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The Silent Electric Clock Co.

PREFACE.
T h e  p rin c ip le  of ou r E le c tric  C lock S ystem  is th a t  O N E  

M A S T E R  C L O C K  go verns A N Y  N U M B E R  of se c o n d ary  
D ials, w h ich  a re  S IL E N T  in ac tion , a n d  sho w  p e rfec t 
un ifo rm ity  of tim e.

T h e  m otive  p o w er of the  S ystem  c an  b e  su p p lied  e ith e r 
from  E lectric  ligh ting  supply , o r  from  a  B attery .

N o W IN D IN G  is n e e d e d  in a n y  p a r t  of the  System , 
a n d  it is im possib le  to o v e r-e stim ate  th e  a d v a n ta g e s  of clocks 
th a t  do  N O T  n e e d  a w eek ly  w ind , c o n s tan t ind iv idual 
reg u la tin g , a n d  freq u en t c lean in g s ; a n d  w h ich , m o reo v e r, 
sh o w  id en tica lly  th e  sam e  tim e in e v e ry  p a r t  of the  house.

S ince  1895— the  d a te  of h is  first E le c tric  C lock  p a te n t—• 
M r. G . B. Bow ell h as  d e v o ted  an  im m ense  am o u n t of tim e, 
e n e rg y , a n d  e x p e rim e n t to  the  sub ject, w ith  the  resu lt th a t  w e 
h a v e  now  p lac ed  b e fo re  the  public

A  P E R F E C T L Y  R E L IA B L E  S Y S T E M  A T  A  
M O D E R A T E  P R IC E .

5V .® . -IVc would like to emphasise the fa c t that ours is the only Electric 
Clock System that has completely abolished the old fashioned  “ click ond  
ratchet ” dial mechanism, which by its noisy action and rapid wear and tear 
has done so much to discredit Electric Clocks. O ur System will be found  

T iE L !  A B L E , S I L E N T ,  and absolutely ^D U R A B L E  
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THE ECONOMY OF ELECTRIC CLOCKS.
T h a t a  system  of R E L IA B L E  E le c tric  C locks th ro u g h ­

out a  house  is a  c o n v e n ie n c e  m ay  n o w a d a y s  b e  ta k e n  as 
an  ax iom  ; bu t th a t it is a lso  a v e ry  g re a t e c o n o m y  is a  
fac t no t so g e n e ra lly  know n. By the  use  of the  S ilent 
E lectric  C lock C o .’s S ystem  a n y  house, w h e re  ha lf-a -d o zen
clocks a re  n eed ed , c an  be  fitted  w ith  perfect a n d uniform
tim e-k eep ing  for a  m ost m odest figure, e.g. :—

M a ste r C lock, say , “ B ’’ p a tte rn , H a lf £ s. cl.
Secon ds 7 0 0

Five p la in  s ta n d a rd  d ials, 8-in. size,
a t 32/6 8 2 6

B a tte ry  of 6 specia l “ B am ber ’’ cells,
a t 4/6 .............................................. 1 7 0

T o ta l £16 9 6
T h e  w irin g  w ou ld  p ro b a b ly  n e cessita te  a coil of w ire

a n d  a few  s ta p le s— say , e ig h teen  shillings to ta l cost— an d  
cou ld  be easily  do ne  b y  a n y  h a n d y m an . W e  issue com plete  
in stru ctio ns for w iring , a n d  the  insta lla tio n  can  be se t go ing 
w itho u t the  least troub le , b ecau se  ev e ry  d e ta il  is s im p le  in 
desig n  a n d  th o ro u g h  in c o n s tru c tio n .

A  system  of e lec tric  c locks—e v e ry  m echan ism  w ith  a  
T e n  Y e a rs ’ g u a ra n te e — is thus w ith in  the  reach  of ev e ry  
ho useh o lder.

But he m ust be carefu l to choose the  R IG H T  S Y S T E M . 
O urs is r ig h t in desig n  a n d  right in c o n s tru c tio n , a n d  is, 
m oreover,

M A D E  IN E N G L A N D .



T H E  DIAL M O V EM EN T.
H ith e rto , the  e le c tro -m a g n e tic  m o v em en t b eh in d  e ach  

d ial in an  e lec tric  c lock system  h as con sis ted  b rie fly  of a 
‘ ra tc h e t-w h e e l o p e ra te d  b y  steel c law s m o v ed  p e rio d ica lly  

b y  an  e le c tro -m a g n e t ; bu t, w h a te v e r  fo rm  the  p a r ts  m ay  
tak e , e x p e rie n c e  h as  sho w n  th a t the  w o rk in g  faces of the  
s tee l c law s a n d  the  tee th  of the  w heel soon w e a r  out, a n d  
th a t ev en  a  sligh t am o u n t of w e a r  is liab le  to cau se  in a c c u ra te  
tim ek eep in g  ; m o reo v er, th e  no ise  of th is ty p e  of m o v em en t 
is a lw a y s  ob jectio nab le .

O u r sy s tem — the  ou tcom e of m an y  y e a r s ’ p re c ise  stu dy  
of the  su b jec t— is b a se d  upon  a n  e n tire ly  d iffe ren t p lan . 
T h e  s tee l c law s a n d  o th e r osc illa ting  p a rts  a re  ab sen t, an d  
in th e ir  p lac e  re ign  (1) a  sim ple tra in  of w h eels  w ho se  sole 
function  is to tran sm it th e ir  p ro p e r  a d v a n c e  to the  ho ur an d  
m inute  han d s, a n d  (2) th e  “ a rm a tu re  ” a n d  its a p p e rta in in g  
e le c tro -m a g n e tic  p a rts .

Fig. 1 sho w s a  g e n e ra l v iew  of the  com ple te  silen t dial 
m ovem en t. T h e  a rm a tu re  is m oun ted  so as to ro ta te  free ly  
inside  a  c irc le  of four iro n  b locks. T w o  of th ese  blocks a re  
m ag n e tica lly  c o n n e c te d  to a  p e rm a n e n t m ag net, w hilst the  
rem a in in g  tw o a re  sim ila rly  co n n e c te d  to a n  e lec tro -m agne t. 
W h e n  the  c u rre n t is sen t th ro u g h  th e  e lec tro -m ag n e t, the  
a rm a tu re  tak e s  a  new  po sition—J  of a  tu rn  fo rw a rd — a n d



d irec tly  the  c u rre n t ceases , it is pu lled  fo rw ard  a n o th e r  J  of 
a tu rn , a n d  is he ld  th e re  secu re ly  lock ed  by  the  p e rm an en t 
m ag net.

T h e  s im p licity  of th is  action , a n d  the  co n seq u en t tru s t­
w o rth in ess  of the  com ple te  d ial m echan ism , will be c learly  
sho w n  b y  the  follow ing facts :—

(1) E ith e r m ag n et can im p art a  po sitive  fo rw ard  m otion 
for o v e r a  third  of a  revo lu tion , though  ne ither, u n d er a n y  
c ircu m stan ces , is ca lled  upon  to do so for m ore  th an  a  quarter 
of a  revo lu tion .

(2) In all its positions, the  A rm a tu re  is sec u re ly  locked  
m ag netica lly .

(3) T h e  design  of ev en  the  sm allest de ta il, a n d  the  
q u a lity  of th e  fin ish ed  a rtic le  th rou gho ut, a re  such  as to 
e n su re  th e  p e rfec t p e rfo rm a n c e  of e v e ry  m o v em en t w e tu rn
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T H E  
“ M ASTER C L O C K ” M O V EM EN T.

T h e  M aste r C lock consists  of a  pendu lum  a rra n g e d  to be 
a lw a y s  kep t sw ing ing  by  o ccasio nal im pulses from  an  e le c tro ­
m ag net, this P endu lum  m oving  a w heel, a n d  the  driv ing  p iece  
o p e ra tin g  the  c o n tac t to the  d ials  e v ery  ha lf m inute.

Fig. 2 show s the  com ple te  pendu lum  action  for a H alf- 
S econ ds M a ste r C lock  ; it is built w ith  an  a cc u ra te ly  
m ac h in e d  cast- iro n  back  to w hich  the  v a rio u s  p a r ts  a re  
secu red . Jew elled  p ivo ts a re  p ro v id ed  for the  d riv ing  p iece, 
a n d  a lso  for the  tra ilin g  n ib  th a t g o v ern s  the  am ount of 
im pulse  g iven  to  the  pendu lum . A ll the  steel p a r ts  a re  
h a rd e n e d  an d  po lished , a n d  by  a sim ple dev ice  can  be locked 
for sa fe ty  in tran sit. T h e  pendu lum  bob  is of lead , a n d  the 
ro d  is m ad e  of stee l in tu b u lar form, o r can  be sup p lied  of 
w e ll-seaso n ed  w ood. W ith  e ith er form  the  tim e-k eep ing  of 
th ese  sm all H a lf-S eco n d s M a ste r C locks is m arv ello usly  
a cc u ra te , a n d  a lthoug h  th ey  a re  so ld  a t qu ite  m odest prices, 
th e ir  m ovem en ts  a re  such  th a t th ey  will endure  for m an y  
y e a rs  longer th an  ev en  the  b e s t m echan ica l clocks.

It is w ise, there fo re , w h en  insta lling , to be carefu l th a t 
the  wiring a n d  battery (if used) a re  of the  best qu ality . W e  
u n d erta k e  the  com ple te  in sta lla tio n  w here  d e s ir e d ; a n d  w hen  
on ly  a sk ed  to sup p ly  clocks, w e  a re  a lw a y s  p lea sed  to furnish 
a n y  inform ation th a t m ay  be requ ired .



F IG U R E  2 .
H A L F -S E C O N D S  M A S T E R  M O V E M E N T . 
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F IG U R E  2 a .
S E C O N D S -B E A T ” M A S T E R  M O V E M E N T . 
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T U R R E T  CLOCKS
S E L F -C O N T A IN E D .

F o r d riv in g  sm all T u rre t  
D ials, up  to five feet d iam e te r, 
w e m ak e  a  sp ec ia l m ovem en t 
w h ich  com bin es the  w ork of 
the  M aste r P en d u lu m  w ith  
the  m echan ism  for d riv ing  
the  T u r re t  D ial. In such  a 
c ase  the  M a s te r C lock is 
no t need ed . T h e se  T u rre t 
D ials a re  v e ry  fine tim e­
k e ep ers , a n d  the  a r ra n g e ­
m en t is a m ost econ om ical 
one, w h e th e r d riven  by 
c u rre n t from  b a tte ry  o r from  
e lectric  ligh ting  c ircuit.

Fig. 3 show s the  m ove­
m en t a t the  back  of one of 
these  T u rre t  D ials, toge the r 
w ith  the  h o u r an d  m inute 
hands.

P rices  of these  T u rre t  
C locks, com plete  w ith  dial, 
han d s, etc., acc o rd in g  to 
specification , from  £ 1 9 .

F IG U R E  3. 11 —



T U R R E T  CLOCKS
A S  S E C O N D A R Y  D IA L S  C O N T R O L L E D  BY A  

M A S T E R .

It is, ho w ev er, g e n e ra lly  found m ore  c onven ien t to  h av e  
the  T u rre t  C lock as on e  of the  dials co n tro lled  by  the  M aste r 
C lock. F or this pu rp o se  w e m ak e  a  specia lly  large  m ovem en t 
(F ig. 4) w ith  w orm  gearin g  a n d  gu n-m etal w heels, so co n ­
structed  to  w ith s tan d  the  w ind  p ressu re  a g a in st the  hands. 
In th is m an n er the  la rg e  ou tside  clock (on a  T o w n  H all, for 
exam p le ) can  be con tro lled  to g e th e r w ith  all the  sm alle r d ials 
in sid e , by  one o rd in a ry  M a ste r C lock inside the  H all.

T h e  M o vem en t is m ad e  in sev e ra l sizes, a n d  can  be built 
to a n y  size to o rd er. S ta n d a rd  s izes as follow s : S tout 
sheet-iron  d ials, w ith  m ovem en t fitted rig id ly  to the  back  an d  
e nclosed  w ith  h a rd w o o d  box c o v er accessib le  from  behind. 
H a n d s  built up  of r ib b e d  sh ee t co p p e r a n d  b a lan ced . Su itab le  
for C h u rc h  T o w e rs , P ub lic  B uildings, R a ilw a y s  W orks, etc., 
an d  can  be w o rk ed  in c ircuit w ith  o rd in ary  sm all d ials from 
ou r S ta n d a rd  M a ste r Clocks.

P rice s , com ple te , w ith  d ial a n d  h a n d s  :—
2 ft. d i a l .................  £ 1 0  1 0  0 .
2 ft. 6 in. d ial ... £12 0 0 .
3 ft. d i a l .................  £ 1 5 1 0  0.
4 ft. d i a l .................  £18 0 0.
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M UNICIPAL TIM E SERVICE.
In ad d itio n  to m an u fa c tu rin g  a p p a ra tu s  for the  s im p ler 

c la sses  of E lectric  C lock in sta lla tio ns, w e also  m an ufactu re  
a n d  can  sup p ly  a p p a ra tu s  su ita b le  for use in connec tion  w ith  
P ub lic  T im e  S erv ices  upon  a n  e x ten siv e  scale . Such 
a p p a ia tu s  v a rie s  a cc o rd in g  to local conditions, but w e a re  
a lw a y s  p lea sed  to p re p a re  a  sch em e to suit a n y  conditions 
w hen  m ad e  a cq u a in ted  w ith  requ irem en ts. In g en e ra l, 
a rra n g e m e n ts  a re  m ad e  for a  nu m b er of d istribu ting  cen tre s, 
a t e ac h  of w hich  a sm all (half-seconds) M a s te r C lock is 
in sta lled , such be in g  con tro lled  by  a  m ain  clock p re fe rab ly  
of the “ S eco n d s ” ty p e  w hich  tran sm its  pe rio d ica l 
S yn ch ro n is in g  C u rre n ts  to  the  M aste r C locks a t the  d is­
trib u tin g  cen tres. T h is  sch em e e n ab les  the  c ircu its  to be so 
d iv id ed  as to g u ard  e ffectually  aga in st an y  risk  of b reakdow n.

T h e  d is tribu tion  lines a re  of course  m etallic  circuits, a n d  
su itab le  testing  a p p a ra tu s  to g e th e r w ith  conven ien t test bo xes 
lo ca te d  w h ere  n e c e ssa ry  fac ilita te  the localisation  of line 
faults. A ll th ese  accesso ries  a re  of S tan d ard  p a tte rn  and  
e n su re  th e  u tm ost sim p licity  of the  w hole  plan t.

A p a r t  from  the  fo rego ing  a rran g em e n t of the  e lec trica l 
c ircuits, w hich  a ffords the  m ost du rab le  resu lts , it is w ell to 
e m p h asise  tw o po in ts  in p a rtic u la rs  in w hich  ou r M a ste r 
C lock a n d  dial m ech an ism s a re  specia lly  su itab le  for use in 
connec tion  w ith  a P ub lic  T im e  S erv ice  insta lla tion , viz. :

(1) T h e  sim ple, bu t effec tive , m ag netic  lock a n d  d riv e  in 
our d ial m ech an ism  o b v ia te s  a n y  risk of failure due to the  
use of S lid ing , S trik ing , o r S p rin g  a c tu a ted  p a r ts  w hich , in 
e x p o se d  po sition s w h e re  ru stin g  (even  to a  slight ex ten t) 
m ay  occur, c an n o t be  c o nsidered  to be e n tire ly  re liab le .

(2) O u r M a ste r C locks, a lthoug h  in ex pen siv e , a re  p ro ­
v ided  w ith  co n tac t m echan ism  w hich  m ay  ju stly  be c la im ed  
as fa r su p e rio r to th a t in a n y  o th e r ty p e  of E lectric  C lock.
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STRIKING M ECH A N ISM .
For" house  system s w h ere  on ly  a n  “ ho ur strike  ” is 

need ed , w e m ak e  a dial m ovem en t w h ich  con tro ls  the  
nu m b er of strokes on the  gong  p ro p e r to  e ac h  hour. T h is  
m echanism  is of a  p a rtic u la rly  sim ple  n a tu re , a n d  is w o rk ed  
in con junction  w ith a n  equa lly  sim p le  dev ice  w h ich  governs 
the  t im e  a llow ed  to e lap se  b e tw een  e ac h  stroke  on  the 
gong. A  m odifica tion  of this is a r ra n g e d  for ring ing  
q u a rte r  chim es, a n d  the  sam e  m eth o d  is u sed  for the 
chim ing in co nnec tion  w ith  house in sta lla tio ns, for w hich  
w e usu ally  use tubu lar gongs as be in g  m ost effective  for 
the  p u rpose .

F o r la rg e  tu rre t clocks, w h ere  a  re la tiv e ly  la rg e  am o unt 
of p o w er is req u ired  to s tr ik e  the  bell, w e em p loy  a  sm all 
e lec tric  m oto r in conjunction  w ith  a  sim ilar a rran g em e n t 
w h ere in  m ean s for ad ju stin g  the  tim e be tw een  e ac h  stroke  
a re  p ro v id ed .

SYNCHRONISERS.
W e m ak e  tw o form s of S y n ch ron iser, b y  m eans of 

w hich  a  com ple te  insta lla tio n  m ay  be kep t to G reen w ich  
m ean  tim e, the  M aste r C lock be in g  a u to m atica lly  c o rrec ted  
by  the  signal o b ta in e d  from  the G e n era l P ost Office. 
O n e  (Fig. 31) consists of an  e le c tro -m a g n e t w hose  a rm a tu re  
is a rra n g e d  to zero -ise  the  count w heel of the  M aste r 
Clock by  m ea n s  of a  cam  ac tio n  ; a n d  the  o th e r (Fig. 27) 
a n  e lec tro -m agne t w ho se  a rm a tu re  a rre s ts  the  p ro g ression  
of the  count w heel for e x ac tly  the  leng th  of tim e it h a s  
g a in ed  since  the  p rev ious co rrection .

Both a rran g em e n ts  a re  so c o n stru c te d  th a t, sho u ld  the  
syn ch ro n is in g  cu rre n t by  a n y  ch an ce  fail, the  clock is not 
d istu rb ed . E ith e r a rra n g e m e n t m ay  be used  for ac tu atio n  
b y  the  G reen w ich  da ily  tim e signals, or for sy n ch ro n is in g  
by  m eans of perio d ica l cu rren ts  from  a n o th e r  con tro l 
clock.



Illustra tion  of special
M A S T E R  C L O C K , fitted 
w ith  S Y N C H R O N I S I N G  
A P P A R A T U S ,  for both 
re ce iv in g  a n d  se n d in g  out 
syn chron is ing  signals. A s 
supplied  for use by  H .M .
P O S T  O F F IC E .

F IG U R E  3 1 .
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F IG U R E  3 2 .

S P E C IA L  B A L A N C E  W H E E L  M A S T E R  C L O C K ,
for use on b o a rd  ship.



S H IP S ’ CLOCKS.
4

O u r S h ip s’ M A S T E R  C L O C K  is a c tu a te d  on the  sam e 
p rinc ip le  as o u r w ell-know n P endu lum  M aste rs , but, as 
will be seen  from  Fig. 32 (on the  p re c ed in g  page), a  h e av y  
“ B alance  W h e e l” re p la c es  the  pendu lum . T h  is M A S T E R  
Clock can  be  used  to a c tu a te  a n y  desired  nu m b er of d ials  
th ro u g h o u t the  ship.

F o r c o n v en ien ce  in effecting  the da ily  co rrection  of the 
•entire insta lla tio n  th rou gho u t the  ship  w hen  s team ing  e a s t­
w a rd  o r w e s tw a rd , a  specia l m echan ism  is p ro v ided . T h is  
consists  of a  “ C o rrecting  D ia l,” the  p o in te r of w h ich  is 
n o rm ally  a t rest op posite  a  c en tra l zero  m ark  on its face, 
bu t w h ich — if m oved  in e ith er d irec tion  to a n y  d e s ire d  
a m o u n t— w ill cause  the  w hole  insta llation  to re ad ju st itself 
a u to m atica lly  to the  c o rre c t tim e, w hile  the  po in te r itself 
w ill re g a in  its z e ro  position  in read in ess  for the  nex t d a y  s 
c o rrection .

In the  design a n d  construc tion  bo th  of the  Ship  s 
M a s te r Clock a n d  also  of the  “ C o rrec tin g  D ial,"  no trouble 
o r e x p en se  h as  b e en  sp a re d  in the  p ro d u c tio n  of an  
en tire ly  satisfac to ry  p iece  of m echanism .

—  18 —



D IA L S
0

T h e  d ials  (o r faces) on our clocks a re  m an u fa c tu re d  
specia lly  for us by  the  la rg e s t m ak ers  of d ials  in G re a t B ritain . 
T h e y  a re  en am elled  on stout iron  by  specia l p ro cess, will 
s ta n d  a n y  clim atic  conditions, a re  a c c u ra te  in e v e ry  
p a rtic u la r, an d  of p e rfec t finish.

STA N D A R D  PA TTER N S.
P L A IN  D IA L S  ; S tan d a rd  p a tte rn  (w ith  m ovem en t as 

d escribed , p a g es  5-7), as F ig . 10, w ith  po lished  oak 
o r m ah o g a n y  ro u nd-fron ted  cases, w ith  beze l a n d  glass. 
T h e  type  of d ial re co m m e n d e d  for o rd in a ry  use.

D iam eter 
of D ial 8 in. 10 in. 1 2 in. 18 in. 24 in.

O utside  
d iam . of C ase 1 1 in. 13 in. 15 in. 23 in. 31 in.

P r i c e 3 2  6 3 5  = 3 5  = 7 0  = 1 1 5 /=

-  l'J  —



F IG U R E  11 .
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T H E  “ P IC C A D IL L Y "  D I A L ;  a  n e a t little  5 in. d ial (as 
Fig. I I )  w ith  a  screw ed-o n  solid  b ra ss  b e z e l ;  s im ilar 
design to th a t in use th roughout the  P icc ad illy  H otel, 
L ondon, w h e re  som e th ree  h u n d re d  d ials  a re  in sta lled .

Price = = £2 10 0.

T H E  “ G A L E "  D I A L ;  a  6 in. co n v ex  c ream  tin ted  O ld  
E nglish  sty le  d ial in h a n d so m e  oak  c ase  ; the  design 
of the  d ial tak e n  from  an  X V III th  C e n tu ry  w a tch . (A s
Fig. 12.)

Price = = £2 12 6.

R A IL W A Y  P A T T E R N  D IA L ;  as Fig. 13, in e ith er 12 in. 
o r 18 in. s ize  ; w ith  h e a v y  solid case w o rk , the  w ho le  
c ircle  s itting  flush to w all ; beze l sc rew e d  do w n ; 
•shows tim e v e ry  d istinc tly , a n d  su itab le  for R a ilw ay s, 
Schools, &c. P rice s  a cc o rd in g  to m ateria l a n d  size.



F IG U R E  12.

F IG U R E  13 .
— 22 —



D I A L S  Special Designs.

F IG U R E  15 .

F IG U R E  14.
S P ECI AL LY  DES IGNED O R N A M E N T A L  DIALS for

co u n try  houses, &c. Fig. 14 show s a “ G a lle ry  C lock 
w ith  12 in. b ra ss  d ial, groundw ork  h a n d  m a tte d  an d  
gilt, c irc le  a n d  a ra b ic  n u m e ra ls  be in g  p ie rc e d  an d  
s ilv e red  finish ; in solid m ah o g a n y  case , w ith  eb o n y  
p illars , specia lly  desig n ed  by  us to o rd e r. Fig. 15 
is a M an tel C lock, also  sp ec ia lly  desig ned , on the 
S h e ra to n  sty le  ; in m ah o g a n y  case.



F IG U R E  2 1 .

18 in. S IL E N T  E L E C T R IC  D IA L , as sp ec ia lly  desig ned  
for a  L ouis X V I Ball R oom . T h is  d ial is a rra n g e d  
to go flat on the  w all, an d  is su rro u n d ed  by a gilt 
bezel.

Price = = £3 10 0.

—  -24



F IG U R E  2 2 .

24 in. S IL E N T  E L E C T R IC  D IA L , as specia lly  desig ned  
for an  O ld  E nglish  D in in g  H all. T h is  d ial is a rra n g e d  
to go flat on to  oak  pan e llin g , a n d  is su rro u n d ed  
b y  a  dark  b ro n zed  bezel.

Price £4 4 0.



F IG U R E  2 4 .

S P E C IA L  D E S IG N  ; 18 in. dial, w ith o rn am e n ta l h ands, 
in so lid  m ah o g a n y  casew ork  ; su itab le  for E n tran c e  
H a ll d e co ra tio n , etc . A s sup p lied  to T h e  Q u e e n ’s 
H ighcliffe  H o te l, C liftonville, M arga te .

Pr ic e  = = £12 12 0.

— 2(5



F IG U R E  2 8 .

S P E C IA L  D E S IG N  ; 6 in. dial, s ilvered  hour circle on 
b ro n z ed  b a ck g ro u n d , in h an d so m e  oak  su rro u n d  
(10.7 ins. ou tside  d iam eter). A s sup p lied  for V ick e rs  
H o u se , W estm in s te r , S.W .

Pr ice £4 4 0.



S P E C IA L  D E S IG N ; 10 in. dial, “ G a le ” p a tte rn , < 
E nglish  sty le , c onvex  dial a n d  glass. A s supp 
for use by  H .M . Post Office.

Pr ice £5 5 0.



F IG U R E  3 0 .

S P E C IA L  D E S IG N  ; 6 in. “ G a le "  d ial (as Fig. 12), but 
w ith  sa tin w o o d  case , h a n d -p a in ted  floral deco ratio ns, 
C o nvex  c ream -tin ted  d ial a n d  co n v ex  glass.

Pr ic e  = = £6 6 0.

—  2!) —



F IG U R E  16 .
W e  can  o b ta in  a n y  sty le  of casew o rk  to o rd e r, a n d  as 

th e  P a te n t D ial M o vem en t can  be  easily  fitted to o rd in ary  
clocks, w e m ak e  a  sp ec ia lity  of this w ork  w h en  insta lling  the  
system  in p r iv a te  houses. In this m a n n e r  a n tiq u e  cases  
re ta in  a ll th e ir h a n d so m e  a p p e a ra n c e , a n d  h a v e  the  a d d itio n a l 
a d v a n ta g e  of sho w ing  a cc u ra te  tim e. Fig. 16 show s a 
va lu ab le  old c lock fitted  w ith  o u r S ilent M o vem en t in this 
m an n er. It is no t p ra c tic a b le  to list un ifo rm  p rices  for th is 
w ork, but w e sup p ly  the  E lectric  M o vem en ts  a t 17/- each  and  
effect the  a lte ra tio n  a t the  low est po ssib le  p rice .

— 30 —



M A S T E R C L O C K S .
MASTER CLOCK

IN
G R A N D F A T H E R  C A SE . 

-*
O v e ra ll  he ig h t, 6 ft. 4 in.

In solid oak , fum ed finish, 
fitted w ith  H a lf-S econds 
M a ste r m ovem en t a n d  dial, 
as  show n.

Pr ice =£14 10 0.

O r w ith  S eco n d s M a ste r 
m ovem en t

Pr ice = £27 0 0.

If fitted w ith  handsom e 
b rass dial, ra ise d  h o ur circle, 
m atted  cen tre  an d  dull b ra ss  
co rn e r p ieces,

Extra = £ 1 10 0.

1 his is an  ex cep tio n a lly  
w ell-m ade  case , of v e ry  
p leasin g  a p p e a ra n c e , an d  
form s a  h an d so m e  a dd ition  
to the  hall of a  c oun try  
house.

•TSCade to special order only.
*

A N Y  N U M B E R  O F  D IA L S  
C A N  B E  C O N T R O L L E D  

F IG U R E  2 0 .  BY T H IS  C L O C K .



F IG U R E  6.
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STANDARD PATTERN MASTER CLOCKS.
H A L F -S E C O N D S  B E A T .

A . In p la in  h a rd w o o d  c ase  w itho u t d ial (as Fig. 5), and  
w ith  M a ste r P endu lum  m ech an ism  as d escrib ed  on 
p a g e  8. T h is  s ty le  is as sup p lied  for use by 
FI.M . P ost O ffice, a n d  is an  exce llen t tim e-k eeper, and 
qu ite  su itab le  for con tro lling  ev en  large  insta llatio ns.

Price = £5 10 0.

B. S im ila r to ab o v e , bu t in p o lish ­
ed oak  case , a n d  wi th 5 in. dial. 
A  m ost c o n v en ien t p la in  p a t­
te rn  M a s te r for school o r office 
use. O u ts id e  d im ensions, 30 in. 
by  12 in. by  6 in.

Price = £7 0 0.

C. S im ila r to ab o v e , bu t in dark  
oak  case , a n d  w ith  handso m e 
O ld  E nglish  sty le  6 in. convex  
d ial, a s  Fig 6. T h is  has been  
sp ec ia lly  desig n ed  to p ro v id e  
a  m ore  a rtis tic  M a ste r C lock 
for p riv a te  house  insta llations.

Price = £8 10 0.

T h e  M aste r P en d u lu m  M o v e­
m en t a lo n e  can  a lso  be supplied .

“ In v a r  ” steel pendu lu m  rod
_ can  be fitted  if desired .F IG U R E  5.

W h ile  the  ab o v e  a re  our s ta n d a rd  p a tte rn  H alf-S econds 
M asters, w e  can  sup p ly  a n y  sty le  of c ase w o rk  to suit 
a rch itec tu ra l su rround in gs, a n d  will be  a lw a y s  p lea sed  to 
subm it s p e c ia l<desig ns a n d  estim a te s  for sam e.



F IG U R E  7.
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STANDARD PATTERN MASTER CLOCKS.
S E C O N D S  B E A T .

A . In po lished  h a rd w o o d  case , bu ilt on a cc u ra te ly  m ach in ed
cast-iro n  base  ; double susp ension  secon ds p endu lu m  ; 
jew e lled  p ivo ts to d riv in g  clicks a n d  im pulse co n tac t 
n ibs ; all s teel p a r ts  h a rd e n e d  a n d  po lished . O utside  
d im ensions, 60 in. by  1 5 in. by  7 in.

Price = = £17 10 0.

B. S im ilar m ovem en t, but fitted  w ith  e n g ra v e d  silv e red  d ial,
as Fig. 7 (a  p h o to  of the  M a s te r sup p lied  to the  o rd e r  
of the  L o nd on  a n d  South  W e s te rn  R a ilw a y  to o p e ra te  
dials a t W ate r lo o  S tation).

Price = = £22 15 0.

W e  can , if d esired , su p p ly  the  S econ ds M a ste r M o ve­
m en t alone.

“ In v a r "  S teel o r S teel a n d  M e rcu ry  c o m p en sa ted  
pendu lu m s can  be supplied .

S econ ds M a s te r C locks can  be su p p lied  to a n y  specia l 
design. Fig. 8 sho w s the  M a ste r for the  T o w n  H a ll, 
A b e rd e en , w hich  h as  special sy n ch ro n is in g  A tta ch m e n t.

W e  m ak e  a  S pecia l fea tu re  of A u to m a tic  S y n ch ro n is in g  
A tta ch m e n ts , by  w hich  the  C lock can  be sy n ch ro n ised  from  
the  P o st O ffice G reen w ich  M e an  T im e  S ignal. Fig. 31 
(page  16) sho w s a  specia l sy n ch ro n ised  H a lf  S eco n d s M aste r, 
as  sup p lied  to Jd-M . P ost Office.



SPECIAL DESIGNS MASTER CLOCKS.
S E C O N D S  B E A T .

S e c o n d s  b e a t  
M a ste r C lock w ith 
18 in. R eg u la to r dial, 
b e a tin g  secon ds, an d  
a rra n g e d  to a u to ­
m atically  rece iv e  the  
d a ily  P .O . T im e 
S ignal a n d  to hourly  
sy n ch ro n ise  the 8 ft. 
tu rre t clock a t A ber* 
deen  T o w n  H all.

F IG U R E  8 .
—  nr> —



Fig. 9 show s a 
s p e c i a l  S e c o n d s  
M a ste r as supplied  
to H .M . P ost O ffice 
for T e lep h o n e  T ru n k  
S e r v i c e  T i m i n g  
purposes.

F IG U R E  9.
_  :i7 _



F IG U R E  2 5 .
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F IG U R E  2 7 .
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M A STER CLOCK.
S E C O N D S  B E A T .

0

In sp ec ia lly  d e sig n ed  m ah o g a n y  c ase  ; ov era ll he ight,
5 ft. 10 ins. M ade  to o rd e r  only.

A s su p p lied  for co u n try  house  insta lla tio ns . F itte d jw ith  
e n g ra v e d  s ilvered  8 in. dial, a s  illu s tra ted , Figs. 25 a n d  26.

Price = = £25 10 0,

M A STER  CLOCK.
H A L F -S E C O N D S  B E A T .

Fig. 27 illu s tra te s  a  M a ste r C lock —sp ecia lly  a rra n g e d  for 
h o u rly  sy n ch ro n isa tio n  w ith  la rg e  T u rre t  C lo c k —for the 
M  a n c h e s te r  Ship C ana l.

—  41



F IG U R E  17 .
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M A STER  CLOCKS.
W IT H  P R O G R A M M E -R IN G IN G  A T T A C H M E N T .

T o  m ee t the  re q u irem e n ts  of sch ools a n d  la rg e  w orks, 
w h e re  un ifo rm  p u n c tu a lity  th ro u g h o u t is essen tia l, w e m ake 
th is M a ste r P ro g ram m e R in g er (as Fig. 1 7), consisting  of an  
o rd in a ry  H alf-seco n d s M aste r, to con tro l the  d ia ls  th rou gho u t 
th e  e stab lish m en t c om bin ed  w ith  a  p ro g ra m m e  ring ing

F IG U R E  18 . F IG U R E  19 .

il ggtSBE M  KUnM HUH 1

—  43 —



a p p a ra tu s  by  w h ich  bells on  e ac h  d ial rin g  s im u ltaneou sly  a t 
a n y  o r e v e ry  fifth m in u te  on  a  tw elv e  hour circle . T h e  
p ro g ra m m e  c an  be  a lte re d  a t a n y  tim e to suit n ew  re q u ire ­
m en ts. T h is  p a tte rn  h a s  b e en  sup p lied  to m an y  la rg e  schools, 
a n d  is the  m ost p e rfe c t m ech an ism  of its k ind  o b ta in ab le .

Price = = £14 10 0.

T h e  a b o v e  c an  be  sw itc h ed  off for w eek -en d s a n d  
n ig h ts  by  a  h a n d -o p e ra te d  sw itch  ; bu t w e a lso  su p p ly  an  
au to m a tic  cut-off (as Figs. 18 a n d  19), w h ich  w hen  p lac ed  in 
c ircu it w ith  the  d ials  c an  be  set to sw itch  the  bells off a t an y  
p re -a r ra n g e d  tw e lv e -h o u r c irc le  in the  w eek.

Price = = £5 5 0.

E x tra c t from  “ T h e  E le c tric a l R e v iew ,” A ug ust 26th, 
1910: “ T h e  im m ense  co n v e n ien ce  of h av in g  a 
sy stem  of e le c tric  clocks th rou gho u t a  sch oo l— o r 
in d eed , a n y  p lac e  w h ere  un ifo rm  tim e-k eep ing  is 
e sse n tia l—m ay  be  g re a tly  e n h a n c e d  by  the  a d d i­
tion  of a  be ll-rin g in g  p ro g ra m m e  a p p a ra tu s  to  the  
M a ste r C lock. W e  d esc rib e  below  a n  ins ta lla tio n  
of th is k in d  th a t  h a s  re ce n tly  been  sup p lied  by  the  
S ilen t E le c tric  C lock  Co. to the  o rd e r  of M essrs. 
N o rth w e s te rn  E lectric , L td., R eg in a , Sask., . 
a n d  th e  g ro w in g  p o p u la rity  of the  B ell-ringing 
M a s te r  C lock, w ith  its su b s id ia ry  d ials, is show n 
b y  the  fac t th a t  th is is the  th ird  such  insta lla tio n  
su p p lied  by the  S ilent E lectric  C lock Co. for use 
in the  P ro v in ce  of S a sk a tch ew a n  a lo n e .”

—  41 —



PROGRAMME 
RINGER.

24-hour D rum  
type . F o r r in g ­
ing bells a t a n y  
f i f t h  m i n u t e  
th ro u g h o u t the 
24 h o u rs  ; w ith  
7 -day  m otion for 
cu ttin g  off a t 
w eek-end s.

F IG U R E  2 3 .

A s sp ec ia lly  d e sig n ed  for a n d  sup p lied  to the  n e w  
P a rlia m e n t B uildings, R eg in a , C a n a d a .

Price, in fumed oaK case = £22 10 0.

Full p a rtic u la rs  on app lica tio n .
—  J.r> —



SO M E R EC EN T TESTIM O N IA LS.
From J .  B . J o y c e  &  C o ., W hitchurch, Salop, Contractors to H .M . Gov’t., 

and all principal ‘Railways.
“ W e  a re  p le a se d  to  say  th a t  a ll y o u r E lec tr ic  T im e  In d ic a to rs  

“ th a t  you  h a v e  su p p lied  us w ith  h a v e  up  to  th e  p re se n t g iv en  ev e ry  
“  sa tisfac tio n ."
From J o h n  S u m m e r s  &  S o n s , L td .,  H awardcn Bridge Steel Works, Shotton, Flintshire.

" W e  h a v e  p le a su re  in say in g  th a t th e  c o m p le te  e q u ip m e n t of “ G. B. B o w ell’s P a te n t  S ilen t D ials th rou g h o u t ou r offices h a s  g iv en  
“ u s  e v e ry  sa tisfac tio n .

From The Librarian, W o o d  G reen  P u b lic  L ib ra ry .
" 1 beg  to  inform  you th a t  th e  L ibrary  C o m m itte e  a re  e n tire ly  

"  sa tis f ied  w ith  th e  w o rk in g  of th e  S y stem  of C locks in s ta lle d  here."  
A n d  tuio years later.

“ 1 am  fully sa tis f ied  a t  th e  w a y  in w h ich  th e  c locks h e re  h a v e  
“  b e e n  w ork in g . ’

From A .  J .  W ilso n , E sq .,  H ighbury N ew  P ark, N .
“ T h e  E lec tr ic  C lo ck s you f itted  to  m y ho use  a re  th e  a d m ira tio n  

" o f  a ll v is ito rs . It is a  g re a t com fo rt to  kn o w  th a t  th e  se rv a n ts  w ill “ a rise  in th e  m o rn ing  by tim e  sy nch ron ous w ith  th a t  in d ic a te d  by  th e  
“ d ia l in  m y o w n  bed ro om ."
From P ro fe s so r  M a lc o lm  M . M c H a r d y , F .R .C .S . ,  5, Samle Row, W .

“ 1 am  g la d  to  be  a b le  to  certify  th a t, a f te r  a  c o m p a ra tiv e  su rv ey  " o f  v a rio u s  e lec tr ica lly  c o n tro lled  T im e  In d ic a to rs  on  th e  m a rk e t, 1 " d e c id e d  on h a v in g  y o u r S y stem  of S ilent E lec tric  T im e  Ind ica ting  *' D ia ls a n d  a  sing le  M a s te r  C lock in s ta lle d  . . . w h e re  th e  su b se q u e n t 
“ reg u la r  w o rk in g  of th e  In s ta lla tio n  a n d  its rem ark a b ly  a c c u ra te  tim e- “ k e e p in g  h a v e  b een  so  e m in en tly  sa tis fac to ry  th a t I g lad ly  recom - 
“ m en d  th e  S y stem  w h e n  o p p o rtu n itie s  for so do ing  occu r.’

From the I s le  o f  T h a n e t  T r a m w a y s  &  E le c tr ic  L ig h t in g  Co.
" I h a v e  p le a su re  in in fo rm in g  you th e y  h a v e  g iv en  e v e ry  sa tis- 

“ 'a c tio n  ; th e  d ia ls  h a v e  re q u ire d  no a tte n tio n , a n d  th e  M as te r  C lock 
*' h a s  p ro v e d  itse lf a  v e ry  fine tim e k ee p e r."

From The General M anager, T h e  P ic c a d illy  H o te l ,  London, W .
“ I h a v e  m uch p le a su re  in s ta tin g  th a t  th e  e lec tr ic  c locks in s ta lle d  

”  by  you in th is  h o te l h a v e  g iv en  u s e v e ry  sa tisfac tio n ."



hrom M u n ro  C o bb , H o u se  F u rn ish e r , C li f to n v il le ,  Margate.
1 am  p le a se d  to  be  a b le  to  inform  you  th a t  th e  E lec tric  C lock you m a d e  a n d 'f i t t e d  to  th e  c o rn e r  of m y b u s in e ss  p re m ise s  h a s  " p ro v e d  a n  un qu a lif ied  su ccess . A s  a  tim e k ee p e r, it is far in a d v a n c e  ^ of th e  o rd in a ry  T u r re t  C lock . 1 h a v e  no h e s ita tio n  in say in g  th a t  1 “ be lieve  it to  be  th e  m ost re lia b le  pu b lic  c lock  in th e  to w n .”

From A .  L e a c h  L e w is , E s q . ,  M .A . ,  M argate College.
" P le a se  a cc e p t m y th a n k s  for th e  e x c e lle n t m a n n e r  in w h ich  the  “ In sta lla tio n s, bo th  h e re  a n d  a t L a u sa n n e  H o u se  (T h e  M arg a te  

" L a d ie s ’C o lleg e  for G irls) h a v e  b e e n  c a rr ied  ou t, a n d  for y o u rp ro m p t-  “ n e ss  in th e  d e liv e ry  of th e  clocks.
1 m a y  sa y  th a t  bo th  sy s te m s  a re  w ork in g  e n tire ly  sa tisfac to rily , 

“ a n d  th a t  w e  find  th e m  a  v e ry  g re a t im p ro v e m e n t on  th e  tim e-p ieces “ w h ich  th e y  su p e rs e d e d .'
From M rs . B o ld e ro , Ennerdale, ‘J)exhill-on-Sca.

" I  am  su re  you w ill be  p le a se d  to h e a r  th a t  th e  c locks you 
^ in s ta l le d  fo r m e  a re  a  p e r fe c t  su ccess . S in ce  you  s u b s titu te d  your “ de lig h tfu l S ilen t S y s tem  for m y o ld  h a n d -w o u n d  clocks, th e  w ho le  
" h o u seh o ld  ru n s  p u n c tu a lly  a n d  peacefu lly . It is a lso  a  g re a t b less ing  “ to  be  free  of th e  w e ek ly  w ind ing , c o n s ta n t  reg u la tin g , a n d  e x p en s iv e  *' c lean ing .

From S ir  D a v id  S a lo m o n s ,  B a r t . ,  Broomhill, Tunbridge Wells.
“ I h a v e  m o re  th a n  fo rty  of y o u r S ilen t E lec tr ic  C lo ck s in s ta lled , 

‘t a n d  I am  p le a se d  to  s ta te  th a t  th e y  p ro v e  sa tis fac to ry  in e v e ry  “ re sp e c t."
From cC’/ie M a n a g in g  Director, Q u e e n ’s H ig h c l i f f e  H o te l ,  M a rg a te .

" W ith  re fe re n c e  to  yo u r S ilen t E lec tr ic  C locks, 62 of w hich, " w ith  M as te r  C lock, w e  h a v e  got in s ta lle d  he re , I am  p le a se d  to  be  ab le  ^ to  s ta te  th a t up  to no w  th e  sa m e  h a v e  g iv en  us e v e ry  po ssib le  sa tis- 
" faction , a n d  h a v e  p ro v e d  a  v e ry  g re a t c o n v en ien ce  to  ou r V is ito rs  a n d  “ S taff a like , th e  tim e-keep ing  h a y in g  b e e n  a ll th a t  can  be d es ired .

“ W h en  ou r N ew  B u ild ing  is c o m p le ted  in th e  Spring, I sh a ll be  h a p p y  to se n d  you a  fu rth e r  o rd e r  for o u r a d d itio n a l req u irem en ts ."
From E .  F . J o h n s ,  E s q ., M . A . ,  W inton House School, Winchester.

•• i\,i r-* h a v e  foun d  th e  S ile n t E lec tr ic  C locks, in s ta lle d  h e re  by M r. G. B. B ow ell. of th e  g re a te s t a ss is ta n c e  in secu rin g  p u n c tu a lity  in 
.. ^ la rg e  h o useh o ld . ^T he  c locks k e e p  v e ry  good  tim e, a n d  req u ire  “ lit tle  o r no  a tten tio n ."

From C. R . J e l f ,  E s q .,  JVI.A., The Grange Sch ool, Folkestone.
“ I am  d e lig h te d  w ith  th e  c locks. A  litt le  reg u la tin g  go t them  ‘ in to  go od  o rd e r , a n d  th e y  a re  k e e p in g  e x c e llen t tim e. It is th e  " g re a te s t  c o n v e n ie n c e  to  h a v e  th e  sa m e  tim e  e v e ry w h e re .”
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From D r. R a s h le ig h , T? hroivlcigh, OI(ehamplon.
“ I am  v e ry  w ell sa tis f ied  w ith  th e  E lec tric  C lo ck s you se n t m e  " la s t  S u m m er. T h e y  w e re  in s ta lle d  w ith o u t d ifficu lty , k e e p  ex ce llen t “ tim e . a n d . e x c e p t for p e riod ica lly  rep len ish in g  th e  ce lls  w ith  w a te r ,  

“ th e y  req u ire  no  a t te n tio n .”
From J . C. W r ig h t ,  E sq .,  F .R .S .E . ,  U^Corth field, Colinlon, N .B .

“ I am  c o n v in c e d  of th e  im p o rtan ce  of y o u r inv en tion  by w h ich  “ the  e lec tro -m ag n et a n d  th e  p e rm a n e n t m a g n e t a re  u sed  in c om bina tio n  “ w ith o u t m e ch an ica l co n tac t to  im p a rt th e  im p u lses  to  th e  c lo ck w o rk  
“ a n d  to  lock the  sa m e .”

From S ir  W ill ia m  I n g r a m , B a r t . ,  The Bungalow, Westgale.
“ Y ou ou gh t to  in se r t a n  illu s tra tio n  of th e  1  ow n  H a ll C lock. It 

“ h a s  go ne  w e ll e v e r  s in ce  it w a s  s ta r te d ."
From A .  Y . S a lm o n , E s q .,  M .A . ,  Zftformandale School, (f)cxhill-on-Sca.

" T h e  sy s te m  of E lec tr ic  C lo ck s w hich  you in s ta lle d  th rou gh ou t 
“ m y School is an  un qu alif ied  success. T h e y  h a v e  w o rk e d  w ith o u t a  " hitch , a n d  th e  tim e k ee p in g  is p rac tica lly  pe rfe c t th e y  h a v e  no t v a r ie d  “ a  m in u te  a  m onth . In a  School w h e re  reg u la rity  a n d  p u n c tu a lity  a re  so  " e s s e n tia l ,  y o u r sy s te m  is inv a luab le . T h e  'G r a n d f a th e r ' C a se  for 
" th e  M a s te r  C lock  h a s  b een  m uch a d m ire d ."

From G. H . G o w r in g , E s q .,  M .A . ,  St. R e d e ’s School, iSastbourne.
“ T h e  C lo ck s a re  m o st sa tis fac to ry  an d  I sh ou ld  no t like  to  h a v e  " to  do  w ith o u t th e m  now . 1 c an n o t th in k  ho w  an y  la rg e  E s ta b lish m e n ts  

“ o r Schools, w ith  th e  c h a n c e  of such  a  S y stem  b efo re  them , fail to  ta k e  " a d v a n ta g e  of it. A fte r  th e  in itia l cost of in s ta lla tio n  th e  u p k e e p  is " p rac tica lly  nil, w h ich  c an n o t be sa id  of th e  o rd in a ry  clock."
From A .  N . S te p h e n s ,  E s q . ,  Haddon House, IJiridporl Flarbour.

" T h e  up rig h t M ah og an y  S eco n d s  M as te r  C lo ck  you m a d e  for “ m e h a s  no w  b een  w ork in g  for so m e tim e  w ith o u t a tten tio n , w ith  the  
" e x c e p tio n  of th e  first few  day s, w hen  a s  th e  c lock  w a s  go ing s lig h tly  “ fas t th e  p en d u lu m  h a d  to  be  le n g th e n e d . It now  k e e p s  th e  m o st “ e x c e llen t tim e , a s  of cou rse  d o  th e  o th e r  D ia ls w hich  a re  con tro lled  
“ b y  it.”

From M a jo r  A .  L . G a llie , Tavistock, ‘Devon.
" T h e  E lec tric  M a s te r  a n d  su b sid ia ry  c locks su p p lied  by you a re  

“ m o st sa tis fac to ry  in e v e ry  w ay . 1 h a v e  no w  h a d  th e m  go ing for ab o u t " six  m o n th s, a n d  th e y  h a v e  k e p t w on derfu l tim e. I a lso  find no t h av in g  " to  w ind  a n d  reg u la te  eac h  in d iv id u a l clock e v e ry  w e ek  a  g re a t boon. ’
Front L io n e l  H e lb e r t ,  E s q .,  M .A . ,  IVesI T)ou)ns School, Winchester.

“ Y our C lo ck s h a v e  k e p t ex c e llen t tim e, a n d  th e  w ho le  h o u seh o ld  
“ h a s  d e r iv e d  v e ry  g re a t ben efit from  them . It is a  p le a su re  to  te stify  “ to  th e ir  v a lu e  in a n y  e s ta b lish m e n t w h e re  p u n c tu a lity  is essen tia l."
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