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1  M a r t i n .

2  S c r i v e n e r , G i l l , &  C o .

3  L a t h o n d  B e l a n t a n .

4  B a p t y .

5  J . F . P r a t t .

6  J . L . P u l v e r m a c h e r .

7  W i t t y  &  W y a t t .

8  C o p s o n  G a r r a t t .

9  1
f  G e o r g e  H a w k e s  &  C o .

1 1  D r . B a r d a .

i s H . C . W h i t i n g .

1 3  A s h w o r t h  B r o s .

* *  J -  D a r l o w  & Co.

1 6  S w i s s  T e l e p h o n e  C o .

1 7  C o u n t r y  M a n s i o n s  P o r t a b l e  

a n d  E c o n o m i c a l  E l e c t r i c  

L i g - h t  C o .

1 8  D e s r u e l l e s  &  S e r r e .

1 9  D o l b e a r  &  B u c k .

z o H a r r i s o n , C o x , W a l k e r ,  

&  C o .

z x T h e  G u t t a - p e r c h a  C o .

2 z W . T . G l o v e r  &  C o .

2 3

Z 4  ) „
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4 5  E . B . B e r n a r d ,

4 6  C o n s o l i d a t e d  T e l e p h o n e  

C o .

4 7  H u t c h i n s o n  &  C o .

4 8  R o t h ,  S c h l a e f l i ,  &  C o .

4 9  G . G . B l a c k w e l l .

5 0  F .  J . S m i t h .

5 1  R a c a g n i  &  G u g l i e l t n i n i .

5 2  J e n n i n g s .

5 3  J o n a s  &  C o l v e r .

S i C r a m p t o n  &  C o .

5 4  P h i l l i p s  B r o s .

5 5  E . P a t e r s o n .

5 6  J o h n s o n  & . P h i l l i p s .

5 7  B r o w n  W o l s e y  W e b b .

5 8  L . R a g e o t .

5 9  E . E . F a h n g .

6 0  S . G a r a u .

6 1  D a v i s  &  T i m m i n s .

6 2  S o i n z  e .

6 1  J . R . B r e c k o n .

6 2  T a s k e r , S o n s , &  C o .

6 3  G . C . L e w i s  &  S o n .

6 4  F . M . R o g e r s .

6 5  D i r e c t U n i t e d S t a t e s  

C a b l e  C o .

6 6  L . L o c h t  L a b y e .

6 7  J . S a x .

6 8  W o o d h o u s e  &  R a w s o n . .

6 9  E , T h o m a s .

7 0  P h o s p h o r  B r o n z e  C o .

7 1  W i l l c o x  &  G i b b s .

7 2  C o h n .

7 4

7 5  E x c h a n g e  T e l e g r a p h  C o .

7 6  W a t e r l o w  8l  S o n s .

7 7  N e  w a l l  &  C o .

7 8  B r o u g h t o n  C o p p e r  C o .

7 9  L e  G r a n d  &  S u t c l i f f .

7 9  a  M c W h i r t e r ,  R o b e r t s , &  C o .

7 9  b  B a r r a c l o u g h .

7 9  c  N a u d i n  &  S c h n e i d e r .

8 3  E . B l o u z o n .

8 4  D o u l t o n  &  C o .

8 5  F . S m i t h  &  C o .

8 6  D . N i c o l l .

8 7  E x t o n ,  B e r r i d g e , P a r t n e r s  ;

8 8  P r o b e r t &  S t e l j e s . W . i 

R o g e r s . P o u l t i e r . B u l l .  

R o d r i g u e z .

8 9  S a u v a j o n .

9 0  G r a y  &  S o n .

9 1  C h a p u i s .

9 2  J . H . P r i n g - .

9 3  E a s t e r n  T e l e g r a p h  C o .

9 4  E . W e b s t e r .

9 5  T . R . B r a i l s f o r d .

9 6  H . J . D a l e  &  C o .

9 7  T h e  R u s t l e s s  a n d  G e n e r a l  

I r o n  C o .

9 4  a  E l e c t r i c  R a i l w a y  S i g n a l  

C o .

' 9 5 E . P e r r o d y .

j 9 6 A . B . H a r d i n g - ,

i 9 7 J o s . D a v i s  &  C a .

9 8 A . L e v y .

9 9 C a s s e l l , P e t t e r ,  &  G a l p i n .  

x o o M o u r l o n  &  C o .

1 0 1  P l u m b a g o  C r u c i b l e  C e .

1 0 2  M o s e r  &  S o n s .

1 0 3  C . R . G o o d w i n .

I 1 0 4 . G a r n h a m  &  C o ,  

X 0 5 J . W i l l i n g  &  C o .  

1 0 6 W i g g i n  &  C o ,  
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CATALOGUE.

HER MAJESTY ’S GOVERNMENT.

postal IBqm'tment.

The Exhibits of Her Majesty’s Government are numbered, independently 
of the rest of the Catalogue ; each. Catalogue number corresponding to 
that of the Exhibit.

MODERN APPARATUS AS USED BY THE BRITISH 

POST OFFICE.

[1.] DOUBLE-CURRENT SOUNDER SET.

This apparatus is used for transmitting messages which, are 
read by sound. The dots and dashes of the Morse-Alphabet are 
given by the falling and rising of the brass lever to which 
the armature of the electro-magnet is fixed. The key in this 
instrument sends a current in. one direction when depressed, and 
a current in the reverse direction, when raised. These currents 
actuate a polarised relay, which, works the local sounder.

[2.] WHEATSTONE'S AUTOMATIC SET.

The messages are read by the dots and dashes being printed 
in ink upon a strip or ribbon of paper. It is used chiefly for 
(e press” work, and will transmit at the rate of 200 words a 
minute and upwards. The message is punched out on a slip of 
paper in the first instance.

[3.J FAST REPEATER BOARD.

Used in connection, with, the Wheatstone automatic apparatus 
for “repeating” over long lines. The repeater set is placed at 
a point intermediate between the transmitting and receiving ’ 
stations, and increases the speed of working.

[4.] FAST DUPLEX REPEATER.

 apparatus is used for repeating th.e signals when, working 
Wheatstone’s automatic on the duplex system, and may be also 
used for ordinary single working.

b  2
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[5.] UMSCHALTER SWITCH.

This apparatus is used for changing the direction of circuits 
and for inter-communication purposes.

[6.] MODERN SET OF TESTING APPARATUS.

Used for examining the electrical condition of the wires.

a. Wheatstone’s Bridge and Resistance Coil.
b. Astatic Galvanometer.
c. Tangent Galvanometer.
d. Standard Cell.

[7.] NUMBERING- MACHINE FOR NUMBERING- MES­

SAGE FORMS.

This machine is used to number messages consecutively. The 
change of number is produced automatically.

[8.] TOOL BOX.

[9.] MODERN FORM OF TRAIN SIGNALLING- APPA­

RATUS.

Used for carrying out the block system, by which only one 
train is allowed in one section at one time. Invented by Pieece, 
and used on. the South. Western and other l’ailways.

[10.] APPARATUS CONNECTED WITH PNEUMATIC 

TUBES.

a. Carriers for pneumatic tubes.
b. Specimens of pneumatic tubes, with outer iron pipe.
c. Specimens of pneumatic tube after being 25 years in. use.
d. Specimen joint in pneumatic tube. . .
e. Double Sluice Pneumatic Valve for continuous working.
f. Single Sluice Valve for intermittent working.
cj. Block Signalling Apparatus for notifying the departure or 

arrival of carriers. , p

h. Terminal Signaller. Automatic signalling appaiatus tor 
notifying’ the arrival of carriers at the distant station.

i. Intermediate Signaller. Automatic. signalling apparatus, 
to be fixed intermediate upon a pneumatic tube. The duration 
of the electric contact can be regulated to any required leng h 
by means of the adjusting screw which limits the admission or 

air to the cylinder. ... .
j. Mandrel used in making joints in pneumatic tubes.
fa A Pneumatic Puncker for Wheatstone’s automatic apparatus.



1 3

[1 1 .] H U G H E S ' IN D U C T IO N  B A L A N C E .

A n  e x tre m e ly  d e lic a te  a p p a ra tu s  b y  w h ic h  im p u r itie s  in  m e ta ls  

a n d  a llo y s  a re  d e te c te d .

[1 2 .] W A T E R  L E V E L  IN D IC A T O R .

F o r in d ic a tin g  th e  h e ig h t o f th e  w a te r le v e l in  a  re s e rv o ir . 

T h e  “  t r a n s m itte r”  s e n d s  in te rm itte n t c u r re n ts in o n e d ire c tio n  

o r th e  o th e r , a c c o rd in g  a s a  f lo a t in  th e  re se rv o ir  r is e s  o r fa lls .  

T h e “  re c e iv e r  ”  is w o rk e d b y  a p o la r is e d a rm a tu re , w ith  a n  

e s c a p e m e n t, w h ic h , is p ro p e lle d  in  o n e d ire c tio n o r th e o th e r , 

a c c o rd in g  a s  p o s itiv e  o r  n e g a tiv e c u r re n ts a re  re c e iv e d f ro m  th e  

(C  t r a n s m itte r .”

INSTRUMENTS, fyc., IN OPERATION.

[1 .] S E T  O F  W H E A T S T O N E ’S  A B C  IN S T R U M E N T S .

[2 .] S IN G L E N E E D L E  IN S T R U M E N T S , e a c h w ith C o m ­

m u ta to rs , a n d  o n e  w ith  T in  S o u n d e r .

[3 .] D U P L E X  D IR E C T  IN K E R S .

[4 .] D U P L E X  D O U B L E -C U R R E N T  S O U N D E R  S E T .

[5 .] W H E A T S T O N E 'S  A U T O M A T IC  A P P A R A T U S .

HISTORICAL TELEGRAPHIC APPARATUS.

[1 .] 1 8 1 6 . R O N A L D S ' E L E C T R IC  T E L E G R A P H  ( le n t b v  

M r. L a tim e r  C la rk ) .

T in s  w a s  o> D ia l T e le g ra p li, T w o  d ia ls  ( s c p a ra te c l b y  a , w ir© )  

w e re  ro ta te d  s y n c h ro n o u s ly  b y  c lo c k w o rk . W h e n  a  le tte r  w h ic h  

i t w a s  d e s ire d  to  t r a n s m it a p p e a re d  a t th e  o p e n in g  in  th e  d ia l a t  

th e s e n d in g e n d , a  c h a rg e  o f s ta t ic a l e le c tr ic i ty  f ro m  a  L e y d e n  

ja r  w a s s e n t in to  th e  w ire , w h ic h  c a u s e d  tw o  p ith , b a lls a t  b o th  

th e s e n d in g  a n d  re c e iv in g e n d s to  d iv e rg e  s im u lta n e o u s ly , a n d  

th u s to  in d ic a te  th e  le tte r . W o rd s w e re  th u s  s p e lt o u t. S ir  

F ra n c is R o n a ld s u s e d  c o p p e r  w ire  in su la te d  in  g la s s tu b e s  p ro ­

te c te d b y  a t ro u g h o f w o o d w e ll ta r re d . A  p o r tio n o f th is  

e x p e r im e n ta l  l in e  la id  d o w n  in  h is  g a rd e n  in  H a m m e rs m ith  o n  th e



14

Thames in 1816, and the original model of the telegraph., is 
exhibited. His book, published in 1823, the first work on the 
electric telegraph in the English, language, is kindly lent by 
Mr. Latimer Clark, and exhibited in another part of the 
exhibition.

a. Poi’tion of the original telegraph, line laid down, by Ronalds 
in 1816.

6. Original model of Ronalds’ Dial Telegraph (1816).
c. “Fossil” Telegraph.
d. Insulators used by Morse.
e. Original type cast in December, 1832, by Morse.
f. Specimen of first cable between England and France, 1850.

[2.] 1837. THE “FOSSILTELEGRAPH.

The first underground practical telegraph, laid between Euston, 
and Camden by Cooke & Wheatstone in 1837. It was formed of 
copper wires covered with, cotton and pitch, and laid in grooves 
in lengths of wood of a triangular section, the grooves being 
fitted up by strips of the same material. The wood so pre­
pared was buried underground. It was used in connection with 
Cooke & Wheatstone's Five Needle Telegraph.

a. “ Fossil?’ Telegraph. (1837).
&. Specimen of first cable between England and France (1850). 
c. Specimen of first Atlantic cable (1858).

[8.] 1837. COOKE & WHEATSTONE'S NEEDLE

TELEGRAPH.

Five needles or magnets were employed in conjunction, with 
five Schweigger’s multipliers, forming five distinct galvanometers. 
Each, multiplier was connected in the circuit of a separate wire 
and each needle had two movements, limited by stops, the one 
movement being to the right, and the other to the left. The 
alphabet was formed by the convergence of two needles simul­
taneously deflected, the. letters being engraved on the dial at the 
points where the projections of the needles met. The currents 
were transmitted and reversed by depressing simple commutators. 
Currents from galvanic batteries were used. The five line wires 
were insulated as shown in the “Fossil” Telegraph. The 
instrument shown was used between Paddington and West 
Drayton in 1838. This instrument, from its peculiar shape, is 
known as the “ Hatchment” Telegraph.
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[4 .] 1 8 3 8 . C O O K E &  W H E A T S T O N E 'S F O U R -N E E D L E  

T E L E G R A P H .

S in c e  th e  s o u n d s  o f  C , Q , J , U , a n d  Z  n e e d  b e  v e ry  l i t tle  u s e d  

in  th e  E n g lish  la n g u a g e ,  i t  w a s  fo u n d  th a t th e  r e m a in in g  le t te r s  o f  

th e  a lp h a b e t  c o u ld  b e  fo rm e d  b y  th e  d e f le c t io n  o f  fo u r  n e e d le s ,  a n d  

s u c h . a n . in s tru m e n t  w a s e m p lo y e d  o n  th e  L o n d o n  a n d  B la c k w a ll  

R a ilw a y  in  1 8 4 0 . In  th is  in s tru m e n t, th e  le t te rs H  a n d  P  a i ’e  

fo rm e d  b y  o n e  n e e d le  o n ly .

[5 .] 1 8 4 2 . C O O K E  &  W H E A T S T O N E ’S  D O U B L E -N E E D L E  

T E L E G R A P H .

O w in g  to  th e  f re q u e n t f a ilu re  o f o n e o r tw o  o u t o f th e  fo u r  

w ire s , i t  w a s  s o o n  fo u n d  b y  th e  o p e ra to r s  th a t a n  a lp h a b e t  c o u ld  

" b e fo rm e d b y  tw o n e e d le s o n ly , i f a d v a n ta g e w e re ta k e n o f  

r e p e a te d  m o m e n ta ry  m o v e m e n ts , e i th e r s e p a ra te o r c o m b in e d ,  

in s te a d  o f p ro lo n g e d  d e f le c t io n s . T h is  id e n tic a l in s tru m e n t  w a s  

f ix e d  a t S lo u g h , in  1 8 4 2 . K in d ly  le n t b y  M e ss rs . R e id  B i ’o s .

[6 .] 1 8 5 0 . C O O K E  &  W H E A T S T O N E 'S  D O U B L E  N E E D L E  

in  a  G o th ic  c a se  m a d e  s p e c ia lly  fo r  th e  n e w  H o u s e s  o f  P a r l ia m e n t .

[7 .] 1 8 5 2 . T H E  M O D E R N  F O R M  O F  D O U B L E N E E D L E  

m o d if ie d  b y  M e ss rs . E d w in  a n d  L a tim e r C la rk , s t i ll u s e d  to a  

s m a ll e x te n t  o n  s o m e  r a i lw a y s  in  E n g la n d .

[8 .] 1 8 4 6 . T H E S IN G L E -N E E D L E IN S T R U M E N T O F  

C O O K E  &  W H E A T S T O N E .

I t  w a s  s o o n  fo u n d  th a t a n  a lp h a b e t c o u ld  b e  fo i ’m e d  b y  th e  

m o v e m e n ts o f o n e n e e d le  o n ly , b y  ta k in g  a d v a n ta g e  o f  m o m e n ­

ta ry  d e f le c t io n s  o f th e  n e e d le to  o n e s id e  o r  th e  o th e r . A t  f i r s t  

a n  a rb i tra ry  a lp h a b e t w a s  u s e d , b u t  in  th e

[9 .] 1 8 6 9 . M O D E R N  F O R M  O F  S IN G L E  N E E D L E ,

T h e  G e rm a n  U n io n  M o rs e A lp h a b e t w a s a d a p te d , a n d  th e  

fo rm  o f  th e  in s tru m e n t  m u c h  im p ro v e d . T h e  c h a n g e  o f  a lp h a b e t  

w a s  m a d e  in  1 8 5 5 .

[1 0 .] 1 8 4 3 . B A IN 'S  I . A N D  V . T E L E G R A P H .

T h e  a lp h a b e t is fo rm e d  b y  th e  m o v e m e n ts o f tw o  p o in te r s ,  

o n e  m o v in g  to  th e  r ig h t a n d  th e o th e r to  th e  le f t, a c c o rd in g  to  

th e d ire c t io n o f th e c u r re n t. T h e p o in te r s a re a t ta c h e d to  

c irc u la r  m a g n e ts  m o v in g  in s id e  c o ils . A  c o d e  s im ila r  in  p r in c ip le  

to  tn a t o f th e  s in g le -n e e d le  in s tru m e n t w a s  R m  p lo y  n d  fo r  r e p re ­

s e n tin g  th e  le tte rs .
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[11.] 1846. HIGHTON’S GOLD LEAF TELEGRAPH.

A small strip of gold leaf inserted in a glass tube passes 
through, the field of a permanent magnet and forms part of the 
line circuit. When a current passes through the gold leaf, it 
moves the latter to the right or left, according to the direction 
of the current. The alphabet is made by repetitions and com­
binations of these movements, as in the Single-Needle Instru­
ment. Batteries and commutators were used as in Cooke and 
Wheatstone’s single-needle system.

[12.] 1848. HIGHTON'S NEEDLE TELEGRAPH.

Used by the British and Irish Magnetic Telegraph Company. 
A horseshoe or circular magnet within a circular coil, and 
worked by a reversing key or commutator, is used. The signals 
are similar in principal to those of Cooke and Wheatstone's single 
needle.

[13.] 1852. HIGHTON’S NEEDLE TELEGRAPH.

Small form with, folding doors. Used by the British and Irish 
Magnetic Company. Identical in construction with the original 
form which it superseded.

[14.] 1848. HENLEY'S MAGNETO-ELECTRIC DOUBLE­

NEEDLE INSTRUMENT.

Used by the British, and Irish Magnetic Company. The 
needles only move on one side of their vertical position, and 
the signals are made up of the single and combined movements 
of the two needles. This instrument requires two line wires, and 
is worked by the magneto-electric cuirent generated by moving 
the handle or handles. The interior needles are small straight 
bar magnets, playing between the semi-circular pole pieces of an 
electro magnet. The needle remains on the side on which it is 
left by the last current, which passes through the coils, and does 
not return to its vertical position by gravity, as in Cooke & 
Wheatstone’s needle instrument.

[15.] 1848. HENLEY’S MAGNETO-ELECTRIC SINGLE­

NEEDLE INSTRUMENT.

Used by the British, and Irish. Magnetic Telegraph. Com­
pany. Similar in action to the last-named instrument, but only 
one needle and one line wire were employed. The alphabet was 
produced by combinations of short and prolonged deviations of 
the needle, as in the Morse code.
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[ 1  6 . ] S E R I E S  O F  C O I L S  A N D  N E E D L E S  U S E D  I N  

C O N N E C T I O N  W I T H  T H E  N E E D L E  S Y S T E M  

O F  C O O K E  &  W H E A T S T O N E .

b. 1 8 4 6 .  T h e  o r i g i n a l  f o r m ,  w i t h  l o n g  c o i l s  a n d  p e r m a n e n t  

m a g n e t i c  n e e d l e s .

c. 1 8 4 8 .  Holmes’ small Diamond Needle. T h i s  w a s  a  g r e a t  

i m p r o v e m e n t  i n  t h e  o r i g i n a l  f o r m ,  a s  i t  i n c r e a s e d  t h e  s p e e d  o f  

w o r k i n g  c o n s i d e r a b l y  b y  d i m i n i s h i n g  t h e  a r c  o f  v i b r a t i o n  o f  t h e  

• p  0 0 ( ^ 1

d .  1 8 5 1 . Clark’s Needle.
e. 1 8 6 6 . Varley’s Induced Needle.
N . B . — T h i s  p r e v e n t e d  d e m a g n e t i z a t i o n  b y  a t m o s p h e r i c  e l e c ]  

t a i c i t y — a  v e r y  f r e q u e n t  s o u r c e  o f  t r o u b l e .

f. 1 8 6 6 .  Brittan’s Undemagnetizable Needle.
g. 1 8 6 9 .  Spagnoletti’s Induced Needle.

[ 1 7 . ] 1 8 7 8 . N E A L E ’ S  A C O U S T I C  D I A L ,  e m p l o y e d  o n  a  

s i n g l e - n e e d l e  i n s t r u m e n t  i n  t h e  p l a c e  o f  t h e  o r d i n a r y  d i a l . I s  

v e r y  s i m i l a r  i n  a c t i o n  t o  a  S i e m e n s ’ R e l a y ,  b u t  t h e  n e e d l e  i s  h e l d  

i n  t h e  v e r t i c a l  p o s i t i o n ,  b y  a  s p i r a l  s p r i n g  b e h i n d  t h e  d i a l .

[ 1 8 . ] 1 8 8 0 . T I N  P L A T E  S O U N D E R  f o r c o n v e r t i n g  t h e  

s i n g l e - n e e d l e  i n s t r u m e n t  f r o m  a  v i s u a l  t o  a n  a u r a l a p p a r a t u s .  

T h e  s o u n d e r  i s  f i x e d  t o  t h e  d i a l  o f  t h e  o r d i n a r y  i n s t r u m e n t ,  t h e  

i v o r y  p i n s  o f  w h i c h  a r e  r e m o v e d ; t h e  n e e d l e  s t r i k e s  a g a i n s t  t h e  

c u r v e d  s u r f a c e s  a n d  p r o d u c e s  a u d i b l e  s o u n d s .

[ 1 9 ]  . 1 8 5 5 . B R I G H T ’ S  B E L L  W I T H  R E L A Y .

U s e d  b y  t h e  B i ’ i t i s h .  a n d  I r i s h .  M a g n e t i c  T e l e g r a p h .  C o m p a n y  

T h e  s i n g l e - n e e d l e  a l p h a b e t  i s  p r o d u c e d  b y  s t r i k i n g  t w o  b e l l s  o f  

d i f f e r e n t  t o n e s ,  t h e  h a m m e r s  b e i n g  a c t u a t e d  b y  e l e c t r o - m a g n e t s  

w o r k e d  b y  a  r e l a y  a n d  l o c a l  b a t t e r y . T h e  r e l a y  i s  d o u b l e - a c t i n g ,  

a n d  c o n s i s t s  o f  t w o  e l e c t r o - m a g n e t i c  b o b b i n s  p l a c e d  s i d e  b y  

s i d e ,  t h e i r  e n d s  b e i n g  f u r n i s h e d  w i t h  p o l e  p i e c e s  t u r n i n g  i n w a r d s .  

B e t w e e n  t h e s e  p o l e  p i e c e s  a t  e a c h ,  e n d  o f  t h e  b o b b i n s ,  t h e  e n d s  

o f  p e r m a n e n t l y  m a g n e t i z e d  n e e d l e s , p i v o t e d  o n  v e r t i c a l  a x e s ,  

p l a y ; t h e s e  n e e d l e s  a r e  s o  p l a c e d  a s  r e g a r d s  t h e i r  p o l a r i t y  t h a t  a  

c u r r e n t  i n  o n e  d i r e c t i o n  m o v e s  t h e  n e e d l e  w h i c h ,  c l o s e s  t h e  l o c a l  

c i r c u i t  o f  t h e  r i g h t - h a n d  b e l l ,  a n d  a  c u r r e n t  i n  t h e  o p p o s i t e  

d i r e c t i o n ,  m o v e s  t h e  o t h e i ’  n e e d l e ,  w h i c h ,  c l o s e s  t h e  l o c a l  c i r c u i t  o f  

t h e  l e f t - h a n d  b e l l . T h e  s i g n a l l i n g  k e y  u s e d  w i t h  t h i s  i n s t a l l m e n t  

i s  s i m i l a r  t o  t h a t  u s e d  w i t h  H i g h t o n ' s  S i n g l e  N e e d l e . T h i s  

i n s t r u m e n t  s u p e r s e d e d  H e n l e y ' s  m a g n e t i c - e l e c t r i c  s y s t e m .
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[20.] 1840. C O O K E & W H EA TSTO N E'S A B C  IN STR U ­

M EN T.

A step by  step instrum ent. The letters of the alphabet are  

arranged  round a paper disc fixed on the axle of an escapem ent 

w heel. The letters appear at an opening in the front of the  

case. The escapem ent is sim ilar to the “  échappem ent-å- 

cheville,” and  is controlled  by an electro-m agnet. There are as 

m any teeth in  the escapem ent w heel as there are letters on the  

revolving disc ; the latter m oves from  one letter to  the other for 

each current sent. The train of clockw ork is actuated by a  

m ain-spring. The com m unicator is so arranged that a current 

is sent w hen  its spoked  w heel is turned through, a distance equal 

to  that dividing the letters engraved  upon it. The com m utator 

fixed  on  the  axle  of the  revolving  electro-m agnet, is so constructed  

that the m agneto-electric currents are all in the sam e direction.

[21.] 1840. SIM ILA R A PPA R A TU S  to N o. 20, but a pointer 

is used instead of a revolving  card.

[22.] 1858. M O D ER N FO R M  O F W H EA TSTO N E ’S A B C  

IN STRU M EN T.

A m agneto-electric instrum ent. The currents for w orking  

the sam e being generated by  the revolution of an arm ature in  

front of polarized electro-m agnets. The depression of a key- 

opposite a letter arrests the m otion of the pointer and cuts off 

the currents going out to  line.

[23.] C O LLEC TIO N O F K EY S.

a. 1852. Simple Spring Key used w ith B ain ’s chem ical 

recording  telegraph.
b. 1854. Key for sending a short reversal after each, signal, 

tw o sets of. batteries being required. W hen the key is up, the  

line w ire is connected to  the receiving  apparatus.

c. 1854. Varley’s Wheel Key. A constant current is m ain ­

tained on the line, and signals are m ade by depressing the key, 

and  thus reversing  the current. A  sw itch  is used for m aking the  

necessary  alterations to  the  connections for sending  and receiving.

d. 1870. Stroh’s Key. Sim ilar in  general principle to  V arley ’s 

key, but the contacts are m ade by  springs, and  the sw itch, action  

is attained by  m oving the lever of the key to the right or left 

as required. W hen the lever is at the “  receive  ” position it 

cannot be depressed.

e. J 882. Single Current Key.
f. 1882. Double Current Key.
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[24 .] C O L L E C T IO N O F R E L A Y S .

a. 1868 . Andrews’ Relay fo r H ughes ’ type-prin ting  in stru ­

m ent, used by the U nited K ingdom  T elegraph. C om pany . Its  

pecu liarity  consists in  the re layed  curren ts being  of equal leng th  

and  independen t of the  leng th , of the  line curren t.

b. 1858 . Whitehouse’s Relay. In  th is re lay  a  sm all perm anen t 

horseshoe m agnet oscilla tes betw een  the  po le p ieces of an  electro ­

m agnet. T he ad justm en t is effected  by  the  attraction  of ano ther 

sm all perm anen t m agnet, in stead of the sp ira l sp ring generally  

used .

c. 1856 . Varley’s Horizontal Relay. A. horizon tal bar of so ft 

iron is p ivo ted vertically  and  free to  m ove in  the  in terio r of tw o  

cy lindrical bobb ins. T he ends of the bar w hich, pro ject beyond  

the bobb ins p lay betw een the po les of horseshoe perm anen t 

m agnets fixed  at each . end . T he re lay  is ad justed  by  m oving  the  

stops, and  consequen tly the so ft iron  bar,to  one side  or  the  o ther.

d. 1870 . Stroh’s Relay. T w o curved  perm anen t steel m agnets  

are fixed side by  side on the opposite sides of a vertical bar, 

w hose ends w ork in p ivo ts. T he po les of these m agnets p lay  

betw een  the  po les of tw o  vertical stra igh t electro -m agnets.

e. 1864 . Soft Iron Relay.
f. 1855 . Varley’s Vertical Relay. T he co il is w ound  on  a  reel 

of so ft iron , upon each , end  of w hich, a  ho llow  “  casing  ”  or cap  of  

the sam e m ateria l is fitted , alm ost com plete ly  encasing the co il in  

so ft iron . T he arm ature is crescen t-shaped , and is m agnetized  

by  induction from  a com pound  bar m agnet p laced beh ind. T he  

crescen t-shaped po i’tion p lays betw een the inner ends of the  

casings, w hich fo r that purpose do  no t qu ite m eet, bu t leave the  

cen tra l portion  of the co il exposed . A n  ord inary  m agnetic  need le  

p ivo ted below  the co il is acted  upon  by  the  la tter, and  serves as  

an ind icato r to call atten tion . T he arm ature  is held up  against 

kn ife-edge  bearings by  tw o  helical sp rings, and  the  ad justm ent is  

effected  by  vary ing  the  tension  of one of them .

g. 1855 . Preece’s Duplex Relay. W orked on the leakage 

princip le. T he ou tgo ing curren t from either station passes  

th rough, one co il of the  in strum ent and  then  d iv ides betw een  the  

second  co il, -w hich is connected  to  line  and  a  resistance.

h. 1882 . Post Office Standard Relay.

[25 .] 1850 . B A IN ’S C H E M IC A L  T E L E G R A P H , as used by  

the E lectric T elegraph C om pany in p lace of the doub le need le  

(N o . 7). T he paper ribbon w as prepared w ith  yellow  prussiate  

of po tash , and n itra te of am m onia . T he sty le is of iron . T he  

S teinheil code— do ts in  tw o  parallel lines— w as occasionally  used , 

bu t w as en tire ly superseded by the M orse code of do ts and  

dashes.
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[ 2 6 .] 1 8 4 6 . M A G N E T O -E L E C T R I C M A C H I N E , c o m m o n ly  

c a l le d  th e  “  T h u n d e r - p u m p /^ e m p lo y e d  f o r r e le a s in g  th e  c lo c k -  

w o r k  m e c h a n is m  o f a n  e le c t r ic a la r u m  o r b e l l . U s e d  " b y th e  

E le c tr ic  T e le g r a p h . C o m p a n y .

[ 2 7 .] 1 8 4 6 . A L A R U M  W I T H  C E N T R I F U G A L  H A M M E R .

U s e d  in  c o n n e c tio n  w ith  C o o k e  &  W h e a ts to n e s  f i r s t n e e d le  

in s t ru m e n ts . M o v e d  b y  c lo c k w o r k ; d r iv e n  b y  a  m a in s p r in g ;  

r e le a s e d  b y  a n  e le c tr o - m a g n e t .

[ 2 8 .] S E T O F J O I N T S E M P L O Y E D O N  I R O N  L I N E  

W I R E S .

1 8 4 2 . Cook fy Wheatstone’s.
1 8 4 4 . Reid’s.
1 8 5 1 . Clark’s “ Britannia” Joint.

[ 2 9 .] 1 8 4 3 . W H E A T S T O N E 'S O R I G I N A L F O R M  O F  

R E S IS T A N C E  C O I L S  F O R  T E S T I N G .

[ 3 0 .] R A I L W A Y  S I G N A L L I N G  I N S T R U M E N T S .

a. 1 8 4 5 . Early form of Train Signalling Apparatus, d e v is e d  

b y  C o o k e , a n d  u s e d  o n  th e  N o r f o lk  R a ilw a y .

b .  1 8 5 5 . Edwin Clark’s Block Signalling Instrument, f ix e d  o n  

th e  L o n d o n  a n d * N o r th - W e s te rn  R a ilw a y .

c .  1 8 6 2 . Preece’s Semaphore Signal, u s e d  o n  th e  L o n d o n  a n d  

S o u th - W e s te rn  R a ilw a y .

[ 3 1 .] L I G H T N I N G  P R O T E C T O R S .

Selection of Lightning Protectors used at different periods.

a. L a t im e r  C la rV s  P r o te c to r .

b. H e n le y ’s  P r o te c to r .

c. 8 . A . V a r le y ’s  C a r b o n  P r o te c to r ,  o r  L ig h tn in g  B r id g e ,  w ith ,  

lo n g i tu d in a l  s e c t io n  o f  th e  s a m e .

d. V a r le y ’s  V a c u u m  T u b e .

e. R e id ’s  P r o te c to r .

f. T w is te d  W ir e  P r o te c to r .

g. T u b e  P r o te c to r , w ith , o u te r  g la s s  tu b e .

h. O r d in a r y  T u b e  P r o te c to r  u s e d  in  th e  P o s t  O f f ic e  T e le g r a p h  

D e p a r tm e n t .

i. C o m b  P r o te c to r  ( e x te r io r  a n d  in te r io r ) .
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j. M o d e m  P la te  P r o te c to r , w ith  g r o o v e s .

k.
l. >  O ld  f o r m s  o f  P r o te c to r s .

m. j

n. V a r le y ’ s  O r ig in a l V a c u u m  P r o te c to r .

o. V a r le y ’ s  V a c u u m  P r o te c to r  ( l a te r  f o r m ) .

p. C a b le  L ig h tn in g  P r o te c to r , in  u s e  b y  th e  P o s t O f f ic e  T e le ­

g r a p h . D e p a r tm e n t , h a v in g  in  a d d i t io n  to  p la te s  a  m e ta l l i c  b o b b in ,  

e le c t ro - n ic k e l p la te d ,  in  c o n n e c t io n  w ith , th e  e a r th . I t  i s  w o u n d  

w ith  a  f in e  p la t in u m  w ire  c o v e r e d  w ith  s i lk , a n d  p a s s e d  th r o u g h  

m e l te d  p a r a f f in e  w a x , th e  w ir e b e in g  p la c e d  in  th e  l in e  c i r c u i t .  

T h e  m e ta l l ic  b o b b in  i s  c a re f u l ly  l a c q u e re d  to  s e c u re  in s u la t io n  in  

d a m p  s i tu a t io n s .

M o d e r n  P la te  P r o te c to r w ith o u t g r o o v e s , in  u s e  b y  th e  

P o s t  O f f ic e  T e le g r a p h  D e p a r tm e n t .

[ 3 2 . ] I N S U L A T O R S .

A S e le c t io n , o f I n s u la to r s a s u s e d  in  E n g la n d  a t  d i f f e r e n t  

p e r io d s .

C W . F . C o o k e ’s o r ig in a l g o o s e -  

a. I r o n  w ir e .  J  q u i l l in s u la to r , w h ic h  w a s  u s e d  o n

b. T h re e - s t r a n d  c o p p e r , j  th e  l in e  b e tw e e n  P a d d in g to n  a n d  

( _ W e s t  D r a y to n ,  in  1 8 3 8 .

c .  C o o k  a n d  W h e a ts to n e ’ s  o r ig in a l  r in g  in s u la to r  ( 1 8 4 0 ) .

d. C o n e  in s u la to r , o r ig in a l  f o r m  ( 1 8 4 5 ) .

e .  } )  } ) l a te r , ,

y , ) }  , , f o r m  f o r  r e p a i r in g  b r o k e n  in s u la to r s .

g. W a lk e r ’ s  d o u b le - c o n e  in s u la to r ( b r o w n ) . ( 1 8 5 0 .)

h. „ „ „ ( w h i te ) .

i. P h y s ic k ’ s  in s u la to r  ( 1 8 4 7 ) , in  w h ic h  th e  b o l t  b y  w h ic h  th e  

w ire  i s  s u s p e n d e d  i s  in s u la te d  b y  m a s tic  c e m e n t in  th e  c a v i ty  a t  

th e  to p  o f  th e  in s u la to r .

j. E d w in C la rk ’ s b r o w n e a r th e n w a re in s u la to r , w ith , z in c  

c a p  ( 1 8 5 0 ) .

k. D it to , w ith  g r o o v e  f o r  w ir e .

l. D it to , g la s s  in s te a d  o f  e a r th e n w a r e .

w . ( 1 8 5 1 )  b r o w n  e a r th e n w a r e .

h .  „ g la s s .

o .  L a t im e r  C la r k ’ s  in v e r t  in s u la to r ,  c o r r u g a te d  ( 1 8 5 6 ) .

p. V a r le y 's  d o u b le -c u p  in s u la to r ,  f i t te d .

g. D itto , in  s e p a r a te  p a r t s , 1 8 6 2 .

r. V a r le y ’s  N o . 1 1  w ir e  d o u b le - c u p  in s u la to r .

s .  B r o w n  e a r th e n w a r e  in s u la to r  c a l le d  ( Z ) .

t. J o b s o n ’s  in v e r t  w h i te , d o u b le  s h e d .

u. „ „ s in g le „
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v. South. Devon invert insulator ("brown).
w. „ „ „ (white).
x. Andrew’s invert with, ebonite inner shed.
y. „ „ bolt tube „
z. „ ,, bolt tube and shed.
A. Ebonite insulator, single shed.
B. Old form of shackle.
0. Bright’s shackle.
D. Modern terminal insulator.
E. Cordeaux’s screw insulator (1877).
F. „ „ single insulator.

[33.] Head of Pole, showing mode of leading in and terminating.

[34.] Old Form of Testing Tablet.

[35.] COLLECTION OF BATTERIES.

a. 1844. Sand Battery in wooden trough. This battery was 
in general use in England on the lines of the Electric Telegraph 
Company from. 1844 till 1854.

b. Sand Battery in Gutta-percha Trough.
c. 1853. Troiufh form of Daniell’s Battery. This superseded the 

sand battery and was modified and introduced by Mr. John Fuller.
d. Chamber Daniell Battery. A modified form of trough, 

battery introduced by Mr. John Muirhead in 1857.
e. Small-size ditto.
f. Daniell’s Battery. As used by the Postal Telegraph 

Department.
g. h. Bichromate Battery (large and medium sizes'). As 

used by the Post Office Telegraph. Department, introduced by 
Mr. John Fuller, 1876.

1. Gravity Leclanche Battery. As used by the Post Office 
Telegraph. Department.

h. 1862. Varley’s Secondary Battery. Used for some years in 
connection with, the time signals at the central station. It was 
charged by an ordinary battery for about half an hour previous 
to giving the time signal.

[36.] SPECIMEN'S OF SUBMARINE CABLES IN USE 

BY THE P.O. TELEGRAPH DEPARTMENT.

a. Isle of Man (shore end).
b. Wexford, old (deep sea).
c. Reuter's (shore end).
d. Belfast.
e. Seven-wire, shore end. Modern type.
f. On© ditto ditto.
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g. Dublin (shore end).
h. Seven-wire, deep sea. Modern type.
i. Wexford (deep sea).
j. One-wire (deep sea). Modern type.

k. Firth of Tay.
Z. Wexford (deep sea).
m. North Lowestoft (deep sea).
n. Wexford, old (shore end).
o. South Lowestoft (shore end).
p. Dublin (deep sea).
q. North Lowestoft (shore end).

r. Reuter’s.
s. Channel Islands (shore end).

t. Queen's Ferry.
u. Channel Islands.

[87.] MODEL OF A CABLE SHIP, by W. R. Culley, of 

the Sub-marine Department, G. P. O.

[38.] DIAGRAM, showing the growth of the Post Office 
Telegraphs from the date of the transfer of the Telegraphs to the 

State up to the present date.

[39.] NORWEGIAN WOODPECKERS, having pierced a 

telegraph-pole in search, of food.

MODEL.—Showing the Manner in use in Norway to join Sub- 

marine Cables to Shore Lines.

A line of the Norwegian telegraph, system extends along the coast 
in the interest of the fisheries and of navigation. This line has branches 
to the islets which are farthest from the coast, where movable 
telegraphic stations are established during the fishing season. Along 
the coast are also found, permanent stations for the use of traders and. 
fishermen voyaging to the fisheries.

This system demands the application, of many small submarine cables 
for crossing "bays and straits in parts much exposed to the action of a 
high. sea. To protect these submarine cables against this action the cables 
are covered with, cast-iron pipes from the point where they touch the 
shore to a depth "below the action of the sea.

A sample of these pipes will be found in the Exhibition. The 
■construction is principally after the English fashion. As it would be 
both, inconvenient and costly to construct huts for all these small cables,
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as is done in order to examine and to protect the shore ends of the 
great submarine cables near the sea, an insulator with, a hole in the 
centre is fixed to the top of the post nearest the shore, as shown in the 
model; which, as soon as the wire which, connects the submarine cable 
with the land line is run through, is closed up with a composition of wax 
and resin.

C. NIELSON, Chief Director.
Christiania, June 15th, 1881.

Some Observations on the Impression Produced on Animals by the 

Humming Sound and Vibration of Telegraphic Wires.

It is known that the wood-pecker (black or green, picus martins and 
piens vir idis'), specimens of which are in the Exhibition, feeds on worms 
and insects, which it finds under the bark and in the core of decayed 
trees, but never in living ones.

As will be seen, the section, of wood exhibited is cut from a perfectly 
sound post, impregnated with, sulphate of copper and perforated with a 
hole, forming a circle of the diameter of 7 centimeters (about 3^ inches) 
which, hole has been pecked out by this bird.

The same phenomenon is frequently found in Norway in certain, 
districts situated near pine woods where this bird is found; the holes 
are as a rule at the top of the post. According to the opinion of an 
ornithologist the phenomenon must be attributed to the humming sound 
produced in the post by the vibration of the wire, which, the bird 
imagines to proceed from worms and insects working inside the post, 
and that is why lie sets to work quite confidently to pick a hole with 
his beak. Poor bird ! after giving himself all this trouble he must find 
himself bitterly disappointed when, all of a sudden, he finds he has gone 
right through the post, to see daylight the other side.

It is well known that the greatest delicacy to a bear is honey, and 
that duri ng his solitary prowls about the mountains, when suddenly the 
vibration of the telegraphic wire awakens him from his musings, it is 
very pardonable if the poor beast "believes he hears the joyous humming of 
a swarm of bees, and that he begins to lick his lips at the “bare thought 
of tasting the delicacy; following the delusive sound he at last arrives 
at the post where it is louder than ever, and as he does not find the 
expected beehive he very naturally thinks it must be under the heap of 
stones used to support the post on the bare rock; and then having set to 
work to scatter these stones in all directions in order to find the dreamt- 
of treasure, deceived in his first hopes, lie finishes, that he may at least 
have the satisfaction of destroying all the bees he supposes hidden inside 
the post, by giving the heap a tremendous blow with his paw.

We have at times observed high up in the mountains the scattering 
of the stones (used in fixing the posts), which seemed a thing quit© 
unaccountable until one found the marks of the claws of the enraged 
"bear in the post.
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I would also give some observations on the effect on. wolves produced 
by suspended telegraphic wires ; but I must first remark that these 
phenomena are of the most complicated nature, and. appear problematical 
from a natural science point of view. I will confine myself to stating 
a few facts and will leave it to everyone to form his own opinion on them. 
My attention had already been directed to this when there arose a 
question of placing at the disposal of the Government funds necessary 
for the main, great telegraphic lines. It was then. said, that a member of 
the Storthing had declared that, although the part of the country which, 
he represented had. no direct interest in the proposed line, he would vote 
for it all the same because he supposed that by it the wolves would be 
driven away from those districts where the line would pass. It was a 
fact that wolves at this time were a great scourge to the country, and 
that during the winter they used to descend, in bands from the mountains 
into the valleys, where they killed in great numbers the cattle of the 
peasants; and on this account, in several parts of the country, the 
precaution had "been taken to form, a cordon round the cow-houses and 
farm-buildings by mean of supports connected together with ropes; and. 
it is an established fact that the wolves, starving as they were, dared not 
pass under the ropes. The same means were made use of to rid an 
island (really rather a peninsula than an island), from the unwelcome 
visits of these voracious beasts. After a battue a rope suspended from 
stakes was stretched across the isthmus, which, resulted eventually in 
freeing the peninsula from the wolves’ visits.

The most remarkable thing, however, is that after the great telegraph 
system was commenced, across the mountain plateaux and along the 
principal valleys of the country (some twenty odd years ago) that wolves 
have entirely disappeared, and have not since come back; and it is very 
rarely that one now hears of a solitary specimen being seen.

However, as I have said above, naturalists will deny that in this can. 
be found the true cause of the disappearance of wolves from this country, 
and. will attribute their departure either to the ravages of an epidemic or 
to the long wanderings of wolves, although it can by no means be proved 
that any similar thing has happened before in this country, which seems 
altogether to furnish, so many conditions favourable for the harbouring 
of wolves.

C. NIELSON, Chief Director.

Christiania, June 15th, 1881.
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SPECIAL STORES USED IN SUBMARINE MINING.

[1.] Mine moored to float near surface; holds 1001b. of gun­
cotton ; is fired by electric current from the shore when struck 
by a hostile vessel, the contact of the ship being electrically 
notified in the firing station on shore.

[2, 3, 4.] Other patterns of the same.

[5.] Wooden Buoy containing circuit-closing arrangement, 
which acts in the same manner as No. 1, but the charge is 
contained in a mine moored below.

[6.] Another pattern of the same in iron, in which the buoyancy 
is obtained in the iron case.

[7.] Mine moored on the bottom of a river or harbour; holds 
250 lb. of guncotton; is fired by electric current from the shore, 
either when an enemy’s ship strikes the buoy No. 5 or No. 6 over 
it, or when the ship is observed to be nearly over the mine.,

[8, 9.] Larger patterns, to contain 500 lb. of guncotton, for 
use in deeper water.

[10, 11.] Still larger patterns, giving sufficient buoyancy to 
float the mines up to the best depth for effect in very deep water. 
Can be used as ground mines also.

[12, 13, 14, 15, 16.] Sinkers, or mooring weights, for 
foregoing mines.
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[17.] Box, junction, for one multiple 7-cored cable and seven 
single cables to mines.

[18.] Box, junction, for one single cable and eight single 
cables to mines, each cable being disconnected automatically in 
the junction-box when the mine upon that cable is fired. Used 
with mines Nos. 1, 2, 3, 4.

[19.] Another pattern for a group of four electro-contact 
mines.

[20.] Box, connecting, for connecting the ends of multiple 
cables; to avoid splicing.

[21.] Ditto, for single cables.

[23.] Ditto, for shore-end cables.

[24.] Ditto, for connecting mines successively to a single 
cable. {See No. 35.)

[25, 26.] Apparatus, circuit-closing, for mines Nos. 1, 2, 3, 4.

[27, 28.] Ditto, for the circuit-closing buoys Nos. 5, 6.

[29, 30.] Apparatus containing the dry primers and detonators 
for mines Nos. 7, 8, 9, 10, 11.

[31.] Specimens of Cables employed.

[32.] Specimens of Detonators and Fuzes.

[33.] Wire-rope, steel, for mooring purposes.

[34.] Signalling flags.

[35.] Disconnector, single, containing a disconnecting fuze, 
used with. No. 24.

[36.]

INSTRUMENTS USED ON SHORE.

[37.] Arc firing for one line of mines.

[38.] Ditto, for several mines.

These arcs are used for firing mines by observation from 

shore.
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[39.] Key, firing.

[40.] Apparatus, containing seven Indicators, to show when a 
vessel strikes a particular mine or group of mines. This instru­
ment is arranged so that the signal shall be the means whereby  
the firing current is switched automatically to the cable and the 
mine fired automatically, if so desired.

[41, 42, 43, 44, 45.] Voltaic Cells used for various purposes.

[46, 47, 48.] Galvanometers used for various purposes.

[49.] Low-resistance Coils and Thermo-Galvanometer.

[50.] High-resistance, one Megohm, for cable-testing.

[51.] Condenser, | M.F., for cable-testing.

[52.] Set of Tools for repairing instruments.

[52.] Ditto for making electrical joints, in box complete.

[53.] Dynamo-electric Exploder, worked by hand, for firing 
low-tension detonators.

[54.] Apparatus, Lime Light, complete.

[55.]

TELEGRAPH EQUIPMENT.

F ie l d  Te l e g r a ph .

[56.] Cable waggon.

[57.] Instrument, Telegraph, Morse, Recording. (Not the 
latest pattern.)

[58.] Ditto, Sounder.

[59.] Polarised Relay.

[60.] Wheel with Stand for coiling messages.
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Mo u n t a in  Te l e g r a ph .

[61.] Mule carrying cable.

[62.] Ditto carrying tools for construction of line.

[63.] Tent, Telegraph. Office, carried by mule.

[64.] Apparatus for paying out and coiling up cable.

[65.] Attachment for carriage of single dram of cable on the 
pack-saddle.

[66.] Instrument, Telegraph, Sounder, in leather case.

[67.] Galvanometer, 3-coil.

[68.]

[69.]

R. E. FIELD COMPANY EQUIPMENT.

[70, 71.] Dynamo-electric Exploders, quantity and tension, 

for different kinds of detonators.

[72.] Case of Sections of Detonators, &c.

[73.] Demolition Pack-saddle Equipment. For transporting 
in such a manner as to keep up with parties of mounted men the 
necessary materials, tools, and apparatus for effecting the hasty 

demolition of bridges, railways, &c.

[74.]

[75.]

MISCELLANEOUS.

[76.] Portable Test Battery, 6 cells, for service in the field.

[77.] Ratchet for straining telegraph wire.
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Portable Apparatus for testing electrical resistances, 
with Battery and Galvanoscope complete.

[79.] Earthplates, Leads, and Connectors for use with No. 78, 
when testing lightning conductors.

[80.] Two Heliostats.

[81.] Telescope and Stands for Army sgiialling', 

[82.]

HER MAJESTY’S GOVERNMENT.

itorUs of tfje Omnalti?.

Electrical Indicator for showing the position of the helm of 
H.M.S. “ Inflexible” at last degree. North Nave.



(Bngliøh (Exhibitors.

Class /.— Static Electricity.

1  .— A. Ap ps , 433, Strand. Educational Apparatus, &c. 

“Admiral Selwyn's Electrometer, intended to demonstrate the 

fact that light rays can convey electricity, and that thus the 

last link in the correlation of forces is completed.” North Nave.

2  .— F. E. Be c k e r  & Oo., 34, Maiden Lane, Covent Garden, 

W .C. Voss’s New Self-charging greatly improved and simplified 

Induction Electrical Machine. (See Fo r e ig n  Se c t io n .)
Concert-Boom Gallery.

3  .— B l a -r t -y , Em m o t t , & Co., Northern Telegraph. W orks, 

Halifax. Frictional Machines, large Plate Machine, W inter 

Machine. Western Gallery and North Nave.

4  .— T, Ck a m p t o n  & Co., 251, High. Holborn, W .C. W inter’s 

and Cuthbertson^s Frictional Machines. Southern Gallery.

5  .— H. J. D a l e , 4, Little Britain. Frictional Machines and 

Educational 'Apparatus. (/See Ad v t . p. 123.) Eastern Gallery.

6  .— J. Oo t e  & Co., 65, Barbican, E.C. Frictional Apparatus, 

&c., &c. Western Gallery.

7 .—E. Pa t e r s o n , 76, Little Britain. Frictional Apparatus 

for class demonstration. (See Nd v t . p. 119.)
South Nave and Southern Gallery.

7a .—'W '. F. S t a n l e y , 13, Railway Approach, London Bridge. 

Educational Apparatus. Eastern Gallery.

Class II.—Batteries and Allied Apparatus.
8  .— H e r  M a j e s t y ’s G-o v e r n m e n t  (Postal Telegraph. Depart­

ment). (See p. 11 et seq.)
9  .— H e r  M a j e s t y ’s Go v e r n m e n t  (W ar Office). (See p. 26 

et seq.)
10  .— A. Ap p s , 433, Strand. Batteries (various). North Nave.

11 .— B in k o  & Co., 12, Coleman Street, Bunhill Row, E.C. 

New kind of Battery. West Corridor.

11a .— B l a k e y , Em m o t t , & Co., Northern Telegraph W orks, 

Halifax. Large variety of Leclanche, Bichromate, and other 

Batteries. Western Gallery and North Nave.
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12 .—Ge o . G. Bl a c k w e l l , 26, Chapel Street, Liverpool. Speci­
men of Crystallised Manganese used in preparation of manganese 
for Leclanche batteries ; Specimen of Crystallised Sal Ammoniac 
for Leclanché batteries; Specimen of Crystallised Sulphate 
Copper. Manganese and Sal Ammoniac as supplied for Leclanché 

batteries; Sulphate Copper as supplied for DanielFs batteries; 
Bichromate of Potash, as supplied for bichromate batteries. 
Carbon Plates as prepared for Leclanché, bichromate, and 
Bunsen’s (BlackwelFs modification) batteries; Carbon Blocks as 
prepared for Bunsen’s battery, clamps attached. Zinc Plates as 
bent for Grove’s cells; Zinc Rods for Leclanché; Glass Jars for 
Leclanche ; Porous Cells for sundry—Bunsen’s (BlackwelFs modi­
fication) and Grove’s—batteries. Batteries made from above 
materials : Leclanché (2 sizes), Grove’s, Daniell’s, Smie’s, Bunsen’s, 
and Bunsen?  s (Blackwell/s modification). Bichromate Bottles 
(4< sizes). Planté's Secondary Battery (2 sizes). (See Ad v t . p. 126.)

Southern Gallery.

13 .—J. Bo u r n e  & So n , Denby Pottery, near Derby, and 6, St. 
Pancras Station, Euston Road; N.W. Stoneware Insulators and 
Battery Cells, possessing a high degree of vitrifaction, combined 
with great toughness and strength. The exhibits include several 
patented shapes, amongst them the well-known Varley’s patent 
double V and the Z patterns, which, have established the reputa­
tion of these specialities for the possession of all the excellences 
of the best porcelain, with greater strength and durability, at 
less cost. Eastern Gallery.

14 .—L. Cl a r k , Mu ir h e a d , & Co., 23, Regency Street, West­
minster. Muirhead’s Sulphate Battery, with, square white porce­
lain chamber, Hat porous cells, and zinc and copper plates ; 
Muirhead's Sulphate Battery, same as above, with, square ebonite 
chambers; HowelFs Patent Manganese Battery; De la Rue’s 
Chloride of Silver Battery; Menotti Battery; Various forms of 
batteries; Parts of batteries. (See Ad v t . p. 131.)

Between Sheffield Court and Chinese Court.

15 .—T. Co a d , 78, Blackfriars Road. A Galvanic Generator 
for electi’ic lighting and motor purposes.

Gallery at bach of Concert-Boom.

16 .—T. Cr a m pt o n  & Co., 251, High. Holborn, W.C. Batteries 
(various), Terminals, &c. Southern Gallery.

— H. J. Da l e , 4, Little Britain. Batteries. (See Ad v t . p. 123.) 

Eastern Gallery, 

IS-—Bo u l t o n  & Co., Lambeth, London, S.E. Porous Cells 
and Battery Jars; Jars for Storage of Acids, Stills, Worms, &c.; 
Crucibles, Melting Furnaces, &c. &o. Eastern Gallery.
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19  .— L a  F o r c e  e t  l a  L u m ié r e  C o m p a n y  (Faure’s  A ccum ulator), 

446, Strand, W .C . The  Faure Electric  A ccum ulator, or Secondary  

B attery, illustrating the storage of electro-dynam ic energy and  

its applications to dom estic  lighting ; as also a m otive pow er, and  

other uses hitherto  unattainable  by the direct currents.
West Corridor.

20  .— D r . J. H . G l a d s t o n e & M b . A . T r ib e , 17, Pem bridge 

Square, London. A ir B attery. The positive elem ent of this  

galvanic arrangem ent is sheet-copper ; the negative, sheet-silver 

and crystals of the sam e m etal; the liquid, a solution of copper  

nitrate. B y  the intervention of the oxygen of the air, suboxide 

of copper form s on the silver, and  the ordinary  voltaic phenom ena  

result. South Nave.

21  .— Jo h n s o n  & P h i l l i p s , 16, U nion C ourt, London, E.C .; 

and C harlton, S.E . H iggins' Patent B attery; M enotti B attery; 

C arbon  B attery-plates ; Trophy  of Patent Insulators. (See A d v t . 

p. 121.) South Nave and Southern Gallery.

22__ .__ J. P. K n ig h t , London, B righton, and  South  C oast R ailw ay,

London  B ridge Term inus. Sulphate B atteries (Fuller’s im prove­

m ent) ; B ichi’om ate of Potash B atteries (Fuller's im provem ent);  

Leclanché B attei ’ies. North Nave.

23  .— A r m a n d  L e v y , 252, G osw ell R oad, London. B atteries of 

all descriptions : Leclanché, G renets, B unsen, D aniell, B i­

chrom ate, Sodium , & c.; C arbons of all descriptions, all shapes  

cut and m oulded; G lass Jars, all form s and shapes; Zinc in  

the rod or ready-m ade ; Term inals ; B inding Screw s ; C lam ps; 

M anganese ; Salts, & c. & c. Eastern Gallery.

24 .—T h e  L o n d o n  E l e c t r i c  L i g h t  A g e n c y , B roadw ay  C ham bers. 

B roadw ay, W estm inster. (1) N ew Econom ical and C onstant 

B attery, patented by M essrs. J. & A . J. H iggin, M anchester. 

The action of this B attery produces substances having a con­

siderable com m ercial value, as distinguished from  those resulting  

from  the batteries hitherto in  use. Sam ples of various products  

are show n, and the econom ic use of the system thereby dem on­

strated. (2) A n  A ccum ulator for the storage of force.

Gallery at back of Concert-Room.

25  .— P a t e n t  P l u m b a g o  C r u c ib l e  C o m p a n y , B attersea W orks, 

S.W . Porous B attery  C ells, red and  w hite, both round  and  flat, 

for electrical and other purposes ; M organas Patent C rucibles for 

m elting m etals by  D r. Siem ens' process ; Plum bago for sealing  

incandescent lam ps, electrotyping, & c. Eastern Gallery.

26 .—E. P a t e r s o n , 77, Little B ritain. Leclanché and M anga­

nese B atteries ; B ichrom ate and other B atteries for laboratory- 

purposes Exploder or B attery for firing m ines ; & c. & c. (See 

A d v t . p. 119.) South Nave and Southern Gallery..



H M

34

27  .— S c i e n t i f i c  T o y  a n d  G e n e r a l  N o v e l t y  C o m p a n y , Sun  

W orks, K irkw ood  R oad, Peckham . C arbon  Porous Pots, Z inc  R ods, 

and  C ylinders, and  other apparatus for constructing batteries all 

in  cheap form  su itab le  for school-boys  and  am ateurs, w ith , instruc­

tions for using sam e, (See A d v t . p. 139.)

Gallery at back of Concert-Room.

28  .— J. S t i f f  &  S o n s , L ondon  Pottery , L am beth , S .E . Porous  

C ells and C ylinders, both red and  w hite. Porous Plates, of all 

sizes, w ith , and  w ithout glazing  or upper edges. V itrified Stone­

w are B attery  C ells, round  and square. Shallow  T rays and  B aths  

for acids, & c. Insu lators, in  vitrified Stonew are of all the usual 

shapes and sizes. O ther A pparatus fo i’ chem ical, electric , and  

te legraphic purposes; Plum bago and Fireclay C rucib les, & c. 

J. Stiff &  Sons' T elegraph . Insulators, Porous  C ells and  C ylinders,  

Stonew are B attery C ells, & c., w ere aw arded  a prize m edal at the  

Paris E lectrical E xhib ition , and have been , m ost extensively  and  

satisfactorily  used  for years  past by  the  best te legraphic engineers  

and  others. Gallery at back of Concert-Room.

29  .— -M e s s r s . S t r o d e  & C o., 48, O snaburgh. Street, N .W . 

Planté ’s Secondary  B atteries. (See A d v t . p. 154.)

West Corridor and South Nave.

29 a .— S u b m a r in e  T e l e g r a p h  C o m p a n y , 2, T hrogm orton  A venue, 

E .C . T he “  C liu taux  ”  B attery , m ounted as in use at the com ­

pany ’s offices. North Nave.

30  .— Z a n n i & C o., 47, H olborn V iaduct, E .C . (A gent, 

M r. F . B ertram .) B atteries. West Corridor.

Class III.

M agneto-E lectric and D ynam o-E lectric M achines.

31  .— A n g l o -A m e r i c a n  B r u s h  L i g h t  C o b p o r a t i o n , B elvedere  

R oad, L am beth . D ynam o-Electric M achines, viz. : 1 M achine  

for w orking 40  2,000 candle-pow er ligh ts on a sing le circu it; 

1 M achine for  sing le  ligh t of 150,000  candle-pow er  ; 1 M achine  for  

6 2,000 candle-pow er ligh ts; 2 M achines for 16 2^000 candle ­

pow er lights  ; 4  M achines for incandescent ligh ts ; 1 M achine  for 

electrop lating  ; sundry  Parts of M achines. A U  the above ai’e of 

the B rush  type. (See A d v t . p. 122.) In Annexe at North End.

32  .— B i n k o  & C o., 12, C olem an Street, B unhill R ow , E .C . 

Sm all D ynam o-Electric M odels. West Corridor.

32  a .— B l a k e y , E m m o t t , & C o., N orthern T elegraph W orks, 

H alifax . A  large M agnetic  ■ E ngine in w orking  order. A  sm all 

ditto . Western Gallery and North Nave.
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33  .— B r i t i s h  E l e c t r ic L i g h t  C o m p a n y , L im i t e d , H eddon  
Street, R egent Street. G ram m e M achines. (See A  p v t , p. 141.) 

Ground Floor.

35  .— C o m p a g n ie  G -É n é r a l e  d ’E l e c t e i c i t É (Jablochkoff’s), 139, 
C arm on Street (M r. G audet). G ram m e M achines.

Ground Floor and South Nave.

36  .— R . E. C r o m p t o n , M ansion H ouse B uildings^ London. 
1 B urgin Patent D ynam o-Electric M achine to  drive 3 lights ; and  
3 B urgin  Patent D ynam o-Electric  M achines to  drive  4  lights each. 
(See A d v t . p. 144.) West Corridor.

37  .— M e s s e s . R . E. C r o m p t o n & C o., M ansion H ouse  
B uildings, London, carry out the lighting of the Transept 
as follow s : 3 B urgin M achines of the im proved form , 
(w hich received a gold m edal at the Paris Exhibition)  
supply the current to 6 C rom pton A rc Lam ps, approxi­
m ately of 3,000 candles each,-and one large central lam p of 
6,000 candles. For these lam ps also they  received  a gold  m edal 
at Paris. M essrs. R . E. C rom pton  &  C o. are  prepared  to guarantee  
the econom y of their system  so far, that, w ith 1 of their engines 
driving their ow n m achinery, a light equal to that of these  
7 lam ps can  be  produced  w ith  a  consum ption  of fuel equal to  40  lb . 
of W elsh coal per hour. (See A d v t . p. 144.) West Corridor.

38  .— E l e c t r ic  L i g h t  & P o w e r  G e n e r a t o r  C o m p a n y , L im i t e d . 
O ffices, 47, C annon Street, E.C .; W orks, 29, B ankside, S.E . 
2 W eston D ynam o M achines ; 1 large M axim D istributor ; 
1 M axim  R egulator ; 1 M axim  Searcher Light D ynam o; 1 Lontin  
G enerator; 1 Lontin Exciter; 1 new (R apieff) M achine. B y  
this C om pany ’s system several m achines are driven from one  
engine. (See A d v t . p. 4  of W rapper.) North Fnd of Ground Floor.

39  .— E l e c t r ic  L i g h t  E n g in e e r in g  C o m p a n y , 35, Q ueen  V ictoria 
Street, E.C . D ynam o-Electric M achine com bined w ith. Portable  
Steam -engine. Siem ens and G ram m e  D ynam o-Electric M achines. 

Ground Floor.

40  .— T h e E l e c t r i c  L i g h t in g  S u p p l y  C o m p a n y , 25, Q ueen  
A nne’s G ate, W estm inster. Franklin D ynam o M achine for 3  
lights, each, of 3,000 candle-pow er, 4| horse-pow er; driven by an  
O tto gas-engine by  m eans of H edges' patent belt-frictional gear 
w ith strap-tightening  apparatus. Corridor.

41  .— W . E l m o r e , 91, B lackfriars R oad, S.E . The Elm ore  
D ynam o-Electric M achine, in use for the double purposes of 
electro-plating and  electro-gilding. (See Ad v t . pp. 110 &  111.)

Avenue between Pompeian House and Chinese Court.

42 .—A. L. F y f e , 9 & 10, M aidenhead C ourt, A ldersgate  
Street, E.C . Engine and D ynam o M achines. Ground Floor.
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4 3  .— T h e  H a m m o n d  E l e c t r i c  L i g h t  &  P o w e r  S u p p l y  C o m p a n y , 

L i m i t e d  (H o ld ers o f th e P aten t R ig h ts o f th e B ru sh  S y stem  fo r  

th e  N o rth ern  C o u n ties o f E n g lan d , an d  fo r S u ssex  an d  H am p sh ire , 

an d  G en era l A g en ts o f th e  B ru sh  C o m pan y ), 1 1 0 , C an n o n S tree t, 

L o n d o n ; 3 6 , D ale S tree t, L iv erp o o l; W h arn c liffe C h am b ers,  

S h effie ld  ; P o st O ffice  B u ild in g s, M id d lesb o ro u g h . B ru sh  D y n am o -  

E lec tric M achin es. T h is ex h ib it is p resen ted to th e  p u b lic  a t a  

sp o t h a lfw ay  b e tw een  th e en trance to th e P alace an d th e L o w  

L ev el S ta tio n , a  sp o t in  th e g ard en h av in g b een , sp ec ially  ro o fed  

in . (See A d v t ., p . 1 3 7 .)

Railway Corridor leading to Low Level Station.

44 .—G e o . H a w k e s  &  C o ., 9 , V ic to ria  C h am b ers , W estm in ste r. 

S ev era l D y n am o -E lec tric  M ach in es. M essrs. G eo . H aw k es &  C o . 

are  u sin g  m ach in es  o f v ario u s  d esig ns, w h ich  m ay  b e  seen  a ttach ed  

to  H o d so n  s R o tary  E n g in es  in  th e  M ach in ery  D ep artm en t. (See 

A d v t . p . 1 1 8 .)  West Corridor.

4 5  .— W . T . H e n l e y  (W . T . H en ley 's T eleg raph  W o rk s C o m ­

p an y ), 8, Draper’s G ard en s, T h ro g m o rto n  S tree t, E .C . D y n am o  

M ach in es ; M ag neto M ach in e  fo r ex p lo d in g m in es, in actu a l u se  

3 8 y ears , an d s till re tain in g its p o w er ; S m all M ag neto -P o w er 

E n gin e , ex h ib ited  b y M r. H en ley a t th e L o n d o n In stitu tio n  in  

1 8 3 8 ; M ag neto M ach in e fo r e lec tric in d u c tio n , ex h ib ited  a t th e  

G reat E x h ib itio n  o f 1 8 5 1 , b y  W . H en ley .

West Corridor and North Nave.

46 .—E . 8 .. H i n d l e y , B o u rton , D o rset. S team -E n g in e an d  

D y n am o  co m b in ed , o n  w h eels. West Corridor.

4 7  . N. L a d d  & C o ., 1 1 an d  1 2 , B eak  S tree t, R eg en t  S tree t. 

L ad d ’s D y n am o M ach in e . In v en ted M arch , 1 8 6 7 . T h e firs t  

m ach in e w ith  tw o arm atu res ; o n e b e in g em p lo yed to  ex c ite th e  

e lec tro -m ag n et, th e o th er to p ro d u ce e lec tric lig h t, h ea t, & c. 

L ad d 's  M ag neto  M ach in e— th e  firs t m ach in e  w ith , c ircu lar  m ag n ets  

1 8 6 6 . North Nave.

4 8  .— T h e  N a t i o n a l  E l e c t r i c  L i g h t  C o m p a n y , L i m i t e d , G lasg o w . 

P aten t D y n am o M ach in es fo r g en era tin g , co llec tin g , an d ^d is- 

trib u tm g  e lec tric  cu rren ts ; S p rag u e 's  D y n am o -E lec tric  M achin es;  

E x p erim en ta l M ach in es in  w h ich  th e  ro ta tin g  arm atu re fa lls, an d  

is en c lo sed b y th e fie ld m ag n ets , an d  receiv es fro m  th em /co n -  

tin u o u s m ag n etic in flu en ce , w h ile th e  w h o le  o f th e ir w ires b e in g  

p ara lle l, th e ir m u tu a l in flu en ce  is ad d ed  to  th a t o f  th e  iro n .

North Nave.
4 8 a .— T h o m a s P e n n , G ro v e H o u se , L ew ish am . M ag n etic  

E n g in e , to  illu s tra te th e  p o w er o f M ag n ets .

West Corridor, with the Turner Gas Engine Company.

4 9  .— R o w a t t  &  F y f e , 5 2 ,Q u een V ic to ria  S tree t, E .C . S ch u ck ert  

D y n am o , & c. & c. West Corridor
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5 0  .— A l f r e d  B . S e n n e t t , C .E ., W o rth in g , S u ssex . T h e  

O rig in a l M ach in e m ad e b y  D r. A n to n io P ac in o tti in 1 8 6 0 , an d  

d esc rib ed  in  “ I l N u o v o  C im en to ”  in  1 8 6 4 ; an o th e r, co n stru cted  

in 1 8 7 3 ; an o th e r, m ad e in 1 8 7 5 ; an o th e r, w ith , ad d itio n a l  

a rm a tu re  fo r ex c itin g  f ie ld  m ag n e ts , fo r u se  w h en  th e  re s istan ce  o f  

th e ex tern a l c ircu it is co n sid e rab le ; E lec tro -M ag n e t, M ag n e tic  

R in g s , an d  sem i-c ircu la r P erm an en t M ag n e ts  to  ex p la in  th e  ac tio n  

o f th e se  m ach in es . North Nave.
5 1  .— S i e m e n s B r o t h e r s & C o ., 1 2 , Q u een A n n e 's G ate ,  

W estm in ste r . 1 S iem en s ' D y n am o M ach in e D 2 , u p rig h t, in  

o p e ra tio n ; 1 S iem en s ’ D y n am o M ach in e S D 8 , in o p e ra tio n ; 

1 S iem en s ’ A lte rn a te C u rren t M ach in e W 2 in o p e ra tio n ;  

1 S iem en s ’ D 2  D y n am o  M ach in e ,  u p rig h t ; 1 S iem en s' D ?  D y n am o  

M ach in e , u p rig h t; 1 S iem en s ' D 6 D y n am o M ach in e , u p rig h t;  

1 S iem en s ’ D s D y n am o M ach in e , u p rig h t; 1 S iem en s" S D 5  

D y n am o M ach in e , u p rig h t; 1 S iem en s '’ la rg e D y n am o E lec tric  

Q u an tity  E x p lo d e r ; 1 S iem en s ' sm a ll D y n am o -E lec tr ic Q u an tity  

E x p lo d e r; 1 S iem en s ’ M ag n e to -E lec tric Q u an tity  E x p lo d er, w ith . 

9  m ag n ets ; 1 S iem en s ’ M ag n e to -E lec tr ic  Q u an tity  E x p lo d e r, w ith  

6  m ag n e ts ; 1 S iem en s ’ M ag n e to -E lec tr ic  Q u an tity  E x p lo d er,  w ith  

6 m ag n e ts , ch eap e r fo rm . 1 S iem en s" la rg e D y n am o -E lec tr ic  

T en s io n E x p lo d er; 1 S iem en s ' sm a ll D y n am o -E lec tric T en s io n  

E x p lo d e r ; 1 S iem en s ’ M ag n e to -E lec tr ic  T en s io n E x p lo d er, w ith . 

9  m ag n ets ; 1 S iem en s ' M ag n e to -E lec tric T en sio n  E x p lo d er, w ith . 

6  m ag n e ts ; 1 S iem en s ’ M ag n e to -E lec tric T en sio n  E x p lo d e r, w ith  

6  m ag n e ts , ch eap e r  fo rm  ; 9  B atte ry  C ells o f v a rio u s  p a tte rn s  an d  

s ize s ; 3  B atte ry  B o x es.  West Corridor.
5 2  .— S . C . T i s l e y  &  C o ., 1 7 2 , B ro m p to n  R o ad , M o d e l E lec tro -  

M ag n etic  an d  D y n am ic  M ach in es . Eastern Gallery.
_ _ S . A l f r e d  V a r l e y  & C o ., H atfie ld , H erts . D y n am o -  

E lec tr ic M ach in es , in c lu d in g  th e o rig in a l m ach in e p ro v is io n a lly  

p ro tec ted  in  1 8 6 6 , in  w h ich th e  “  ac tio n  an d reac tio n ”  p rin c ip le  

(d isco v e red b y S . A lfred V arley ), w h ich , fo rm s th e b as is o f  

e lec tric a l tran sm iss io n  o f p o w er an d  th e  eco n o m ica l p ro d u c tio n  o £  

e lec tr ic ity  fo r lig h t  an d  o th e r p u rp o ses , w as f irs t in tro d u ced .

Ground Floor.

5 4  Z a n n i  &  C o ., 4 7 , H atto n  G ard en , E .C . Z an n i’s  M ag n e to -  

E lec tr ic  an d  D y m an o -E lec tr ic  M ach in es . (A g en t, M r. F . B ertram .)  

T F esi Corridor.

Class IV.—C ab le s , W ires , C o n d u c to rs , an d A llied  

A p p ara tu s .

§ 5  ._ _ H e r  M a j e s t y ' s  G o v e r n m e n t  (P o sta l T e leg rap h . D ep a rt­

m en t) .' (See p . 1 1  et seq.) North Nave.

5 5  a . H e r  M a j e s t y ’s  G o v e r n m e n t  (W ar O ffice ). (See p . 2 6

et seq.) North Nave’
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56 .—An g l o -Am e r ic a n  Te l e g r a ph  Co m pa n y , L im it e d . (1) Map 

showing the Company's Submarine Telegraph Lines between 

Great Britain, France, Canada, and the United States of America 

also the Connscting ’ Lines tliroug'lion.t th.6 world j (2) Spocimeiis 

of the Company's Cables laid. {See Ad v t . p. 126.) Western Gallery.

57 .—W. Be a n h a m , 31, London Street, Paddington. A case 

containing Specimens and showing Sections of the British Indian 
Submarine Telegraph Company’s Cables, 1870; also, a small 

portion of the first Submarine Cable laid between England and 

America. Gallery at back of Concert Room.

58 .—B r i t a n n ia  Ru b b e r  & Ka m pt u l ic o n  Co m pa n y , 32, Cannon 

Street, E.C. Submarine Cables; Indiarubber-covered Copper 

Wire for telegraphic and military purposes; Vulcanite Telephone 

Cases; Tubings Rods, Sheets, &c. Eastern Gallery.

L- C l a r k , Mu ir h e a d  & Co., 23, Regency Street, West­
minster. Field s Patent Nigrite Cor© and Covered. AVires for 

Cables j Copper Wires insulated with, gutta-percha, silk., cotton, 

and tape; Braided Wires for telephones; Electric Light L.eads; 

Copper Rope Lightning Protectors; Muirhead's Patent Metallic- 

covered Wire to eliminate induction. {See Ad v t . p. 131.)

Between Sheffield Court and Chinese Court. 

™r.60'~PT - oCeampton & Co., 251, High Holborn. Covered  

Wires, &c. &c. Southern Gallery.

c °' CuTTING & Co’> 147, Queen Victoria Street, E.C.

Solid Copper Tape Lightning Conductors in continuous lengths, 
with Cutting’s patent coupling, and Colson's inductive eartlAed^ 

as appiovecl by the Secretary o£ the Meteorological Society. {See 
Ad v t . p. 138.) Eastern Gallery.

62 .—J. Da v is & Co., Tyrrel Street, Bradford, Yorkshire. 
Model Chimney, with the following Lightning Conductors fixed ’ 

Top rod and points, with copper tape conductor fixed with clips • 

top rod and points, with copper rope and patent connector, fitted 

with clips or glass insulators to prevent the oxide of copper 

marking stonework of good buildings. Western Gallery.

63 .—J. Da v is  & So n , 118, Newgate Street, E.C. Lightning- 
Conductors. Concert-Room Gallery.

D i r e c t  Un it e d  S t a t e s Ca b l e Co m pa n y , L im it e d ,

Old Broad Street, E.C. Sundry Apparatus, same as is used 
±or working the Transatlantic Telegraph Cables and Land Line 

connections of this Company; several pieces of Cable picked up 

m repairing operations; Chart showing the system of the 
Company between London and New York. {See Ad v t . p. 125.)

Southern Gallery.
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65  .— D o u l t o n  & C o., Lam beth, London, S.E . Insulators in  

Stonew are and Porcelain; Preservation Pipes w ith, patent joint 

for underground C ables, w ith, m anholes for inspection; Pipes 

m ade in tw o pieces, for sim ilar purpose, in  Terra C otta  and  B row n  

Stonew are; Telegraph. Pole C aps; K nobs for top of Street 

Lam ps ; Every description  of Salt G lazed and other Stonew are, 

and in Porcelain '. Eastern Gallery.

66  .— E a s t e r n  T e l e g r a p h  C o m p a n y , L im i t e d , 66, O ld B road  

Street, E.C . Specim ens of C ables recovered, & c. & c. (See 

p. 51). M aps, & c. & c. Eastern Gallery and South Nave.

67 .—T h e E l e c t r i c L i g h t in g  S u p p l y  C o m p a n y , 25, Q ueen  

A nne's G ate, W estm inster. Sam ples of Electric  C ables, Insulators, 

and C arbons, as used  in  the Liverpool D ocks. West Corridor.

68 .—E x t o n , B e e r id g e , &  P a r t n e r s , W estm inster W orks, 127, 

Page Street, S.W . Light, strong, rigid Steel Pipes, for convey­

ance and protection of electric w ires, & c. ; m ade by patented  

m achinery from hom ogeneous m etal (those m ade in sections 

patented) ; durable and as cheap as iron, and unbreakable. 

Fitted  w ith, the firm ’s special joint, w hich a labourer can readily  

detach, and  fix , they are specially adapted  for this purpose, as any  

fault in  the w ire can  be quickly  got at. They  are being freely  used  

for steam , w ater, and gas. (See A d v t . p. 113.) Eastern Gallery.

69  .— J. F a u l k n e r , 13, G reat D ucie Street, Strangew ays, 

M anchester. Lightning  C onductor^  (various kinds) ; Photographs  

of Expedients for applying Lightning  C onductors to high spires  

and  factory chim neys. Eastern Gallery.

70  .— W a l t e r  T. G l o v e r  &  C o., 25, B ooth Street, M anchester.  

W orks, Salford. Patent C overed  G utta-percha W ire, for leading  

in tunnel and undergi’ound w ork, served w ith Stockholm , tar, 

ozokerit, and paraffin. Specially C overed Iron W ire for aerial 

lines. Sam ple of covered iron w ire, w hich, w as up in the  

w orst district in M anchester for seven to eight years. Fancy  

Single and D ouble Telephone W ires (paraffined), and Term inal 

C ords. W oven Silk C overed W ires. Specim en of the finest 

W oven C overed W ire w hicli has ever been  produced. Patent 

C overed Electric Light Leads and C ables for the  various system s, 

served w ith. Stockholm tar, ozokerit, and paraffin. (The patent 

cnvA T ’in ty m ore  thoroughly  protects the  w ire, and  has the  advantage  

of not being ’ able to  ravel or com e loose, even if cut.) Silk and  

C otton C overed C opper W ires. C overed G utta-percha W ires  

for bell-w ork. N on-com bustible W ires for Electric Lighting*. 

V arious classes of A erial and U nderground C ables, and special 

A nti-induction C ables for the Telephone. Sam ple of N ineteen- 

W ire C able, m ade in one process by W . T. G lover and G r. F. 

Jam es* Patent W ire Tw isting and C abling M achine. (See A d v t . 

p. 142.) Western Gallery.
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71 .— J. W . G r a y  & So n , 58, Fenchurch. Street, E. Lightning  

Conductors. Model of Ship, showing inboard and outboard  

systems of Gray's patent lightning conductors, as fitted in Her 

Majesty’s Navy. Model of Church, showing Gray's patent 

system of lightning conductors as applied to buildings. Drawing  

of private residence, showing Gray's patent system of lightning  

conductors as fitted thereto. Samples of Copper Terminal Points 

as fitted to Government buildings. Copper Band Conductors in 

long  lengths, and all fastenings connected  therewith, both  for ships 

and buildings. Copper Tube Conductors as fitted to buildings 

and ships. Patent Slide for allowing for expansion and con­

traction on high shafts and buildings. Eastern Gallery.

72 .— Th e Gu t t a -p e r c h a  Co m p a n y , 18, W harf Road, City- 

Road. Copper Conductors (strand and solid) covered with gutta 

percha, as used for submarine telegraph, cables, underground  

lines, "both telegraphic and  telephonic, electric lights leads, battery, 

bell, and house connecting wires, &c. &c.; Sheet Gutta Percha  

for making joints, and other Materials used in the manufacture 

and working of insulated wires; W illoughby Smith's patent 

Joints for subterranean and telegraph wires ; Specimens of Cores 

and Cables recovered during impairs after long submersion.

Western Gallery.

73 .— H a r r is o n , Co x , W a l k e r , & Co., Darlington. Vyle’s 

Patent easily-tested Lightning Conductor. Eastern Gallery.

74 .— H a r t , So n , Pe a k d , & Co., 53— 58, W ych. Street, Strand 

(Contractors to Her Majesty's W ar Department). Lightning 

Conductors, Points, and Attachments of Solid Copper Band, as 

devised by the late Sir W . Snow-Harris ; also of Copper W ire 

Rope and W oven Copper W ire Band. Price lists on application.

Gallery at Back of Concert-Room.

75 .— W . T. H e n l e y  (W . T. Henley’s Telegraph. W orks Com ­

pany), 8, Draper ’s Gardens, Thogmorton Street. Submarine and 

Torpedo Cables; W . T. Henley's Patent Core and Cables; Tele­

phone W ires ; Underground  W ires ; &c. &c. North Nave.

76 .— R ic h a r d Jo h n s o n & N e p h e w , Bradford Ironworks, 

Manchester. Telegraph, Submarine Cable Armour W ire, 

No. 00, B.W .G-. Submarine Cable Armour W ire, galvanised; 

No. 8, B.W .G-. Galvanised Telegraph W ire of low electrical 

resistance, to meet the requirements of the British Post 

Office specification; No. 16 X 3 ply Galvanised Telegraph
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Wire Strand, to British Post Office specification; No. 11, B.W.Gr. 
Galvanised Special Telephone Wire; No. 15, B.W.G. Galvanised.

Concert-Room Gallery.

77 .—Jo h n s o n  & Ph il l ips , 16, Union Court, London, E.C.; and 
Charlton, S.E. Brass and Lead Covered Cables; Taped Iron Wire; 

Indiarubber-covered Wire ; Lightning Conductors; Vyle’s Patent 
Lightning Conductor; Mance’s Lightning Guard; Grapnels; 

Ordinary Cutting’,and Cutting and Holding Gi’apnels; Mushrooms; 
Steel Centipedes; Steel Buoys; Patent Self-mooring Mark Buoy; 
Steam Hauling Gears; Insulators and Fittings; Patent Fluid 
Insulators. (See Ad v t ., p. 127.)

South Nave, Sozbthern Gallery, and North Nave.

78 .—Ar m a n d Le v y , 252, Croswell Road, London. Gutta­
percha and India-rubber Cores ; Leads to any specification ; Silk 
Cotton Wires; Telephone Transmitters; Rubber in the Raw, in 
Unvulcanised Sheet and Taping Cloth.; Fine Cut Sheet Rubber 

Tape for covering wire; Gutta-percha, raw and manufactured.

Eastern Gallery.

79 .—Mc Wh ir t e r , Ro b e r t s , & Co., 249 to 251, East India Road, 
London. Manufacturers of Grapnels, Buoys (steel and iron), 

Mushrooms, Centipedes, Swivels and Links, Buoy-lamps and 
Frames of improved construction ; Makers of the Imperial Cable­
tank Lamp for burning non-explosive mineral oil; Portable 

Forges, Cable Sheaves, Wood Hearts, Tricolor Lamps, Splicing 
and Sleeking Tongs, and all other Specialties for Telegraph 

Cable Ships. Eastern Gallery.

79a .—He n r y Ro b e r t  Me y e r , B 12, Exchange Buildings, 
Liverpool. Samples of Earthenware Troughs (Patent Elective 
Permanent Way), and Wires or Metal Ribbons for conducting 
large numbers of Wires, &c., underground.

Concert-Room Gallery.

80 .—Mo s e r  & So n s , Southwark, London. Telegraph Wire, 
made from Anglo-Swedish iron. Various tests (hot and cold) of 
the Anglo-Swedish iron. Planished and toughened Metal Sheets 

tested cold. Moser & Sons’ high-class Tool, Steel, and Tests of 
same. Telegraph Engineers* tools. Eastern Gallery.

81 .—R. S. Ne w a l l  & Co., Gateshead-on-Tyne. Specimens of 
Submarine Cables, made by R. S. Newall & Co. Lightning 
Conductors and Fittings. Eastern Gallery.

82 .—E. Pa t e r s o n , 76, Little Britain. Solid Copper-tape 
Lightning Conductors. (See Ad v t ., p. 119.)

South Nave and Southern Gallery.

83 .—Ph il l ips  Br o t h e r s , Macintosh Lane, Homerton. Electric 

Light Leads and all Wires used for electrical purposes. (See 

Ad v t ., p. 123.) Southern Gallery.
c
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8 4 .— P h o s p h o r  B r o n z e  C o m p a n y , 8 7 , S u m n e r S tre e t. P h o s ­

p h o r B ro n z e  W ire fo r  T e le p h o n e s  a n d  L a n d  T e le g ra p h s  ; S p rin g s  

a n d  R o d s  fo r e le c tr ic  p u rp o se s ; B e arin g s  a n d  o th e r  W e arin g  P a rts  

o f M a ch in e ry  u sed  fo r  e le c tr ic  lig h tin g ,  & c . Eastern Gallery.
8 5 .— D r . D a v i d  S . P r i c e , T e ch n o lo g ica l M u se u m , C ry s ta l  

P a lac e . S p e c im e n s  o f C o o k e  a n d  W h e ats to n e 's  f irs t T e le g rap h  la id  

b e tw e en . C a m d e n  T o w n a n d E u sto n ; th e  f irs t S u b m arin e C a b le  

la id  b e tw ee n  C a la is  a n d  D o v e r; tlie  f irs t  A tla n tic  C a b le , & o . & c .; 

V a rio u s S a m p le s  o f S u b m a rin e C a b les  b y  d iffe re n t m a k e rs ; a n d  

a  se rie s o f f iv e  la rg e  M a p s sh o w in g th e le a d in g su b m a rin e  te le ­

g ra p h ic  c o m m u n ica tio n s in  th e  w o rld . Technological Museum.
8  5 a — R a m s d e n , C a m m , &  C o ., B rig -h o u se , Y o rk sh ire . W ires fo r  

T e leg ra p h s a n d  T e le p h o n e s . Concert Room Gallery.
8 6  .— W . R e d d a l l , 1 0 , S o u th . S tree t, F in sb u ry . T h e P a ten t  

B o x S tre e t C u rb , fo r th e c o n v e y an c e o f e lec tr ic  w ire s th ro u g h  

th e s tree ts o f c itie s a n d to w n s a n d e lsew h e re . I ts p ro p o se d  

p o s itio n  a s  a  c u rb  to  th e  fo o tw ay s p i ’o v id e s  fo r  th e  re a d y  in se rtio n , 

in sp e c tio n , o r re m o v a l o f a n y le n g th o f w ires , th e e ffe c tu a l  

c o v e rin g o f sa m e ; a n d c o m m u n ic a tio n w ith e v e ry  h o u se  ; a t a  

c o s t a  little  b e y o n d  th a t o f th e  o rd in a ry  g ra n ite  c u rb .

Eastern Gallery.
8 7  .— T h e R u s t l e s s a n d  G e n e r a l  I r o n  C o m p a n y , 3 , Q u e e n  

S tre e t P la c e , C a n n o n  S tree t, E .C . W ro u g h t-iro n  T u b e s , In su la ­

to rs , C a st- iro n  P ip e s , W ire , & c . (See S p e n c e r , n e x t p a g e .)

Eastern Gallery.
8 8  .— S a n d e r s o n  & C o ., 4 4 , E sse x S tre e t, S tra n d , W .C .  

S a n d e rso n &  C o . ’s S o lid C o p p e r-tap e L ig h tn in g ’ C o n d u c to rs in  

c o n tin u o u s  le n g th s  w ith o u t jo in ts , o f h ig h , c o n d u c tiv ity , a s su p ­

p lie d to  H e r M a jes ty 's a n d o th e r G o v e rn m e n ts, a n d n o w  b e in g  

f itte d  to  th e  R o y a l C o u rts o f Ju s tic e , S tran d , a n d  e x p o rted  to  a ll 

p a rts  o f th e w o rld . P rice s fro m  Is . p e r fo o t, a ll c o m p le te fo r  

f ix in g . In v e n ted b y th e E x h ib ito rs . P riz e m e d a ls . B ru sse ls  

a n d P h ila d e lp h ia In te rn a tio n a l E x h ib itio n s^ 1 8 7 6 . S a m p le s o f  

S a n d e rso n & C o ? s P o in ts o r T e rm in a ls fo r a b o v e , sh o w in g  

m e th o d  o f f ix in g .  Eastern Gallery.
8 9  .— S c h o o l  o r S u b m a r i n e T e l e g r a p h y , T e l e p h o n y , a n d  

E l e c t r i c  L i g h t , 1 2 , P rin ce s S tree t, H a n o v e r S q u a re (re m o v e d  

fro m  4 , G e o rg e  S tre e t, H a n o v e r S q u a re ) . L o n g  A rtific ia l C a b le s,, 

w ith M irro r G a lv a n o m e ters a n d S ip h o n R e c o rd e r fo r d e m o n ­

s tra tin g th e re ta rd a tio n o f s ig n a ls o n . lo n g su b m arin e c a b le s ,,  

su c h a s E n g lan d to In d ia a n d A u stra lia ; a n d , se co n d ly , in  

se c tio n s c o m p ris in g th e fo llo w in g : (1 ) E n g la n d  to G ib ra lta r; 

(2 ) G ib ra lta r-— M a lta ; (3 ) M a lta— A le x a n d ria ; (4 ) S u e z— A d e n ; 

(5 ) A d e n — B o m b a y ; (6 ) M a d ra s— S in g a p o re ; (7 ) S in g a p o re—  

Ja v a ; a n d  (8 ) Ja v a — A u stra lia . A p p a ra tu s u se d  fo r tra n sla tio n  

o n  la n d  lin e s a n d  c a b le s. (See A d v t ., p . 3  o f W rap p e r.)

North Nave.
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90 .— S ie m e n s B r o t h e r s & Co., 12, Queen Amie’s Gate, 

Westminster. 1 Siemens’ No. 10 Iron Tubular Telegraph Pole, 

with 4 stretching insulators; 1 Siemens’ No. 5 Iron Tabular 

Telegraph. Pole, with, buckled plate and  4 intermediate insulators; 

1 Siemens’ No. 105 Iron Tubular Telegraph Pole, with Le Grand  

and Sutcliffes patent base pile; 1 Siemens’ No. 110 Iron Tabular 

Telegraph Pole, with Le Grand and Sutcliff’s patent base pile; 

2 Rammers for driving piles; 1 Short Wooden Pole, with 17 

insulators of various patterns; 1 Short Wooden Pole, with. 22 

insulators of various patterns ; 1 Short Wrought Iron Pole, with 

11 insulators of various patterns; 1 Short Wrought Iron Pole, 

with 10 insulators of various patterns; 1 small box, with samples 

of Siemens’ Compound Wire; 4 Small Coils of Siemens’ Com ­

pound Wire; 3 Insulators for electric light leading wire; 

Samples of Leading Wire for electric light use; Samples of 

UndergTound Cable for electric light use; Specimens illustrating  

manufacture of Gutta-percha and Gutta-percha Core; Specimens 

illustrating manufacture of India-rubber and India-rubber Core; 

Cases containing specimens of Submarine, Subterranean, Military, 

and Torpedo Cables; Platino Brazilian. Cable, 1873; Direct 

United States Cable, 1874; French. Atlantic Cable, 1879; new  

American Atlantic Cables. (See also C l a s s  VI.) South Nave.

91 .—F. Sm it h  & Co., Caledonia Works, Halifax. Galvanised 

Telegraph and Telephone Wire with Samples, showing tests 

applied under the Post Office specifications. Eastern Gallery.

92 .—Ja m e s E. & Sa m u e l  Sp e n c e r  (Rustless and General Iron 

Company), 3, Queen Street Place, Cannon Street, E,C. Works, 

West Bromwich, Staffordshire. All kinds of Black Galvanised 

Enamelled and Anti-corrode (coated by Barff’s rustless process) 

Wrought Iron Tubes and Fittings; Cast Iron Pipes, plain and 

coated by Dr. Angus Smith's Solution ; Telegraph Wire, Insula­

tors, and the various accessories of telegraph, telephone, and 

electric light companies. Eastern Gallery.

93 .—Su b m a r in e  Te l e g r a ph  Co m p a n y , 2, Throgmorton Avenue, 

E.C. (1) Specimens of Cables laid down and worked by the 

Submarine Telegraph. Company between Great Britain and the 

Continent of Europe. (2) Specimens of Cables injured by ships’ 

anchors, fishing trawls, and chemical action of soil at bottom of 

the sea upon the iron wires, which have been picked up after a 

submersion of many years. (3) Specimen of the Experimental 

Submarine Wire (the first ever laid in the world) between Dover 

and Cape Grisnez in August, 1850, under the superintendence of 

c 2
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M r. C h a rlto n  W o lla s to n , C .E ., e le c tr ic c o m m u n ic a tio n b e tw e e n  

th e  tw o  p la ce s  h a v in g  la s ted o n ly  a  fe w  h o u rs ; th is p ie c e w a s  

p ic k e d  u p  in th .©  C h a n n e l in  a  f is lie rD ian ^ s  tra w l 2 5 y e a rs  a f te r  i t  

h a d  b e e n la id  d o w n . (4 ) S p e c im en s o f th e f irs t C a b le la id  b e ­

tw e en  D o v e r  a n d . S a n d g ’a tte  (n o a r C a la is)  in  S o p tem b ø r , 1 8 5 1 , fo r  

th e  S u b m a rin e  T e le g rap h  C o m p a n y , b y  th e ir e n g in e e r , M r. T . R .  

C ra m n to n , C .E ., w h ic h  is s till in  g o o d  w o rk in g  c o n d itio n .
North Nave.

9 4 .— T e l e g r a p h  C o n s t r u c t i o n  a n d  M a i n t e n a n c e  C o m p a n y , 

L i m i t e d , 3 8 , O ld B ro a d S tre e t, L o n d o n  ; M a n u fa c to r ie s , A '\ h a rf  

R o a d , C ity R o a d , a n d M o rd e n a n d E n d e rb y ’s W h a rv es , E a s t 

G re e n w ic h . S u b m a rin e T e le g ra p h . C a b le s , & c . (T h is C o m p a n y  

w a s  fo i ’m e d  in  1 8 6 4  lo y  th e  a m a lg a /n ia /tio !! o f M isss is . G rla s s , E llio t^  

&  C o ., a n d  th e  G u tta -p e rch a  C o m p a n y . T h e  la tte r  w e re  th e  f irs t  

m a n u fa c tu re rs  o f c o re  fo r c a b les , a n d  o f la n d  l in e s  in su la te d , w ith , 

g u tta -p e rc h a .)
N o . 1 . S u b m a rin e T e le g rap h C a b le s : a c a se o f sp e c im e n s  

o f su b m arin e te leg ra p h c a b le s , i l lu s tra tin g th e p ro g re s s a n d  

d e v e lo p m en t o f su b m a rin e te leg ra p h y  u p to th e p re sen t t im e .

{Note.) T h e c a b le s f ro m  E u ro p e to N o rth A m e ric a , B ra z il,  

E g y p t, In d ia , S o u th  A fric a , C h in a , A u s tra lia , N e w  Z e a lan d , a n d  

o th e r  p a r ts  o f th e  w o rld , 6 5 ,4 0 0  n a u tic a l (o r 7 5 ,4 0 0  s ta tu te )  m ile s  

in  le n g th , h a v e  b e e n  la id  b y  th e  C o m p a n y  a c ro ss se as  a n d  o c e a n s , 

v a ry in g  f ro m  sh o a l w a te r to 3 ,0 0 0  fa th o m s in  d e p th . S o m e o f  

th e se  c a b le s  h a v e  b e e n  g ra p p led  a n d  b ro u g h t to  th e  su rfa c e  f ro m  

g re a t d e p th s , in  o n e  in s tan c e 2 ,4 0 0  fa th o m s (2 | s ta tu te m ile s) , 

a n d h a v e b e e n fo u n d in g o o d c o n d itio n a f te r m a n y y e a rs ' 

su b m ers io n . , . .
N o . 2 . P ro p o se d S y s te m fo r e s ta b lish in g c o m m u n ic a tio n  

b e tw e en l ig h tsh ip s a n d th e sh o re b y m e an s o f su b m a rin e  

te leg ra p h  c ab le s , sh o w in g  d o u b le - lin k e d  m o o rin g  c h a in  d e s ig n e d  

fo r th e p ro te c tio n o f th e c a b le , a n d th e sw iv e ls to p re v en t i t  

fo u lin g  o r  tw is tin g  th e  m o o rin g s o f th e l ig h tsh ip  a s sh e sw in g s  

to  th e  t id e .
N o . 3 . M a p  sh o w in g  th e S u b m a rin e T e le g ra p h  C a b le s m a n u ­

fa c tu re d a n d la id b y th is C o m p a n y b e tw ee n th e y e a rs 1 8 5 4  

a n d  1 8 8 1 .  S o u th  N a /v e -

■ 9 5 ._ _ U n i t e d  A s b e s t o s  C o m p a n y , 1 6 1 , Q u e e n  V ic to r ia S tre e t,

E .C . A sb e sto s  w a s k n o w n  to  th e  a n c ien ts a s in d es tru c tib le b y  

f ire ." T h is  p ro p e r ty  is  u tilis ed , a s  h e re sh o w n , fo r in su la to rs , fo r  

c a b le s , w ires , & c . & c . {See A d v t . , p ., 1 2 4 .) Eastern Gallery.

f  9 5 a  .— M a g n u s V o l k , T e le g ra p h W o rk s, D itch lin g R ise ,  

B rig h to n , M a n u fac tu r in g E le c tr ic a l a n d T e le p h o n ic E n g in e e r .  

V a rio u s  W ire s  u se d  in  te lep h o n y , & c . Eastern Gallery.



96,—g. Vy l e , 22, Borough. Road, Middlesboi’ough. Vyle’s 

Patent (easily-tested) Lightning Conductor. This lightning con­

ductor carries an insulated testing-wire up the interior of the 

copper rope, serving for the conductor, both being connected 

together at the top and bottom. About 4 ft. from the ground 

the testing-wire is brought out, divided, and attached to the 

top and bottom, terminating in a tiny test-box, through which 

the cable passes. A third terminal has connection with, an earth- 

plate some distance from the plate attached to the conductor. In 

its normal condition the first and second terminals are strapped 

across, so that the testing-wire then becomes part of the 
conductor. Gallery at bach of Concert-Itoo'in.

97 .—Za n n i & Co., 47, Holborn Viaduct, E.C. (Agent, Mr. F. 

Bertram.) Wires, Insulators, &c. West Corridor.

Class V.—Apparatus for Measuring Electricity.

98 .—He r  Ma j e s t y ’s Go v e r n m e n t  (Postal Telegraph. Depart­

ment). (/See p. 11 et seqf) North have.

99 .—A. Apps , 433, Strand. Portable Set of Resistance Coils 

attached, to bridge or balance, in cabinet complete. Post Office 

Pattern Set of Resistance Coils; Shunt for use with Sir W. 

Thompson's Galvanometer. North Nave.

100 .—B l a k e y , Em m o t t , & Co., Northern Telegraph Works, 

Halifax. Thompson's Reflecting Galvanometer; Graduated 

Wire Bridge, with'low resistance galvanometer, got up espe­

cially for the use of wire manufacturers in testing the percentage 

conductivity of their wires. Western Gallery and North Nave.

101—C l a r k , Mu ir h e a d , & Co.,20, Regency Street,Westminster. 

Sir William Thomson’s Reflecting Astatic Galvanometer, with 

ebonite coil frames, to prevent cross-leakage between the wires; 
Sir William  Thomson's Astatic Reflecting Galvanometer on tripod 

stand; Schwendler’s Tangent Galvanometer, as used by the 

Indian Government; Latimer Clark’s Patent Double Shunt, 

Differential Galvanometer and Set of Resistance Coils ; Set of 

Resistance Coils, with, bridge and three pairs proportional coils ; 

Set of Resistance Coils, rectangular pattern, arranged, in units, 

tens, hundreds, and thousands, with bridge of four pairs of pro­

portional coils; British  Association Units, 1, 10, 100, 1000 Oliuis; 

Set of Resistance Coils, Post Office pattern with, bridge, battery 
key, and galvanometer key; Jacobi's Rheostat; Muirhead’s
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Improved Form of Thomson and Varley's Slide Resistance Coils, 
registered design; Lambert’s Discharging Key; Battery Reversing 
Key; Simple Contact Key; Plug Keys, various; Short’s 
Circuiting Key; Hopkinson's Key, useful for Thomson’s method 
of comparing capacities; Graham's Bridge Key; Battery Re­
versing Key on ebonite pillars; Clark’s Standard Cell Electro­
motive force 1'457 Volts; Standard Condensor | Microfarad; 
Standard Condenser | Microfarad; Standard Condenser 1 Micro­
farad; Standard Condenser 1 Microfarad subdivided, ‘1 "2 ‘3 
'4, = 1 Microfarad; 20 Microfarad Condenser; 5 Microfarad Con­
denser, subdivided, ‘2 *1 "1 '4 '2 *2 '1 *04 -03 ’02 '01 = 5 Microfarad. 
(See Ad v t ., p. 131.) Between Sheffield and Chinese Courts.

102 .—T. Cr a m pt o n  & Co., 251, High Holborn, W.C. Galvano­
meters; Resistance Coils, &c. Southern Gallery.

103 .—Th e El e c t r ic Lig h t in g Su ppl y Co m pa n y , 25, Queen. 
Anne's Gate, Westminster, S.W. Electric Light Indicator and 
Current Meter. The Indicator shows if a light on any particular 
current becomes accidentally extinguished., and draws attention 
by striking a bell. Andrews'’ Patent Meter registers at a glance 
the amount o£ current in Amperes. West Corridor.

104 .—J. W. Gr a y  & Soy, 58, Fenchurch Street. Galvano­
meters for testing lightning conductors and buildings.

Eastern Gallery.

105 .—Jo h n s o n  & Ph il l ips , 16, Union Court, London, E.C.; 
and Charlton, S.E. Resistance Box—Vyle’s patent system of 
testing lightning conductors. (See Ad v t ., p. 127.)

South Nave and Southern Gallery.

106 .—El e c t r ic a l Tr a d in g  Co.,9, VictoriaChambers,  Westminster. 
C. Vernon Boys’ Patent Meters, comprising: (1) Patent Engine 
Power Meter; (2) Patent Integrating Dynamometer for shafting ; 
(3) Patent Integrating Dynamometer for belting; (4) Patent 
Electric Current Meter, No. 1; (5) Patent Electric Current 
Meter, No. 2; (6) Patent Electric Current Meter, No. 3; 
(7) Patent Electric Energy Meter. South Nave.

107 .—F. Mu r r a y Ro g e r s , 21, Finsbury Pavement, E.C. 
Galvanometers. Southern Gallery.

108 .—Th e Na t io n a l  El e c t r ic  Lig h t  Co m pa n y , Lim it e d , Glas­
gow. Sprague^s Patent Amperemeter for measui’iug and recording



47

electrical work applicable to electro-plating, to show the work  
done or doing in a vat; will call attention or cut off the current 
when any desired quantity of work is done. For lighting or 
machines acts as the ordinary meter does for gas. Sprague's 
Patent Galvanometer, showing current in W eber’s from 10' to  
•0005, and resistance in ohms from "01 to 1000. North Nave.

109 .— E. Pa t e r s o n , 76, Little Britain. Ayrton and Perry’s 
Am. M eter, a portable electric light current galvanometer, 
measures directly in amperes the strongest electric light currents. 
Ayrton and Perry ’s Volt M eter; Ayrton and Perry ’s Arc Horse­
power M easurer; Ayrton and Perry ’s Ohm M eter; Ayrton and 
Perry ’s Dispersion  Photometer; Ayrton and  Perry’s Dynamometer 
Coupling; Galvanometei’S of various descriptions. (See A d v t ., 
p. 119.) South Nave and Southern Gallery.

110  .— Sa n d e r s o n & Co., 44, Essex Street, Strand, W .C. 
Galvanometers. Eastern Gallery.

111  .— Sc h o o l  o f Su b m a r in e Te l e g r a p h y , Te l e p h o n y , a n d  
E l e c t r ic  L ig h t , 12, Princes Street, Hanover Square (removed 
from  4, George Street, Hanover Square). M irror Galvanometers 
and Siphon Recorder, for demonstrating the retardation of 
signals on the long submarine cables. (See same Exhibitor  
in C l a s s  IV.) (See Ad v t ., page 3 of W rapper.) North Nave.

113.— S ie m e n s  B r o t h e r s  & Co., 12, Queen Anne-’s Gate, W est­
minster. 1 Dial-pattern Testing Bridge; 1 Portable Testing 
Bridge ; 1 Set of Testing Apparatus on ebonite pillars; 1 Thom ­
son’s Reflecting Galvanometer; 1 Portable Folding Lamp and  
Scale-stand for same ; 1 Jacobas Transparent Lamp and Scale­
stand for same; 1 Siemens’Universal Galvanometer; 1 O^achs* 
Galvanometer, for measuring powerful currents ; 1 Siemens’ 
Electro Dynamometer, for measuring powerful cux-rents ; 
1 Siemens’ Electro Dynamometer, for measm-ing small currents; 
1 Duplex  Condenser, from  | to 2 M icrofarad  capacity; 1 Condenser 
of 0 ’37 M icrofarad capacity; 1 Siemens’ Electrical Pyrometer, 
complete; 1 Box of Comparison Resistance Coils, 10,000 Ohms; 
1 Box of Branch Resistance Coils, from 2 to 1^000 Ohms; 
1 Carbon Resistance Frame, 3 units; 1 Hoop-iron Resistance 
Frame, 0’1 to 1 unit. Firing Keys; Test Battery and Gal­
vanometer combined, B.N. pattern ; Clark’s Double-shunt Gal­
vanometer; 3-Coil Galvanometer, as supplied to W ar Office;
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M ultiple Junction Box ; Single Junction Box ; T  Junction Box; 

Coil of Bessemer Steel W ire M ooring Rope ; Firing Arc ; Con­

verging Arc; Low Resistance Cells (latest W ar Office pattern) 

with porus cell; High Resistance Cells; Post Office pattern large 

size Resistance Bridge; Chatham Sounder; Testing Table for 

7 mines ; Shutter Box for 7 mines. South Nave.

114  .— S. V y l e , 22, Borough Road, M iddlesboi’ough. By means 

of the delicate Differential Galvanometer exhibited, two tests are 

taken indicating the resistance of the metallic circuit, and also 

when the conductor is connected to the earth. Should the latter 

very greatly exceed the former it is evidence of its faulty con­

dition, and, beyond a certain margin, would need seeing to. This 

conductor is spoken of by  high authorities as being  the only  really  

scientific one yet invented. The galvanometer is also specially 

suited for testing electric light, conducting wires, and apparatus.

Gallery at back of Concert-Room.

Class VI.—Telegraphs, Signals, and allied Apparatus.

115  .— H e r  M a j e s t y ’s G o v e r n m e n t  (Postal Telegraph Depart­

ment). (See p. 11 et seq.) North Nave.

115a .— H e r  M a j e s t y ’s G o v e r n m e n t  (W ar Office). (See p. 26  

et seq.) North Nave.

116  .— A. A p p s , 433, Strand. Bagot's Patent Colliery Signals, 

and Vinery or Hothouse Safety Apparatus; applicable also as 

a Fire-alarm Apparatus; increase or decrease of temperature 

being instantly telegraphed to the central station. Pair of M orse 

Sounders for ordinary telegraphic purposes. Series of Contact 

Pushes and Electric Bells, as employed in mansions, club-houses, 

and ordinary houses. W heatstone’s Bridge, Resistance Coils, 

&c. &c. North Nave.

117  . A u t o m a t ic T e l e g r a p h Co m p a n y , L im i t e d , 4, Ludgate

Circus, E.C. Automatic Type Printing Instruments, worked on  

a single line wire, for distributing genera], parliamentary, and 

sporting news, and Stock Exchange quotations. The exhibit 

comprises a complete system of apparatus at woi’k : i.e. Central 

Station Transmitting Instrument, and a number of . Receiving 

Instruments, which print automatically on paper-slip in bold  

Roman-type characters. South Nave.
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118 .—E. Ba r b e r  Be r n a r d , 122, Junction Road, N. Railway 
Passengers’ Safety Signal. Five operations are performed by 
one pull of the handle, which opens the communication with the 
next compartment, exhibits the “ disc” indicating the carriage, 
rings the bells in the driver’s and guard’s van, and in the 
carriage. Western Gallery.

119 .—Bin k o  & Co., 12, Coleman Street, Bunhill Row, E.C. 
Bells and Indicators. West Corridor.

120 .—Ge o . Gr. Bl a c k w e l l , 26, Chapel Street, Liverpool. 
Electric Bells and Pushes in working order (various sizes). {See 
Ad v t ., p. 126.) Southern Gallery.

121 .—Bl a k e y , Em m o t t , & Co., Northern Telegraph Works, 
Halifax. Large collection of Switches; Morse Keys, mounted 
on ebonite; Warburton and Crossley’s Patent Bell Instru­
ment; Warburton and Crossley’s Relays; Warburton’s Special 
Arms foi' Telegraph Poles; Warburton’s Signal Repeater, as 
used by the Lancashire and Yorkshire Railway Company; 
Warburton’s Transfer Switch; Trembling Bells ; Battery- 
Reversers and Terminals, with battery clamps of special form; 
Single Needle Block Instrument, as used on the Great Northern 
Railway; Railway and Colliery Bells; Press Buttons; Thief 
Detectors. Western Gallery and North Nave.

122 .—Ed w a r d B. Br ig h t , C.E., 45, Gerrard Street, London. 
Street Fire Alarm, (adopted in London by the Metropolitan 
Board of Works), consisting of a set of street-posts and wall­
boxes fixed at various points throughout the Palace, and c®n- 
nected by a wire with a set of alarm apparatus at the brigade 
station established at the Palace by the Metropolitan Fire Brigade. 
This system of fire alarm works on the principle of the electrical 
balance, and dispenses with all clockwoi’k and intricate mechanism. 
A small electro-magnetic coil of definite resistance is placed in 
each, street-post or wall-box, and is brought into circuit by pulling 
the handle. This increases the electrical resistance of the wire 
along the streets, which had been previously balanced by a cor­
responding resistance in a rheostat at the fire brigade station 
and the needle of a galvanometer relay is deflected, ringing an 
alarm until the commutator-handle on being turned inserts an 
additional electrical resistance, equivalent to that of the alarm­
post, whence the call has emanated. The locality of the post is 
shown on the dial of the commutator. If the conducting-wire is 
out of order, attention is immediately called to it by the station 
apparatus ringing, on the electrical balance being disturbed. 
Self-acting Fire Alarm for buildings, illustrated by a working 
model, heat detectoi’S, localisers, and commutators. In applying 
this apparatus the small heat detecting boxes (about 1 in. square) 
are placed on the cornice or ceiling of each, room protected. A 
bi-metallic spring in each box is expanded on. any undue heat
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arising, and makes contact with a screw, which can be adjusted 
to any required degree of heat in excess of the normal temperature. 
A small 1’esistance-coil in each room enables the locality of the 
fire to be ascertained, on a commutator placed at the point to 
which, the alarm is to be communicated, and the disturbance of 
the electric balance at the same time, rings one or more alarm- 
bells, as in the street fire alai’m apparatus already described. 
Direct Acting Sounder for telegraph purposes : this telegraph 
instrument can be worked without any relay, by means of ten 
Leclanche cells, through 10,000 B.A. units of resistance ; Com­
bined Needle Instrument and Sounder— in  this apparatus the move­
ments of the indicating needle, so largely used for railway purposes 
in England, are supplemented by distinct sounds. North Nave.

123.—L. C l a r k , Mu ir h e a d , & Co., Regency Street, Westminster, 
S.W. Single-needle Dial Instrument, with drop-handle and 
Spagnoletti's dial; Single-needle Dial Instrument, with Highton’ 
keys and Spagnoletti’s dial; Spagnolettr’s Induced Coils for 
single-needle instrument; Varley’s Induced Coils for single-needle 
instrument; Morse Ink-recording Instrument, or Direct Ink­
writer, for terminal or intermediate station correspondence ; Post 
Office Standard-pattern Relay; Pocket Relay in ebonite case; 
Quadruples Relay, Muirhead and Winter’s patent; Henley's 
Soft Iron Relay; Pony Sounder, Post Office pattern ; Sounder, 
Post Office pattern, with, galvanoscope ; Pocket Sounder, with, 
key and switch, complete; Sir William Thomson's Speaking 
Galvanometer, with Judd’s soft iron core adjustment; Lamp, 
Scale, and Stand for speaking galvanometer; Winter’s Block 
Instrument, with plunger, switch, and two indicating-dials and 
bell complete in one instrument; Winter and Craik’s Interlocking 
Semaphore, used in connection with above; Electrical Alarum- 
Bell, with clockwork arrangement for calling attention at stations; 
Belgian Pattern Lightning Protector; Indian Pattern Lightning 
Protector; Maye’s Pattern Lightning Protector; Post Office 
Pattern Lightning Protector; Siemens’Pattern Lightning Pro­
tector ; Saunders’ Pattern Lightning Protector, for cables; 
Jamieson?  s Pattern Lightning Protector, for cables ; Eggington’s 
Pattern Lightning Protector; for cables ; Smith's Double Switch, 
for through working on submarine cables; Plug Switches, 
various; Saunders' Translation. Switch ; Single-current Trans­
mitting Key; Highton's Double-current Key; Saunders’ Improved 
Signalling Key, for submarine cables ; Muirhead's Patent Induc­
tive Resistance, for use in Muirhead’s system of duplex tele­
graphy ; | Unit Rheostat, for use with above; High-resistance 
Rheostat, for use with above ; Subdivided Condenser, for use with 
Muirhead’s system  of duplex telegraphy; Sounder, designed for use 
with MuirheacPs and Winter’s quadruples relay; Pole Changers. 
{See Nd w ., p. 131.) Between Sheffield Court and Chinese Court.
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124 .—Br i t is h  & Ir is h  Te l e ph o n e & E l e c t r ic  W o r k s  Co m pa n y , 
20, Regent Street, S.W., and 28, Queen Street, Cheapside, E.c’ 

Improved Railway Signalling Apparatus; Radcliffe’s* Improved 

Railway Locking-Gear; Bright's Improved System of Fire- 
Alarming, Electric, and other Signals. North Nave.

125 .—F . W . Po pe  Co x , Bedford Chambers, Plymouth. Magneto 
Call Bells, to ring 200 miles (no battery required); Magneto 

Call Bells to ring 20 miles ; Various Electric Bells; Switch Bells; 

Bell Pushes, &c. (See Ad v t ., p. 132.) Eastern Gallery.

126 .—R. C. Cu t t in g  & Co., 147, Queen Victoria Street, E.C. 

Electric Bells and Indicators for domestic and other purposes; 
Burglar Alarms ; Colliery Signals. (See Ad v t ., p. 138.)

Eastern Gallery.

127 .—H. J . Da l e , 4, Little Britian. Electric House Bells. (See 

Ad v t ., p. 123.) Eastern Gallery.

128 .—J. Da v is & Co., Tyrrel Street, Bradford, Yorkshire. 
Electric Bells, with indicator, press buttons, and door pulls; 

Electric Bell, with speaking tubes ; Single Stroke Bell, Burglar 

Alarm, Fire Alarm, &c.. Western Gallery.

129 .—Do u l t o n  & Co., Lambeth. Stoneware Caps for Telegraph 

P°sts- Eastern Gallery.

ISO—Ea s t e r n  Te l e g r a ph  Co m pa n y , 66, Old Broad Street. Tele­
graph and Instruments. 1. Maps showing Telegraph Systems of 

Eastern, Eastern Extension, Eastern and South. African, and Black 

Sea Telegraph. Companies. 2. Tables showing various sections, 

mileage, &c., of above, tonnage of ships, &c. 3. Specimens of 

Cables is c o v s ig c I. 4. Jiilscti icaJ. _A.ppcira/tu.s for submarin©  telsg’rcipliy 

as follows: (a) Sir William Thomson's Siphon Recorder; (&) Brown 

and Allan and otlisr RolaySj showing retardation in submarine 

cables by means o£ an artificial line ; (c) Keys, Switches, and Com­

mutators ; (d) Telephone Signal Apparatus, for intercommunica­
tion. between several persons on one line. 5. Marine Borin  æ 

Worm. 6. Sea Adders, taken off cable during repairs. Z 

Soundings at various depths of the sea, shown through micro­

scopes. Eastern Gallery and South Nave.

131.—Th e  El e c t r ic Ra il w a y  Sig n a l  Co m pa n y , Stone Cross 

Mansfield, Notts. King's Patent Electric Bailway Signal. In 

this automatic system (King’s Patent, No. 2,308) signal posts are 

placed along a line of railway, and a train passing the first puts 

the signal, by mechanical means, at danger, simultaneously sig-
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nailing forward by electricity to any distant junction. On 

passing the next post it puts this signal at danger,, at the same 
time, by electricity, putting the signal at the previously passed 
post at line clear. In certain of tlie signal boxes an arrangement 
of clockwork is placed which shows how long the previous train 
has passed, and also indicates the number of trains passing the 
box in a day and the exact time each does so. At junctions the 
signals are connected with, the points which, when opened, show 
danger to the driver coming on the main line and clear on,to the 
branch, and remains so until the points are closed. Eastern Galle? y.

132.—Th e Ex c h a n g e  Te l e g r a ph  Co m pa n y , 17 and 18; Cornhill, 

E.C.
Type Printing Instruments in various positions throughout 

the building connected by wires with the head office of the Com­
pany, 17 and 18, Cornhill, and employed daily in the delivery of 

the Company’s financial intelligence.
Type Printing Instruments similarly placed and connected 

with the transmitting office at 27, Regent Street,, employed by 
MacMahon's Telegi-aphic News Company, Limited, for the 
delivery of general and sporting news, and, during the session, 

of parliamentary intelligence.
Type Printing Instruments similar to the above, with, trans­

mitting apparatus complete, to show the manner of working’. 
(The transmitter exhibited, which is driven by an electrical motor, 
is capable of working 1,500 instruments simultaneously.)

Domestic Signalling Apparatus, showing the method of calling 
for messengers, cabs, police, or giving the alarm of fire, &c., 
and the manner in which burglarious attempts upon premises 
are made to automatically summon assistance from the outside. 
There are now 6,496 of these instruments in use in the city of 
New York by the American District Telegraph. Company, and 
2,938,321 calls were made thereby in twelve months.

Automatic Fire Signalling Apparatus, in connection with, the 
latter exhibit, or otherwise, for automatically indicating the out­

break and exact locality of fire.

Street Fire Alarm System; the locality from which the alarm 
is sent being indicated by a needle upon a dial, or in an aperture 
of the receiving’ apparatus by the name coming into sight. (This 
apparatus requires but one wire for any numbei’ of alarm-posts, 
a return metallic circuit being unnecessary, and but one manipula­

tion at either sending or receiving station.)

The whole toeing patented by the Exchange Telegraph Com­
pany, Limited. (See Ad v t ., p. 114) South Nave, Eastern Gallery, 

and Library and Beading-Boom, fyc.



133 .— J. F a u l k n e r , 13 , G reat D ucie S tree t, S trangew ays,  

M anchester. A ltandæ  E lectro -M agnetic  S em aphor, S top  or  B rake  

A ctuato rs and  Ind ica to rs . A ltandæ  E lectric T eleg raph , sounder  

and  key  on  one  board . A ltandæ  E lectric  T eleg raph , sounder and  

key separa te . A ltandæ E lectric C ricket S ounder. A ltandæ  

E lectric S ph inx  S ounder. A ltandæ  E lectric  T eleg raph  S ounder, 

w ith , m ovab le regu lating cover. A ltandæ E lectric T eleg raph . 

M onkey S ounder, w ith m ovab le regu lating cover. A ltandæ  

E lectric  P ony  S ounder, w ith  m ovab le regu lating  cover. In  these  

in strum en ts tlie iron covors ar©  m ovcib l© , and  m ads to  partially  

or to ta lly  slide  on  the co il and  co re w ith in , the  in strum en t being  

se t so as to  g ive  the  m axim um  resu lts  w ith  a  m in im um  battery ­

pow er, and , in case of fa ilu re of pow er, can be m ade to g ive  

increased  effects by  sim p ly  pu tting  on  m ore  iron  cover. . A ltandæ  

E lectric T elegraph S ounder, w ith m ovab le regu la ting co re . 

A ltandæ E lectric T eleg raph S ounder, w ith m ovable regu lating  

co il. A ltandæ  E lectric T eleg raph S ounder, w ith inner m ovab le  

regu lating cover, w ith in a fixed , cover, fo r expand ing 01 con ­

trac ting the fie ld of m agnetism . A ltandæ E lectric B ells , fo r  

dom estic use . A ltandæ E lectric B ells , fo r ra ilw ay-tra in s and  

W O Tk g . Eastern Gallery,

133a — T . F u l l e r , 23 , G rand P arade, E astbourne , S ussex . 

F ire  A larm . E lectric  C all fo r F irem en  resid ing  at a d istance  from  

a  fire sta tion , and at d ifferen t parts of a  tow n , to sum m on  them  

by elec tric bell from  a com m on bell-pu ll, as usual at a fire  

sta tion; as also by te lephone if desired . A lso C all fo r T urn ­

cock  ; from  the one pu ll, any num ber can be called by th is  

system . S im ple  and  su re in  action . Concert-Room Gallery,
134 — G -a r n h a m  & C o., S ash C ourt, W ilson S tree t, F insbu ry .  

S troud ley ;s  P atent T rain C om m unica tors, as  in  use  on  the  L ondon ,  

B righton , & S ou th C oast R ailw ay . H arper’s P aten t In ter­

lock ing In strum ents fo r the signalling of tra in s, as in use on  

the fo llow ing ra ilw ays: L ondon , B righ ton , & S ou th C oast, 

L ondon  &  N orthw estern , L ancash ire  &  Y orksh ire , M idland , G reat 

W estern , and D ublin , W ick low , &  W exford , Ire land . H arper ’s  

P aten t C lockw ork A ppara tus fo r record ing the  signals g iven or  

rece ived  in  signalling  on  ra ilw ays ; also an in strum en t to reco rd  

the  signals, as from  six  d ifferen t stations. Eastern Gallery.
135  — J. W . G r a y  & S o n , 58 , F enchurch . S tree t. E lectric  

B ells (various) in w ork , w ith , d ifferen t k inds of ind ica to rs and  

sam ples of pushes in w ood , m etal, porcela in , ivo ry , onyx , and  

m arb le . Eastern Gallery.
136  — H a r r i s o n , C o x , W a l k e r , & C o ., D arling ton .. M ining  

and . ord inary E lectric B ells w ith , single co ils ; Ind icato i fo r  

show ing  rise  and  fa ll of w ater; S em aphore A rm s, & c.

Eastern Gallery and Western Gallery,



54

1  36a .— G-, Je w in g s , Palace W harf, Stangate, Lam beth, S.E. 

Autom atic Electric Speaking Tubes; Indicators; Patent Bells 

Im proved Contacts for windows; and General Fittings.

Sozithern Gallery.

137  .— Jo h n s o n  &  Ph i l l ip s , 16, Union Court, London, E.C.; and  

Charlton, S.E. Large and sm all Iron Telegraph. Poles. {See 

A d v t ., p. 127.) South Nave and Southern Gallery.

138  .— J. P. K n ig h t , E s q ., General M anager London, Brighton, 

and South Coast Railway, -London Bridge. Double and Single 

Train Signalling Telegraphs as used in 1855, 1866, and 1881 ; 

early form of Alphabetical Telegraph; Double Needle and  

Single Needle Speaking Telegraphs, dates 1849, 1851, 1870, and  

1881; Electrical Repeaters; Hearing Bells for gatehouses at 

level crossings, & c.; Perry and Houghton ’s Electrical Alarm for 

tunnels, &c., Bell Com m utator, Repeater Contacts, Train De­

scriber Saxby and Farm eres Union of Lock and Block Train  

Signalling  Apparatus; Stroudley and  Rusbridge^s Passenger and  

Guard Com m unication ; Sunshine Recorder. North Nave.

139  .— L e g r a n d  & Su t c l i f f ^ M agdala W orks, 100, Bunhill Row, 

London. Patent Dwarf Pile or Foundation for electric lam p­

posts and telegraph poles. Advantages : Rapidity, im m ediate 

and perm anent stability, econom y of labour, sim plicity o£ 

appliances. This patent foundation is driven forcibly into the  

earth, by an internal ramm er, without digging or boring. The  

operation occupies but a few m inutes, and takes but one-fourth, 

of the labour usually expended in the erection of poles and posts. 

This system com presses the earth (instead of loosening it as is 

the case in digging  for a foundation), and the pole  can be put into  

im m ediate use as soon as erected. Eastern Gallery.

140  .— G. C. L e w is  & So n , 1, Lowndes Terrace, Knightsbridge, 

S.W . . Electric Bells for dom estic use. Im proved Portable 

Electric Bells for invalids and travellers; Electric Alarm s in case  

of thieves or fire; Electric Bell W ires and Fittings; Electric  

Signals as applied to letter-boxes, jewel-cases, cash-boxes, & c.

Southern Gallery.

141  .— Lo n d o n  & So u t h -W e s t e r n  R a i l w a y  C o m p a n y , W aterloo  

Station. 2 Sets of Preece’s Block Signalling* Instruments 

com plete in working order as joined up for a block section— the 

bells indicate autom atically the position of the signal-arm  in the  

distant signal-box; 3 Signal “  Repeaters/ -’ showing the various 

positions of the outdoor signal-arms as indicated  to the signal­

m an. In trying the working of the block instrum ent the public 

are requested to leave the switch handles to “ 'on?' North Nave.
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142.— J. H a y A t h o l e M a c d o n a l d , la, Abercrom by Place, 

Edinburgh. Autom atic Fire Alarm . A strip of thin gutta­

percha sheet is fastened as a bi'idge between two uprights; a  

m etal bar rests on the gutta-percha. W hen the tem perature 

rises the gutta-percha gives way under the weight of the bar, 

which falls between two m etal springs and com pletes an electric 

dpcm t .Nave.

143.— M c W h i r t e r , R o b e r t s , & Co., 249  to  251, East India  Road, 

London. M akers of Telegraph Fittings, Signalling Lam ps and  

Apparatus, Cutters, Lapping-wire, Fitters’ and Jointers' Tools, 
&Ct Eastern Gallery.

144— D o n a l d  N i c o l l , 19, Devereux  Court, Temple. Secret Com ­

m unication Effectuator. A  new  system  of secret coirespondence  by  

electric telegraph (Post Office or Postal Cards) intended  to super­

sede ordinary  cipher or code system s. Changes in the new  system  

m ay  be m ade daily  by arrangem ent with correspondents, curiosity  

or treachery  at the sam e tim e being  defeated. Special education  is 

not required as in the case of ancient cipher or code system s. 

European languages are alone used ; the bewilderm ent of tele­

graph. em ployés is avoided, and the m eaning of the m essages 

cannot be m ade out without the possession of duplicate instru­

m ents, registered 6 & 7 Vic. cap. 65, under the title of “ Secret 

Com m unication Effectuator/’ by the inventor, holder , oi “ une 

m ention honorable pour telegrapbie electrique, Exposition Uni­

verselle, Paris, 1867." The new system is brought within. I’eacli 

of the m illion, the price being Is. for each set of 6 plates : such, 

m ay be ordered of every stationer in the kingdom  or colonies, or 

will be forwarded  by  post, plus only cost of stam ps, 19, Devereux  

Court, Strand, London. Eastern Gallery.

145  .— J. O r m e  & Co., 65, Barbican, E.C. Electric Bells, Button  

Pushes, & c. & c. {See A d v t .; p. 119.) Western Gallery.

146  .'— J a m e s  M . O r m e s , H o b a c e  H. E l d r e d , Gr. L. A n d r is , 31, 

Queen Victoria Street, E.C. Hanning's Transm itter; Auto­

m atic Sub-Offices. Eastern Gallery.

147  .— E. P a t e r s o n , 76, Little Britain. Electric Signals for 

hotels, houses, m ines, yachts, & c., with all accessories. {See 

A d v t ., p. 119.) South Nave and Southern Gallery.

148  .— T. T e a l e  P o w e l l , Jam es Street, Harrogate, Yorkshire. 

Powell’s Electric Signalling on Railways, securing direct and  

interchangeable com munication between passengers, guards,
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drivers, and signalmen, and the localisation of trains whilst at 
full speed. Gallery at bach of Concert Room.

149 .—I. Pr o b e e t  & J. St e l je s  (School of Telegraphy), Moorgate 
Street Buildings, E.C.—A Single or Reversing Current Key. 
Small-play and one set of batteries were the special features 
aimed at when this key was devised, in 1874. It consists of two 
brass bars insulated longitudinally and representing line and 
earth. The bar on the right of the insulator is the same as that 
of an ordinary S. C. key; but the one on the left has a parallel 
steel spring secured to its lower surface, whose relative contacts 
on the base, front, and rear are adjacent to those of the first bar. 
Vertical screws regulate the space between the ends of spring 
and contact studs; these, in conjunction with the adjusting screw 
on the other side, admit of of an inch play being obtained. A 
switch, enables the operator to send reverse currents as in the 
double-current system, and, when in the usual receive position, is 
also right for single-current working. An Automatic Gumming 
Apparatus, for use with the Hughes type printer, 1871. An 
endless cord connects a power of the printer with a friction 
pulley on the same axis as a boxwood roller, whose half section 
turns in a reservoir containing gum. The reservoir can be raised 
or lowered at will. A scraper frees the roller of superfluous gum. 
The slip is guided between, and, when i’eleased by the printing 
lever, moved by two rollers, after which, it slides over a curved 
plate with rounded edge. The gumming system is easily attached 
to the printer; and a simple adjustment is provided to regulate 
the tension of the driving-cord. With, tweezers and scissors the 
gummed slip is affixed to the message form. Rastern Gallery.

150 .—F. Mu r r a y Ro g e r s , 21, Finsbury Pavement, E.C. 
Needle Sounder, for calling attention at will, or audibly repro­
ducing the deflection of the needle. Railway Station Indicator 
for local lines (the indicator is worked automatically by the 
train on entering station, and shows the station arrived at in each 
compartment). Rotating Carbon Relay, contact sticking of the 
tongue being entirely overcome by fresh surface exposed at each 
contact; Electric Bells, Pushes, Switches. Southern Gallery.

151 .—Ru s t l e s s a n d Ge n e r a l  Ir o n Co mpa n y , 3, Queen Street 
Place, Cannon Street, E.C. Telegraph Poles and Fittings.

Rastern Gallery.

152 .—Ma x Sa b e l , 2, Coleman Street Buildings, Moorgate 
Street, E.C. Agent for C. Milchsack & Co., Gladbach, Rhenish
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Prussia, (a) Rolls of Telegraph Tape for Wheatstone machine, 
rapid writer; for Sir W. Thomson’s recording machine, submarine 
cable ; for Cowper’s Telegraph writer; for the Morse, Hughes, 
and Meyer systems, &c. &c. ; for automatic machines. (&) Rolls 
of Ribbon-paper, or winding-tapes, (c) Rolls of Tape for railway- 
metals testing machines, train velocity gauges, and all other 
technical purposes, according to instructions.

Concert-Room Gallery.
153 .—Sa n d e r s o n  & Co., 44, Essex Street, Strand. Samples of 

Sanderson & Co/s Telegraph Instruments, Electric Bells, Indi­
cators, Burglar Alarms, Pulls, Pushes, Batteries, Electric Wire, 
&c., for commercial and domestic purposes. Eastern Gallery.

154—Ju l iu s Sa x , 108, Great Russell Street, Bloomsbury. 
Electric Bells for private houses, hotels, offices, ships, &c. Electric 
Burglar and Fire Alarms. System of Electric Calls, as fitted at 
the Metropolitan Fire Brigade Station.

Eastern Gallery and South Nave.
154a .—Sa x b y & Fa r m e r . (See J, P. Knight, L.B. & S.C. 

Railway Co., No. 138.) North Nave.
155 .—Sc h o o l o f Su b m a r in e Te l e g r a ph y , Te l e ph o n y , a n d  

El e c t r ic Lig h t , 12, Princes Street, Hanover Square, W. (re­
moved from 4, George Street, Hanover Square). Wheatstones 
fast Automatic System. A Collection of Electrical Testing and 
Signalling Apparatus. (See Ad v t ., p. 3 of Wrapper.) North Nave.

156 .—Sie m e n s Br o t h e r s & Co., 12, Queen Anne’s Gate, 
Westminster. 1 Set of Portable Field Outpost Telegraph Appa­
ratus, including Inker, Battery, Drum of Cable in knapsack, 
Drum of Cable in transport box; Bag containing Jointers and 
Connection Wire; Case containing Tools, &c.; Various Field 
Telegraph Instruments, Inkers, and Sounders; 2 Intermediate 
Morse Double-Current Duplex Translation Instruments 2 Morse 
Double-Current Self-starting End Local Instruments ; 1 Model 
ABC Instrument, with finger-key; 1 Round ABC Instrument, 
with, handle; 1 Square A B C Instrument, with handle. (See also 
Cl a s s IV.) South Nave.

157 .—Sig n a l  En g in e e r in g  Co m pa n y , 181, High Holborn, W.C. 
Electric and Pneumatic Bells and Indicators, Fire and Thief 
Alarms, Electric Signals, &c. (See Ad v t ., p. 123.)

Gallery at bach of Concert-Room.
158 .—C. E. Spa g n o l e t t i, Great Western Railway Telegraph 

Department, Paddington. Electric Locking of Railway Signal 
Levers; Electric Signals; Electric Signal Repeaters; Electric 
Signal Light Indicator, showing if lamp is “ in” or “ out”; 
Electric Train Describers ; Electric Induced Coil. South Nave.

158a .—Su b m a r in e Te l e g r a ph Co m pa n y , 2, Throgmorton 

Avenue, E.C. Instruments used by the Company — the
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< c Hughes 33 Type Printing and the “ Morse33—for their service 

between England and the Continent of Europe. North Nave.

159 .—E. A. Su l l iv a n , 20, Mawbey Road, Old Kent Road, S.E. 

-Patent Electric Fog and Night Signals, for preventing accidents 

on railways. This signal is entirely under the control o£ the 

signalman. When it is required to indicate danger the tire of 

the wheels of a passing train runs on a bar which is made to 

project slightly above the metals. By this means a powerful 

gong is sounded. When the signal is at “ clear/’ the bar is 

drawn below the metal by an electro magnet, in which case the 

gong becomes inoperative. Eastern Gallery.

160 .—W. B. Sy k e s , Nunliead, London, S.E. Sykes’ Combined 

Electric Lock and Block System of Signalling on Railways. 

Prize medal, Paris, 1881; patents 1875-1880. This invention, 

was the first introduced and worked upon any railway, forming 

the mechanical union between the lock and block, and the 

connection between, three signalling points. The repeated 

failures and disastrous accidents caused by what is known as the 

“ block system,33 showed the necessity of the improvement such, as 

that illustrated by the working of the model, whereby no signal­

man can let two trains following each other into any given section 

of a line at one and the same time, nor can he pass a train while 

the points are open for the performance of a shunt, nor can a 

shunt be made if line clear has been given for a train, to 

advance until that train has passed clear out of the section. 

The signals have been working for several years on the London, 

Chatham, & Dover, and the Metropolitan District Railways. 

The Great Western Railway have recently placed it on a section 

of their line, and the Glasgow & South.-Western Railway are 

now having it fitted at one of their most important junctions. 

No accident has taken place where these signals have been in 

us6- Railway Corridor.

161 .—S. A l f r e d  Va r l e y & Co., Hatfield, Herts. Unmag- 

netizable Needle Telegraph Coil, invented by 8. Alfred Varley in 
1866, and adopted by the Postal Telegraph. Department.

Ground Floor.

161a .—Ma g n u s Vo l k , Telegraph Works, Ditchling Rise, 

Brighton. Case containing Electrical Instruments, Street Fire 

Alarms, Service, and Specimens of Rough and Finished Parts. 

Street Fire Alarm, two Call Boxes, and one small Receiving 

Station Apparatus. Eastern Gallery.

162 .—C. V. W a l k e r , F.R.S., Tunbridge Telegraph Works, 

South-Eastern Railway. Electric Telegraph. Specialties, intro­

duced and in use on the South. Eastern. Railway. Exhibited 

in chronological order, by Charles V. Walker, F.R.S., &c.,
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te le g ra p h  e n g in e e r  to  th e  C o m p a n y  f ro m  O c to b er , 1 8 4 5 . E ssen tia l  

p a rts o f M r. T . F o rs te r ’s  Original W ire -co v e rin g  M a c h in e . O rig i­

n a l S p e c im e n s o f th e  f irs t W ire  c o v ere d in  E n g lan d  w ith g u tta ­

p e rc h a  ; o f G i ’o o v e d B o a rd fo r p ro te c tin g  sa m e in tu n n e ls ; o f  

th e f irs t S u b m arin e  W ire m a d e a n d  u se d  u n d e r th e se a itse lf ;  

M o v a b le S tu d s a n d C o ils fo r u se in . tim e o f e a rth -c u rre n ts ; 

L ig h tn in g P ro tec to r ; C o m p o u n d N e ed le ; P la tin ise d G ra p h ite  

B a tte ry  ; B ro w n S to n e  a n d  W h ite  P o rc e la in  In su la to rs ; S in g le -  

s tro k e s a n d O n e -s tro k e B e lls  ; O rig in a l C o m m u ta to r fo r tim e  

s ig n a ls ; O rig in a l G a lv a n o m e te r a n d E lec tro -M ag n e tic S e m a ­

p h o re s , a n d th e a c tu a l S e m a p h o re e s ta b lish e d a n d  n o w  in u se  

fo r  tra in  s ig n a ls o n  th e  b lo c k  sy ste m ; T im e -tab le ; S in g le  N e e d le  

In s tru m en t  a n d  B o o k  o f  M e ssa g e  F o rm s  fo r  th e  P rin ce ss  A le x a n d ra  

ro y a l tra in  ; p a ir o f T ra in -d esc rib e rs  c o m p le te  ; O rig in a l D is tan t-  

s ig n a ls R e p e a te r ; O rig in a l S y s tem o f In te r-co m m u n ic a tio n  

b e tw ee n  p a sse n g e rs , g u a rd s , a n d  d riv e rs .  North Nave.

1 6 3 .— W a t e r l o w  &  S o n s , L i m i t e d , 2 5 ,  2 6 , 2 7 , G re a t W in ch e s te r-  

S tre e t, L o n d o n W a ll, a n d  F in sb u ry  S ta tio n e ry  W o rk s , L o n d o n , 

E .C . E v e ry  d e sc rip tio n  o f E n d le ss T e le g ra p h . P rin tin g P a p e rs  

a s  u se d  fo r  th e M o rse  a n d  o th e r te le g ra p h ic  in s tru m e n ts . M o rse  

P a p e r , in  re e ls , 8 -in . d ia m ete r a n d  2 -in . sp in d le , v a rio u s  w id th s,  a s  

su p p lie d to H ex * M a je s ty ’s P o s t O ffic e , a n d to th e p rin c ip a l  

te leg ra p h  c o m p a n ies o f th e w o rld . P a p e r fo r th e W h e a tsto n e  

In s tru m en t, p la in a n d o ile d . R e co rd e r P rin tin g P a p e r fo r  

th e e le c tr ic a u to m a tic p rin tin g in s tru m e n ts . T h e E x c h a n g e  

T e le g T a p h . C o m p a n y 's In s tru m e n t, p rin tin g in p la in ty p e , c a n . 

b e  se en  in  o p e ra tio n .  Eastern Gallery and South Nave.

1 6 4 .— M e s s e s . W i n t e r  &  C r a i k , M a d ra s R a ilw ay C o m p a n y , 

6 1 , N e w  B ro a d S tree t, L o n d o n . S in g le -w ire B lo c k T e leg ra p h . 

In s tru m e n ts , w ith , c o n n e c te d  o u td o o r s ig n a ls fo r  w o i ’k in g s in g le  

o r d o u b le lin e s o n  th e b lo c k sy ste m . T h e c o m b in ed a c tio n o f  

tw o  s ig n a lm e n  is  re q u ired  to  a lte r th e in d ic a tio n s o f th e in s tru ­

m e n ts  a n d  s ig n a ls . T h e  in s tru m e n ts  in d ic a te  w h e th e r  th e  lin e  is  

“  c le a r  ”  o r “  b lo ck e d ,”  a n d , if “ b lo c k e d / ’ sh o w  in  w h a t d irec tio n  

th e  tra in  is  trav e llin g . T h e  o u td o o r s ig n a ls b e in g  c o n n e c te d  w ith  

th e  in s tru m e n ts ,  th e  c o n d itio n  o f th e  lin e , “ c le a r”  o r “  b lo ck e d / -’ 

is m a d e p la in  to e n g in e m e n . A  tra in , le a v in g  A  fo r B  s ta tio n , 

its e lf p u ts th e o u td o o r s ig n a l a t A  to d a n g e r , a n d  th is s ig n a l  

re m ain s  u n a lte rab le  b y  e ith e r  s ig n a lm a n  h im se lf , u n til th e  a i ’r iv a l  

o f th e  tra in  h a s  b e e n  s ig n a lle d  f ro m  B  to  A ,  a n d  “ lin e  c le a r '’ '’ h a s  

a g a in b e e n  a sk e d fo r a n d o b ta in ed . M a k e rs , M e ssrs . L . C la rk , 

M u irh ea d , &  C o ., 2 3 , R e g en c y  S tre e t, L o n d o n . Railway Corridor.

1 6 5 .— Z a n n i &  C o ., 4 7 , H o lb o rn  V ia d u c t, E .C . (A g en t, M r. F .  

B e rtra m .) E lec tr ic  B e lls , M a g n e to -E le c tr ic  T ele g rap h  A p p a ra tu s ,  

S w itc h e s , & c . & c . West Corridor.

aBOH
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Class VII.

T e le p h o n e s , M ic ro p h o n e s , a n d P h o to p h o n e s .

1 6 6  .— G . L . A n d r i s , J a m e s  M . O r m e s , a n d  H o r a c e  N . E l d r e d , 

3 1 , Q u e e n V ic to r ia S tree t, E .C . D o lb e a r T e lep h o n e ; D ire c t  

W o rk in g T e lep h o n e s a n d T e lep h o n e S y s tem ; H o te l T e le p h o n e  

a n d  T e lep h o n e S y s te m .  Eastern Gallery.

1 6 7  .— B l a k e y , E m m o t t , & C o ., N o rth e rn T e le g ra p h  W o rk s,  

H a lifax . T h e w e ll-k n o w  C ro ss le y T ra n sm itte r , e la b o ra te ly  g o t  

u p , in  g la ss c a se , b ra ssw o rk  b e in g  e le c tro p la te d ; B la k e T ra n s ­

m itte r  ; W a rb u rto n  a n d  C ro ss le y ’s R e la y s , in s in g le a n d d o u b le  

fo i’m , fo r te le p h o n e c irc u its , w h e re a n u m b e r o f s ta tio n s a re  

w o rk ed  in  c irc u it o n  o n e  lin e ; L arg e  5 0 -lin e  S w itc h , a s m a n u fa c ­

tu re d b y th is f irm  fo r m o st o f th e T e le p h o n e E x c h a n g e s in  

E n g la n d , A u s tra lia , & c . & c . Western Gallery and North Nave.

1 6 8  .— B r i t i s h  &  I r i s h  T e l e p h o n e  &  E l e c t r i c  W o r k s  C o m p a n y , 

L i m i t e d , 2 0 , R e g e n t S tre e t, S .W ., a n d 2 8 , Q u e e n S tree t,  

C h e a p s id e , E .C . Im p ro v e d  G o w e r B e ll T e le p h o n es , c o n n e c te d  

b e tw e en tw o p o in ts in th e b u ild in g , a n d a t w o rk w ith o th e r  

te lep h o n ic  a p p ara tu s .  North Nave.

1 6 9  .— C o n s o l i d a t e d  T e l e p h o n e  C o n s t r u c t i o n  a n d  M a i n t e n a n c e  

C o m p a n y , L i m i t e d , 6 , L o m b a rd S tre e t, E .C . T e le p h o n e s a n d  

T ele p h o n ic  A p p ara tu s a n d  M a ter ia ls . T e le p h o n e s o f v a rio u s d e ­

sc r ip tio n s a n d  fo rm s  a re  m a n u fa c tu red  b y  th e  C o m p an y ,  in c lu d in g  

th e “  G o w e r-B e ll,” o r “  L o u d -sp ea k in g T e lep h o n e ,”  a s u se d b y  

th e P o s t O ffice a n d  v a rio u s G o v e rn m e n t d e p a rtm e n ts a t h o m e  

a n d a b ro a d . T h e M ilita ry o r P o rtab le T e le p h o n e , th e B e ll-  

T e lep h o n e a n d B la k e T ra n sm itte rs , a s u se d fo r e x c h an g e  p u r ­

p o se s . T h e M a g n e to -B e ll T e le p h o n e , E x c h an g e S w itc h  B o a rd s ,  

In d ic a to i ’s , a n d v a rio u s A rtic le s u se d fo r c o m m u n ic a tin g b y  

te le p h o n e . A n y  fu r th e r p a rtic u la rs o r in fo i ’m a tio n c a n b e h a d  

b y  a p p ly in g  to  th e  C o m p a n y . {See A d v t . , p . 1 3 3 .)

North Nave and Southern Gallery.

1 7 0  .— F . W . P o p e C o x , B e d fo rd C h a m b ers , P ly m o u th . 

(1 ) T e le p h o n ic  C o m b in a tio n  ( f irs t p riz e s ilv e r m e d a l), c o n sis tin g  

o f M a g u e to C a ll B e ll, C o x ’s T ran sm itte r , a n d  A d e r ’s R e c e iv e r,  

B a se B o a rd , a n d B a tte ry  B o x ; (2 ) S w itc h B o a rd fo r 8 lin e s ; 

(3 ) C o x ’s T ran sm itte r fo r e lec tric c a ll b e lls ; (4 ) A d e r T e le ­

p h o n e s  ; (5 ) T e lep h o n e E b o n ite C a ses ; (6 ) T e le p h o n e s  (v a rio u s ) ; 

(7 ) T ran sm itte rs (v a r io u s ) ; (8 ) M ic ro p h o n e s (s im p le ) . {See 

A d v t . , p . 1 3 2 .)  Eastern Gallery.

1 7 1  .— R . C . C u t t i n g  &  C o ., 1 4 7 , Q u e e n V ic to r ia S tre e t, E .C . 

T e le p h o n e s . {See A d v t . , p . 1 3 8 .)  Eastern Gallery.
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172  ._J. D a v is & Co., Tyrrel Street, Bradford, Yorkshire.

Crossley's ’ Electro M agnetic Telephone Receiver; Crossley's 

Transm itter, with m agnetic bell and generator.
Western Gallery.

173  — E a s t e r n  T e l e g r a p h  C o m p a n y , 66, Old Broad Street. 

Telephone Signal Apparatus for subm arine intercomm unication  

between several persons at one tim e. (See sam e Exliibitoi in. 

C l a s s  VI) South Nave and Eastern Gallery.

174  Ed is o n -G o w e r -B e l l  T e l e p h o n e C o m p a n y o f E u r o p e ,

L im i t e d , 6, Lom bard Street, E.C. Telephones of various descrip ­

tions, and Telephonic Apparatus, jointly with the Consolidate 

Telephone Construction and M aintenance Com pany, Lim ited. 

(See also U n it e d  T e l e p h o n e  C o m p a n y .)

175  .— J. F a u l k n e r , 13, Great Ducie Street, Strangeways, M an­

chester. Double Bell, showing that residuum m agnetism  does 

not interfere with the quickest action required for telephonic oi 

holophonic purposes. Instrument, showing the  change of centra- 

m agnetism , caused by differences in the thickness or quality ot 

iron used for an arm ature, to a four-sided altandæ or exalted  

electro m agnet, one side of the four being open. (A com m on 

com pass-needle is used to show  the  change of central m agnetism .) 

The Altandæ Electro-M agnetic Holophone, consisting ot an. 

altandæ electro m agnet of the cricket-sounder type, with a fixed  

perforated arm ature, between which, and. the open end ot the  

altandæ m agnet a thin iron plate is at liberty to vibrate sounds. 

A Holophone, with iron-covered coil and core, a m agnet being- 

screwed to one end, the open end as before, with a fixed per­

forated armature, having a thin, plate to vibrate between them . 

A  Holophone, with m agnetical poles of one kind placed around 

the coil, the centre iron core being connected to the other pole.
Eastern Gallery.

176  ,_J. T. G e n t  &  Co., Faraday  W orks, Leicester. Gent &  Co.’s 

Patent Telephone Transm itters, with receivers and batteries  

com plete. These transmitters are m arvellously  clear and distinct, 

and will work  with any form  of receiver. Western Gallery.

177  t G r a y  & So n , 58, Fenchurch Street. Telephonic  
* , ’• Eastern Gallery

Apparatus in work. J
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1 /8. Ha r r is o n , Co x  Wa l k e r ^ & Co., Darlington. Telephonic 
Apparatus, &c. Hunning’s Patent Micro-Telephone Transmitters^ 
Cox-Walker’s Receivers or Electrophones; Call Boards, &c., in 
various forms; Indicator Bells for showing when the line is 
occupied Individual Bell (Ander’s Patent) and Vibrating Keys 
for “ calling up ” any one of a number of stations on one line.

Eastern Gallery and Western Gallery.

Hu t c h in s o n  & Co.^ 3 and 4, Great Winchestei’ Street 
E.C., Telephone No. 265. (Telegraphic address, “ Hutchinson, 
London.”) Ebonite Telephone Receivers ; India-rubber Tubing- 
for insulators ; “ International ” Tubing. This black tubing is the 
best known for gas, chemical, and telephonic use; it may be 
covered with braid of various materials and colours.

Southern Gallery.

180 .—Jo h n s o n  & Ph il l ips , 16, Union Court, London, E.C.; and 
Charlton, S.E. Carbon Blocks for Microphones. (See Ad v t ., 
P- South Nave and Southern Gallery.

181 .—Ar m a n d  Lé v y , 252, Goswell Road, London. Telephone 
Receivers in Vulcanite and Celluloid; Magnets; Vulcanite Rod 
sheet and moulded to any shape; Silk, Worsted, and Braided 
Transmitters. Eastern Gallery.

m mSLÅTER Lewis> Hamilton Street, Birkenhead
lelephomc Transmitter, Receivers, and Bell. Manufactured by 
-Exhibitor. Ince 20 Guineas per set of 2, including batteries 
Ihese instruments are not only of substantial character, but are 
free from the complications usually found in others. All the 
working contacts are of riveted platinum, and the coils are wound 
m the most careful manner with specially prepared silk-covered 
copper wire. The transmitter is enclosed in a stout polished teak 
case, of quite a new design in telephony, with a small sloping desk 
attached for taking notes &c.} and will stand, without an inch 
of wire being seen, upon a counter, table, chimney-piece, or 
wall-bracket. There are two receivers of special design with, 
each transmitter, i.e. one for each ear. Eastern Gallery..

183.—J. G- Lo b e a in , C.E., 9, Victoria Chambers, Westminster.
1. JNew Patent Loud-speaking non-Magnetic Telephone, not sus­
ceptible to disturbances from induction or leakage on linos 
2. Patent Call-Signal for magnetic telephones.

Eastern Gallery and Concert-Room Gallery.
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184 .—J. Or m e & Co., 65, Barbican, E.C. Telephones and 

Transmitters as used throughout the country and abroad for lines 
of from 1 to 250 miles. (See Ad v t ., p. 119.) Western Gallery.

185 .—E. Pa t e r s o n , 76, Little Britain, Aldersgate Street, E.C 

Gower-Bell Loud-speaking Telephones ; Johnson's Patent Carbon 
Transmitter; Exchange Boards of various descriptions^ and 
Complete Outfits for telephone exchanges. (See Ad v t ., p. 119.)

South Nave and Southern Gallery.

186 .—Ju l iu s Sa x , 108, Great Russell Street, Bloomsbury. 

Telephone Transmitters and Indicators.
Eastern Gallery and South Nave.

187 .—Sc ie n t if ic  To y  Co m pa n y , Sun AVorks, Kirkwood Road 
Peckham. The Musical Ghost or Electric Songster. A small 

transmitter conveys vocal and other musical souncis any distance 

by secreted wire to the musical ghost, another small instrument 
which reproduces same greatly increased in volume and effect; 
thus a song’ hummed gently at one end is magnified and liteial y 

roared out at the other, causing either great amusement or con­
sternation as desired. Gallery at bach of Concert-Room.

188 .—F. J. Sm it h , Taunton, Somerset. 2 Sets of 'Irans- 
mitters and Telephones. (See Ad v t ., p. 139.) Southern Galle') y.

189 .—Ta s k e r , So n s , & Co., Sheffield. Jolinson’s Transmitter 

has been, devised to overcome the deteriorating influences con­
stantly at work in microphonia transmitters, and thereby to seouie 

absolute permanency of adjustment; to clear the circuit Ox 
noises in the receiving telephone; to increase the clearness and. 

distinctness of articulation ; and to reduce the battery power. 
In combination with, a special arrangement of carbon contacts is 
a branch-circuit of proper resistance, which, working together, 

prevent an undue rise or fall of the electric undulations on 
(See Ad v t ., p. 130.) Southern Gallery.

^90.—Un it e d Te l e ph o n e Co m pa n y , Lim it e d , 36, Coleman 

Street’ E.C. Telephones and Telephone Exchange.
Eastern Gallery.

190a .—Ma g n u s Vo l k , Telegraph Works, Ditchling Rise, 
Brighton. 50-line Telephone Exchange Switch-board, complete, 

with reversed slipper springs to avoid accumulation of clast; 
Table Keys for switch-room; Table and other Jacks r b  witch­
bell for use with battery; Switch-bell Magnets, new pattern; 
Annunciator Drops for exchange switch-board, requiring no con­
nections beyond screwing up on the board; various Switches 

2, 3, and 4 drop Annunciators, complete. Eastern Gallery.
191.—Wo o d h o u s e & Ra w s o n , 11, Queen Victoria Street, E.C. 

A new Telephone; a Microphone upon a new principle.
Eastern Gallery.
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Class VIII.—Electric Lighting.

192 .—G. G. An d r é , Havelock Cottage, Dorking. Electric Light 
(André System). Arc Lamps specially designed for street lighting. 
These lamps, provided with a single pair of carbons, burn 36 hours 
without change. The carbons are fed up as they are consumed by 
means of mechanism in the engine-room, the action of which is 
controlled by the length of the arc in each individual lamp.
The Terrace, part of North Nave, Renaissance and Greek Courts.

193 .—G. G. An d r é , Havelock Cottage, Dorking. Incan­
descent Lamps of 20 and 50 candle-power for street lighting. 
Provision is made for preventing extinction of light. Lamps for 
lighting works and warehouses where colours have to be distin­
guished. Lamps for domestic and general use. A characteristic 
feature of these incandescent lamps is their durability.

Technological Museum and Southern Gallery.

194 .—An g l o -Am e r ic a n Br u s h El e c t r ic Lig h t  Co r po r a t io n , 
Belvedere Road, Lambeth. 1 single Arc Light of 150,000 candle­
power ; 40 Arc Lights of 2,000 candle-power, for illuminating 
Tropical Section and Byzantine Courts ; 20 Arc Lights, assorted; 
6 Arc Lights for illuminating engine house; Sundry Parts of 
Arc Lights. All the above of the Bi’ush. type. (See Ad v t ., 
P- 122.) Tropical End and Byzantine Court.

195 .—An g l o -Am e r ic a n Be u s h El e c t r ic Lig h t  Co r po r a t io n , 
Belvedere Road, Lambeth. 600 Incandescent Lamps from 10 to 
100 candle-power, of the Lane-Fox type.

Alhambra Court.

196 .—Bin k o  & Co., 12, Coleman Street, Bunhill Row, E.O. 
Carbons in fleches, cylinders, and sticks. West Corridor.

197 .—Ge o . G. Bl a c k w e l l , 26, Chapel Street, Liverpool. Swan’s 
Incandescent Lamp, worked by Blackwell’s modification of 
Bunsen’s battery. (See Ad v t ., p. 126.) Southern Gallery.

198 .—Ed w a r d B. Br ig h t , 45, Gerrard Street, London. Im­
proved Powers of Electric Light. North Nave.

199 .—Br it is h El e c t r ic Lig h t Co m pa n y , Lim it e d , Heddon 
Street, Regent Street, W. Ai’c and Incandescent Lamps. (See 
Ad v t ., p. 141.) Italian and Egyptian Courts, North Nave, fyc.
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201__Co m p a g n ie Gé n é r a l e d ’E l e c t r ic i t é (  Ja b l o c h k o f f ’s ),

139 Cannon Street (M. J. Gaudet). Example of Lighting the 

auditorium and stage of a theatre by JablochkofFs electric 

light. Example of Street Lighting ; Patterns of Lamps foi 

streets shops and. warehouses, workshops, &c.; Illustration of 

Railway Station Lighting. (The Crystal Palace Station of the 

London, Brighton, and South. Coast Railway is entirely lighted by 

Jablochkoff.) Opera Theatre and Eastern Gallery.

202   Co u n t r y  M a n s io n s Po r t a b l e  a n d  E c o n o m ic a l  E l e c t r ic

L ig h t "Co m p a n y , 50, Trafalgar Road, S.E. Portable Incandescent 

Drawing-room, Study, Pulpit, and Shop Lamps of great variety. 

In a charmingly furnished boudoir— bronzed statues standing' 

amidst flowers and fems— other artistic and useful lamps are 

shown, with, a special battery for the supply of electricity self- 

contained, or in an adjoining box or cupboard No acids are 

used, and the batteries give off no kind of smell. Ihe object is 

to provide one or any small number of incandescent electric 

lamps at an insignificant first cost. (TOe Ad v t .\ W alls and a 

ceiling shut out the daylight from  this room, causing it to be one 

of the few points in the Palace where electric lights can be 

advantageously seen at all hours of the day.
Western Gallery.

203 .— R. E. C r o m p t o n , Mansion House Buildings, London. 

12  Crompton  Lamps  in  Transept; 2 in Chinese Court; 6 Crompton's 

Pattern Miners’ Lanterns, for use with, incandescent lamps in 

mines • Specimen Length, of Crompton’s Patent Electric Main. 

Conductor. (See Ad v t ., p. 144) Centre Transept.

204  . The Lighting  of the Chinese Court is carried  out by  Messrs.

R. E. C r o m p t o n  & Co. on the same system  as that adopted in the 

Centre Transept, the distribution of the light and the general 

illumination being effected by means of the arrangement of the 

peculiar lanterns and reflecting screens adopted by Mr. Jas JN. 

Slioolbred, C.E., of W estminster, in his patent double-renection. 

system of ’illumination for interiors Chinese Court.

204a .__ Th e Do m e s t ic  E l e c t r ic  L ig h t in g  Co m p a n y , L im it e d ,

6 Lombard Street, E.C. Exhibition of a Modern Mansion fitted 

with Electric Light and Electrical Apparatus. Entrance Room, 

Smoking Room, Dining Room, Drawing Room, and Boudoir- 

decorated, fitted, and embellished in the highest style of modern 

art. (See Ad v t s . pp. 121 & 140). Victoria Cross Gallery.
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2 0 5  .— E l e c t r i c  L i g h t  a n d  P o w e b  G e n e r a t o r  C o m p a n y . O ffice s : 

4 7 , C a n n o n S tre e t, L o n d o n , E .O . W o rk s : 2 9 , B a n k s id e , S .E .  

R a p ie ff L a m p s , a s  u se d  in  Times p rin tin g  o ff ic e fo r n e a rly  th i ’e e  

y e a rs ; In c an d e sce n t L ig h ts fo r d o m es tic p u rp o se s , fo r m in e s , 

c o llie r ie s , a n d  g e n e ra l u se M a x im  In c a n d e sce n t L a m p s  fo r s tre e t  

lig h tin g , s in g ly  a n d  in c lu s te rs ; W e sto n  In d o o r A rc L a m p s ; 

W e sto n  A rc  L a m p s ; M a x im  A rc L a m p s; M a x im  In c a n d e sc e n t  

L ig h t ; R a p ie fE a n d L o n tin L a m p s ; M a x im S e a rc h e r L ig h ts  

fo r to rp e d o  w a rfa re . B y  th is C o m p a n y 's sy s te m  a  la rg e  n u m b e r  

o f a rc a n d in c a n d e sc e n t la m p s a re w o rk ed f ro m  o n e p o in t.  

(M ac h in e ry  b e lo w , n e a r th e sc en e p a in te rs ’ ro o m .) (See A d v t . , 

b a ck  o f W rap p e r.)

North Nave, Boman Court, and Mediaeval Court.

2 0 6  .— T h e E l e c t r i c  L i g h t  C a r b o n  C o m p a n y , 1 3 3 , G re a t  

S u ffo lk  S tree t, B o ro u g h . A  C o lle c tio n  o f S o lid C a rb o n  R o d s o f  

v a rio u s  d ia m e te rs a n d  le n g th s  fo r e le c tr ic lig h tin g , w ith  L a m p s ; 

a  C o lle c tio n  o f  P a te n t.C arb o n  R o d s  m a d e  h o llo w ; a  C o llec tio n  o f  

P a te n t C a rb o n  R o d s , w ith  w ire  in  c e n tre  fo r g re a te r c o n d u c tiv ity .

West Corridor.

2 0 7  .— E l e c t r i c L i g h t  E n g i n e e r i n g  C o m p a n y , 3 5 , Q u e e n  

V ic to r ia S tree t, E .C . C o m m o n &  Jo e l 's P a te n t E le c tric L ig h t  

A rc  L a m p s . Ground Floor.

2 0 8  .— E l e c t r i c  L i g h t i n g  S u p p l y  C o m p a n y , 25, Q u e e n A n n e ’s  

G a te , W e stm in s te r . H e d g e s ’ P a te n t “  G ra v ity ”  E le c tr ic L a m p ,  

w ith m a g n es ia b lo c k ; H e d g e s ' F o c u ss in g G ra v ity L a m p ,  

w o rk sh o p  p a tte rn , w ith o u t c lo ck w o rk o r p a rts lia b le to  in ju ry , 

th e se p a ra tio n  a t th e  p o in ts  b e in g  e ffe c te d  b y  a n  e le c tro  m a g n e t ; 

sa m e L a m p s , w ith d iffe ren tia l a c tio n to  w o rk in se r ie s , ta k in g  

c a rb o n s 3  f t. 3  in . in  le n g th , to b u rn  1 6  h o u rs . T h e C o m p a n y ’s  

s ta n d a rd  fo rm  o f P a te n t S w itc h , fo r  in s ta n ta n e o u sly  su b s titu tin g  

o n e  lig h t  fo r  a n o th e r , a s su p p lie d  to  n e a rly  a ll th e  le a d in g  e le c tr ic  

lig h tin g  c o m p a n ie s ; th e sa m e , w ith  d u p le x  c o n ta c ts  fo r c u rren ts  

o f  h ig h  e lec tro -m o tiv e  fo rc e ; D e v ia to r  a n d E le c tr ic  L ig h t  In d ic a to r,  

a s d e sig n e d  fo r u se in  th e  L iv e rp o o l D o c k s ; D iffe re n tia l C lu tc h  

L a m p , a rra n g e d  fo r s tre e t lig h tin g . B y  th e se le s s lig h t is a b ­

so rb e d  th a n  in  th e  o rd in a ry  o p a l g la ss , a n d  th e  c o lo u r h a rm o n ises  

w ith g a s lig h t. O rn a m en ta l B ro n z e L a n te rn  w ith tin te d g la ss . 

D ra w in g  sh o w in g  a rra n g e m e n t o f lig h ts  in  th e  L iv e rp o o l D o c k s.

West Corridor.

2 0 9  .— W m . E l m o r e , 9 1 , B la c k fria rs  R o a d , S .E . T h e  “ H a lle tt”  

A rc  a n d  In c a n d e sc en t L a m p s . C o m p le te S y s te m  o f L ig h tin g  a s  

a p p lie d  to  p u b lic  s tre e ts , g a rd e n s , o p e n  sp a c e s , th e a tre s , fa c to rie s , 

w o rk sh o p s , h o te ls , h o u se s , & c . (See A d v t s . , p p . 1 1 0  a n d  1 1 1 .)

Avenue between Pompeian House and Chinese Court.
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210  .— F. L. F a t i r ig , Southam pton. A rc Lamps.

South Gallery.
211  .— A . L. F y f e , 9 and 10, M aidenhead Court, A ldersgate 

Street, E.C. A rc Electric Lamps, to light up a com pletely- 

furnished tent. Queen’s Corridor.

212  .— T h e  H a m m o n d  E l e c t r i c  L ig h t  a n d  P o w e r  Su p p l y  C o m ­

p a n y , L im i t e d  (H olders of the Patent Rights of the Brush. 

System for the N orthern Counties of England, and for Sussex  

and H am pshire, and G eneral A gents of the Brush. Com ­

pany), 110, Cannon Street, London; 36, D ale Street, Liver­

pool; W harncliffe Cham bers, Sheffield; Post O ffice Buildings, 

M iddlesborough. 64 Brush. Electric Lamps and Incandescent 

Lam ps. These lights provide the w hole of the illum ination  

of all the corridors and staircases from  the Low Level Station  

to the entrance to the Palace from the corridor; also for the  

avenue betw een Pom peian H ouse and Chinese Court, the end  

of the W est Corridor, the avenue betw een the Chinese and  

Birm ingham Courts, the avenue in front of the Chinese Court, 

the pathw ay leading from the U pper Terrace to the Panoram a  

of the Siege of Paris ; also ah office in the N ave betw een the  

Jablochkoff Stand and the Electric Lightship, in w hich, is show n  

a Printing Press w orked by pow er transm itted from a Brush. 

D ynam o.
Railway Corridors, leading to L. B. ty S. 0. Railway, 

and Costume Court.

213  .— G -. H a w k e s  & Co., 9, V ictoria Chambers, W estm inster. 

6 Electric A rc Lights of 6,000 candle-pow er each. A sim ple, 

neat, and self-regulating electric light, thoroughly free in its 

w orking from cogs, w heels, pulleys, strings, clockw ork, or such, 

like m echanism. The arc is established by the passage of the  

current operating upon tw o m agnets, and is controlled  and sus­

tained at its proper dim ensions by a regulator w hich allow s the  

carbons propsrly to approach, © ach. other at an infinitesim ally  

slow  rate. The light can be m aintained  for any period required, 

varying  from  6 to 20 hours, or longer, in a single lam p, and from  

12 to 40 hours, or longer, in a double lam p. In  the double lam p  

the current is autom atically sw itched from  one pair of carbons to  

the other at the proper tim e. (See A d v t ., p. 118.)
Western Gallery,under Gymnasium.

214  .— W . T. H e n l e y  (W . T. H enley’s Telegraph  W orks Com ­

pany), 8, D raper's G ardens, Throgm orton Street, E.C. Lam ps  

for Electric Light.

North Nave, Western Gallery, and West Corridor.
215  .— Jo h n s o n  &  Ph i l l ip s , 16, U nion Court, London, E.C.; and  

Charlton, S.E. Brockie’s Patent Electric Lam p ; Carbon Rods
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(black and coppered); Patent System (underground) of Pipes for 

electric light circuits. (See Ad v t ., p. 127.)

South Nave and Southern Gallery.

216 .— Ge r a r d & Co., 9, Victoria Chambers, Westminster, 

S.W. Grérard;s Patent Electric Lamps for factories and ware­

houses ; Gerard’s Patent Electric Lamps for streets, docks, 

harbours, &c.; Gerard's Patent Electric Lamps for theatres, 

halls, and public buildings; Gérard’s Patent “ Veilleur” or Auto­

matic Cut-off for using where a large number of lamps are placed  

on one circuit, so that, should an accident occur to any one lamp,, 

the others will not be affected. (See Nd v t ., p. 128.)

South Nave and Western Gallery, also lighting the 

China Court.

217 .—J. H a y  A t h o l e M a c d o n a l d , 15, Abercromby Place, 

Edinburgh. Model of a Holophote Course Indicator, for pre­

venting collisions at sea—an electric light with a movable 

reflector. While the vessel's helm is amidships, the reflector is 

held fast projecting the light straight ahead. On the helm being* 

put to port, the reflector is set free to sweep from straight ahead 

to starboard. When the light has been moved round to star­

board, it is automatically shut out from view, until it is brought 

back to straight ahead. The sweep from ahead to starboard can 

then be repeated, and this can be done again and again, as long 

as the helm is ported. The converse action, sweeping from  

ahead to port, is obtained when the helm is pat to starboard.

South Nave.

218 .—E. Mu l l e r , 94, Kennington Road. Glasses for Incan­

descent Lamps; Air Pumps for Lamps. Eastern Gallery.

219 .—Th e Na t io n a l  E l e c t r ic L ig h t Co m pa n y , Glasgow. 

Patent Incandescent Lamps. North Nave.

220 .—Ro w a t t  & Fy f e , 52, Queen Victoria Street, E.C. 6 Pilsen 

Lamps, 10 Joel Lamps. Handel Orchestra, and Pompeian House.

221 .—Sc ie n t if ic  To y  Co m pa n y , Sun Works, Kirkwood Road, 

Peckham,. The One Shilling Electric Lamp burns two hours 

without attention, consumes Reniei’ carbons, automatic action, 

brass works, &c. With each lamp a book of instructions is sup­

plied, enabling any person to construct powerful batteries for 

working same at trifling cost. (See Ad v t ., p. 139.)

Gallery at bach of Concert Room.

222 .—Sc h o o l o f Su b m a r in e Te l e g r a ph y , Te l e ph o n y , a n d  

E l e c t r ic  L ig h t , 12, Princes Street, Hanover Square W. (removed 

from 4, George Street, Hanover Square). A new Incandescent 

Lamp. (See Ad v t ., p. 3 of Wrapper.) North Nave.
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223  .— S i e m e n s B r o t h e r s & C o., 12 , Q ueen A nne s .G ate, 

W estm inster. 1 S i© ni6iis ? H ang ing  P endu lum  L am p, burn ing 'm  

connection  w ith the D 2 U prigh t M ach ine , m entioned in C l a s s  

III. ; 6 S iem ens ’ D ifferen tia l L am ps  in  la rge chandelier, exh ib ited  

by M essrs. S iem ens ’ F reres; 2 S iem ens’D ifferen tial L am ps on  

iron po los fo r strest ligh ting ; 50 to 60 S w an IncandG scen t  

L am ps, ligh ting M essrs. B ertram & C o/s sa loon d in ing -room . 

T he above 8 d ifferen tia l and  60 S w an  lam ps are  m ain tained  by  the  

W 2 D 7 m ach ine  m entioned  in  C lass III. ; 6 S iem ens ’ D ifferen tia l 

L am ps, m ain tained  by  the  S  D 8 m ach ine  m entioned  in  C lass III«  j 

1 S iem ens ’ H ang ing  P endu lum  L am p, w ith abu tm en t po le , C ity  

o f L ondon  pattern ,w ith  reflec to r; 1 S iem ens ’ H ang ing  P endu lum  

L am p, enclosed in square lan tern w ith , reflec to r ; 1 S iem ens  

H ang ing  P endu lum  L am p, w ith  cover rem oved  ; 1 S iem ens ’ la rge  

P endu lum L am p, uprigh t ; 1 S iem ens la rge P endu lum . L am p, 

w ith , abu tm en t po le , in reflec to r, upon cast-iron stand , w ith  un i­

versa l m otion ; 1 S iem ens* D uplex  H anging ' P endu lum  L am p, on  

stand ; 2 S iem ens ’ D ifferen tial L am p, w ith abu tm en t po les on  

lam p-posts, C ity of L ondon pattern ; 1 S iem ens ’ D ifferen tial  

L am p, w ith cover rem oved ; 1 S iem ens* D ifferen tia l L am p, fo r  

sh ip 's  use  ; 1 S iem ens"  L am p,  w ith  horizon tal carbons  ; 1 G lobu lar  

L an tern , w ith pendan t, ash tray , coun terw eigh t, and 20-inch . 

alabaster g lobe ; 1 G lobu lar L an tern , w ith , reflec to r, C ity of 

L ondon  pattern  ; 1 S quare  L an tern , w ith  inverted  um brella-shaped  

reflec to r and  w eather covers. South End of Palace.

224  .— M e s s r s . S t r o d e & C o., 48 , O snaburgh S tree t, N .W . 

4 E lectric  A rc L am ps (M ackenzie ’s P aten t), suspended to light 

3 bays ; each , lam p w ill be supp lied w ith electric cu rren t from  

separa te dynam o m ach ines. E lectric L igh ts (M ackenzie ’s  

P aten t) on S tandards; Incandescen t E lectric L am ps on O rna ­

m ental S tandards. M ackenzie ’s P aten t E lectric A pparatus fo r  

ligh ting G as ; A rt M etal W ork fo r E lectric lam ps. (See A d v t ., 

p 154  ) West Corridor and South Nave.

225  .__ S w a n ’s E l e c t r i c  L i g h t  C o m p a n y , L i m i t e d , 13 , M osley -

S tree t, N ew cast]e-on -T yne. S w anks P aten t Incandescen t L am ps,  

fitted to chandeliers specially designed to su it them . . T hese  

lam ps w ere aw arded the on ly go ld m edal w hich w as g iven at 

P aris specia lly fo r incandescen t lam ps. T hey  are supp lied , w ith  

elec tric ity from one of M essrs. S iem ens ’ A lternate C urren t 

G enera tors, described under C l a s s III. (See A d v t ., p . 135 .)  

Picture Gallery.

226  . S w a n ’s E l e c t r i c  L i g h t  C o m p a n y , L i m i t e d . S w an ’s

P aten t Incandescen t L am ps, fitted to brackets ; T ab le L am ps ; 

M iners ’ and  D ivers ’ L an terns; also  accesso ries  used  in  connection
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with, the Swan Lamps. Swan Lamps, with accessories, may be 
seen in Office in South Nave. Swan Lamps are also shown at 
Messrs. Elkington s Stands West Corridor; at Messrs. Bertram & 
Roberts' Saloon Dining Rooms, at the south end of the Building. 
Current for these is also supplied from Messrs. Siemens Brothers’ 
machines. They are also in opøration at Ivlessrs. W. Elmore’s 
Stand between Pompeian House and Chinese Court; at Messrs. 
Hindley’s Annexe in West Corridor; and at the Turner Gas- 
Engine Company’s Stand, West Corridor; also in Furniture 
Court, which is lighted by a large Electrolier fitted with Swan 
Lamps. (For further particulars, see Ad v t . p. 135.) South Nave.

227. G. W. Wig n e r , F.C.S., F.I.C., &c., 79, Great Tower 
Street, E.C. Automatic Regulators for the Electric Light. The 
regulators are actuated solely by water pressure, which, may be 
obtained from the mains or from a cistern. The quantity of 
water used, is from gallon to 1 gallon per day. Two forms are 
exhibited, one as a street lamp, in which, the carbons are above 
the regulator; one for factory and general use, in which, they are 
below the regulator. Eastern Gallery.

228.—Wo o d h o u s e & Ra w s o n (Agents to the Anglo-American 
Brush, and Lane-Fox Incandescent Electric Light System), 
11, Queen Victoria Street, E.C. Improved Lamps (Incandescent 
and Arc); Electrical Lighting of Trains; Patent Electrical 
Couplings, Fittings, Brackets, Standards, &c., for incandescent 
lighting. Eastern Gallery.

Class IX.

Electric Motors and Transmission of Energy.

1 229. A. Apps , 433, Strand. Electro-Magnetic Model Engine, 
giving the maximum effect of the attraction, and repulsion of
electro-magnets. ^orth Nave.

230 .—Ed w a r d B. Br ig h t , C.E., 45, Gerrard Street. An
improved Electro-motor. North Nave.

231 .—T. Cr a mpt o n & Co., 251, High Holborn, W.C. Small 
Motors (stationary and locomotive). Southern Gallery.

232 .—F. E. Fa h r ig , Electrician, Southampton. F. E. Fahrig’s 
Patent; Dr. HemstecL’s, MJ)., Patent Motor. This Patent is 
called the Eclipse Motor. Fahrig & Hemsted—Patent taken out 
in these two names. Southern Gallery.
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2 3 3  .— L a w s  & C h a t t e r t o n , 4 6 , Q u een A n n e ’s G ate , W est­

m in ste r. P lan an d lo n g itu d in al an d  tran sv e rse  sec tio n s o f th e  

p ro p o sed C h arin g C ro ss an d W ate rlo o E lec trio R ailw ay ; w ith  

sec tio n al m o d e ls ., sh o w in g th e  m o d e  o f co n stru c tin g  th e su b w ay  

in  th e  b ed  o f th e  riv e r, an d  w o rk in g  m o d e l o f ca rriag e .

Concert-Room Gallery.

2 3 4  .— E . P a t e r s o n , 7 6 , L ittle B rita in . E lec tric  M o to rs . {See 

A d v t ., p . 1 1 9 .)  South Nave and Southern Gallery.

2 3 5  .— M e s s e s . S t r o d e  & C o ., 4 8 , O sn ab u rg h . S tree t, N .W . 

E lectric  M o to r. {See A d v t ., p . 1 5 4 .)

West Corridor and South Nave.

Class X.—E lec tro -M ed ica l A p p ara tu s .

2 3 6  .— A . A p p s , 4 3 3 , S tran d . N ew  C o n stan t M edica l B atte ry , 

w ith  c lo sed  ce lls ; v ery  p o rtab le . ’ North Nave.

2 3 7  .— A r n o l d  & S o n s (b y ap p o in tm en t to H ei ’ M ajes ty ’s  

-G o v ern m en t), 3 5  &  3 6 , W est S m ith fie ld , E .C . M ed ical G alv an ic  

B atterie s. A rn o ld  &  S o n s*  P a ten t C o n tin uo u s C u rren t B attery ; 

A rn o ld  & S o n s J P o rtab le B ich ro m ate B atte ry ; A rn o ld  &  S o n s ' 

Im p ro v ed  G alv an ic  C au tery  B atte ry ; T ib b itt’s  C o n tin uo u s C u rren t  

B atte ries ; S td lire i? s C o n tin uo u s C u rren t B atte rie s ; G u iffe ’s  

C h lo rid e o f S ilv e r B atterie s ; A rn o ld  &  S o n s* M o d ified S m ees ’ 

B attery ; A rn o ld & S o n s ’ C o n tin u o u s C u rren t B attery , w ith  

im p ro v ed  reg u la tin g  d ia l, &c., & c. Western Gallery.

2 3 8  .— A s h w o r t h  B r o t h e r s , M o s s B ro o k W o rks , C o lly h u rst,  

M an ch este r. C o n v ey in g  e lec tric ity  fro m  a  b a ttery  to  th e  h ead  o r  

an y  p art o f th e b o d y , th ro u g h th e n u m ero u s  en d s o f th e  w ires  

(1 5 0 0 p o in ts ) o f “ M etallic  C o m b -B ru sh es.” F o r to ile t an d  b a th  

u se ; a lso  fo r h o rses, ca ttle , d o g s , & c. {See A d v t ., p 1 2 4 .)

Western Gallery.

2 3 9  .— F . B a p t y , G reen w ich an d L eed s . A  co llec tio n  o f M ag ­

n e tic C u rativ e A p p lian ces , co m p ris in g B elts, L u n g an d N erv e  

In v ig o ra to rs , C h est P ro tecto rs, K n ee C ap s , S o les, & c., m an ufac ­

tu red u n d er ex h ib ito r ’s p a ten t, w ith  sp ec ia lly -co a ted  an d  (w h ere  

requ isite ) ca rv ed b ars (o r m ag n ets). A  co llec tio n o f G alv an ic  

B atte rie s an d C o ils fo r m ed ical p u rp o ses . A  co llec tio n o f 

M ag n eto -E lec tric  M ach in es fo r m ed ica l p u rp o ses .

Western Gallery,.

2 3 9 a .— B l a k e y , E m m o t t , &  C o ., N o rth e rn T eleg rap h W o rk s , 

H alifax . M o tte rsh ead & C o .’s C o n tin u o u s C u rren t L eclan ch é  

B atte ries , w ith . 2 0 , 3 0 , o r 5 0 C ells, w ith D r. D ix o n M an n ’s  

Im p ro v ed F o rm  o f H and le; C arb o n D isc E lec tro d es ; F lex ib le  

F la t E lec tro d es ; U terin e E lectro d e ; M ack en z ie 's L aryn g eal 

E lectro d e; V ertica l E lec tro d es . Western Gallery and North Nave.
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2 4 0  .— L . C l a r k , M u i r h e a d , &  C o ., 2 3 , R e g e n c y  S tre e t , W e s t ­

m in s te r . C h lo r id e  o f S ilv e r  M e d ic a l B a tte ry , w ith , f i t t in g s . (See 

A d v t . , p . 1 3 1 .)  Between Sheffield Court and Chinese Court.

2 4 1  .— C o x e t e r  & S o n s , 2 3 a n d 24<, G ra fto n S tre e t , E a s t ,  

T o tte n h a m  C o u i ’t R o a d , L o n d o n , W .C . M e d ic a l B a tte r ie s .  

F ir s t c la s s a w a rd , In te rn a tio n a l M e d ic a l C o n g re ss , 1 8 8 1 . O n ly  

m e d a l a w a rd e d  s p e c ia l ly  fo r m e d ic a l e le c tr ic ity , ^ E x p o s it io n  d e  

F E le c tr ic i té , P a r is , 1 8 8 1 .  Western Gallery.

2 4 2  .— M e s s r s . D a r l o w  &  C o ., 4 4 3 , S tra n d , W .C . A p p lia n c e s  

c o n s is t in g o f s m a ll P o r ta b le F le x ib le M a g n e ts , m a d e u p in to  

B e lts ,  C h e s t P ro te c to rs ,  L u n g  P i ’o te c to rs ,K n e e  C a p s ,  W ris t le ts ,  a n d  

v a r io u s  o th e r  a r t ic le s fo r a p p ly in g  to  d if fe re n t p a r ts o f th e  b o d y  

fo r  th e  c u re  a n d  a lle v ia tio n  o f  d is e a se ; th e  m a g n e ts  b e in g  d o u b ly  

p ro te c te d  f ro m  o x id a tio n  a n d  ru s t , b y  b e in g  f irs t c o v e re d  w ith  a  

b ro n z e  v a rn is h , a n d  th e n  in s u la te d  b e tw e e n  tw o  la y e rs  o f in d ia -  

ru b b e r  c lo th . A ls o  M a g n e to -E le c tr ic  M a c h in e s fo r  m e d ic a l p u r ­

p o s e s . F o r  fu r th e r  p a r t ic u la r s  s e e a d v e r tis e m e n t  a n d  d e s c r ip t iv e  

p a m p h le t, p o s t f re e . (See A d v t . , p . 1 1 2 .) Western Gallery.

2 4 3  .— J o s e p h  D a v i s  &  C o ., F itz ro y  W o rk s , K e n n in g to n P a i ’k  

R o a d . M a g n e to -E le c tr ic  M a c h in e s  fo r  m e d ic a l  p u rp o s e s .

Eastern Gallery.

2 4 4  .— F . H . F e a r n s . (A g e n t, M . M a rx , C ry s ta l P a la c e .)  

F e a rn 's Im p ro v e d  M a g n e to M a c h in e s , fo r th e u s e o f n e rv o u s  

d is e a s e s  o f  a ll k in d s .  Eastern Gallery.

2 4 5  .— B . C o p s o n  G a r r a t t , 1 6 , F in s b u ry S q u a re . M a g n e to ­

E le c tr ic  A p p lia n c e s  s h o w in g  th e  la te s t a n d  m o s t a p p ro v e d  m e th o d  

o f  h e a lin g  b y  m e a n s  o f  a u ra  o r  c u r re n ts  d is c h a rg e d , f ro m  m a g n e ts , 

e n c lo s e d  in  v a r io u s  g a rm e n ts ,  a n d  a p p lie d  to  th e  n e rv e  c e n tre s  a n d  

v ita l o rg a n s s im u lta n e o u s ly , to  p ro d u c e  m o re  f re e d o m  o f a c tio n  

b e tw e e n  n e rv e  c e n tre s  a n d  n e rv e  e x tre m itie s . T h e  e x h ib ito r  c la im s  

th a t l ie  h a s  s o lv e d  th e  p ro b le m  o f th e  a d a p ta b il i ty  o f m a g n e tic  

t r e a tm e n t to  in tr ic a te  c a se s  b y  in tro d u c in g  c o m p o u n d  m a g n e ts  o f  

s u p e r io r  p o w e r in  d if fe re n t p o s itio n s , a c c o rd in g  to th e re q u ire ­

m e n ts  o f th e  p a tie n t ,  th e  e x tre m e  l ig h tn e ss  a n d . f le x ib i li ty  o f h is  

s p e c ia l M a g n e ts  e n a b lin g *  h im  to  c o n c e n tra te a h ig h , d e g re e o f  

M a g n e tic p o w e i ’ a t a n y d e s ire d p o in t , w ith o u t d is c o m fo rt o r  

o b je c tio n a b le  w e ig h t . I t  is  a ls o  c la im e d  th a t M a g n e ts p re p a re d  

b y  h is s p e c ia l p ro c e s s p e rm a n e n tly  m a in ta in  th e ir th e ra p e u tic  

v ir tu e . F o r  p a r tic u la r s  o f M r. G a rra t t ’s  m e th o d  o f  t r e a tm e n t  s e e  

h is  p u b lish e d  e s s a y s  :— “  M a g n e tis m  a n d  E le c tr ic i ty  : th e ir  C u ra ­

t iv e  P ro p e rt ie s e x p la in e d ; 3 3 “  T h e T ru e P h ilo s o p h y  o f H e a lth ,  

a n d  H e a lin g ; 3 3 “  M e n ta l a n d  P h y s ic a l  M a la d ie s; 3 3 { <  W o rry  : i ts  

D a n g e rs a n d R e m e d y ; 3 3 “  N e rv o u s E x h a u s tio n a n d  P h y s ic a l  

P ro s tra t io n  : th e ir  C a u se a n d  C u re / ' & c ., to  b e  o b ta in e d o f th e  

a u th o r a t h is c o n s u lt in g ro o m s , 1 6 , F in s b u ry  S q u a re , L o n d o n ,  

E .C ., o r  a t  th e  E x h ib itio n . (See A d v t . ,  p . 1 3 8 .) Western Gallery.
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246 .—J. H. Ma r t in , 272, Regent Circus. Belts, Lung 
Invigorators, and other appliances for all parts o£ the body, all 
all of which, have encased within them the most perfect medical 
magnets for conserving and promoting that vital power upon, 
which, the healthy action of all the vital functions depends; also 
acting as an external agent of great value for soothing and 
invigorating the nervous and general systems. This exhibitor 
aims from a humanitarian point of view to make the most 
comfortable, natural, efficient, and economical appliance possible, 
believing that if health is valuable to the wealthy it is doubly so 
to the poor. A pamphlet containing fullest particulars sent 
gratis to all parts on application to the Inventor and Maker, 
272, Regent Street, London, W. It may be stated also that 
these appliances are well known all over the world, and that they 

bid fair to become the universal favourite. Western Gallery,
247 .—J. F. Pr a t t , 43 (late 420), Oxford Street. Electro­

Medical Batteries, Reophores, Conductors, &c.: Dr. Stohrer’s new 
10-cell constant Current Battery; Dr. Stohrer’s 30-celL Battery, as 
used at St. Bartholomew's Hospital; Dr. Stohrer’s 20-cell Battery, 
as used at St. Bartholomew's Hospital; Dr. Stohrer’s 20-cell 
Hospital Battery, as used at St. Bartholomew’s Hospital; Dr. 
Stohrer’s 2-cell Induction Battery, as used at St. Bartholomew’s 
Hospital; Dr. Stohrer’s 1-cell Induction Battery, as used at St. 
Bartholomew's Hospital; Dr. Stohrer’s Actual Cautery, with 4 
large cells; Pratt’s small 20-cell Battery, constant current; Pratt’s 
30-cell Battery, constant current; Duchennes large Coil Machine; 
Magneto Batteries, of various sizes ; Magneto Batteries, with dial 
for regulating the amount or force of shock; Electro-Magnetic 
Battery, as used at St. Bartholomew’s Hospital; Electric Bell for 
invalids ; Duchennes Pedal Rheostat; Metallic Rheophores, with, 
disks and cups ; Metallic Brushes; Double Rheophore, for spine; 
Six-cup Rheophore, for spine; Mothral Vaginal Rectum Reo- 
phoresj Dr. M. Mackenzie’s Laryngeal Rheophore; Mr. Lennox 
Browne's Laryngeal Rheophore ; Serre fine Conductors and 
Needles, for electrolysis; Dr. Russell Reynolds’s Cup Rheo- 
phores; Dr. Tibbett’s extra large Rheophores; Olivery Rlieo- 
phores, covered; Conical Rheoplioi’es, covered; Ladies’ Belt, 
fitted with small battery, to apply a constant current to the 
abdomen, &c. Western Gallery.

248 .—Me s s e s . J.L. Pu l v e r m a c h e r  & Co., 194, Regent Street, W. 
Medical Batteries for the profession and patients. Auto-Electric 
Band Batteries; Hydro-Electric Bands; Pocket Batteries with, 
articulated elements ; Chain Batteries; Interrupter; Electrolytic 
Dosometer for delicate measuring of the current; Voltameter, 

single and double ; Electrodes of all sorts. Western Gallery.
249 .—W. Ro g e r s , M.R.C.V.S., 115, New Road, Whitechapel 

Road, London. A Portable Spring Electric Battery, always 
charged. It is only necessary to press down the spring to create 

instantly a powerful or slight shock as may be required. (See 

Ad v t . p. 123 ) Eastern Gallery.
D



250 .—Sc r iv e n e r , Gil l , & Co., 221, Regent Street, W. Mag­
netic Curative Appliances (Amynterion) specially constructed by 
the original inventor of this therapeutic system of cure, Mr. P. 
W. Seymour. In this case are exhibited apparatus for developing 

all those electrical qualities used medically, viz. Franklinism, 
Galvanism, Faradism, and Magnetism. Western Gallery.

251 .—H.Gr. Wh it in g , Medical Electrician, 11,Poultry Chambers, 
Cheapside, E.C. Whiting's Patent Perforated Ferruginous and 
Odic Force Curative Appliances are adapted for all climates, and 
supply a continuous force in all cases of nervous exhaustion. 
These magnetic appliances retain their power for many years; 
they are elegant in appearance, and in best designs. Whiting’s 
Magnetod Belts foi- the prevention of sea-sickness, Hair-Brushes 
for removing headache in three minutes, Tooth-Brushes to prevent 
toothache, Invalid Boots combining’ mechanical and curative 
advantages, Medical Coils, Machines, Batteries, etc. “ The 
Magnetod ” has "been tested' by royalty and many distinguished 
persons, and received special favour in India, Africa, West Indies., 
North America, Brazil, Malta, Australia, New Zealand, Tasmania, 
New Guinea, Canada, France, Germany, Switzerland, and other 
countries; and for curative value these appliances are unequalled. 
(See Ad v t . p. 125.) Western Gallery.

252 .—Za n n i & Co., 47, Holborn Viaduct, E.C. Magneto- 

Electric Machines for medical purposes, &c. &c. (Agent, Mr. 
F. Bertram. West Corridor.

Class XL—Electro-Chemistry.

253 .—A. Apps , 433, Strand. Battery Power Indicator. This 
instrument indicates exactly what rise or decline takes place 
during the action of a battery, and may be adjusted to almost 
any current. The progress of polarisation and the establishment 
of local poles and their extent may he conveniently studied by 
this method. North Nave.

254 .—Br o u g h t o n  Co ppe r  Co m pa n y , Broughton Copper Works, 
Manchester. Hydraulic Press Rams and Plungers, electro cop­
pered—these Rams will stand the heaviest hydra ulic pressure used 
without the copper separating from the iron, effect great saving in 

press leathers; Rollers for Starching Machines, &c., electro 

coppered—these rollers answer the purpose wul, and can be re­
coppered ■when worn out; Locomotive and Marine Boiler Tubes, 
wrought iron electro coppered—the copper is deposited so firmly 
that a tube may be heated to a red heat and plunged in water 
without showing any blisters. Eastern Gallery.

255 .—Ca s s e l l , Pe t t e r , Ga l pin , & Co., La Belle Sauvage Yard, 

Ludgate Hill, E.C. Case containing Electrotypes of Engravings, 
selected from the publications of Messrs. Cassell, Petter, 

Galpin, & Co.; together with printed impressions from the said 
electrotypes. Eastern Gallery.

251.%25e2%2580%2594H.Gr
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256 .—L. C l a r k , Mu ir h e a d  & Co., 23, Regency Street, West­
minster. Muirhead's Improved Form of Thomson and Varley^ 
Slide-resistance Coils, Registered Design; Standard Condenser, 
| Microfarad ; Standard Condenser, | Microfarad; Standard 
Condenser, 1 Microfarad j Standard Condenser, 1 Microfarad, 
subdivided -1 ’2 '3 ’4=1, Microfarad. {See Ad v t . p. 131.)

Between Sheffield Court and Chinese Court.
257 .—E l k in g t o n & Co., Manufacturing Silversmiths, 22, 

Regent Street, S.W., London. Inventors of the electro-plating  
pi-ocesses and fine art reproducers in the precious and other 
metals; bronzists, &c. Exhibit specimens of objects produced 
entirely by electro deposition. Articles gilt and silvered by the 
electro processes; electrotype, bronzes, bas-reliefs, &c., &c. 
Candelabra, lamps, chandeliers, sconces, &c., fitted with Swan’s 
Incandescent Lights, adapted for the lighting of drawing-rooms, 
dining-rooms, and other domestic purposes. The various processes 
of Electro-depositing, Gilding, Plating, Moulding, &c., shown in 
operation, and explained by skilled operators. West Corridor.

258 .—Wm . E l m o r e , 91, Blackfriars Road, S.E. The “Elmore” 
Dynamo-Electric Machine, and special electro-depositing solutions 
for depositing Gold, Silver, Copper, Brass, Tin, Zinc, and Nickel, 
in Electro-plating. The cc ElmoreDynamo-Electric Machines 
Electrotyping, Manufacturing Tin-plates, Galvanizing, Refining 
Metals, Extracting Metals from their Ores, Generating Oxygen, 
Hydrogen, and other gases. Chemicals used in the art processes 
Electrotypes, Art Subjects, Bank-note Plates, etc., which have 
been produced by the <c Elmore” machine. Metal goods of 
various kinds which, have been electro-plated by the “ Elmore ” 
machine. {See Ad v t . pp. 110 & 111.)

Avenue between Pompeian House and Chinese Court.
259 .—Db . J. H. G l a d s t o n e  and M r . A. Tr ib e , 1 7, Pembridge 

Square. Applications of Local Electric Action to Chemical' WorJc 
The chief agent employed is named the copper-zinc couple. It 
consists of zinc coated with spongy copper, or zinc mechanically 
associated by heat with the negative metal. The principal 
results of its application are: (a) The decomposition of water 
(exhibited); (6) Preparation of the paraffins, or the hydrides, 
of the alcohol radicals (exhibited); (c) Preparation of many zinc 
ethers; {d) Reduction of nitrates and nitro-compounds (exhibited); 
(e) Information concerning the constitution of many organic com­
pounds. Another couple is lead coated with spongy peroxide, 
as in the Plante and Faure accumulators. The results exhibited 
are: (a) The decomposition of water, with formation o£ the 
yellow oxide; (6) The decomposition of dilute sulphuric acid, 
with formation, of sulphate of lead. South Nave.

260 . A l f r e d  Tr ib e , F.I.C. (Lecturer on Chemistry in Dulwich
College) 14, Denbigh Road. Electrographs: Silver plates on 
which are deposited copper and silver peroxide. These deposits 
are obtained while the insulated plate stands immersed in a 

d  2
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solution of copper sulphate undergoing electrolysis, and indicate  

the influence of varying conditions on the distribution of 

electricity; analogies between static and dynam ic electricity; 

relation between lines of force and boundary configurations ; 

dissym m etry in non-uniform fields; relation between electric 

incidence and refraction. Concert-Room Gallery.
261  .— H. W ig g in  & Co., George Street Parade, Birmingham . 

Pure Nickel in grains, cubes, and shotted ; Cast Ingots of Pure  

Nickel and Nickel Alloys; M alleable Nickel and Cobalt Anodes 

for Electro-depositing (Patent); Cast Nickel and Cobalt Anodes 

for Electro-depositing ; Single and Double Salts of Nickel and  

Cobalt for Electro-plating; Sheets of M alleable Nickel and  

Cobalt (Patent) ; Pure Nickel W ires (Patent) and German Silver 

W ires for Electrical purposes; Nickel and Cobalt Oxides; 

Sulphate of Copper; Sulphate of Iron. Eastern Gallery.

Class XII.— M agnets, Com passes, Horology, Instru­
m ents of Precision, & c.

262  .— H e r  M a j e s t y 's G o v e r n m e n t  (Postal Telegraph Depart­

m ent). (See p. 11 et seq.) North Nave.
262a .— H e r  M a j e s t y ’s G o v e r n m e n t  (W ar Office). (See p. 26  

G seq.}  North Nave.
262  b .— H e r  M a j e s t y ’s G o v e r n m e n t  (Lords of the Adm iralty). 

(see p. oO.) North Nave.
263  .— S i e  Jo h n  B e n n e t t , 65, Cheapside. An  Electric Regulator 

from  which falls a tim e-ball by current from the Royal Obser­

vatory, Greenwich, every hour; the ball being raised three 

m inutes before the hour by horological m achinery. North Nave.
263a .— S i r  Jo h n  B e n n e t t , 65, Clieapside. Large Electric Tim e- 

Ball, 9 feet in circum fei^ence, raised by autom atic m achinery and  

dropped by current from the Royal Observatory every hour in  

the day. G entre Transept.
264  .— Louis H. B o r r e l l , 9, Am well Street, Clerkenwell. 

Electric Rem ontoire, centre seconds; Tim epiece, kept wound  

"by a current from  Leclanclié’s Battery every 3-J seconds.

Eastern Gallery.
265  .— F e e d . C. B u l l , 61, Great Dover Street, S.E. W ell- 

finislied and going Electric Tim epiece. W ants no winding up, 

worked with one cell, which, only requires replenishing once in  

about nine m onths, and also good m ade and finished Prism atic 

Com pass. Eastern Gallery.
266  .— L. C l a r k , M u i r h e a d , & Co., 23, Regency Street, W est­

m inster. Sir W illiam  Thom son ’s Astatic  Reflecting Galvanom eter, 

with Ebonite Coil Cheeks to prevent cross-leakage between the 

wires ; Sir W illiam  Thom son’s Astatic Reflecting ’ Galvanom eter on  

tripod  stand ; Schwendler’s Tangent Galvanom etei’, as used  by  the  

Indian Governm ent; L. Clark's Patent Double Shunt Differential 

Galvanom eter and Set of Resistance Coils used  with  sam e. British. 

Association units. 1 ; 10, 100, 1000 Ohm s. (See A d v t . p. 131.)

Between Sheffield and Chinese Courts.
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277  .— T. C r a m p t o n  & C o., 251, H igh H olborn, W .C . Electric  

C locks, & c. Southern Gallery.

278  .— Jo h n  D a v i s  & S o n ., A ll Saints* W orks, D erby; London  

O ffice, 118, N ew gate Street. D avis ’s Im proved H edley D ials. 

This dial com bines all the latest im provem ents of the best 

H edley, w ith, the outside vernier of the theodolite. The im prove­

m ent consists of an arrangem ent by  -w hich the bearings are  taken  

sim ultaneously w ith  loose needle and  vernier, the latter autom ati­

cally checking the form er, thus any error arising from incorrect 

reading  or from  any local attraction  is detected. B iram ’s Patent 

A nem om eters to ascertain the ventilation in m ines and sew ers 

and  the draft of furnaces. Concert-Room Gallery.

279  .— Jo s e p h  D a v is  & C o., Fitzroy  W orks, K ennington Park  

R oad. C om passes, B arom eters, and M eteorological Instrum ents.

Eastern Gallery.
280  .— E. D e n t  & C o., 61, Strand. Electrical C locks governed  

from  the G reat Exhibition C lock ; non-M agnetisable W atches, 

specially designed for use of telegraphic and electrical engineers ; 

Sm all Portable  G alvanic C hronograph, constructed  for the  G overn ­

m ent ; Electrical R elay for 3 currents, as constructed for the  

R oyal O bservatory, G reenw ich ; M ariners’ C om passes as used  in  

the B ritish N avy and by the R oyal N ational Lifeboat Institution.

Western Gallery and various parts of the Building.

281  .— F. E. F a h r ig , Electrician, Southam pton. Selt-acting  

R egulators, D ials, and  Electric C locks in general.

Southern Gallery.
282  .— J. F a u l k n e r , 13, G reat D ucie Street, Strangew ays, M an ­

chester. D iagram s  illustrating the great w aste  of pow er in  electro 

m agnets as heretofore m ade, and the econom y  of altandæ  electro  

m agnets. In electro m agnets, as usually  m ade, only the m ag ­

netism  in  the centre o£ the coils of w ire is used and the external 

rays entirely  discarded. These  diagram s  are  produced  by  scattering  

iron filings upon papers prepared w ith paraffin, placed over 

ordinary  electro  m agnets and  altandæ  electro  m agnets  respectively,, 

and they show  that round (see c, df half round, and flat covers of 

iron (see k, I, m, n, o') m ay be used, and thereby the force so  

shaped and concentrated  as to  m eet any  form  or position required.. 

— John  Faulkner, M anchester. D iagram s taken from  : (a) End  

of coil, w ithout any iron core ; (& ) End  of coil, containing  an iron  

core ; (c) End of coil, w ith  an iron core and  thin  iron  outer cover ; 

(cZ) End of coil, w ith an  iron core and thick cover ; (e) End of 

coil, w ith  a hollow  iron core, a thin  iron cover, and an  iron  w asher 

let in the end; (/) Length  of coil, w ith  an iron  core; (ø) Length  

of coil, w ith an  iron core  and  thick iron cover; (7i) Length of coil, 

w ith  an  iron  core, three  sides covered  and  one  side open; (i) Length, 

of coil, w ith, an iron core, three sides covered, one side open, and  

an  arm ature at one end ; (/) Length of coil, w ith an iron core, 

three sides covered, one side open, w ith tw o arm atures, one on  

each end ; (7c) End of coil, w ith one iron flat side ; (f) End of
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coil, with two iron, flat sides; (m) End of coil, with, two iron flat 
sides ; (n) End of coil, with, three iron flat sides ; (o) End of coil, 

with four iron flat sides, (1) Natural Magnet, “The Lodestone n 
—John Faulkner, Manchester; (2) Artificial Magnets, “Bars,”

Horseshoe—John Faulkner, Manchester ; (3) Electro Magnet, 

{e Single,” “ Horshoe ”—John Faulkner, Manchester ; (4) Oer- 
stead’s Experiment (1819) — John Faulkner, Manchester; (5) 
Altandæ Electro Magnets, “ Faulkner’s Altandi Systemæ”—in 
this system iron cases are used of such size and thickness as 
ensures the utilisation, of the maximum foi’ce of magnetism ; the 

object is to accumulate and utilise all or a portion of the electric 
power as required, and prevent the loss of force that takes place 
in apparatus where the ordinary electro magnet is used—Jolin 

Faulkner, Manchester; (6) Altandas Electro Magnetic Apparatus, 
for research.—John Faulkner, Manchester; (7) Powerful Altandæ 
Electro Magnets—John Faulkner, Manchester. Eastern Gallery.

2 82a .—W. Gr o v e s , 89, Bolsover Street, London, W. Professor 
Hughes’ Induction Balance and Apparatus connected therewith.

North Nave.
283 .—W. T. He n l e y (W. T. Henley’s Telegraph. Works 

Company), 8, Draper’s Gardens, Thi’ogmorton Street. Magnets, 
&c. &c. Large Permanent Magnet, magnetized in 1847, and still 
retaining its power; Large Magnet, magnetized in 1860; Various 
Magnets constructed at early dates, from 1838 to 1856.

283 a .—Jo n a s  & Co l v e r , Sheffield. Steel for the manufacture 
of Magnets, and Magnets made of such steel. Southern Gallery.

■ North Nave and West Corridor.
284 .—Ke l w a y  & Dy e r , 29, New Bridge Street, London, E.C. 

Kelway’s Electric Log (C. E. Kelway, Inventor). Uses: Navigation, 
nautical surveying, speed trials, naval gunnery, recording rate of 

currents, testing screw propellers. West Corridor.

285 .—J. Ev e l y n  Lia r d e t , 8, Breakspears Road, Wickham Park, 
Brockley. A Mariner's Warning Compass, which will ring an 
electric bell immediately a ship is off her course. West Corridor.

286 .—E. Pa t e r s o n , 76, Little Britain. Apparatus for Science 
Teaching’, as recommended by the Science and Art Department, 
South. Kensington ; Apparatus for Laboratory; Research or Class 
Demonstration. (See Ad v t . p. 119.)

South Nave and Southern Gallery;
287 .—De . Da v id S. Pr ic e , Technological Museum, Crystal 

Palace. Natural Magnets. Technological Museum.
288 .—F. Tr e e b y  Re id , 7, Bartholomew Terrace, Exeter. Self- 

acting Setting to Time Electric Clock. By this invention any 

number of clocks at any distance are worked by one regulator, 
and, by an electric current from the regulator at i’eg’ular periods, 
are made to set themselves correctly to time, according to the 

ratage of the regulator. The whole arrangement being entirely 
electrically self-acting, and neither regulator, nor other clocks 

ever require winding, setting, or adjusting. Eastern Gallery.
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2 8 9  .— J . R o t h , S c h l a e f l l , &  C o ., 3 5 , Q u e e n  V ic to r ia S tre e t,  

E .C . E le c tr ic a l C lo c k s . (See F o r e i g n  E x h i b i t o r s ) . (See A d v t . 

p . 1 4 8 .)  Southern Gallery.

2 9 0  .— S c i e n t i f i c  T o y  C o m p a n y , S u n W o rk s , K irk w o o d R o a d ,.  

P e c k h a m . H o rse -sh o e  a n d  b a r  m a g n e ts , e le c tro -m a g n e ts ,  b o x e s  

o f m a g n e tic  e x p e r im e n ts  w ith  a p p a ra tu s a n d  b o o k  o f in s tru c tio n  

su ita b le  fo r  c h ild re n 's  p re se n ts , m a g n e tic p o c k e t t im e -p ie ce s , & c . 

(See A d v t . , p . 1 3 9 .)  Gallery at back of Concert Room.
2 9 1  .— A . R . S e n n e t t , K irb y  S tre e t E n g in e e r in g  W o rk s , H a tto n  

G a rd en ,  L o n d o n ,  E .C . P h o to m e te r  fo r  m e a su r in g  sm a ll  o r  p o w e rfu l 

l ig h ts  (A y r to n a n d  P e rry ’s d isp e i ’s io n ) . T h is in s tru m e n t c a n  b e  

u se d  q u ite  c lo se  to  th e  m o s t p o w e rfu l l ig h ts , a n d  w ith  i t re a d in g s  

c a n  b e  ta k e n  a t a n y  a n g le  w ith  th e  so u rc e  o f l ig h t. North Nave.
2 9 2  .— S i e m e n s  B r o t h e r s  &  C o ., 1 2  Q u e e n  A n n e k s G a te , W e s t­

m in s te r . 1 M ic ro m e te r G a u g e , g ra d u a te d  in c h  a n d  m illim e te r;  

1 M ic ro m e te r G a u g e , g ra d u a te d  in c h .  South Nave.

2 9 3  .— E . A . S u l l i v a n , 2 0 , M a w b ey  R o a d , O ld K e n t R o a d .  

C o m p o u n d  M a g n e tic  N e e d le (n e w  in v e n tio n ) . T h is  in s tru m e n t  is  

fo r sh o w in g  th e  m a g n e tic  p o le s . I t  fo rm e rly  re q u ire d  a n  in c lin a ­

t io n  a n d  a d e c lin a tio n n e e d le to a c c o m p lish th is . T h is is th e  

n e a re s t a p p ro a c h  to  u n iv e rs a l m o tio n  ro u n d  a  f ix e d  p o in t.

Eastern Gallery.
2 9 4  .— S . A l f r e d  V a r l e y  &  C o ., H a tf ie ld , H e rts . P o w e rfu l  

C o m p o u n d P e rm a n e n t M a g n e t, fo r i l lu s tra tin g m a g n e tic  

p h e n o m e n a .  Ground Floor.

2 9 5  .— E r n e s t  W e b s t e r , 4 5 , L o u d o u n  R o a d , S t, Jo h ir ’s W o o d .  

N .W . S y s tem , fo r d r iv in g  a ll th e  c lo c k s  in  a b u ild in g  f ro m  o n e  

m o to r c lo c k b y e le c tr ic ity , th u s d isp e n s in g w ith w in d in g , a n d  

e n su rin g  a u n ifo rm  t im e b e in g d e n o te d o n a ll th e d ia ls . T h e  

m e c h a n ism  c a n  b e  a p p lie d  to  e x is tin g  c lo c k s o r  d ia ls a t a  tr if l in g  

o u tla y ; a g re a t d e s id e ra tu m  in  fa c to r ie s , b a n k s , ra ilw a y s , d o c k s ,  

w o i ’k h o u se s , m a n s io n s , & c . & c . A  H a n d le s s C lo c k , a n o v e lty  in  

t im e  in d ic a to rs . T h e  t im e  is sh o w n  b y  m e a n s o f f ig u re s (w h ich ,  

c h a n g e e v e ry m in u te ) a p p e a r in g  o n  th e d ia l. T h is c lo c k  l ia s a  

d e a d -b e a t  e sc a p e m e n t w ith  se c o n d  p e n d u lu m , a n d  is  p u t in  m o tio n  

b y  e le c tr ic ity .  Eastern Gallery

Class XIII.—M isc e lla n e o u s .

2 9 6  .— H e r  M a j e s t y ’ s  G o v e r n m e n t  (P o s ta l T e le g ra p h D e p a r t­

m e n t) . (See p . 1 1  et seq.) ■ North Nave.

2 9 6 a .— H e r  M a j e s t y ’ s  G o v e r n m e n t  (W a r O ff ic e ) . (See p . 2 6  

et seal) North Nave.

2 9 7  .— A . A p p s , 4 3 3 , S tra n d . A p p s ’s  P a te n t In d u c tio n  C o ils : 

1 0 - in ., 7 |- in . sp a rk , a n d M in ia tu re C o il— in su la tio n p e rm a ­

n e n t; a n d  2 5 0  p e r c e n t, g re a te r p o w e r th a n  in  th e  o ld  sy s te m ; 

la rg e  U ra n iu m  V a c u u m  T u b e , to  i l lu s tra te  a u ro ra  b o re a lis ; F lu o -v  

re s c e n t L iq u id  E x p e r im e n t in V a c u o , e x h ib itin g ’ th e e ffe c t o f  

i i ic lu c tio r i d is c h a rg e ; G a ss io tt C a sc a d e  in  V a c u o , w ith  o v e rf lo w in g ’
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d isc h arg e illu m in a tin g  th e v a se ; S p e c tru m  A n a ly s is S ta n d a s  

u se d fo r d e te rm in in g p e rce n tag e o f su lp h u r , & c ., in sa m p le o f  

iro n  in te n d e d  fo r  th e  m a n u fa c tu re  o f s te e l. North Nave.
2 9 8  .— R . B a k e r  &  C o ., M ica B ro k e rs , 9 , M in c in g L a n e , E .C . 

G lass  c a se  c o n ta in in g  sp e c im e n s  o f C u t a n d  U n c u t M ic a , P o w d e red  

M ic a , M ica  C h ip s , a n d  M ica  W a ste . S m a ll c a se  g la z e d  w ith . M ic a , 

e n c lo s in g  a n  o rn a m e n t c a rv e d  f ro m  N e w  Z e a la n d  K o w rie  G u m .

Western Gallery.
2 9 8  a .— T . B a r r a c l o u g h . , 8 , K in g  S tree t, M a n c h es te r . M a c h in e  

fo r m a k in g  C o p p e r W ire  S tra n d fo r T e le g rap h  P u rp o se s .

Eastern Gallery.
2 9 9  .— B i n k o  & C o , 1 2 , C o le m am  S tree t, B u n h ill B o w , E .C  

E lec tr ic  T o y s. West Corridor.
2 9 9  a .— B l a k e y , E m m o t t , &  C o ., N o rth e rn T e leg ra p h W o rk s,  

H a lifa x . K e m p ’s S p e e d In d ic a to r ; C ro ssle y ’s A n e m o m ete r ; 

C ro ss ley ^ s  E lec tr ic  L o g ; T h erm o p ile s , & c . & c .

Western Gallery and North Nave.
3 0 0  .— T . R . B r a i l s f o r d , T h a m e s  C o n se rv a n c y  B o a rd , 4 1 , T rin ity  

S q u a re , T o w e r H ill. E lec tr ic  A la rm , a n d  R e g is te r o f th e f lu c ­

tu a tio n  o f W a ter- lev e l, a s a d o p te d  b y  th e H o n o u ra b le th e  C o n ­

se rv a to rs  o f th e  R iv e r  T h a m e s a t a ll lo c k s o n  th e  r iv e r ; E le c tric  

In d ic a to r o f W a ter- le v e l, to sh o w  le v e l o f w a te r in  tid a l w a y s , 

re se rv o irs , s tea m -b o ile rs , ta n k s , & c ., a t a n y d is tan c e th e re fro m , 

b y  m e an s  o f a  s in g le  w ire .  Eastern Gallery.
3 0 1  .— E d w a r d  B . B r i g h t , C .E ., 4 5 , G e rra rd S tree t, L o n d o n , 

W . A p p a ra tu s  fo r N e u tra lis in g  E lec tr ic ity , d e v e lo p e d  b y  f r ic tio n  

d u rin g  th e sp in n in g o f w o o l, h a ir , s ilk , & c ., w ith a d ia g ram  in  

illu s tra tio n . North Nave.
3 0 3  .— C h u b b  &  S o n , 1 2 8 , Q u e en  V ic to r ia  S tree t, L o n d o n , E .C . 

P a te n t E le c tric  T im e  L o ck , fo r s tro n g -ro o m  d o o r , c o n ta in in g  tw o  

c h ro n o m e te r m o v e m e n ts th a t c a n b e se t to  o p e n a n d c lo se  th e  

lo c k a t a n y d e s ire d tim e , c o m b in e d w ith , a d u p lex e le c tr ic  

m e c h a n ism  fo r e ffec tin g th e sa m e  o b je c ts sy n c h ro n o u s ly , if re ­

q u ire d . C h u b b ’s E lec tr ic  B u rg la r  A la rm , f itted  to  a  p a h ’ o f tlie ir  

P a te n t B a n k e rs ’ S te e l-p la te d  S tro n g  R o o m  D o o i ’s  a n d  G a te s ; th is  

a la rm  w ill r in g (1 ) if d o o rs  b e  o p e n ed , (2 ) if e ith e r  o r b o th  c o n ­

n e c tin g ’ w ire s b e  c u t, o r (3 ) if th e  w ire s b e  b rid g ed o u ts id e th e  

o b je c t p ro tec te d . C h u b b 's P a te n t  W ro u g h t I ro n  F ire  a n d  T h ie f-  

R e s istin g  S a fe , w ith , e lec tric  a la rm  a n d  k e y le ss  c o m b in a tio n  lo c k . 

C h u b b ’s P a te n t C o m b in a tio n D o o i ’ L a tch , f itte d w ith e le c tr ic  

a la rm  to  r in g  o n  o p e n in g la tch , e ith e i ’ w ith  k e y  f ro m  o u ts id e o r  

h a n d le  f ro m  in s id e , o r o n  a n  a tte m p t b e in g  m a d e  to  o p e n  th e  d o o r  

e ith e r b y  a  fa lse  k e y  o r  p ic k . {See A d v t . p . 1 1 5 .) West Corridor.

3 0 4  .— L . C l a r k , M u i r h e a d , &  C o ., 2 3 , R e g en c y  S tre e t, W e st ­

m in s te r . L iv e in g ’s P a te n t F ire d am p In d ica to r a n d  M e asu re r;  

M u irh ea d ’s P a te n t C o m p o u n d  I ro n T e leg ra p h  P o le ; A n d re w s*  

P a te n t In su la to rs , v a rio u s . (S e e C l a s s e s  IV . a n d V I.) {See 

A n v r. p . 1 3 1 .)  Between Chinese and Sheffield Courts.
3 0 5  .— W . W i l l s o n  C o b b e t t , 6 0 , Q u e e n V ic to r ia S tre e t, E .C .  

S c a n d in av ia n  p a ten t C o tto n M ac h in e B e ltin g . I f th e m a ch in e
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is driven by this belting the electric light is less liable to flicker, 
and there is a total absence of vibration. Great economy over 
all other beltings. Enormous tensile strength. (See A d v t . 
p. 125.) Gallery baclc of Concert Room.

306.— J. Co l l i s  &  Co., 138,Fleet Street E.C.,&  72, Denmark Hill. 
Camberwell. Illustrations from Drawings and Engravings on. 
W ood of Electrical Appliances and M achinery, as supplied to  
The Electrician journal, and to scientific apparatus manufacturers  
and  engineers for insertion in newspapers, trade catalogues, books, 
and general advertising purposes. Western Gallery.

807.— H. W h i t e s id e  Co o k , Stonclon M assey, Brentwood, Essex. 
An Electric Governor for screw steamers. A  sensitive pressure­
gauge near the screw indicates the pressure of water on it; 
when this falls to the point where racing begins, the needle 
of the gauge makes contact with, a spring, completing a circuit 
through a magnet in the engine-room. This magnet opens the 
valve, of a  very small steam-cylinder connected with, the throttle- 
valve and instantly cuts off the steam. W hen increasing pres­
sure breaks the contact at the gauge, steam  is as instantly turned  
full on. Avenue between Pompeian Souse and Chinese Court.

308  .— H. J. D a l e , 4, Little Britain. Educational and other 
apparatus. (See A d v t . p. 123.) . Eastern Gallery.

309  .— J. D a r l in g t o n , 2, Coleman Street Buildings, M oorgate 
Street, E.C. Bornhardt's Patent Electrical Firing M achine. 
This machine is designed for the purpose of firing suitable fuses 
for blasting in mines, quarries, tunnels, &c. The current is 
generated by turning an ebonite disc, and stored in a Leyden jar, 
whence it is discharged through, the line wires by pressing a 
knob. The advantages of electrical blasting are safety of life, 
economy of time, labour, and capital. By the simultaneous 
ignition of the charges the whole force is developed at the same 
instant, and, being ’ brought to bear on the entire mass to be 
tended, a much, greater effect is produced than would be the case 
if the holes were fired independently, each, hole having to shift 
its own burden without any assistance from tlie others. The 
fuses used in connection with this machine are thoroughly  
reliable, and can be stored any reasonable length, of time without 
deteriorating, whether in hot, cold, or damp climates, and be 
depended upon to do their work afterwards. The prices of these 
fuses will be found much, lower than any other similar article 
manufactured. Eastern Gallery.

310  .— D a v is & T im m in s , Bowling Green Lane, Farringdon. 
Road, E.G. Screws, Terminals, Binders, Connectors, Coil Pins, 
Battery  Clumps, Pole  Pieces, and all descriptions of turned  work, in  
Brass, Iron, Steel, Ebonite, and  Vulcanised  Fibre, for electric  lights, 
telephones, and telegraph  works. Sole agents for straight drawn  
brass and iron wire, specially manufactured for turning purposes. 
All sizes kept in  stock  up to 1| inch diameter. (See A d v t . p. 141.) 

Southern Gallery.

311  .— Ed is o n  E l e c t r ic  P e n  a n d  W r i t in g  A g e n c y , 14<0, Pen- 
church. Street, London (representing proprietor of patent,
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J . R . B reck o n , E sq .). E d iso n ’s E lec tric P rin tin g  A p p ara tu s , b y  

w h ich an y n u m b er o f co p ies o f an o rig in a l m an u scrip t, to an  

a lm o st u n lim ited ex ten t, can b e p ro d u ced a t th e ra te o f 3 0 0  

an h o u r a t a n o m in a l co st. P rice an d fre ig h t lis ts, c ircu la rs,  

p o stca rd s, m u sic , d raw in g s, an d an y  o th er d esc rip tio n o f w o rk  

p ro d u ced  n ea tly  an d  ex p ed itio u sly . (See A d v t . p . 1 1 7 .)

Southern Gallery.
3 1 2  .— J . F a u l k n e r , 1 3 , G rea t D u cie S tree t, S trang ew ays,  

M an ch ester. A ltan d æ  E lectric B rass an d Iro n . S ep ara to rs an d  

P o ttery  G laze E x trac to rs . Eastern Gallery.
3 1 3  .— W . M . F o x c e o i t , 54, C o m p to n S treet, C lerk enw ell. 

C o m p rises  B lo ck  In s tru m en t C ases , s in g le  n eed le , N o rth . E aste rn  

R ailw ay  p a ttern ; S p eak in g  In s tru m en t C ases , s in g le  n eed le , M id ­

lan d  R ailw ay  p a ttern ; S p eak ing *  In s tru m en t C ases , G -.P .O . p a ttern  

fo r  co m m u ta to r in s tru m ent ; a lso G o w er B ell T elep h o n e C ases , as  

ad o p ted  b y  H er M ajesty ’s G o v ern m en t, o r G -.P .O .; a lso sp ec ia l 

T elep h o n e an d B attery C ase co m bin ed— W o llas to n ?s p a ten t. 

B ein g  p o rtab le , th ey  can b e u sed  fo r m en o f w ar, to rp ed o an d  

fie ld  p u rp o ses . E ach  d iv is ion ., b o a t, &c., b e in g  su p p lied  w ith  o n e  

b y  th e  p ay in g  o u t o f a  w ire , co m m u n icatio n  is easily  m ain ta in ed . 

T ran sm itter an d rece iv er case . S p ec ia litie s in te lep h o n e cases. 

(See A d v t . p . 1 4 3 .)  Concert-Room Gallery.

3 1 4  . '— F y n n  &  C a r l e , 2 2 , P ig o tt S treet, L im eh ou se , E . E lec ­

tr ical an d  M ech an ica l S elf-ac tin g R eg is terin g  M o n ey  T ill. T h e  

reg is terin g ap p ara tu s is p laced  in an y  co n v en ien t p o sitio n in s id e  

th e till, an d arran g e  th e d ia ls an d  in d ices in  su ch  a m an n er th a t 

th e  d ia ls can  easily  b e  seen  an d  th e  in d ices  rest a t “ zero”  o n  th e  

d ia ls a t an y tim e, w itho u t in te rferin g w ith , o r affec tin g th e in ­

te rn a l  m ach in ery . T h e  d ia ls are  co n cea led b y  a  co v er, secu red  b y  

a lo ck th e k ey  o f w h ich is re ta in ed b y an y au th o rised p erson . 

E lec trica l co m m u n ica tio n m ay  b e  fitted to  th e  ap p ara tu s, so  th a t  

th e reg is ter can b e fix ed n ear o r d is tan t b y ren tin g o v erh ead  

■w ires. Concert-Room Gallery.
3 1 6  .— A l f r e d  B . H a r d i n g , 1 , A lb io n  V illas, C atfo rd . M etals  

F u sed  in to  G lass b y  L ig h tn in g . S trip s o f v ario u s m eta ls h av in g  

b een  la id  o n  th ese  sh eets o f g lass, an  ac tu a l fla sh  o f lig h tn in g — ■ 

co llec ted  b y  m ean s o f M r. C ro sse ’s “  ex p lo d in g  w ires/- ’ s tre tch ed  

o v er h is g ro u n d s, an d  accu m u la ted  in  h is g rea t L ey d en  b a tte ry  o f  

5 0  ja rs— w as p assed su ccess iv e ly th ro ug h each s trip . T h e d is ­

ch arg e p artia lly v o la tilized th e m etal, leav in g th e m etallic  

res id u e fu sed in to th e  g lass, as m ay  b e  seen . A  s te reo g rap h , o f  

th e  L ey d en  b a tte ry  b y -w h ich  th e  effec t w as o b ta in ed , acco m p an ies 

th e  fram es. Eastern Gallery.
3 1 7  .— T . R . H a r d i n g  &  S o n , T o w er  W o rk s, L eed s. R ev o lu tio n  

C o u n te rs an d S p eed In d icato rs , fo r ascerta in in g an d reco rd in g  

th e sp eed o f en g in es an d d y n am o -e lec tric m ach in es . P o ck e t 

■C o u n te rs— co u n te rs su itab le fo r ac tu atin g a t a d is tan ce b y  

■elec tric ity . Eastern Gallery.
3 1 8  .— F . H a w k i n s , V alen tin e  V illa , D israe li R o ad , U p to n , n ear  

S tra tfo rd , E . T h e  T rip lex  C h eck  T ill, o f cab in e t fo rm , co m b in in g



a handsom e piece of furniture and the fo llow ing three checks  
T he im possib ility of giving change for a larger am ount than  the  
coin deposited , an effective m eans of com m unicating the value  
o f the  coin , taken, and  the absolu te  certain ty  that abstraction can ­
not be even  attem pted  w ithout detection . Concert-Room Gallery.

319  .— J o h n s o n  & P h i l l i p s , 16, U nion C ourt, L ondon, E .C .; 
and  C harlton , S.E . Steel w ire Sounding  M achines ; L ead Sinkers^  
and  L ucas's C lips ; Shot Sinkers and Phillips's T ube ; Sounding- 
W ire, and oil tank for ditto  ; T aping M achine ; Spider W heel ; 
O pening B ell M ouths; Shackles; T ank V alve; R ope Fittings; 
Stern Sheave and D ynam om eter; C able C utters and Plyers ; 
T ool and Join ters^ C hests, and Stretching Screw s. {See A d v t . 
p. 127  .) South Nave and Southern Gallery.

320  .— W . L a d d  &  C o., 11 and 12, B eak Street, R egent Street. 
A utograph L etter (fram ed) from P. R eis, describ ing his  
telephone to W . L add, dated  Friedrichsdorf, July 13, 1863.

North Nave,
320 a .— L a n c a s h i r e  P a t e n t  B e l t i n g  a n d  H o s e  C o m p a n y . Patent 

B elting , specially adapted for driv ing electric generators. U sed  
for driving  m achines in  various parts of the build ing . {See A d v t . 
p. 121.) Various parts of the Building.

321  .— L e e  & C o., 4, E xchange A rcade, M anchester. L ee ’s 
Patent C ircular L attice Pillar, specially  m anufactured for carry ing  
the electric light. C an be m ade from  15 to 100  feet high. T hey  
resist the strongest gale of w ind, are  very  ornam ental and  durable  
w ill carry  from  2 to 8 w ires/w ithout stays. Railway Corridor.

322  .'— A k m a n d  LÉ \Ty , 252, G osw ell R oad, L ondon. L eads to  
any specification , T erm inals, B inding  Screw s, C lam ps, C ouplings, 
B olts and N uts, & c. & c. ; T elephone R eceivers; M agnets; 
Flexib le T ubes; C ellu lo id  V ulcanite R od, Sheet, and M ouldings; 
W ire L eads ; C ables ; Silk , C otton , and C ellu lo id W ire ; C lock  
B ells and E lectric B ells com plete; L am ps constructed; G utta­
percha and India-rubber raw and m anufactured T aping, fine  
cut sheet T aping-clo th , & c. & c.; C arbons ; G lobes any shape ; 
G lass-b low ing W ork of the best foreign  m anufactures.

Eastern Gallery.

323  .— J. & J. M a c k i e  & C o., R eading, B erks. C ollection of 
M ackie’s patent  W rought Iron  Spring ' Pulleys,“  E lectric” design , 
specially constructed for driving D ynam o-Electric M achines 
direct from the engine. A lso Im proved Shafting , C ouplings, 
Standards, H angers, Plum m er B locks, B rackets, B elting , L ubrica­
tors, & c. {See A d v t . p. 130.) Concert-Room Gallery.

323 a .— M a s o n  & E l k i n g t o n , Pem brey, South W ales, C opper 
Sm elters and M akers of E lectro-deposited C opper for T ele­
graphic  W ire  and  other  purposes. Products of E lectro-M etallurgy  
in all its branches ; specim ens of R ough C opper used in the  
electro ly tic refin ing process and of R efined C opper; specim ens 
o f Pure G old and Silver separated from  rough  copper by  electro­
ly tic  process; specim ens of C opper  T ubes,  W ire,P lates  for  R olling, 
& c., produced  by  electro ly tic  process. Near High-Level Entrance.
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324  .— J. O r m e & Co., 65, Barbican, E.C. A Collection o£ 

Apparatus used in teaching the science of electricity; Burglar 

Alarms, Fire Alarms, &c., for use in manufactories and for 

domestic purposes. {See A d v t . p. 119.) Western Gallery.
325  .— E. Pa t e r s o n , 76, Little Bi'itain. Instantaneous Electric 

Gas Lighting Apparatus, as used for nearly 1,000 gas jets at the 

Grand  Hotel, Trafalgar Square. {See A d v t . p. 119.)

South Nave and Southern Gallery.
326 .— J. H u r l y  P r in g , M .D., Enfield, Taunton. Specimens 

of Ornamental Engraving on Hardened Steel by  means of Voltaic  

Electricity. A  steel plate, sword blade, razor, or other object to 

be engraved is attached by means of a wire to one extremity of 

an electro-magnetic arrangement, whilst anothei’ wire coming 

from  the other extremity serves the purpose of the graving tool. 

During the process, the electric scintillations produced by the 

combustion of the steel are very beautiful. Some of the 

specimens here shown were in the exhibition of 1851, whei’e, 

however, they  came into competition, and attracted attention only 

as objects of “  the fine arts?'’ As showing  the advance  now  made 

in this application of the electric agency, a specimen, is also 

introduced of printing by electricity, believed to be the earliest 

attempt of the kind. It is the work of Sir Joseph Banks, in the 

year 1802. A drawing, showing the apparatus here employed  

accompanies the specimens. Eastern Gallery,
327  .— F. M u r r a y Ro g e r s , 21, Finsbury Pavement, E.C. 

Rotating  Table  for mounting M icroscopic Objects; Office Indicator 

for placing at street door ; Stocks and Dies for small work.

Southern Gallery.
328 .—Ju l iu s Sa x , 108, Great Russell Street, Bloomsbury. 

Electric Tell-tale Clock for watchmen ; Electric W ater Gauge 

Apparatus for recording high and low water, by means of which 

the engineer at pumping station can. tell the exact height of 

water in reservoir. Eastern Gallery and South Nave.
329  .— Sc ie n t i f ic  To y  Co m p a n y , Sun W orks, Kirkwood Road, 

Peckham. Boxes of electrical Novelties and Scientific Toys 

(prices from Is. to 2s. 6d.) suitable for the instruction  and amuse­

ment of youth: comprising, Electricity, M agnetism, Electro­

plating, a Shocking M achine, M odel Electric Lamp, Electric 

Telegraph, Electric Bells, and M oving Figures. {See A d v t ., 

p. 139.) Gallery at back of Concert Room.
330  .— A r t h u r  Sh ip p e y  & Co., 13 and 14, King Street, Cheap- 

side. Electric Light Signal Balloons for saving life at sea, and 

for signalling communications between light-ships, light-houses, 

and the shore. Concert-Room Gallery.
331  .— C. E. Sp a g n o l e t t i , Great W estern Railway, Paddington  

Station, London. Electric Fire Alarm. South Nave.
332  .— F. V a n  S t a n , 9, Havelock Terrace, High Street, Peck­

ham. An impi’oved Cement for electricians, opticians, experi­

mental chemists, &c., possessing the following advantages : 

Perfect insulation, extraordinary tenacity— resisting boiling  water 

and dry heat— joining equally well the finest blown-glass flasks 

or tubes or heavy cylindrical machines, also ebonite and wood to
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m etals. The cem ent can. be applied instantly, and can be 

supplied transparent or of any colour. Concert Room Gallery.
333  .— J. S t o r e r , Stam ford Brook Villa, Goldhawk Road, Ham ­

m ersm ith. A. Portable Electric  Fountain, suitable for the dinner­

table, drawing-room , & c.; it is com plete in itself, and requires 

only a half-pint of water ; will play for an unlim ited time, and is 

not liable to get out of order. The design m ay be varied accord­

ing to taste. Invented and patented by Joseph Storer, of 

Stamford Brook Villa, Goldhawk Road, Ham m ersm ith.

Eastern Gallery.
334  .— E v a n  Th o m a s , Cam brian Lam p W orks, Aberdare. Case 

of M iners’ Safety Lam ps, comprising various patterns of patents, 

and including the following  : Old Steel M ill, Davy’s, Clanny ’s, 

Stephenson, M ueseter’s, Grey ’s, Thom as’s, & c., & c.; m ade to the 

m ost m odern im provements, and fitted with. Evan Thom as’s 

patent glass ring, which adm its of the expansion of the glass 

when heated, and thus prevents its breaking. Eastern Gallery.
335  .— U n i t e d  A s b e s t o s  C o m p a n y , L im i t e d , 161, Queen Victoria  

Street. Sam ples of Articles m anufactured from the crude 

Asbestos obtained  from  the Com pany’s m ines in Italy. Asbestos 

is a perfect non-conductor, and is invaluable for all purposes 

where power to resist heat produced by electric currents is a 

desideratum . It is shown here as a covering  for dynam o floors, 

accum ulators, arm ature and electric coils and caps, & c. & c. (See 

A d v t . p. 124.) Eastern Gallery.
336  .— B. V e r i t y  & So n s , 31, King Street, Covent Garden only. 

(See Ed is o n ’s Exhibit.) The Chandeliers and other appliances 

constituting  the exhibit of this firm are especially designed and  

registered for the Edison  Incandescent Lamps. (See A d v t . p. 117.)

Concert Room and Entertainment Court.
337  .— P. D e  V i l l ie r s , M .D., 234, M aiylebone Road, London. 

Articles prepared by the “  M iriam  ” Process (patent) : viz. Steel 

and  iron m ade inoxydizable by  im pregnation with an inoxydizable 

alloy and finished by electric power: knives, table and dessert 

cutlery, carvers, dinner-service plates, swords, scabbards, revolvers, 

guns, rifles, electric appliances, various specim ens of m achinery  

im pregnated  by the “  M irium  ” process.
Gallery at back of Concert-Room.

337a .— M a g n u s V o l k , Telegraph W orks, Ditchling Rise, 

Brighton. Collection of Parts used in connection with Sub­

m arine M ining, Electric Lam p-m aking, Telephony, Telegraphy,
&c. Eastern Gallery.

338  .— Jo s e p h  W a l l i s , 133 and 135, Euston Road. A M usic 

Electrograph, (patented). A new and very sim ple invention for 

recording, by m eans o£ telegraphy, selections of m usic played 

extem pore or otherwise upon pianos, organs, or harm onium s. 

Specially valuable to com posers, preserving as it does every note  

they m ay strike. North Nave.
339  .— D a n  W a l t e r s  & So n s , 44, Newgate Street, E.C. W ire  

Insulating M achine (patented, 1881). Apparatus for covering  

copper wire with silk or cotton, for use in telephones and other 

electrical appliances. This m achine covers so uniform ly that

- -
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perfect insulation is obtained with the thinnest possible covering, 

the rate of production being- more than double that of any process 

hitherto in use. Gallery at hade of Concert-Room^
339a .— B r o w n e  W o l s e y  W e b b , 22, Harrington Square, N.W . 

Specimens of an Electrical Automatic Tell-Tale Till, for the pre­

vention of fraud and mistakes by persons entrusted to take cash 

in retail businesses. Patented in Great Britain and abroad. It 

not only records and rings out each, separate payment, but adds 

it to the former amount; it cannot be worked backwards or 

falsified. W ill be constructed to suit any kind of business.

Southern Gallery.
340  .— W e b s t e r &W i l l ia m s , 45, London  Road., N.W . TheW ebster- 

W illiams Patent Anerithmoscope. The Anerithmoscope (patented) 

— a magic-lantern for displaying pictorial or other advertise­

ments, changing them  automatically at short intervals by means 

of mechanism actuated by electricity. The instrument is con­

structed to act for a week without attention, illuminating and  

putting itself in action for a given number of hours each, evening. 

Also applicable to theatrical transparencies and naval or military  

signalling. Eastern Gallery.
341 .— R. W e b s t e r , F.R.A.S., 5, Queen Victoi’ia Street, E.C. 

Non-magnetisable W atches, for the use of electric engineers and  

attendants on dynamo-electi^c machines, &c. These watches are 

totally uninfluenced by the proximity of magnets, however 

powerful. M anufactured by R. W ebster, Chronometer M aker, 

5, Queen Victoria Street, London, E.C. Eastern Gallery.
342  .— W i l l c o x & G ib b s , Regent Street, and Cheapside. 

Sewing M achines with. Electric Attachment. Eastern Gallery.
343  .— J. W i l l in g , 366, Gray's Inn Lane, 'W .C. Electricity 

adapted to Electric Signs, Name Plates, Trade Specialities, 

Electric Advertisements, Novelties, &c. &c. Novel and most 

attractive. Bright concave discs are suspended within the 

letters written upon a sheet of zinc, tacked to a strainer. This 

is suspended by hinges to a suitable frame, and allowed to move 

freely. Behind is an electro-magnate, with, make and break  

apparatus, actuated by a single cell of a constant battery of the 

gravity kind requiring but little attention and working daily for 

12 months without cleaning, the resultant pure copper, recouping  

a considerable portion of the cost of sulphate required for 

maintenance. Various positions.
343a .— W i l l in g  & Co., 366, GrayJs Inn Road, W .C. Reflectors, 

Lamp Panels, &c., in enamelled iron, for Electric Light or Gas. 

Have the advantage of a pure white glazed surface are clean  

and unbreakable. Incorrodible Iron Pans for Electric Batteries, 

Accumulators, &c. &c.; Stove Panels, Grate Fronts, Cones for 

Sunlights, Clock Dials, Gauges, &c. South-East Gallery.
343b .— W i t t y  & W y a t t , 9, Fenchurch Street, E.C. Asbestos 

Articles of every description. Being acid-proof, as well as fire­

proof,. they are specially adapted for insulators, &c. Samples of 

Asbestos fire and acid proof Articles manufactured by Exhibitors 

and by the H. W . John's M anufacturing Company, New York. 

(Sole European and Colonial Agents : W itty  &  W yatt.) Frequent 

experiments. Western Gallery..
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344.__W . B. W o o d b u r y , M anor H ouse, South. N orw ood.

Electric Cam era, for obtaining, by m eans of a captive balloon, 
photographic plans of tow ns, fortified places, m ovom snts of an  
enem y ; also for us© in A rctic or other exploring expeditions^ 
com prising’ : (1) Cam ora, w ith, arrangsnioiits for instantaneously  
exposing and changing the sensitive plates w hile at an altitude  

by m eans of the electric current passing ’ tlirougli the cable; 

(2) M odel of Balloon and Cam era, show ing attachm ents; 
(3) M odel of Car to carry the necessary apparatus in the field.

Concert-Room Gallery.

345— W o o d h o u s e & R a w s o n , 11, Q ueen V ictoria Street. 

Ragosine O il specially prepared  for dynamo-electric m achines.
Eastern Gallery.

Class XIV.—G enerators, Steam , G as, and H ydraulic  

Engines, & c., A pplicable to Electric Industries.

340.— A n g l o -A m e r ic a n  B e u s h  L ig h t  C o r p o r a t io n , Belvedere 

Road, Lam beth. The dynam o m achines w ill generally be driven  
by steam  engines supplied by M essrs. K obey & Co., of  ^Lincoln. 

There  w ill be also a  D ynam o  M achine driven by  a  H odson's Patent 
Rotary Engine. {See A d v t . p. 122.) In Building at Noith End.

348.— C r o s s l e y  B r o t h e r s  (Lim ited), G reat M arlborough Street, 
G loucester Street, M anchester; London, 24, Poultry, E.C.; 
193, Sauchiehall Street, G lasgow . Sole English m akers 
of the “O tto” silent gas-engine. O ne 16 horse-pow er nom inal 

Patent “O tto” Silent G as Engine, to indicate 40 horse-pow er, 
fitted  w ith new  patent electric light governor, varying the charges 
of gas to suit pow er required; Three 12 horse-power nom inal 

Patent “O tto" Silent G as Engines, to indicate 23 horse-pow er 
each, and fitted  w ith new  patent electric light governor, varying  
the charges of gas to suit pow er required ; O ne 8 horse-pow er 
nom inal Patent “O tto” Silent G as Engine to indicate 147  

horse-pow er, w ith new electric light governor, varying the  
charges of gas to suit the pow er required; O ne 3| horse-pow er 
nom inal Patent “O tto” Silent G as Engine, to indicate 5 ’9 horse­
pow er, w ith new electric light governor, varying the  . charges of 

gas to suit pow er required ; O ne 2 horse-pow er nom inal 1 atent 

“O tto” Silent G as Engine, to indicate 3'96 horse-pow er, 
w ith new electric light governor, varying the charges to suit 
pow er required  ; O ne 2 horse-pow er nom inal . 1 atent O tto  
Silent G as Engine, to indicate 2 horse-pow er, driving one 
D ynam o-Electric  M achine attached, and incadescent lam ps ; O ne  
31 H orse-pow er nom inal Patent “ O tto^ Silent G as im agine, w ith. 

D ow son G as A pparatus, burning 1|- lbs. A nthracite coal per 
horse-pow er per hour. {See A d v t . p. 134.) 13W  Corridor.

348a .— D e a k in , P a r k e r , & Co., Salford. O ne Sandou set of 
apparatus, consisting of G as Engine, G enerator, and Lam ps.
rr West Corridor.

349.— D o w s o n  E c o n o m ic G a s C o m p a n y , L im i t e d , o , G ieat 

Q ueen Street, W estm inster. H alf full-size m odel, of apparatus  
producing  1,000 cubic feet gas per hour. This gas is suitable for

-.J.,---
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driving gas engines, and trials with this gas and some Otto engines 

have proved that 1 liorse-power (indicated) is obtained with a 

consumption of gas derived from 1*4 pound of coal only. W ith, 
this gas an Otto engine can be worked at a saving of over 50 

per cent, compared with coal-gas at 3s. per 1,000 cubic feet, and 
when so worked a gas engine is cheaper than steam for motive- 

powei\ Eastern Gallery.
350  .-—D u r h a m  & Co., 9, East India Chambers. Patent Duplex 

Velométer or Speed Governor, for keeping* eaginøs at uniform  

speed. North Nave.
351  .— E l e c t r ic  L ig h t  a n d  Po w e r  Ge n e r a t o r  Co m pa n y , L im i t e d . 

Offices : 47, Camion Street, London, E.C. W orks: 29, Bank­

side, S.E. W eston, M axim, Rapieff, and Lontin Generators, 
Exciters, and Regulators ; Ransomes, Head, and Jefferies ’ Steam  

Engine (20 horse-power), semi-portable. Several machines are 

driven by this one engine. ($ee Ad v t . p. 4< of W rapper.)

North End of Ground Floor.
352  .-—E l e c t r ic  L ig h t  En g in e e r in g  Co m pa n y , 35, Queen Vic­

toria Street, E.C. Combined Portable Steam-engine, combined  

"witli dynamo-electric macliin©. Ground Floor.
353 .— Th e E l e c t r ic L ig h t in g Su p p l y Co m p a n y , 25, Queen 

Anne's Gate, W estminstei’, S.W . Hedges’ Patent Belt-Frictional 

Driving Gear for dynamo machines. W ith this the strain on  

the spindle of the machine is equalised, and the tendency to heat 

avoided. M odel showing action of same, and the belt tightening 

apparatus. Portable Electro-Lighting Tackle, fitted with. Gramme  
M achine of 6,000 candle-power. West Gorridor.

ood.—Fa w c e t t , P r e s t o n , & Co.; Liverpool. The Fawcett 
Silent Gas Engine. This Engine imparts power at each revolu­

tion of the shaft, even under varying loads; a most important 

advantage when steady turning is required, as in the case of 

electric lighting, &c. M oreover, the amount of gas consumed 

at each revolution is regulated so as to vary in proportion to the 
work to be done, by  which means the greatest possible economy  of 

gas consumption  is obtained. Railway Gorridor and West Gorridor.
8o 4a , R. H u r r e l l  F r o u d e ? 8, Courtland Terrace, TC  Arising., 

ton, W . Dynamometer for giving a prolonged trial to the horse­

power of steam or other engines. Near High Level Entrance.
355.— G a l l o w a y  & So n s , W . & J., Knott M ill Iron W orks, 

M anchester. . 180 horse-power engine; also the boiler, shafting*  

and steam-pipes for working the machinery of the Exhibition. 
A  careful test of one of the “  Galloway;; engines was made by  
M i’. R. B. Longridge, the chief engineer of the Boiler Insurance 

and Steam Power Company, Limited, M anchester, at the M ills 

of M essrs. Henry Bazley & Co., Ancoats, M anchester. This 

engine had. high-pressure cylinder, 18 in. boi’e, condensing  

cylinder, 30  in. bore, with a stroke of 3 ft., running at a speed o£ 

65 revolutions per minute, and turning an avei’age of 163 indi­

cated horse-power; the result of two full days' work being a 

consumption of coal of 1*97 lb. per indicated horse-power per 
hour. A “ Galloway } boiler, 24 ft. long ’ by 7 ft. diameter, 

was used in the above test, also a Green’s economiser. The 

economy would probably have been still greater had the engine
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been turning, say, 250 horse-power, as, during the experiments, 
it was much under-loaded. The following are some of the 
advantages of the “ Galloway ” patent engine : (1) Direct passage 
between high and low pressure cylinder; (2) Independent exhaust 
valves; (3) All valves on the flat slide principle and of improved 
construction; (4) Instantaneous cut-off, controlled automatically 
by improved governor; (5) Simplicity of general arrangement 
and few working parts. The form of boiler used at the Crystal 
Palace was also supplied to the Philadelphia Exhibition of 1876, 
where it (also 12 others), was officially tested by the 
American authorities. The test was made under ordinary working 
conditions, the pressure being maintained at 701b. to the square 
inch ; the result was that the “ Galloway” boiler evaporated 
11’72 lb. of water at 212° Fahrenheit per pound of combustible, 
which was the highest duty obtained from any of the boilers; 
and in addition to this the “ Galloway” boiler was ascertained 
by careful calorimeter experiments to give the driest steam—a 
point of great importance in the working of steam-engines. The 
advantages claimed for the “ 1875” patent are : (1) Stronger 
back Hue, owing to the tubes being brought close together at 
their lower ends; (2) All tubes interchangeable, thus ensuring 
mathematical exactness in putting together; (3) Avoiding all 
bevel flanches o£ the tubes, which have always been an objec­
tionable feature; (4) Allowing more space for cleaning and 
examination, of the undei’ side of flue; (5) Introducing the con­
tracting pockets at back end of the flue, thus relieving the end 
plates of strains caused by unequal expansion.

Avenue between Entertainment Court and Sheffield Court.

355a .—Jo h n  & He n r y  Gw y n n e , Hammersmith. IronWorks, London. 
No. 1. “ Invincible” Direct-Acting High-Speed Vertical Engine, 
coupled to spindle of and combined with, one Siemens’ D2 Dynamo 
Electric Machine and one Siemens’ S Dg Machine ; engine makes 
700 revolutions per minute, provides 9 to 10 actual horse-power, 
the dynamo machines worked by it maintain one Siemens* arc 
lamp of 7,000 candle-power and five Siemens’ arc lamps of 
1,000 candle-power each. No. 2. “ Invincible ” Direct-Acting 
High-Speed Horizontal Engine, combined and coupled directly 
with one Siemens’ W„ Alternate Current Machine and one D7 
Exciter for same; engine makes 800 revolutions per minute, pro­
vides 10 to 12 actual horse-power, the dynamo machine worked 
by it maintains six Siemens’ differential arc lights and 75 incande­
scent lamps. No. 3. “ Invincible ” Horizontal Engine, running 
280 revolutions per minute, provided with, special bearing to carry 
properly heavy fly-wheel, and driving by straps one Siemens’ 
Wj Alternate Current Machine and one D7 Exciter for same; 
engine makes 280 revolutions per minute (but will run at about 
double the speed); W7 machine makes 700 and I)7 Exciter 1000 
revolutions per minute; actual horse-power provided; at 280 revo­
lutions, 25 ; the Alternate Current Machine maintains 200 Swan 
incandescent lamps. No. 4. Invincible ” High-Speed Engine, 
similar in all respects to No. 3, but arranged vertically ; drives 
one Siemens’ Wx Alternate Current Machine and one Siemens’
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D 7 Exciter for sam e; revolutions— engine, 300 per m inute; 

m achine m aintains 100 Sw an  incandescent lam ps. West Corridor.
356  .— T h e H a m m o n d E l e c t r i c L i g h t  a n d P o w e r  S u p p l y  

C o m p a n y , L im i t e d , 110, C annon Street, London. Fow ler’s 

25 N .H .P. C om pound Engine ; H ornsby's 10 N .H .P. D ouble 

C ylinder Engine; D avey Paxm an ’s 12 N .H .P. Engine; Faw cett 

Preston 's 7 N .H .P. G as Engine. (See A d v t ., p. 137.)

Railway Corridor leading to L. B. Sf S. C. R.
357  .— G -. H a w k e s  & C o., 9, V ictoria C ham bers, W estm inster. 

H odson ’s Patent D irect-acting R otary Engine. West Corridor.
358  .— E. 8. H i n d l e y , B ourton, D orset. Steam Engines and  

B oilers, designed to drive electrical apparatus. West Corridor.
359  .— R i c h a r d H o d s o n , Tham es Iron W orks, B lackw all. 

Patent H igh-Speed  D irect-A cting  R otary  Engine. These engines 

are exhibited driving  dynam o m achines direct at from  450  to  1,000  

revolutions per m inute. They are com pact and sim ple in con- 

struction, and, as they  w ork expansively, are m ost econom ical. 

They are recom m ended as specially suited  for electrical purposes, 

on. account of their extrem e regularity , and  w herever great speed  

is required  they are invaluable. These Engines are in operation  

at W est C orridor (Space 18); The “B rush.” C o., N orth  End ; The  

B ritish Electric Light C o. (G round  Floor East, Space 3); stand  

in N orth. N ave; and W estern G allery (Spaces 9 and 10). 

Patentee’s A gent, M x*. N orw ood Earle, 80, C annon Street, E.C . 

(See A d v t . p. 145.) West Corridor.
360  .— R . H o r n s b y & S o n s , L im i t e d , 84, Lom bard Street. 

10 horse-pow er Portable Engine. Railway Corridor.
361  .— J. E v e l y n  L i a b d e t , 8, B reakspears R oad, W ickham  

Park, B rockley. V ertical Spiral W heels; W ater M otors and  

M achinery  utilising w asted pow er, giving rapid, regulated, and  

indicated velocity to w ork dynam os, to store electricity for 

lighting and signalling purposes on shore, lightships, and  

lighthouses ; D ouble-acting M achinery, to give rapid, regulated, 

and indicated velocity  to w ork dynam os, to store electricity for 

lighting and signalling purposes ; A pplication of M achinery to  

railw ay and other carriages, to give rapid, regulated, and indi­

cated velocity to w ork dynam os, to light signal, and afford  

m otive pow er to railw ay and  tram  carriages. West Corridor.
35)A i— M a r s h a l l ., S o n s , & C o m p a n y , L im i t e d , G ainsborough,  

and 3, K ing Street, C lieapside, London, E.C ., have the follow ing  

Steam  Engines em ployed  at the C rystal Palace Exhibition, all of 

w hich are fitted w ith Patent A utom atic Expansion V alve G ear, 

and are specially constructed  to drive Electric Light M achinery : 

O ne 8 horse-pow er C om pound Stationary Engine, and tw o  

16 horse-pow er H igh Pressure Poi’table Engines, w ith The  

B ritish Electric Light C om pany; one 10 horse-pow er Sem i­

portable Engine w ith. The C om pagnie G énérale cTElectricité, and  

one each 8 and 12 horse-pow er Sem i-portable Engines, w ith  The  

N ational Electric C om pany. (See A d v t . p. 143.) Ground Floor.
362  .— R i c h a r d M i l l s , 90, R am sden R oad, B alham . N on ­

explosive C opper Steam G enerator for Electric-dynam o Engines, 

Fire Engines, & c. Railway Corridor (with W. R. Sykes').
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362a .— F. N e l l , 26, M ark Lane. “Victor” Turbine (draw ­

ings), suitable for driving dynamo machines. {See A d v t . p. 140.)

Eastern Gallery.

363.— R a n s o m e s ,H e a d ,&  Je f f e r ie s ,Ipswich, and 9, Gracechurch  

Street, London. Semi-portable (20 horse-powei ’) Engine, fitted 

with patent automatic governor expansion gear and all the latest 

improvements. This engine is similar to the engines on the 

Thames Embankment, in the South Kensington M useum, &c., 
and is employed at the Crystal Palace to drive the dynamo 

machines of the Electric Light and Power Generator Company, 

Limited. {See A d v t . p. 116.) Ground Floor.

364.— Ro b e y  & Co., Globe W orks, Lincoln. One 50  horse-power 

Patent Robey Electric Light Engine and Locomotive Boiler com ­

bined; one 30 horse-power ditto ; one 25 horse-power ditto ; one 

20  horse-power ditto; one 20  horse-power ditto. TheseEngines are 

specially  designed  for providing economical steam  power in  a small 

space. The boiler is connected  to  the engine by  being bolted to  the 

cylinder only, and carried by  rollers working in grooves at firebox 

encl., thus relieving  the boiler of all strain. The baseplate is formed 

at one end into an ashpit with, damper doors, and is made suitable 

for receiving the firebox end of the boiler, the other end of which 

is carried by a crutch-shaped casting fixed over the cylinders. 

The end of the baseplate under the cylinders is formed into a 

feed-water heater tank, into which the cylinder cock discharges 

all condensed  water, and into which a portion of the exhaust is so 

directed as to heat the feed-watei* to nearly boiling point before 

going into the boiler. The whole of the parts of both, engine 

and boiler being included on one foundation or baseplate, heavy  

and expensive foundations are dispensed with, the weight of the 

boiler and its contained water acting as an extra weight to assist 

in keeping the whole machinery in rigid position. Each Engine 

is fitted with improved expansion gear, and patent equilibrium  

governors, whereby the greatest steadiness in working is secured. 

(Silver M edal : Paris Electric  Light Exhibition.) The five Engines 

above described are employed in driving ’ the Dynamo M achines 

of the Anglo-American Brush. Electric Light Corporation in  

Class VIII., Nos. 194 and 195, in Alhambra Court. One 25  horse­

power Patent Robey Electric  Light .Engine and  Locomotive Boiler 

combined; one 25 horse-power ditto; one 25 horse-power ditto. 

These  three Engines are similar in design to those above described^  

and they are employed in driving the Dynamo M achines of 

Professor T. A. Edison in the Crystal Palace. One 20 horse­

power Patent Robey Electric Light Engine and Locomotive 

Boiler combined, similar in design to those above described, and  

is now employed in driving the Dynamo M achines of the Gerard  

Electric Light Co., in the Crystal Palace. (Silver M edal: Paris 

Electric Light Exhibition.)  North End.

364a .— A l f r e d  R. Se n n e t t , Kirby Street Engineering W orks  

Hatton Garden, London, E.C. Transmission Dynamometer



(devised by Professors Ayrton and Perry) for measuring the  

power transmitted to electric generators or other machinery  

driven, by belting, &c.; Dynamometer Couplings for showing the 

power transmitted to electric generators or other machines when  

working direct from the shaft of the engine, or for measuring 

the power transmitted "by lines of shafting, &c. ; Dynamometer 

Pullies for use upon the machine shaft. North Nave.
365.— Th o m s o n , S t e r n e , & Co., Limited (M anaging Directors, 

L. Sterne and J. B. Handyside), the Crown Iron  W orks, Glasgow  ; 

10, Victoria Chambers, W estminster, London; and 10, Rue 

Laffitte, Paris. Clerk's Patent Gas Engine. The  engine possesses  

the distinctive  feature of making an explosion at every revolution. 

The engine comprises two cylinders, one the working and the  

other the so-called “  displacer” cylinder. The diameter of the  

former is 6 in., and the stroke is 12 in.; the piston is connected  

to the crank in the ordinary manner, but the piston of the dis­

placer cylinder, in  which the pressure is very slight, never exceed­

ing 41b. to the squai’e inch, is driven off a pin in one of the arms 

of a fly-wheel. The pin is at right angles to the crank, and in  

advance of it. W hen the piston in the displacer advances, a 

combustible mixture of gas and air is drawn in during the first 

half of the stroke, the admission valve is then closed, and air is 

admitted during the remainder of the stroke. On the return of 

the piston a  valve  is opened  automatically, making  a communication  

between  the two cylinders. At this time the piston of the motor 

cylinder is at the outer end of its stroke, and an annular port 

opens, communicating with the exhaust. Through, this opening  

the products of combustion from the last explosion pass, the  

pressure in the cylinder falls, and the cylinder is ready to receive  

its next charge from the displacer chamber. The first portion  

that enters the cylinder from the displacer is the pure air that 

passed in after its piston had reached the half-stroke, and the  

combustible mixture of gas and air had been cut off. This flows 

through the motor cylindei’, scouring it out at each, stroke, and  

escaping through the exhaust ports until the latter is closed by  

the piston on  the  return stroke. M eanwhile the explosive  mixture 

has followed the pure air into the motor cylinder, and remains 

there, as the exhaust ports have now been closed. The piston, 

on its return stroke, compresses this mixture in a space at the  

end of the cylinder to about 451b. pressure, when the chai’ge is 

ignited, the pressure rising to some 2501b. per square inch, and  

driving forward the piston of the motor cylinder, when the 

exhaust ports are again opened, and the exploded gases escape, 

leaving the cylinder free for the next charge from  the displacer. 

This series of operations takes place at every stroke. This engine 

can be worked up to its full available power without irregularity, 

and for electric lighting is specially adapted, and all other power 

where a steady power is absolutely necessary. West Corridor.

366.— Tu r n e r  G a s En g in e  Co m p a n y , St. Alban’s Iron W orks. 

1 horse-power Patent Gas Engine, £65 ; % horse-power Patent
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Gas Engine, £50; 2-man Patent Gas Engine, £35; lj-man  

Patent Gas Engine, £30. These engines work without making 

any  objectionable noise, and are suitable for driving small dynamo 

machines, printing machines, pumps, chaff-cutters, saws, &c. 

3 lioi’se-power Turner’s Patent Enclosed Steam Engine, for 

driving dynamo machines; 6 horse-power Turner’s Patent 

Enclosed Steam  Engine, Double Cylinder; 3 hoi-se-power Turner’s 

Patent Reversing Steam Engine, Single Cylinder. West Corridor.
367 .—The Corrugated Iron Annexe for the Machinery in con­

nection with the Lighting  Arrangements of Th e  An g l o -Am e r ic a n  

B r u s h  Co m pa n y  has been erected on the North Lawn by M r . J. 

Ch a r l t o n  H u m ph r e y s , of Ludgate Hill (adjoining Ludgate Hill 

Station). {See Ad v t . p. 142.)

foreign Exhibitors.

Class I.—Static Electricity, Frictional Apparatus, etc.

368 .— P r o f . T. A. Ed is o n , care of E. H. Johnson, Esq., 57, 

Holborn Viaduct. Leyden Jars and Condensers; Apparatus to 

show the ethric force. Entertainment Court
369  .— J. Ro b e r t  Voss, Pallisaden-Strasse, 20, Berlin. Automatic 

Induction Electrical Machine. Silver Medal at the Paris Electric 

Exhibition. London Agent, F. E. Becker & Co., 34, Maiden 

Lane, W .C. {See En g l is h  Se c t io n .) Concert-Room Gallery.

Class II.— Batteries and Allied Apparatus.

370 .— L. Am e t t e , F i l s , 145, Boulevard Voltaire, Paris. Ac­

cumulator on a new system. West Corridor.
371  .— Ed m e  B l o u z o n , 30, Rue Notre Dame de Nazareth, Paris 

Batteries and Allied Apparatus. Eastern Gallery.
372 .— G. Ch a p u is , 17, Rue Lourmel, Grenelle, Paris. Primary 

and Secondary Batteries. Eastern Gallery.
373 .— M. D a t j d ig n y , 16, Place de la Chapelle, Paris. Accumu­

lator, replenished by direct calorific action. West Corridor.
374  .— D e s e u e l l e s & Se r r e , 8bis, Avenue Perrier, Paris. Dry 

Batteries of all sorts and forms; Secondary Batteries, dry and  

portable. Western Gallery.
375 .— P r o f . T. A. Ed is o n , care of E. H. Johnson, Esq., 57, 

Holborn Viaduct. Chalk Battery; Gravity Battery.
Entertainment Court.

375 a .— Th e  E l e c t r o -Dy n a m ic  Co m p a n y  o f  Ph i l a d e l ph ia . Auto­

matic Batteries for use with sewing machine motors. Offices : 

8a , Bush Lane, Cannon Street, E.C. Eastern Gallery.
376 .— Ch a r l e s R. Go o d w in , 166, Quai Jemmapes, Paris. 

Leclanché and  other Batteries— plain, plated, or coppei’ed, by  anew  

process. Medal at Electrical Exhibition, Paris. Eastern Gallery.
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377 .— C. M o u r l o n  e t  C ie ., 61, Rue de Ruysbreeck, Bruxelles. 

Batteries on the Leclanché system. Gold Medal at the Brussels 

Exhibition, 1880. Bronze Medal at the International Exhibition 

Paris, 1881. . Eastern Gallery.
378 .— G r e g o r y  Sk r iv a n o f f , 32, Rue  Vignon, Paris. SkrivanofFs 

New Electric Dry Battery, capable of every kind of use. This 

new battery requires no care. It is applicable to military 

telegraphy, to telephones, to railway signals, to domestic uses, &c.

South Nave.-
379.—Lé o n  So m z é e , 2)7, Rue Royale, Brussels, Belgium. 

1. Voltaic Pile of great intensity and of very small size, princi­

pally employed where a constant current and long working are 

required. 2. Secondary Electric or Galvanic Batteries and  

Regulator for the distribution of the energy accumulated. These 

secondary batteries contain more energy than those of Faure or 

Planté; they are composed of divided material, such as metallic 

grains for the positive electrode and small charcoal or charcoal 

dust for the negative electrode; both being mixed with, oxide of 

lead. Chemical reaction is the same as in Faure batteries, only 

our system gives more energy per weight of material. Another 

battery is composed of a special form of electrode, they being  

both of lead ; but our surface is far greater than those of the 

now known system, and less in weight. The system is com ­

pleted by the use of a new condensor, by means of which 

the distribution, by tension or quantities, is easily obtained, and  

by which one or more batteries may be set in action or out of 

action, without interfering with the energy needed.

Southern Gallery.

Class III.

Magneto-Electric and Dynamo-Electric Machines.

380 .— M. A. Ca n g e , 11, Rue St. Florentin, Paris. Dynamo- 

Electro Machines, with continuous or alternative currents; con­

structed with. Gance’s electro-magnetic bobbins. Corridor.
381 .— Ch a r l e s D io n , Hotel Burgundy, 8, Rue Dauphot, Paris. 

Two new Magnetic Bobbins, made of a straight strip of metal 

turned on its edge into a circular or elliptic helix, so as to be 

instantly applied upon any kind of revolving armature or round or 

more or less elongated core. Eastern Gallery.
382 .—P r o f . T. A. Ed is o n , care of E. H. Johnson, Esq., 57, 

Holbora Viaduct. Steam Dynamo; Dynamo Machine, made on 

a new principle; small Dynamo Machine. Ground Floor.
383 .— A. Gé r a r d ,, Paris. (See Lo r r a in , in En g l is h  Se c t io n .)

384 .— M e s s e s . G r a v ie r , Ku k s z , Lu e d t k e ,, e t  G-r e t h e r , 25, Rue 

Leszno, Varsovie, Russie. A set of eight Dynamo-electric- 

machines, each of 4-h.orse power. Two distributors with double 

commutators, each of 32 directions. West Corridor.
385 .—W h it e  H o u s e  M i l l s , Hoosac, New York. Agents, Jas. 

8.Mackie &  Sons, 194, Broadway, New  York. Arago Disc Dynamo, 

for electric  lighting, electro-plating, and  telegraphy. West Corridor.
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Class IV— Gables, Wires, Lightning Conductors,.and 
allied Apparatus.

386 .—Pr o f . T. A.Ed is o n , care of E.H. Johnson, Esq.,57, Holborn 
Viaduct. Specimens of Street Pipes and Service Boxes used in 
the Edison underground system of conductors ; System of House 
Conductoi’S with, devices for preventing abnormal increase of 
energy in house circuits. Entertainment Court.

387 .—E. Pe r r o d y , 3, Rue Chaponniére, Geneva, Switzerland, 
Subterranean Electric Line for Railways, forming only one with, 
the metallic sleeper of E. Perrody's system. The same line can 
be placed independently of the railway, and can be applied 
.anywhere else. Eastern Gallery.

Class V—Apparatus for Measuring Electricity.

388 .—Pr o f . T. A.Ed is o n ,care of E.H. Johnson,Esq., 57,Holborn 
Viaduct. Apparatus for measuring the resistance of the lamps ; 
Apparatus for measuring the energy consumed in the lamps; 
Rheostat for restoring currents; Thermogalvanometer; Carbon 
Rheostat; Dynamometer; Photometer; Carbon Regulator; Weber 
Meterj Current Regulators; Circuit Breakers for controlling 
electric light circuits. Entertainment Court.

389 .—Me s s r s . Gr a v ie b , Ku k s z , Lu e d t k e , e t  Gr e t h e r , Rue 
Leszno, Varsovie, Russie. Galvanometers, as applied to their 
new dynamo machines. West Corridor.

Class VI.—Telegraphs, Signals and allied Apparatus.

390 .—Vic t o r  Ba r t e l o u s , 1, Rue du Persil, Brussels. An 
Automatic Transmitter of Signals in case of fogs, &c. &c.

Western Gallery.
391 .—D. Co h n ., 34, Rue du Sentier, Paris. Electric Bells, with 

a lighting application. Eastern Gallery.
'392.—G. Cu m m in g , 803, East 19th Street, New York. Periphery 

Contact Telegraph Key. Exhibited with. Professor Edison's 
exhibits. Entertainment Court.

393 .—Pr o f . T. A. Ed is o n , care of E. H. Johnson, Esq., 57, Holborn 
Viaduct. Carbon Relay; Motograph Relay; Pressure Relay; 
Expansion Relay; Private Line Instrument; Gold and Stock 
Reporting Instrument; 2 Systems of Domestic Signalling 
Telegraph.; Quadruples Telegraph.; 2 Systems of Duplex 
Telegraph; Telegraph System in Morse characters; Roman 
character Automatic Telegraph. Entertainment Court.

394 .—Sa l v a t o r e Ga b a u , Dr ., Samassi, Sardinia. 4 Models of 
Railway Carriages with a new alarm apparatus. Eastern Gallery.

395 .—M. J. Gr a s , 41, Rue Bellechasse, Paris. Military- 
Speaking Signals, with instantaneous changes of communication, 
effected by either continuous or intermittent currents, variations 
in resistance, permanent calls, constant controllers of the 
wire, &c. ' Eastern Gallery.
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396 .— C. M i l c h s a c k & Co., Gladbach, Rhenish Prussia. 

London Agent, Max Sabel, 2, Coleman Street Buildings, Moorgate 

Street, E.C. (a) Rolls of Telegraph. Tape for W heatstone machine, 

rapid  writer; for SirW . Thomsoir’s recording machine, submarine 

cable; for Cowper’s telegraph writer; for the Morse, Hughes  7 

and Meyer Systems &c. &c.; for automatic machines. (&) Rolls of 

Ribbon-paper, or  winding-tapes, (c) Rolls  of Tape for railway  metals 

testing machines, train velocity gauges, and all other technical 

purposes, according to instructions. Concert-Room Gallery.
397 .— Roos & O s t r o g o v ic h , Chez FOfficina Galileo, Florence. 

Italy. Various Telegraphic Apparatus (new system). Automatic- 

Telegraphic Apparatus with, alphabetic characters, with multiple 

alphabets and manipulation. 25,000 to 40,000 signals (letters, 

figures, or spaces) or more in an hour, without reducing the 

duration of the current of the line, while I’emaining the same 

as in the Hughes apparatus. North Nave.
398 .— G r e g o r y  . Sk r iv a n o f f , 32, Rue Vignon, Paris. Morse 

Apparatus working by  means of a Skrivanoff battery, field model; 

various Railway Signals ; Electric Table Bell; Signal Calls for 

hotels, apartments, carriages, cars, &c. South Nave.
399  .— W e s t e r n  E l e c t r ic  Co m pa n y , New York, Chicago, Boston, 

and Indianapolis, U.S.A. No. 2, Phelp’s Relay; No. 3, Box  

Relay and Key; No. 1, Legless Lewis Key; No. 1, Sounder; 

No. 2, Sounder; Patent Pocket Relay; Private Line Instrument; 

Milliker/s Repeatei’ Sounder ; Quadruples Compound Polarised 

Relay; Patent Cut-out, with, lightning arrester and ground-switch; 

Plug Cut-out; Peg Switch board; Various apparatus; With 

L. Clark, Muirhead fy Co. Between Chinese and Sheffield Courts.
400 .— W h it e  H o u s e  M i l l s , Hoosac, New York. Agents, Jas. 

S. Mackie & Son, 194, Broadway, New Yoi“k. Arago Disc 

Dynamo, for telegraphic systems. West Corridor.

Class VII.

Telephones, Microphones, and Photophones.

401 .— V ic t o r  Ba r t e l o u s , l,Rue du Persil,Brussels. Automatic 

Commutator for telephonic purposes. Western Gallery.
402  .— Co n n o l l y  B r o t h e r s & M c T ig h e , Palais de FIndustrie, 

Paris. Automatic Telephone Exchange, for enabling the sub­

scribers or members of a telephonic exchange  to  inter-communicate 

without the aid of call-boys or attendants at the central office.

Tropical End, in front of Byzantine Court.
403  .— A. E. D o l b e a r  and H. E. Bu c k , 70, W ashington Street., 

Boston. Electro-Telephonic Apparatus, Transmitters, and Re­

ceivers; also Telephonic Attachment for Relay and Sounder. 

Rotaphone. Western Gallery and Trop. Bept.
404  .—P r o f . T. A. Ed is o n , care of E.H. Johnson, Esq., 57, Holborn 

Viaduct. Carbon Telephone ; Electro Motograph.; Combination 

Musical Teleplionograpli; Telephone Repeater ; Microtasimeter ; 

Odeoscope; numerous Apparatus for demonstrating the method 

of varying- the resistance of a closed circuit by contact with.



97

carbon, illustrative of the experimental phases of the Edison 
carbon transmitter. Entertainment Court.

405.—Lé o n d e Lo c h t  La b y e , 49, Mont St. Martin, Liéget 
Belgium. Pantelephonic Posts and Telephonic Alarms, invented by 
M. Léon de Locht Labye, Liege. Telephonic correspondence will 
'be carried on between two points established in the Crystal 
Palace. The Léon de Locht Labye (silver medal at the Paris 
Exhibition) is at once the most simple, the most sensitive, and most 
regular telephonic word-transmitter known. It has been adopted, 
by the Government of the Argentine Republic, and at Buenos 
Ayres is used by 600 subscribers. This apparatus suits all 
situations, allowing of conversation in loud or low voice, without 
the necessity of approaching near the instrument to speak. 
Telephonic auditions have a marvellous effect when applied to 
concert-rooms, theatres, or elsewhere. Sth. Nave fy Pompein House.

406 .—C. F. Ra c a g n i, Verona, Italy, and E. A. Gu g l ie l m in i, 
Paris. Practical Application of the Telephone to every kind of 
Telegraphy. Telegraph Telephone applicable to armies in the field, 
to the navy, to railways, to mines, &c. Southern Gallery.

407 .—Sc h w e iz e r is c h e  Te l e ph o n  Ge s e l l s c h a f t , 7, Båren Gasse, 
Zurich, Switzerland. Telephone Stations, shown working.

Western Gallery and Concert-Room Gallery.
408.—Gr e g o r y  Sk r iv a n o f f , 32, RueVignon, Paris. Telephonic 

Station, with, battery enclosed at the base of the instrument, 
avoiding the use of batteries encumbered with liquid, and 
requiring constant attention. South Nave.

409.—We s t e r n  El e c t r ic  Co m pa n y , New York, Chicago, Boston, 
and Indianapolis, U.S.A. Telephones: Blake Transmitters and 
Bell Hand Telephones. Telephonic Calling Apparatus : Magneto­
Electric Generators, for hand, foot, or other power; and Polarised 
Bells, in combination and separate, worked by same; also Push 
Button Magneto-Electric Calls, with Polarised Bells, worked 
either by magneto or battery currents. Central Office Apparatus: 
Switch Boards of various forms; Duplicate, Williams’ Plag 
Switch, Gilliland, and Slide Switch, with Lightning Arrester, 
Calling Apparatus, &c. Subscribers Telephonic Sets—Combina­
tions of Calling Apparatus, Telephones and Batteries, with and 
without desks. Telephonic Apparatus for private lines: Sets 
for use where two or more stations are connected by a single 
line; also Central Office Set for private exchange system; 
Switch Boai’d on Duplicate System, suitable for offices with. 500 
lines and upwards; Pole Changers, for use at exchange offics, 
for ringing any description of bells. With L. Clark, hduirhead fy Co.

Between Sheffield and Chinese Courts.

Class VIII—Electric Lighting.
410 .—Cl in t o n  M. Ba l l , Troy, New York, U.S.A. Arc Lamp 

P^chite Gallery.

411.—Ed m é Bl o u z o n , 30, Rue Notre Dame de Nazareth, Pans 
Carbons for electric light. Eastern Gallery.
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412  .— M . A . C a n c e , 11, Rue St. Florentin, Paris. Regulator  

Lam p, w ith, fixed lum inous point, on the Cauce system .

West Corridor.
413  .— C h e r t e m p s , Paris. N ew  Electric Light Regulator.

Western Gallery.
414  .— M . D a u d ig n y , 16, Place de la Chapelle, Paris. Electric 

Lighter, w orking by a single w ire ; M odel em ployed by the  

Jablochkoff, Janin, & c., Com panies; w orked notably  in the light­

ing of the Place de la Bastille, and the H alles Centrales. 

Electric U niform Subdiviser, for the uniform division of the  

light from  generators of large size. West Corridor.
415  .— P r o f . T.A. E d is o n , care  of E.H . Johnson, Esq.,57, H olborn  

V iaduct. Incandescent Lam ps; Process in the m anufactui’e of 

Lam ps ; V arious D esigns of Electric Light Chandeliers.

Concert-Room, Entertainment Court, fy Industrial Avenue.
416  .— A . G é r a r d , Paris. {See L o r r a in , in B r i t i s h  S e c t io n .)

417  .— C h a r l e s R. G o o d w in , 166, Q uai Jem mapes, Paris. 

Carbons.for  Electric Lights. Eastern Gallery.
418  .— M e s s e s . G r a v ie r , K u k s z , L u e d t k e , e t  G r e t h e r , 25, Rue  

Leszno, V arsovie, Russie. V arious A rc Lam ps, for use in the  

distribution of electricity. System  G ravier. West Corridor.

419  .— M ig n o n e t  R o u a r t , 137, Boulevard V oltaire, Paris. 

“  G auduin” Carbons for electric  light; ordinary  Carbons of every  

size and  form , hollow  or solid ; Enam elled Carbons, lasting 35 to  

40 pei- cent, longer than ordinary  carbons. (English A gent,W . B. 

D avis, 105, Leadenhall Street, E.C.) West Corridor.

420  .— S i e m e n s  F r é r e s , Paris. {See S i e m e n s  B r o t h e r s , in  B r i t i s h  

S e c t io n .) South End of Palace.
421.— L é o n  So m z é e , Ingénieur, 217, Rue Royale, Brussels. 

A utom atic and Regulating  Electric Lamps. Six m odels of these  

lam ps. The principle of this invention consists chiefly in con­

structing electric lam ps m ade lum inous by incandescence, as w ell 

as by the voltaic arc; by m eans of continuous or alternating  

currents  w hich produce the incandescence  of a thin  rod (preferably  

of carbon) and a voltaic arc at the circum ference of a rod of 

refractory  m aterial, w hich m ay be fixed or m ovable on the second  

electrode o£ large section. O ne m odel show ing inventions and  

im provem ents in electric lighting  and apparatus therefor. The  

im provem ents consist in illum inating a flam e of gas by passing  

therein and thereby an electric current, so that the passage of 

the current in the flam e excites and transform s into lum inous 

vibrations certain undulations of the gas-flam e. The invention  

consists in the use of m aterials, relatively slight conductoi’S of 

electricity, in a finely divided state, such as pow dered coal and  

m agnetizable m etals, or carbon and com bustible gases (sim ple or 

com pound), or steam or liquids in a globular form . A lso in the  

double m ode of feeding the lam p. Southern Gallery.

422  .— W h i t e  H o u s e  M i l l s , H oosac, N ew  Y ork. A gents, Jas. 

S. M ackie & Son, 194, Broadw ay, N ew Y ork. A rc Lam ps, 

Ball's system . Picture Gallery and West Corridor.
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Class IX.

Electric Motor Power and Transmission of Energy.
423 .— L. Am e t t e , 145, Boulevard Voltaire, Paris. Electro­

motor applied to a wood-cutting machine. West Corridor.
424  .— A. Ca n c e , 11_, Rue St. Florentin, Paris. Electric Motors 

on the Canoe system. West Corridor.
4<2 5.— M. D a u d ig n y , 16, Place de la Chapelle, Paris. Circular 

Selenoid  Motor; Dandigny’s Railway  W heel, worked  by  electricity; 
Carriages constructed on this mode of working. West Corridor.

426 .—D e s e u e l l e s e t  Se r r e , 8 bis, Avenue Perrier, Paris. 
Small Electric Motors. Western Gallery.

427 .— P r o f . T. A. Ed is o n , care of E. H. Johnson, Esq., 5*7, 
Holborn Viaduct. Electric Pen and Press for copying ; Motograph. 
Bells; Magnetic Motograph. Entertainment Court.

427a .— Th e  E l e c t r o -Dy n a m ic  Co m p a n y  o f  Ph i l a d e l ph ia . Double 
Induction Motors for sewing machines, lathes, fans, saws, &c. 
Offices : 8a , Bush. Lane, Cannon  Street, E.C. Eastern Gallery.

428 .— Ch e r m o n t  Ro d r ig u e z , Belgium. Electric  Machine,  working  
directly with the battery and giving motion to a Sewing Machine.

Gallery.
429 .— M e s s e s . G r a v ie r , K u k s z , Lu e d t k e , e t  G-b e t h e r , 26, Rue 

Leszno, Varsovie, Russie. A  variety of Electro Motors for use in  
the distribution of electricity. West Corridor.

Class X.—Electro-Medical Apparatus.
430 .— D r . B. Ba e d a , 49, Rue Blanche> Paris. Electrical Bath  

Apparatus. By means of this apparatus a constant current, or 
an induction current, is applied to or focussed upon any part of 
the body, through the water in the bath, with, such force as may  
be required, whilst avoiding the usual shocks and unpleasant 
sensation.. From numerous experiments made by the faculty, 
eleoti’ic baths are chiefly effectual in cases of rheumatism, gout, 
paralysis, and neuralgia. Western Gallery.

431  .— G r e g o r y  Sk r iv a n o f f , 32, Rue Vignon, Paris. Medical 
Case, 4| inches X 3 inches X f inches, enclosing ’ an induction, 
bobbin, battery, and accessories. South Nave.

Class XI.— Electro-Chemistry.
432  .— Ed m é  B l o u z o n , 30, Rue Notre Dame de Nazareth, Paris. 

Natural and Prepared Graphite. Eastern Gallery.
433  .— S. Co h e n , 14, Rue Cloche Perce, Paris. Electro-plating 

for optical instruments. Eastern Gallery.
434  .—P r o f . T. A. Ed is o n , care o£ E. H. Johnson, Esq., 57, 

HolbornViaduct. Meters; W eber Meter; Specimen of Bamboo  
and other carbonised materials; Mirror Regulator.

Entertainment Court.
435  .— G r e n e t  F r Ér e s , 114, Rue du Temple, Paris. Plating  

machine working by electricity. Nickel Baths, &c. West Corridor.
436  .— N e u j e a n  & D e l a i t e , 62, Rue Hors Chateau, Liege. 

Apparatus and Chemical products for galvanoplasty, gilding, &c.
Gallery at bach of Concert Room.
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Class XII — M agnets, Com passes, Horology, Instru­

m ents of Precision, & c.
437  .— A u t o m a t ic  T im e  R e g is t e r  a n d  A l a r m  C o m p a n y , Boston, 

M ass., U.S.A.— Electric Tell-Tale Clock for detecting irregularity  

in the service of watchm en, with Fire Alarm .

Between China and Sheffield Courts.
437a .— A. B a r d i l l o n , 185, Rue d ’Aléna, Paris. Instrum ent 

serving to indicate, in public carriage, whether em pty or full.

Gallery at Bach of Concert-Room.
438  .— Buss, So m b a e t , & Co., M agdeburg, Germ any. Patent 

Tachom eters (Speed-Indicators), 500 in use ; Patent Cosine  

Governor, the only perfect centrifugal governor in the m arket.

Eastern Gallery.
439  .— T. B. D e  H e n n a u l t s  e t  F i l s , Fontaine FEvéque, pres 

Charleroi, Belgium . Com passes of great sim plicity and precision, 

having the property of always keeping horizontal, shortening  

considerably the labour of m ining engineers. Largely  em ployed  in  

m ining  operations in  Belgium  and  France. Concert-Room Gallery.
440  .— J. R o t h , S c h l a e f l i, & Co., 35, Queen Victoria Street. 

Electric Clocks. [See A d v t . p. 148.) Southern Gallery.

Class XIII.—M iscellaneous.
441  .— E d m e  B l o u z o n , 30, Rue Notre Dam e de Nazareth, Paris. 

Oil for engines.

442  .— A. C a n c e , 11, Rue St. Florentin, Paris. Electro-M agnetic 

Bobbins, of  special construction  on  the  Cance  system . West Corridor.
443  .— Q-. C h a p u is , 17, Rue Lourmel, Grenelle, Paris. Electric 

Flood Indicator; Electric Alarm  Taps ; Electric Fly Killer.

Eastern Gallery.
444  .— D. C o h n , 34, Rue du Sentier, Paris. Electric Lighters ; 

the Gay-Lussac Lighters ; Electric Bells, with lighting attach ­

m ent. Eastern Gallery.
445  .— D e s r u e l l e s & S e r r e , 8 "bis, Avenue Perrier, Paris. 

Electric Lighters for gas, for use in private m ansions, & c. & c.; 

Automatic Lighters for distances; Apparatus indicating escape  

of gas; Electric Scent Consum ers. Western Gallery.
446  .— A l p h . F e e m o n d , 5, Avenue Rapp, Paris. Egg-hatching 

M achines and Artificial M others, warmed and regulated by  

electricity ; Autom atic Regulator, for hatching  m achines warm ed  

by water or by therm o-syphon ; Electric Alarms; Electric 

Testers for Eggs ; Artificial Feeders; Electric Apparatus of 

various kinds for poultry yards. Eastern Gallery.
447  .— M e s s r s . G-r a v ie r , K u k s z , L u e d t k e , e t  G b e t h e r , 25, Rue 

Leseno, Varsovie, Russie. A M em oir on the divisibility of 

electricity for private houses and all kinds of industrial applica­

tions, "by A. Gravier. West Corridor.
448  .— Louis P o y e t , 5, Rue de Provence, Paris. Proofs of wood  

engravings representing  electric apparatus, and various scientific  

and industrial apparatus. Western Gallery.
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449.—Pr o f e s s o r  De n is  Mo n n ie r , University, Geneva, Switzer­

land. The Automatic Methanometer, or, Automatic Analyser of 

i Firedamp, by Denis Monnier, Professor of Chemistry at the

University of Geneva, is not only a detector of firedamp, but an 

instrument which analyses, at a great distance, automatically and 

quantitatively, the hydrogen at the carburets of that metalloid.

8 The Methanometer consists of two distinct portions : (1) The

Analyser; (2) The Receiver. The Analysers ai’e placed in the 

galleries of mines, the Receivers outside in a central office, under 

the eye of the engineer. Each. Analyser transmits every hour to 
the Receiver the proportions of firedamp, between 1 and 9 per 
cent., contained in the air of the locality where it is placed. The 

proportion 9 per cent, is that which, determines the explosion. It 

is at the central office that the instrument becomes an alarm­

signal ; for the engineer himself places on the receiver the 

contacts which will set going a continuous alarum, as soon as the 

gaseous compound shall have attained the proportion beyond 

which it must not pass. He will give the necessary instructions, 

and the apparatus will allow to be watched at a distance the effect 

of the ventilation directed on the threatened spot. South Nave.
450 .—Na u d in & Sc h n e id e r , Montreuil-sous-Bois, France. 

Purification of Alcohol by Electricity. Eastern Gallery.

451 .—Lé o n  Po u l t ie r , 267, Rue du Faubourg St. Martin, Paris. 

s Drawings representing Electric Machinery for putting on the
breaks. This apparatus has been found useful (1) for stopping 

trains as safely and as swiftly as possible; (2) for deadening the 
jolting and shaking of ordinary camages. The inventor has 

a wood apparatus used by him in studying his system.

Eastern Gallery.
452 .—Lé o n  Ra g e o t , 26, Rue Notre Dame de Nazareth, Paris. 

An Apparatus for quadrupling any kind of light fixed in its centre, 

and for softening the intensity of electric light. Southern Gallery.

453 .—Jo s e ph  Sa u v a j o n , Tournon, Ardeche, France. A Design 

showing an. Automatic Apparatus to prevent railway collisions; 

another Diagram, an Automatic Alarm, showing the rise of water 

in the event of floods. Eastern Gallery.

454 —Ed w a r d  W. Se r e e l l , Ju n ., C.E., of New York, U.S. 

Automatic Silk-reeling Machine. This machine reels the silk 

from the cocoon. It is driven by any suitable power, but its 
automatic action is regulated and controlled by means of a current 
of electricity. It is the first successful machine of its kind, and 

bears the same relation to the silk manufacture that spinning 

machinery does to that of cotton. Seregraph or Silk-testing  

Machine. This is a machine, driven by electricity, which has 

recently been invented for testing the regularity and other 

qualities of silk threads. By passing a thread through it at the 

rate of about a mile in eight minutes, the thread itself writes 

upon a band o£ paper all its excellences and defects in such a 

way that they are clearly indicated and made known. Inventions 

of Edward 8  err  ell, jun., C.E. West Corridor.
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455—G r e g o r y  Sk r iv a n o f f , 32, Rue Vignon, Paris. Indicators 

for Hotels, with accessories allowing of an economy of 50 per 

cent, in wires and fixing ; various motors for toys. South Nave.

456 —Lé o n  So m z é e , 217, Rue Royale, Brussels. Apparatus 

for indicating the presence of firedamp. 1. The application to 

ordinary mining ’ lamps for mining purposes of two metallic plates, 

bands, or wires of different capacity of dilatation, rendered suscep­

tible to slight variations of temperature, placed in connection with 

an electriccurrent, which shall at a certain temperature give alarm 

(jy ringing a, bell. On© band, may loo steel cincl tli© otlioi zinc, 

united by a soldering of tin. If firedamp is present in the air 

feeding the lamp it produces an excess of heat in its interior : 

the metallic plates expand and close the electric current. 2. The 

use of glass-tubes subjected to heat, in connection with a thermo­

electric pile indicating the difference o£ heat between the two 

tubes, on© of which, is filled with, air from tlie outside of the mino 

and the other with the air of the mine. 3. An electro-chemical 

mode of detection by the use of the electric light in combination 

with, chlorine, causing by explosive action the vibration of tlie 

membranes of one or more telephones. 4. The use of sonorous 

tubes of certain lengths, placed over a flame produced by the 
combustion of pure air, and which tubes give normally no sound ; 
but as soon as firedamp is present the Same grows longer, the 

tubes are subject to heat, and then give forth sounds by causing 

a vibrating tongue, within the tube, to expand, and so produce 

certain notes and thus give alarm. 5. The application to lamps 

for mining" purposes of a little tube filled with pieces of coal 

compressed therein, the extremities of the tube mounted in metal. 

The coal is compressed in the tube by a screw and the tube’s 

metallic extremities are in connection with, the wires of a galvano­

meter. If firedamp is present in the air feeding the lamp, it 

produces an g x c g s s  of heat in tb.6 interior ; th.© coal m tlie tube 

absorbs this excess lieat and. Ijscomss Isss conducting’. This 

thermoscope, placed in connection with, an electric current, will 

then indicate the composition of the air in the mine. 6. Improve­

ments consisting of a glass vessel, containing mercury covered 

with a partition of porous earth, having in the middle a central 

tube communicating with, th© mercury in tlie vessel. 1  lie pressure 

of air Toeing equal in tli6 tubs and vessel, tlie moi cm  y lies at tlie 

same level in both; but when firedamp is in the air it penetrates 

through the porous partition and presses on the surface of the 

mercury, tlie Is  vol of winch. is raised in th.6 tubs, whore it toucliss 

a platinum-wire in contact with, an electric current and rings an 
alarm. Southern Gallery.

457.—Ge o r g e  V ia n , 53, Rue de Chateaudun, Paris; London 

Representatives, Castel & Latta, 3, Lombard Court, E.C. Electric 

Machine, specially constructed for exploding dynamite from a 

distance in mining and. subaqueous works. I ac-simile of 

Dynamite Cartridges, Detonators, &c., suitable to be used in 

connection with the above. Western Gallery.
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D o u l t o n  &  C o . . . .

D o w s o n  E c o n o m i c  G a s  C o m p a n y  

D u r h a m  &  C o .  . . .

3 1 ,  3 2 ,  5 1 ,  8 1

8 1  

9 3 , 9 8 , 9 9  . . .

7 2  

3 8 ,  5 1 ,  6 1  . . .

7 2 ,  7 7

3 8 ,  7 7

8 1  

8 7  

7 7  

9 3 ,  9 9 ,  1 0 0  . . .

9 4  

3 8  

9 6  

6 5  

9 5 ,  3 9 ,  5 1  . . .

8 7  

8 8  

I  . ,  I L , V I . ,  X I I I .

X I I I

I L  ,  V I I I . ,  I X . . . .

X

I V  . ,  V I . ,  V I I . . . .

X . , X I I .

I V . ,  X I I .

X I I I  

X I V  

X I I

I I . ,  I X . ,  X I I I .  

I l l  

I V  

V I I  

V I I I  

I I . ,  I V . ,  V I .  . . .  

X I V  

X I V

E a s t e r n  G a l l e r y .  

E a s t e r n  G a l l e r y .  

W e s t  C o r r i d o r .

W e s t e r n  G a l l e r y .  

W e s t e r n  G a l l e r y .  

E a s t e r n  G a l l e r y .  

C o n c e r t - R o o m  G a l l e r y .  

S o u t h e r n  G a l l e r y .

W e s t  C o r r i d o r .

W e s t e r n  G a l l e r y  &  v a r i ­

o u s  p a r t s  o f  B u i l d i n g .

W e s t e r n  G a l l e r y .  

E a s t e r n  G a l l e r y .  

S o u t h e r n  G a l l e r y .  

T r o p i c a ]  D e p a r t m e n t .  

V i c t o r i a  C r o s s  G a l l e r y .  

E a s t e r n  G a l l e r y .

E a s t e r n  G a l l e r y .  

N o r t h  N a v e .

E a s t e r n  T e l e g r a p h  C o m p a n y  . . .  3 9 , 5 1 , 6 1  . . .

E d i s o n ,  T .  A 9 3 ,  9 4 ,  9 5 ,  9 6 ,

9 8 ,  9 9  . . .

E d i s o n  E l e c t r i c  P e n  a n d  W r i t i n g  8 1  . . .

A g e n c y

E d i s o n - G o w e r - B e l l T e l e p h o n e  6 1  . . .

C o m p a n y  o f  E u r o p e

I V . ,  V I . ,  V I I .  E a s t e r n  G a l l e r y  a n d  

S o u t h  N a v e .

I . ,  I I . ,  I I I . ,  I V . ,  C o n c e r t - R o o m , S o u t h  

V . ,  V I . ,  V I I . ,  N a v e , I n d u s t r i a l  A v e n . ,  

V I I I . ,  I X . ,  X I .  &  E n t e r t a i n m e n t  C t .

X I I I .  . . .  . . .  S o u t h e r n  G a l l e r y .

V I I . . . .  . . .  E a s t e r n  G a l l e r y .
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N a m e s .

E l e c t r i c a l  T r a d i n g  C o m p a n y

E l e c t r i c  L i g h t  a n d  P o w e r  G e n e ­

r a t o r  C o m p a n y . . .

E l e c t r i c  L i g h t  A g e n c y  ( L o n d o n )  

E l e c t r i c  L i g h t  C a r b o n  C o m p a n y  

E l e c t r i c  L i g h t  C o m p a n y ,  B r i t i s h

E l e c t r i c  L i g h t  C o . ,  N a t i o n a l . . .

E l e c t r i c  L i g h t  E n g i n e e r i n g  C o .

E l e c t r i c  L i g h t i n g  S u p p l y  C o . . . .

E l e c t r i c  R a i l w a y  S i g n a l  C o . . . .  

E l e c t r o - D y n a m i c  C o m p a n y . . .  

E l k i n g t o n  &  C o  

E l m o r e ,  W .

E x c h a n g e  T e l e g r a p h  C o m p a n y

E x t o n ,  B e r r i d g e ,  &  P a r t n e r s  . . .

F a h r i g ,  F .  L . . . .

F a w c e t t ,  P r e s t o n ,  &  C o . . . .

F a u l k n e r ,  J .

F a u r e .  ( S e e L a F o r c e  e t  l a  L u m i e r e )  

F e a r n s ,  F .  H .

F y n n  &  C a r l e

F o x c r o f t , . .

F r e m o n d ,  A . . . .

F r o u d e ,  R .  I I . . . .

F u l l e r ,  T .   . . .

F y f e ,  A .  L .  . . .  

G a l l o w a y  &  S o n a 

G a r a u ,  S a l v a t o r e  

G a r n h a m  &  C o .  . . .

G a r r a t t ,  B . C o p s o n . . .

G e n t ,  J .  T . ,  &  C o

G e r a r d ,  A .

G e r a r d  &  C o

G l a d s t o n e ,  D r .  J .  H . ,  &  A .  T r i b e

G l o v e r ,  W a l t e r  T . ,  &  C o .

G o o d w i n ,  C .  R . . . .

G r a h a m ,  D . S . . . .

G r a m m e . (See v a r i o u s  L i g h t i n g

E x h i b i t s  i n  C l a s s  I I I . )

G r a s ,  J . . . .

G r a v i e r , K u k s z , L u e d t k e , e t

G r e t h e r

G r a y ,  J .  W . ,  &  S o n 

G r e n e t  F r e r e s . . .

G r o v e s ,  W .

G u g l i e l m i n i  &  R a c a g n i  

G u t t a - p e r c h a  C o m p a n y  

G w y n n e ,  J .  &  H .

H a m m o u d E l e c t r i c  L i g h t a n d  

P o w e r  S u p p l y  C o m p a n y

H a r d i n g ,  A .  B . . . .

H a r d i n g / T .  R . ,  &  S o n  . . .

H a r r i s o n ,  C o x  W a l k e r  &  Co. ...

H a r t ,  S o n ,  P e a r d ,  &  C o .

H a w k e s , G .  &  C o ,  

H a w k i n s ,  F . , , ,  . . . , u

P a g e .  C l a s s .

4 6 V .  

3 5 , 6 6 , 8 8  . . . I I I . ,  V I I L ,  X I V .

3 3 I I

6 6  V I I I

6 7 ,  6 4 ,  . . . I I I . ,  V I I I . . . .

6 8 ,  4 6 ,  6 8 . . . I I I . ,  V . ,  V I I I . . . .

3 5 , 6 6 , 8 8  . . . I I I . , V I I I . ,  X I V .

6 9 ,  3 9 ,  4 6 ,  6 6 , I I I . , I V . , V . ,

8 8  V I I I . ,  X I V . . . .

5 1 V I

9 3 ,  9 9  . . . I I . ,  I X .

7 5 X I

3 5 ,  6 6 ,  7 5  . . . I I I . , V I I I . ,  X I .

5 2 V I  

3 9 I V

6 7 ,  7 0 ,  7 7 . . . V I I I . ,  I X . ,  X I I .

8 8 X I V  

P l a c e  o f  E x h i b i t .

S o u t h  N a v e .

N o r t h  N a v e , R o m a n  

C t . , M e d i a e v a l O t . ,  

a n d  G r o u n d  F l o o r .

C o n c e r t - R o o m  G a l l e r y .

W e s t  C o r r i d o r .

( S e e B r i t i s h  E l e c t r i c  

L i g h t  C o m p a n y ) .

N .  N a v e , W . C o r r i d o r .

G r o u n d  F l o o r .

W e s t  C o r r i d o r .

E a s t e r n  G a l l e r y .

E a s t e r n  G a l l e r y .

W e s t  C o r r i d o r .

B t w n .  P o m p e i a n  H o u s e  

a n d  C h i n e s e  C o u r t .

S o u t h  N a v e , E a s t e r n  

G a l l e r y , L i b r a r y ,  

R e a d i n g - R o o m , & c .

E a s t e r n  G a l l e r y .

S o u t h e r n  G a l l e r y .

W e s t C o r r i d o r a n d

3 9 ,  5 3 , 6 1 ,  7 7 , I V . , V I . , V ]

8 2  X I I . ,  X I I I .

7 2 X .

8 2 X I I I . . . .

8 2 X I I I . . . .

I C O X I I I . . . .

8 8 X I V . . . .

5 3 V I - . . .

3 5 ,  6 7  . . . H L ,  V I I I .

8 8 X I V . . . .

9 5 V I . . . .

5 3 V I . . . .

7 2 X .

6 1 V I I . . . .

9 4 ,  9 8  . . . I I I . ,  V I I I .

6 8 V I I I . . . .

3 3 ,  7 5  . . .  I I . ,  X L

3 9 I V .

9 3 ,  9 8  . . .  I I . ,  V I I I .

3 6 ,  4 6 ,  6 8  . . . I I I . ,  V . ,  V I

R a i l w a y  C o r r i d o r .

E a s t e r n  G a l l e r y .

E a s t e r n  G a l l e r y .

C o n c e r t - R o o m  G a l l e r y .  

C o n c e r t - R o o m  G a l l e r y .  

E a s t e r n .  G a l l e r y .

H i g h  L e v e l  E n t r a n c e .  

C o n c e r t - R o o m  G a l l e r y .  

G i ’ o u n d F l o o r a n d

Q u e e n ’ s  C o r r i d o r .

B e t w n . E n t e r t a i n m e n t  

C o u r t  &  S h e f f i e l d  C t .

E a s t e r n  G a l l e r y .  

E a s t e r n  G a l l e r y .  

W e s t e r n  G a l l e r y .

W e s t e r n  G a l l e r y .  

S o u t h  N a v e .

G r a n d  N a v e  a n d  W e s t  

C o r r i d o r .

S o u t h .  N a v e .

W e s t e r n  G a l l e r y .

E a s t e r n  G a l l e r y , [ d o r .  

. . . <  N o r t h N a v e , W e s t C o r r i -

9 5 V I

9 4 , 9 5 , 9 8 , 9 9 , I I I . , V . , V I I I . ,

1 0 0  . . . I X . ,  X I I I . . . .

4 0 ,  4 6 , 5 3 , 6 1  I V . ,  V . ,  V I . , V I I .

9 9 X I

7 8 X I I

9 6 V I I

4 0 I V

8 9 X I V

3 6 ,  6 7 ,  9 0 . . . I I I . , V I I I . ,  X I V .

8 2 X I I I

8 2 X I I I

4 0 , 5 3 , 6 2 . . . I V . ,  V L ,  V I I . . . .

4 0 I V .

3 6 , 6 7 , 9 0 . . . I I I . , V I I I . ,  X I V .

82 XIII.

E a s t e r n  G a l l e r y .

W e s t C o r r i d o r , N a v e ,  

a n d  S c i e n t i f i c  C o r u ; t .

E a s t e r n  G a l l e r y .

W e s t  C o r r i d o r .

N o r t h .  N a v e .

S o u t h e r n  G a l l e r y .

W e s t e r n  G a l l e r y .

W e s t  C o r r i d o r .

R a i l w a y  C o r r i d o r ,  T e c h ,  

n o l o g i c a l  M u s e u m .

E a s t e r n  G a l l e r y .

E a s t e r n  G a l l e r y .

E .  G a l l e r y  &  W .  G a l l e r y .  

C o n c e r t - R o o m  G a l l e r y .  

W e s t C o r r i d o r , W e s t ­

e r n  G a l l e r y .

C o n c e r t - R o o m  G a l l e r y .

E
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N am es.

D e H ennaults et Fils ...

H enley, W . T

H odson, It. ... ...
H ornsby &  Sons
H indley, E. S. ...
H um phreys, Charlton. ...
H utchinson, A ., & Co. ...

Jennings, G .
Joel. (See Row att &  Fyfe) 
Johnson  &  N ephew  
Johnson and  Phillips ...

Jonas &  Colver

K ei  w ay &  D yer ...
K night, J. P. (L.B . &  S. C. Rail.)

Ladd, W ., &  Co.... 
La Force et la  Lum iére  (Faure’s

A ccum ulator)...
Lancashire Patent Belting and  

H ose Com pany
Lane-Fox. (See A nglo-A m erican  

Brush  Light Corporation)
Law s & Chatterton  ... ...
Lee &  Co.  
Levy, A . ...

Legrand &  Sutclift
Lew is, J. Slater... ... ...
Lew is, G . C. & Son
Liardet, J. E. ... ...
Locht-Labye, Léon de ...

L. B. and S. 0. Railw ay  
London Electric Light A gency  
L. and S. W . Railw ay Co.
Lorrain, J. G r. ... .

M acdonald, J. H ay A thole 
M ackenzie. (See Strode) 
M ackie &  Co. ...
M artin J. H . ... ...
M arshall, Sons, &  Co. (Lim ited) 
M ason &  Elkington
M axim . (See Electric Light and

Pow er G enerator Co.) 
M cW hirter, Roberts, and Co. 

M eyer, H . R. ... ...
M ignon et Rouart ...
M ilchsack, 0. ... ... ...
M ills R. ...
M onnier, D enis, Professor ...
M oser &  Sons ...
M ourlon  et Cie.
M uller E. ... ...

N ational  Electric  Light  Com pany  

(Lim ited) (D . S. G raham ) ...
N audin et Schneider ... ...
N ell, F

N eujean andD elaite ...
N ew all, R S- &  Co. ... ...
N ieoll D onald

71  ... ... IX .
83  ... ... X III
33, 41, 62, 83  II., IV ., V II..

X III.

54 v.. ... V I. ... ...
62 ... ... V II. ...
54  ... ... V I
78,90  ... X IL, X IV. ...

97 V II

33, 54  ... IL, V I.

33 ... ... IL
54  ... ... V I
62  ... ... V II

55,68  ... V I.,V IIL ...

83  ... X III. ...

73  ... ... X
90  ... ... X IV.
83  ... X III

Place of Exhibit.

Concert-Room  G allery.

W est Corridor, N orth  
N ave, W estern G al­

lery.
W est Corridor.
Railw ay Corridor.
W est Corridor.
N orth. Law ns.
Southern G allery.

Southern G allery.

Concert-Room  G allery.
South. N ave, Southern  

G allery, and N orth  

N ave.
Southern G allery.

W est Corridor.
N orth N ave.

N orth N ave.
W est Corridor.

V arious.

Page. Class.

100 X II
36, 40, 67, 78 III., IV ., V III., 

X II

90 X IV
90 X IV • ■
36.90  ... III., X IV . ...

93 X IV
62 V II

54 .............. V I........................

40  ... TV
33, 41, 46, 54, II-, IV -, V ., V I., 

62,67,83... V IL, Y U L, 
X III.

78 X II

78 X II
33.54  ... IL, V I.

36.83  ... IIL, X III. ...

33 ... ... II

83 X III

41, 55  ... IV ., V I.
41 .v. ... IV , ...

98 V III.

96  ... V I
90 X IV

101  ... ... X III

41 IV
94 II
68 ... ... V III

36, 46, 68 ... H I., V ., V III...

101 v., ... X III
91 X IV
99  ... ... X L ...
41 IV

55  >.i V I« >•» <

Concert-Room  G allery.
Railw ay Corridor.

Eastern G allery.

Eastern G allery.
Eastern G allery. 
Southern G allery. 
W est Corridor.
South N ave and Pom ­

peian H ouse.
N orth N ave.
Concert-Room  G allery.

N orth N ave.
Eastern G allery and  
Concert-Room G allery.

South  N ave.

Concert-Room  G allery.

W estern G allery. 
G round  Floor.
H igh-Level Entrance.

. Eastern G allery.
. Concert-Room  G allery.

. W est Corridor.

. Concert-Room  G allery.

. N orth. N ave.

. South N ave.
. Eastern G allery. .
. Eastern G allery.
. Eastern G allery.

. N orth N ave, W est 
Corridor.

,. Eastern G allery. 

Eastern G allery.
,, Concert-Room G allery. 

Eastern G allery.

,, Eastern  G allery.
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N a m e s .

O r m e ,  J . ,  &  C o .

O r m e s ,  E l d r e d ,  &  A n d r i s

P a t e n t  P l u m b a g o  C o m p a n y  

P a t e r s o n ,  E .

P e n n ,  T h o m a s  . . .

P e r r o d y ,  E . . . .

P h i l l i p s  B r o t h e r s

P h o s p h o r  B r o n z e  C o m p a n y

P i l s e n . (See R o w a t t  &  F y f e )  

P o u l t i e r ,  L é o n

P o w e l l ,  T .  T e a l e

P o y e t ,  L o u i s  

P r a t t  J .  F .

P r i c e ,  D a v i d  S

P r i n g  J .  H

P r o b e r t  &  S t e l j e s  

P u l v e r m a c h e r  &  C o .

R a c a g n i  &  G u g l i e l m i n i . . .

R a g e o t ,  L .

R a m s d e n ,  C a m m ,  &  C o .

R a n s o m e s ,  H e a d ,  &  J e f f e r i e s  . .

R e d d a l l ,  W

R e i d ,  F .  T

R o b e y  &  C o .

R o d r i g u e z ,  C h e r m o n t  . . .

R o g e r s ,  F .  M u r r a y  

R o g e r s ,  W .

R o o s  &  O s t r o g o v i t c h .

R o t h ,  S c h l a e f l i ,  &  C o .

B o  w a t t  &  F y f e

R u s t l e s s  a n d  G e n e r a l  I r o n  C o , , .

S a b e l ,  M a x . . .

S a n d e r s o n  &  C o .  . . .

S a u v a j o n ,  J . . . .  , , ,  , , ,

S a x ,  J u l i u s . . .  . . .

S a x b y  &  F a r m e r . (See L .  B .  &

S .  C .  R a i l w a y )

S c h o o l  o f  S u b m a r i n e  T e l e g r a p h y  

S c h u c k e r t  (See R o w a t t  &  F y f e )  

S c h w e i z e r i s c h e  T e l e p h o n  ~

s e l l s c h a f t . . .

S c i e n t i f i c  T o y  C o m p a n y

S c r i v e n e r ,  G i l l ,  &  C o .

S e n n e t t ,  A .  R .  . . .  . . .

S e r r e l l ,  E .

S h i p p e y ,  A . ,  &  C o .

S k r i v a n o f f ,  G r e g o r y

G e -

S i e m e n s  B r o t h e r s  &  S i e m e n s

F r e r e s . . .  . . .  . . .

S i g n a l  E n g i n e e r i n g  C o m p a n y . . .

S m i t h ,  F . ,  &  C o .

S m i t h ,  F .  J .

S o m z é e ,  L é o n  . . .  . . .  . . .

S o u t h - E a s t e r n  R a i l w a y  C o . . . .

S o u t h - W e s t e r n  R a i l w a y . (See
L o n d o n  &  S o u t h - W e s t e r n  R y . )

S p a g n o l e t t i ,  C .  E .  

S p e n c e r ,  J a m e s  E , ,  &  S a m u e l . . .

S t a n l e y ,  W  . F ,  

9 8

P a g e . C l a s s .

3 1 ,  5 5 ,  6 3 ,  8 4 < I . , V I . ,  V I I ,

X I I I .

5 5 ,  6 0 .  V I . ,  V I L

3 3  . . . . . . . . . . . . . . . I I . . . . . . . . . . . . . . . . . . . . . .

3 1 ,  3 3 ,  4 1 ,  4 7 , , I . ,  I I . ,  r v . ,  V .

5 5 ,  6 3 ,  7 L , V I . ,  V I I . ,  I X .

7 8 , 8 4 X I I . ,  X I I I . . .

3 6  . . . . . . . . . . . . . . . I l l . . . . . . . . . . . . . . . . . . . .

9 5  . . . . . . . . . . . . . . . I V . . . . . . . . . . . . . . . . . . . . .

4 1  . . . . . . . . . . . . . . . I V . . . . . . . . . . . . . . . . . . . . .

4 - 2  . . . . . . . . . . . . . . . I V . . . . . . . . . . . . . . . . . . . . .

1 0 1 . . . . . . . . . . . . . . . X I I I . . . . . . . . . . . . . . . . . .

5 5  . . . . . . . . . . . . . . . V I . . . . . . . . . . . . . . . . . . . . . .

1 0 0 . . . . . . . . . . . . . . . X I I I . . . . . . . . . . . . . . . . . .

7 3  . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . .

4 2 ,  7 8 I V . ,  X I I .

8 4  . . . . . . . . . . . . . . . X I I I . . . . . . . . . . . . . . . . . . .

5 6  . . . . . . . . . . . . . . . V I . . . . . . . . . . . . . . . . . . . . . .

7 3  . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . .

9 7  . . . . . . . . . . . . . . . V I I . . . . . . . . . . . . . . . . . . . .

1 0 1 . . . . . . . . . . . . . . . X I I I . . . . . . . . . . . . . . . . . . .

4 2  . . . . . . . . . . . . . . . I V . . . . . . . . . . . . . . . . . . . . . . .

9 1  . . . . . . . . . . . . . . . X I V . . . . . . . . . . . . . . . . . . .

4 2  . . . . . . . . . . . . . . . I V . . . . . . . . . . . . . . . . . . . . . .

7 8  . . . . . . . . . . . . . . . X I I . . . . . . . . . . . . . . . . . . . .

9 1  . . . . . . . . . . . . . . . X I V . . . . . . . . . . . . . . . . . . .

9 9  . . . . . . . . . . . . . . . I X . . . . . . . . . . . . . . . . . . . . . .

4 6 , 5 6 , 8 4  . . . V . ,  V I . ,  X I I I . . . .

7 3  . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . .

9 6  . . . . . . . . . . . . . . . V I . . . . . . . . . . . . . . . . . . . . . .

7 9 ,  1 0 0 X I I . . . . . . . . . . . . . . . . . . . .

3 6 ,  6 8 I I I . ,  V I I I . . . .

4 2 ,  4 3 , 5 6  . . . I V . ,  V I .

5 6 ,  9 5 V I . . . . . . . . . . . . . . . . . . . . . . .

4 2 ,  4 7 ,  5 7  . . . I V . ,  V., V I . . . .

1 0 1 . . . . . . . . . . . . . . . X I I I . . . . . . . . . . . . . . . . . . .

5 7 ,  6 3 ,  8 4  . . . V I . ,  V I I . ,  X I I I .

5 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4 2 ,  4 7 ,  5 7 ,  6 8 i v . , v . , V L , v n i .

9 7  . . . . . . . . . . . . . . . V I I . . . . . . . . . . . . . . . . . . . . .

3 4 , 6 3 ,  6 8 ,  7 9 , I I . ,  V I I . ,  V I I I . ,

8 4 . . . X I I . ,  X I I I .  . . .

7 4  . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . .

3 7 ,  7 9 ,  9 1 I I I . V . X I I .  X I V .

1 0 1 . . . . . . . . . . . . . . . X I I I . . . . . . . . . . . . . . . . . .

8 4  . . . . . . . . . . . . . . . X I I I . . . . . . . . . . . . . . . .

9 4 , 9 6 , 9 7 , I I . ,  V I . ,  V I I . , X . ,

X I I I .

I I I . ,  I V . ,  V . , V L  

V I I I . ,  X I I . . .

9 9 ,  1 0 2  . . .

3 7 ,  4 3 ,  4 7 ,  5 7 ,  

6 9 ,  7 9 ,  ‘

5 7  . . .

4 3  . . .

6 3  . . .

9 4 , 9 8 ,

5 8  . . .

1 0 2

5 7 ,  8 4

4 2 ,  4 3 ,  5 6

3 1

V I

I V

V I I

I I  . ,  V I I I . ,  X I I I .

V I

V I  . ,  X I I I .

I V .  ,  V I .

I .

P l a c e  o f  E x h i b i t ;

, W e s t e r n  G a l l e r y .

. E a s t e r n  G a l l e r y .

. E a s t e r n  G a l l e r y .

S o u t h .  N a v e  &  S o u t h e r n  

G a l l e r y .

W e s t  C o r r i d o r .  

E a s t e r n  G a l l e r y .  

S o u t h e r n  G a l l e r y .  

E a s t e r n  G a l l e r y .

E a s t e r n  G a l l e r y .  

C o n c e r t - R o o m  G a l l e r y .  

W e s t e r n  G a l l e r y .

W e s t e r n  G a l l e r y .  

T e c h n o l o g i c a l  M u s e u m .  

E a s t e r n  G a l l e r y .

E a s t e r n  G a l l e r y  

W e s t e r n  G a l l e r y .

S o u t h e r n  G a l l e r y .

S o u t h e r n  G a l l e r y .  

C o n c e r t - R o o m  G a l l e r y .  

G r o u n d  F l o o r .

E a s t e r n  G a l l e r y .

E a s t e r n  G a l l e r y .

N o r t h  A n n e x e ,  & c .

G a l l e r y .

S o u t h e r n  G a l l e r y .

E a s t e r n  G a l l e r y .  

N o r t h .  N a v e .

S o u t h e r n  G a l l e r y .

W e s t  C o r r i d o i ’ ,  H a n d e l  

O r c h e s t r a ,  P o m p e i a n  

H o u s e .

E a s t e r n  G a l l e r y .

C o n c e r t  R o o m  G a l l e r y .

E a s t e r n  G a l l e r y .

E a s t e r n  G a l l e r y .  [ N a v e .  

E a s t e r n  G a l l e r y  &  S o u t h  

N o r t h  N a v e .

N o r t h  N a v e .

W e s t e r n  G a l l e r y  &  C o n ­

c e r t - R o o m  G a l l e r y .

C o n c e r t - R o o m  G a l l e r y .

W e s t e r n  G a l l e r y .

N o r t h  N a v e .

W e s t  C o r r i d o r .

C o n c e r t - R o o m  G a l l e r y .

S o u t h .  N a v e .

S o u t h  T r a n s e p t ,  S o u t h  

E n d  o f  P a l a c e ,  W e s t  

C o r r i d o r ,  S o u t h  N a v e .  

C o n c e r t - R o o m  G a l l e r y .  

E a s t e r n  G a l l e r y .

S o u t h e r n  G a l l e r y .  

S o u t h e r n  G a l l e r y .  

N o r t h  N a v e .

S o u t h  N a v e .

E a s t e r n  G a l l e r y

E a s t e r n  G a l l e r y .
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N a m e s . P a g e . C la ss . P lac e  o f  E x h ib it.

S tiff &  S o n s . . . . . . > •■ 3 4 . . . . .. I I . . . .. . . .. . . .. . . .. . . .. . C o n ce rt-R o o m  G a lle ry .

S to re r , J .  . . .  . . . . . . 8 5 . . . . . . X III . . . .. . . .. . . .. . . .. . E a s te rn  G a lle ry .

S tro d e  &  C o ,- . . . 3 4 ,6 9 ,7 1 . . . I I ., V III., IX . W e st C o rrid o r &  S o u th

S u b m arin e  T e le g ra p h  C o m p a n y  

S u b m a rin e T e leg ra p h y , S c h o o l 

o f . (S e e S c h o o l o f S u b ­

m a rin e  T e le g ra p h y .)

3 4 , 4 3 , 5 7 . . . IL , IV ., V I. . . . N o rth  N a v e . [N a v e .

S u lliv a n , E . A . . . . 5 8 , 7 9 ... V I., X II.

. . . V III . . . .. . . .. . . .. . . .. .

E a s te rn  G a lle ry .

S w a n ’s  E le c tr ic  L ig h t C o m p a n y 6 9 . . . P ic tu re G a lle ry a n d  

S o u th  N a v e .

S y k e s , W . R . . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . 5 8 . . . V I . . . .. . . .. . . .. . . .. . . ..N o rth  N a v e .

T a sk e i ’ , S o n s , &  C o . 6 3 . . . . . . V II . . . .. . . .. . . .. . . .. . . S o u th e rn  G a lle ry .

T e le g ra p h C o n s tru c tio n a n d  

M a in te n a n c e  C o m p a n y

T e lep h o n e C o m p a n y (B ritish  

a n d  I r ish ) . (See B ritish  a n d  

I r ish  T e le p h o n e  C o m p a n y .)

4 4 . . . . . . IV . . . .. . . .. . . .. . . .. . . .. S o u th  N a v e .

T e le p h o n e C o n s tru c tio n a n d  

M a in te n a n c e  C o m p a n y (C o n ­

so lid a te d )

6 0 . . . . . . V II . . . .. . . .. . . .. . . .. . . S o u th  N a v e  &  S o u th e rn  

G a lle ry .

T h o m as , E v an . . . 8 5 . . . . . . . X III . . . .. . . .. . . .. . . .. . E a s te rn  G a lle ry .

T h o m so n , S te rn e , &  C o . 9 2 . . . . . . X IV . . . .. . . .. . . .. . . .. . W e st C o rrid o r .

T h o m so n , S ir  W . . . . . . . . . . . .  * . . . (T o  fo llo w .

T is le y  &  C o . 3 7 . . . . . . I ll . . . .. . . .. . . .. . . .. . . . E a s te rn  G a lle ry .

T rib e , A . . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . 7 5 . . . . . . X L . . . C o n c ert-R o o m  G alle ry .

T u rn e r  G a s-e n g in e  C o m p a n y . . . 9 2 . . . X IV . . . . W e st C o rrid o r .

U n ite d  A sb e sto s  C o m p a n y 4 4 ,8 5 . . . IV ., X III. E a s te rn  G a lle ry .

U n ite d  S ta te s C a b le  C o ., D irec t 3 8 . . . . . . IV . . . .. . . .. . . .. . . .. . . .. S o u th e rn  G a lle ry .

U n ite d  T e lep h o n e  C o m p a n y . . . 6 3 . . . . . . V II . . . .. . . .. . . .. . . .. . . E a s te rn  G a lle ry .

V a n  S ta n , F . . . . . . . 8 4 . . . . . . X III . . . .. . . .. . . .. . . .. . G a lle ry .

V arley , S . A ., &  C o . 3 7 , 5 8 , 7 9 . . . H I.,  V I.,  X II... . G ro u n d  F lo o r .

V arley , C ro m w e ll, F . . . . . . . .. . . . . . . . » » • [T o  fo llo w .

V e rity , B ., &  S o n s 8 5 . . . X III . . . .. . . .. . . .. . . .. See E d iso n .

V ia n  G . . . . 1 0 2 . . . . . . X III . . . .. . . .. . . .. . . .. W e ste rn  G a lle ry .

V illie rs , P . D e . . . .. . . .. . . .. . . .. . . .. . . .. 8 5 . . . . . . X III . . . .. . . .. . . .. . . .. . C o n c e rt-R o o m  G a lle ry

V o lk , M a g n u s . . . .. . . .. . . .. . . .. . . .. . . .. 4 4 , 5 8 , 6 3 , 8 5 IV ., V I., V II., 

X III .

E a s te rn  G a lle ry .

V o ss , J . R . 9 3 . . . . . . I . . . .. . . .. . . .. . . .. . . .. . . . C o n c e rt-R o o m  G a lle ry .

V y le , S . . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . . 4 5 ,4 8 . . . IV ., V . C o n c e rt-R o o m  G a lle ry .

W a lk e r , C . V ., F .R .S . (S .E .R y .) 5 8 . . . . . . V I . . . .. . . .. . . .. . . .. . . .. N o rth  N a v e .

W a llis , Jo se p h . . . .. . . .. . . .. . . .. . . .. . . .. 8 5 . . . . . . X III . . . . N o rth  N a v e .

W a lte rs , D a n 8 5 ... . . . X III . . . .. . . .. . . .. . . .. . C o n c e rt-R o o m  G a lle ry .

W a te rlo w  &  S o n s 5 9 . . . . . . V I. . . ."  . . . E a s te rn G a lle ry a n d  

S o u th  N a v e .

W e b b , B ro w n e  W o lse y .., ... 8 6 . . . . . . X III . . . .. . . .. . . .. . . .. S o u th e rn  G a lle ry .

W e b s te r, E . 7 9 . . . . . . X II . . . .. . . .. . . .. . . .. . . E a s te rn  G a lle ry .

W e b s te r , R . . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. 8 6 . . . . . . X III . . . .. . . .. . . .. . . .. . E a s te rn  G a lle ry .

W e b s te r &  W illia m s . . . .. . . .. . . .. . 8 6 . . . . . . X III . . . .. . . .. . . .. . . .. . E a s te rn  G a lle ry .

W e ste rn  E le c tric  C o m p a n y , 9 6 ,9 7 . . . V L , V IL B e tw e e n ' S h e ffie ld a n d  

C h in e se  C o u rts .

W h ite  H o u se  M ills . 9 4 ,9 6 ,9 8 . . . I I I .,  V L , V III... W e st C o rrid o r a n d  

P ic tu re  G a lle ry .

W h itin g , H . G . . . . . . . .. . . .. . . .. . V 4 . . . . . . X . . . .. . . .. . . .. . . .. . . .. . . W e ste rn  G a lle ry .

W ig g in , H ., &  C o . . 7 6 . . . . . . X I . . . .. . . .. . . .. . . .. . . .. E a s te rn  G a lle ry .

W ig n e r, G . W . . . . . 7 0 . . . . . . V III . . . .. . . .. . . .. . . .. . E a s te rn  G a lle ry .

W illc o x  &  G ib b s  . . . . 8 6 . . . . . . X III . . . .. . . .. . . .. . . .. . , E a s te rn  G a lle ry .

W illin g , J ., &  C o . . . . . 8 6 . . . . . . X III . . . .. . . .. . . .. . . .. . , V a rio u s P o s itio n s in

W in te r &  C ra ik . . . .. . . .. . . .. . . .. . . .. . . . . 5 9 . . . . . . V I . . . .. . . .. . . .. . . .. . . .. , N o rth  N a v e . [B u ild in g .

W itty  &  W y a tt . . . . 8 6 . . . . . . X III . . . .. . . .. . . .. . . .. , W e ste rn  G a lle iy .

W o o d b u ry , W . B . . 8 7 . . . . . . X III . . . .. . . .. . . .. . . .. , C o n c e rt-R o o m  G a lle ry .

W o o d h o u se  &  R a w so n . 6 3 ,7 0 ,8 7 v il.,V III .,X III. E a s te rn  G a lle ry .

Z a n n i &  C o , . . . . . , 3 4 , 3 7 ,4 5 , 5 9 , IL , I I I .,  IV .,V I. , W e st C o rrid o r,

7 4 ... X . „ 1






