of Stagc Floor, shcwing [sic.]fhc method of framing the Timbers, &c. for

Traps, and Movcable [sic.] Floor. 5
The arrangement of the joists at stage level is almost identical to that in the
prcvious plate, bccausc thc two lecvels arc connccted by vertical 4" x 2.5"
timbers which continuc into the cellar [Plate 33, Fig.II]. Therc is, however, a
noticcablc difference in the aperturc size of thec corner traps and the grave
trap. Thc apcrturcs at stage lcvel arc designed to accommodatc only the trap
cover, whercas the aperturcs at meczzaninc lcvel must also allow ropcs to pass

down into thc ccllar.

The spatial distribution of the trap doors is particularly intcresting in that
thc two corner traps arc located downstage of Lhe "Green Curtain" [sce Foulston's
Plate 31]. Although thc forcstage is nol part of Lhe auditorium as in carlicr
Georgian thcatres, thc proscenium doors arc rctaincd. The rclationship of the
stagec to thc auditorium was thercfore undqrgoingAa changc which is wcll

rcflected in Foulston's design. Iain Mackintosh 4 comments:

"It is possiblc to pinpoint thec timec ‘when Lthc forcstage started to
shrivel, when the delicate balance between acting stage and scenic slage
was tipped in favour of the latter. The yecar was 1790 when the first known
English trcatisc on thcatrc design was published. The author, George
Saundecrs, quotcs an carlicr work by Count Algarolti published in Italy in
1762: 'Thc grecat advance of somc stages in  the body of the thecalrc is too
absurd cver again to be practiscd .... Such a continuancc can only plcasc
Scc page124 fora fuller discussion relating to this inhcrent problem.

4, Iain Mackintosh, Pit Boxcs and Gallcry: Thc Story of the Theatre Royal,
Bury St.Edmunds 1819 to 1976. (London: The National Trust, 1979).
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thosc who arc casily satisfiecd, for who that rcflecets can nol sce such a
procceding as subversive to all good order and prudent rcgulation? The
actors instcad of bcing so brought forwards, ought to bc thrown back al
a certain distancc from thec spectalor's cyc; stand within the scencry of
the stagc, in order to makec a part of that plcasing illusion for which
all dramatic cxhibitions arc calculated’. ... A division is
ncecessary between the thecatrc and the stagec and so characteriscd as to

assist thec idca of thecrc being two scparatc and distinct places.” ¥

The rclationship between the forestage and the small traditionally downstage
traps is thcrcforc worthy of spccial considcration, but unfortunatcly therc arc
no substagc plans of thc corncr traps though dctails arc given of Lhe grave

trap.

Platc 34, [Illus.12].

Fig.2 - Transversc Scction at G,H, on Plans, Platcs 27 and 28; H, H, Windlass

for Working Traps on Stagc; L, Movement for ditto.

The trap cover mechanism, L, appcars to consist of a large handlec, which is
prcsumably hinged to thc trap cover and supported by the mezzaninc floor. Each
windlass, H, has Lwo ropcs wound onto it. Onc is alttached to a sct of
counterweights which descend into the cellar, while the sccond passcs from the
winch down into the cellar wherc it is attached to a small drum. Another pair
of ropes arc shown on the scction, which appcar to bc altached at onc cnd to a
platform which is level with Lhe mczzaninc floor and framed with a 7" x 2.5"
joist. Thec other ends of thc ropes arc not shown very clearly, although they
may bc attached to their respective counterweights. The function of the drum in
the cellar is not at all clecar, and thc drawing scems somcwhat confused, for it
is very difficult to deducc cxactly how thc grave trap worked from Lhe cxisling

information.

- - - " ——— - — 0 " " ——— — —————— o ————— —— —— ———————— — — — > = = — — — T " 0 P W ot et v kT o T

5. George Saunders, A Trcatisc on Theatres, (London: 1790; rpt.Ncew York:

Benjamin Blom, Inc., 1968).
Count Algarotti, An Essay on thec Opcra (London: L.Davics and C.Rcymers,
1767).
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Plate 33, [I1lus.10]

Longitudinal Scctions of Stagc, and Mczzaninc Floors, shewing [sic.] their

inclination, and the mcthod of framing thc Timbers, with their Scantlings.
Fig.1 - From A to B on Plans, Platcs 27 and 28; F, Windlass, for working thc
Sliding Floors of the Stagc; K, Carriagc for Movecablc [sic.] Objects on the

Stagc.

The scclion A - B shows thc stagc and mczzaninc floor to be raked, while the
floor of the ccllar is level. The caption abovc states that 'F' is a windlass
for working the sliding floors of thc stagc and from Platc 34, Fig.1, it can be
cstablished that therc was a windlass at cithcr sidec of the mczzaninec floor to
rcemove the respective halves of the trap sliders. Plate 33, Fig.1, shows two
ropcs bcing attached to the windlass. The actual rigging of the ropcs onlo the
sliding floor scctions is a litllc unclear from thc drawings, but it is probably
safc to assumc that onc ropc is attached to cither cnd of the scctions as shown

in Platec 34, Fig.1,I, and opcratcd in thec conventional manncr of the English

wood slagc.

Platec 33, Fig.1, also shows k, a 'carriagc for movcablc [sic.] objects on the
stage', which also appcars on Platc 34, Fig.1. It was apparcntly located
dircclly underncath thec three large apcrturcs of the stage, but the actual
opcration of this typc of Lhc mecchanism is somcwhat contentious. Richard

Southern in Changcablc Scoﬁory 6 gives the dimensions of the three large

aperturcs, which hc describes as "cuts", but omits, any decscription or

cxplanation of thc "carriages". An cxplanation was, howcver, offecred by

Richard Lcacroft:
"The sliding portions of stagc which drew off to cach side Lo allow a
bridgc to be raised with its cargo of actors or sccnery can be scen in
detail [Illus.11]. The bridges themsclves arc not shown but Lhe sliders in
the third bridge position arc shown withdrawing. Beclow thc stage was the
mczzaninc floor. At this level the machincry was worked and thc actors
éaincd accoss to the bridges in their lowered position, the substructurc of

thc bridges being then accommodated at a lower level, known as 'the well'."

6. Richard Southcrn, op.cit., p.286.
7. Richard Leacroft, "The Thecatre Royal, Plymouth - An Early Nincteenth
Century Theatre" R.I.B.A. Journal, May, (1952), p.251.
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Decspite Richard Lcacroft's usc of the word 'bridge' therc is no rcference to it
in Foulston's drawings. In addition thc plans and cross-scctions show no
cvidcnce of such a sltruclturc or mcchanism. Had Foulston intended to usc
'bridges' he would almost ccrtainly have included drawings. Assuming thercforc
that therec werc no bridges it is nccessary to consider how the 'carriage!

worked.

Platc 34, [I1llus.12]

Fig.1 Transversc Scction of Stagc, and Mczzanine Floors, shewing [sic.] the

method of framing Timbers, with their Scantlings at E, F, on Plans, Plates 27
and 28; F, F, Windlass for Working thc Sliding Floor of Stagc; I, I, Movement
for lowering the end of Floor, previous to its becing drawn over; and for forcing
it up again when drawn back; k, Carriagc for Movcable [sic.] Objects on Stage,
also worked by the Windlass F,F.

From thec drawings it would appcar thal thc carriagc consisted of a basc mounted
on four whecels. Four verticals arc mounted upon the basc and support a platform
mcasuring approximatcly 6'6"x3'9", which traversed across the prosccnium opcning
at approximatcly 2' bclow thc level of the stage. According to the above
caption thc carriagc is madc to traversc across the stage by ropes attached at
cither end and connccted to the respective windlasses, F,F, al cilther side of
the stagec. Howcver, thc ropcs arc not actually shown atlached to the
windlasscs. Instcad thcy arc discontinucd and cnd abruptly in mid-air. Il is
certainly very difficult to imaginc a roping arrangemcnt whercby the floor
scctions and the traversing carriagc arc all opcralted by thc samc windlasscs.
Pcrhaps a possiblec solution could be found by giving the windlass, F, two
scparatc and indcpendent barrcls within the structure of the onc windlass frame.
This would then allow onc opcrator to open thc floor and another to traversec the
carriagc. Altcrnatively, dcspite the caption "worked by the windlass F,F,", it
may be that Lhc carriagc was traversed manually by stage-hands pulling on the
ropcs. Whatever the method was, thc function of the carriage, and its usc in

scenic presentation requires carcful considcration.

The platform of thc carriagc is only approximatcly 2Z2' below the lecvel of the
stagc, and conscquently no scencry, or props, and ccrtainly no actors, could be
presct on the platform before the floor scctions werc opened. It may Lthercforc

bec that the carriages werce designed to be 'loaded' out of sight of the audicnce.
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If this hypothesis is correcl, the scquence of opcration would have bcen as

follows:
1. The 'closing' of a 'flat-scenc' in a sct of downstage long grooves.

2. The opening of the sliding floor scctions for thc 'carriagce', whilst a

scene is taking placc in front of the downstagce grooves.
3. The 'loading' of the carriage platform.

4, The opening of the 'flat-scene' in thc downstage long grooves to rcveal the

scenery, cte., on the carriage.
5. The traversing of the carriage, if requirced.

It is thecrcforec very cvident that the position of thc grooves bcars a dircct

rclationship to the carriage cuts.

Unfortunatcly therc is not a plan which shows thc grooves and carriage cuts
togcther, although from thc various olhcr plans it is possible to compilc an
approximatc ovcrall stage plan. It docs, howcver, rapidly bccomec obvious that
therc arc a good many discrcpancics in Foulston's mcasurcments, and a
considecrablc amount of approximation is nccessary. The upstage cdges of the
scts of grooves run adjaccnt to thc downstagc cdgcs of Lhe carriage cuts
(cxcluding the upstage sct of grooves) and thc movable grooves arc sct
cncroaching somc 6'6"on stagc. It would thercforc be possible to slide flats
onstage which did not mcct in thc middle, but which noncthcless provided

sufficicent masking for thec carriagc to bc loaded bchind thosc flats.

Richard Southern offers an alternative hypothesis to the cffeect that "the lower
grooves arc arrangcd to comc almost cxactly in thc spaccs between the slider
openings. Wc prcsumec, howecver, that sincec the long grooves werc for flat
scencs, when the flals were drawn together abl any posilion no usc could bc made
of the cut behind." 8

8. Richard Southcrn, op.cit., p.289.
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Plate 30, [Illus.13].

Plan of Lower Grooves on the Stage Floor, to an c¢nlarged scalc.

The drawings in Platc 30 rcpresent the first known dectailed architectural
drawings of thec English groove system. The grooves arc arranged in cight
groups, four on cithcr sidc of thec stage. A singlc group of grooves can be
furthcr subdivided into:

a) short grooves on the downstage sidc;

b) long grooves on the upstage side.

Southern 7 statecs that "therc are Lhrec short grooves in cach sct," but
this is not strictly truc. The upstagc group has only two short grooves, and is
totally diffcrent from the other groups becausc there is no spacing between the
long and short grooves. Hc docs qualify his statcment by adding, "in the No.&
sct thcy arc in dircet contact, and arc madc in such a way that the third short
groovec is in cffeel identical with the first large groove, so making only five
groovecs in all in No.4 sct." 10 This being thec casc the third groove should

bc dcsignated as a long groove and not, as hc suggests, a short onc.

In cvery casc the shorl grooves mcasurc 7'4" in length and the long grooves
13'10", which includcs a 6'6" rcmovablc cxtecnsion. The distance scparating the
onstage cnds of the long groove cxtcnsions from their counterparts on the

oppositec sidec of the stagc is approximatcly 11'.

Southern 171 comments: "In the plans of Inigo Joncs, thc long grooves mct in the
centre of the stage. We find that they no longer traversec the whole stage, but
al whatlt datec this gap bctwecen the tips of oppositc pairs came into tradition we
do not know." Howcver, it is pcrhaps unwisc to rcgard a gap bectween the tips of
the grooves as part of an cvolutionary proccss. It must be remembered that the
thcatrecs of Inigo Joncs had prosccnium opcnings gencrally narrower Lhan the 24!
as at the Thecatrc Royal, Plymouth. It would undoubtecdly be of grcat assistance
to thc stage carpenter if Lhe grooves werce continuous, bul they also had to be
movable. Conscquently, if thc prosccnium opcning was very wide, the rcmoval of
a continuous groovc would bc proportionatcly harder. This idca is supportced by
9. Ibid.p.287.
10. Ibid.p.288.
11. Ibid.
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the rccent discovery of a continuous upper groove at the Normansficld Amuscmentl
Hall, Teddington, which was built as lalc as 1879. Hcre, becausc Lhc proscenium
opening is comparatively small (17'4"), the hinged cxtension of cach half of
thc upper groove is casily 'movable'. The two halves aclually join in the
middle by mcans of a dovetail joint. It may be that thecrc werc also
corresponding lower grooves of comparable sizc, although nonc arc now cxtant.
Nevertheless, this discovery sccems to suggest that the joining of the grooves
may also bc rclated to the sizc of the prosccnium opcning rather than solcly to

the dalc of construction.

The long grooves arc all divided into two picces, the 