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     A  descrip ti on o f  th e  ch ief  cha ra cte ri st i cs  of  t he  Massie  wi rele ss  te leg rap h sy ste m a ppeare d in  T h e  
E l e c t r i c i a n ,  Vol  I V ,  p .7 4 4 .   T h e  e q u i p m e n t  a s  u s e d  a t  t h e  p r e se n t  t i m e ,  h o w e v e r ,  p o s s e s s e s  a  number of  
improvements in detail,  which are described in a recent  issue of T h e  E l e c t r i c a l  W o r l d .  

     The operating circuits of the Massie system are arranged in three distinct, a lthough somewhat interconnected, 
groups,  which groups  m a y  b e  d e s i g n a t e d  a s  t h e  t r a n s m i t t i n g ,  t h e  d e t e c t i n g  a n d  t h e  receiving groups 
respectively.  

     A  special  controlling switch shown in the diagram of connection,  F i g .  1 ,  a l l o w s  e i t h e r  o n e  o f  t h e  t h r e e  
g r o u p s  t o  b e  u s e d  a s  t h e  operator may desire .  When the apparatus at a  certain stat ion  is in u s e  t h e  s w i t c h  i s  
s o  c o n s t r u c t e d  t h a t  t h e  a e r i a l  w i l l  b e  e o n nected to the receiving circuit or disconnected for transmitting, as  t h e  
c a s e  m a y  r e q u i r e .  A t  a l l  o t h e r  t i m e s ,  h o w e v e r ,  t h e  a e r i a l  i s  connected with the detecting apparatus, which 
contains a bell alarm in a  re lay circuit ,  so that the  operator is  re lieved from the tedious  task of " listening in," and 
yet no messages intended for the  station will be overlooked. 

 

     To use th e  po we r fu l  t ran smi t t in g appa rat u s t he  swit ch m u st  be  p l a ce d in  su ch  a  p o si t i o n  t ha t  t h e  de l ica te  
r e ce i vi n g e q u ip m e n t  i s  entire ly  se para te  fr o m t he  aer ia l  a nd  ef fe ct ive l y  in su late d  t here - from, the battery  
circuits must be broken and the detectors short -cir cui ted  a nd g ro u nded ;  w hen  t he  swi t ch  i s  chan ged  so  as  t o  
pu t  the receiving apparatus in an operative condition the transmitting  circuit is broken. Thus the switch device 
effectively protects all the  apparatus by making it impossible to send while the receiving cir c u i t s  a r e  c l o s e d  a n d  v i c e  
v e r s a .  T he  a e r i a l  c o n n e c t e d  t o  t h e  r e ce i v in g  ap pa r a t u s  i s  se p a ra t ed  fr o m  t h e  tr a n sm i t t i n g  a pp a ra tu s  b y  
means of an insulated microscopic air gap termed an "arche gap," i n  t h e  t r a n s m i t t e r  c i r c u i t s ;  o t h e r w i s e  t h e  
a n t e n n a  w o u l d  b e  g r o u n d e d  t h r o u g h  t h e  i n d u ct a n ce  o f  t h e  t r a n s m i t t i n g  a p p a r a t u s .  A lthough this  small  gap 
is suff icient to insulate the vert ica l  when  receiving,  i t  is  pract ical ly a  short -circuit  for the high -tension lat ions 
produced when transmitt ing .  

     The transmitter equipment includes the usual spark -gap,  inductance coi l ,  condenser,  high -potentia l  
transformer ,  interrupter ,  when  direct current is  used,  and source of  energy .  Each of  these  parts  possesses 



features of  construction deserving specia l  mention .  The  spark-gap is surrounded by a  micanite tube ,  f i tted with 
a  window,  which serves to deaden the excessive  noise fro m the disruptures and yet a l lows the  gap to be  
inspected at any tim e. I t  is  p laced within  the inductance  coi l .  The inductance of  the coi l  may be varied by  
shi f ting the position of  the connecting terminal a long the turns,  so  that ,  in connection with the proper capaci ty  
in the  condenser ,  the  transmitting circuits  may be adjusted  to  give  forth any desired  length of  e lectrica l  wave .  
The turns on each coil  are  careful ly  ca librated and the inductance for each position of  the s liding ter minal is  
indicated on the  framework ,  whi le  the  mechanical  mount ing of  the  coi l  is  such as to a l low any desired 
inductance to be found  at  once by merely revolving the  coi l .  

     Di ff iculty has frequently  been experienced in  causing a  spark -gap to operate  continuously and to repeat  i ts  
performan ces indefi nite ly ,  a  gradual change usual ly taking place in the behaviour of  the gap .  This change has 
been attr ibuted to the heating and to  the ionising of  the air  surrounding the gap ,  and a remedy for the  di ff iculty 
has been found in  cooling the  terminals  of  the gap and  removing the  a ir  from the immediate  neighbourhood.  In 
his latest equipments Mr.  Massie  bui lds the air  gap terminals of  tubing through which a ir  is  forced under 
pressure .  The terminals  themselves are cooled by the expansive  action of  the com pressed air ,  whi le  the io nised 
partic les are removed before they ha ve accumulated in suffic ient quanti ties to a ffect the operation of  the gap by  
exhausting the expanded a ir  through small  openings in the ends of  the  rods.  The expanding compressed air  in 
also a llowed to f low through  the hol low turns of  the  inductance  coi l  in  order that  the  coi l  may be  kept  at  a  
temperature  lower than that which would otherwise  be  produced in the windings by the high - frequency 
currents .  Needle  valves control  the admission of  the compressed air  to the induct ance coi l  and the spark -gap 
rods an e lectromechanical ly  operated  valve in the  main  supply  pipe  is  connected to the  main  controll ing  switch,  
so that the  valve is opened when the  tran smitt ing circuits  are  in  use  and is c losed at a ll  other t imes.  

     The condenser  is  bui l t  up of  p lates  of  g lass  on which are  secured  sheets  of  t in foil .  The  connections are so 
made that the glass  i tse lf  becomes the die lectr ic ,  and the air  is  not depended upon  either for insulation or for 
inductive capacity .  Each glass plate  with its two sheets,  therefore ,  possesses a  definite  capacity ,  and  the  
capacity in circuit  depends upon the number of  p lates in use.  The immediate ly near  sheets of  adjacent p lates are  
connected together by means of  a  spring contact inserted between them.  

     The se contacts are mounted on rods,  and the a lternate  ro de are  joined in  groups to bus bars,  so that  the  
active capacity of  the  con denser depends upon the number of  rods which are " in" or  "out."  Since the air  space 
separating adjacent p lates  is  not subjected  to  any dif ference of  potential ,  there  is  no possibi li ty of  a  disruptive  
discharge  between these  plates .  A leakage path through air  is  found, however,  over the exposed sides and edges 
of  each glass  p late .  For the purpose of  improving th e insulation and preventing  the  formation of  corona ,  al l  of  
that portion of  the glass not covered  by the tin- foi l  and a l imited sect ion of  the  coil  is  given a  coating of  
asphaltum varnish.  This material  is  i ntended sole ly as an insulator  and i t  contributes in no way to the inductive 
capacity of  t he condenser.  I t  is  used  in preference to  other  varnishes as brash  discharge  is  reduced to a  
minimum, thus producing a  more  defined period  of  osci l lat ion and, therefore ,  sharp and true wave  lengths.  

     The transmitting key is in each case sim ilar to a  te legraph -sender key ,  and the apparatus is of  such a  nature 
that anyone familiar with  the Morse a lphabet can send messages without additional instructions .  With a  small  
portable or boat set  the  key is connected  direct ly  in circuit  with the  pr imary of  the  high potential  trans former .  
When the energy is obtained from a battery or a  direct -current generator a  mechanical  interrupter is  also 
inserted in the  primary circuit ,  but when a lternating current is  used the interrupter  is  omitted .  In a  high -power 
land stat ion where the heavy currents  would tend to destroy the key ,  unless an extremely large and  unwieldy  
one were used ,  the key is us ed merely to c lose a  battery  circuit  to an e lectromagnetical ly -operated oi l  switch in 
the primary circuit  of  the high-potentia l  transformer ,  as  shown in Fig.  1 ,  

     The Ma ssie ,  detector is  of  the f i l ings cohere:  type .  The main  axis of  the device is p laced in th e vert ica l  
direct ion ,  so that the  force  of  gravity assists in the action of  the coherer .  The coherer consists  of  a  magnetised 
needle with i ts lower end supporting magnetic  f i l ings immediate ly above a  mixture of  non -magnetic f i l ings—the  
former being of  iron  and the latter of  s i lver .  The f i l ings are  placed  in a  si lver- lined cup which forms one 
terminal of  the coherer ,  the  magnetised needle being used as  the other terminal .  The needle  causes the iron 
fi l ings to be arranged in l ine  just above the si lver  f i l ings ,  with a  minute f i lm of  air  between them,  thus fo rming 
an e lectr ica l  path of  high resistance .  The ef fect of  an e lectr ica l  osci l lat ion is to  cohere the f i l ings and to 



decrease the resistance  and thus to a l low a current  to  f low from a battery circuit  through  the  coherer  and a 
re lay which in turn operates  a  bel l  a larm and a  tapping device ,  which latter decoheres the f i l ings and restores 
the resistance  to  i ts normal  high value .  The main features of  this  resistance to i ts normal high value.  The  main 
features of  this  coherer   were discussed in the artic le  referred  to above .  On a  f lexible  braes str ip is securely  
mounted the si lver -l ined cup, and to  this is  fastened a substantial  glass  tube which serves for holding the needle  
in p lace .  The tapper str ikes against  the brass str ip ,  but does not  come in  contact with the glass tube so that the  
breaking of  a  tube by the  tapper  is  unknown.  The fi l ings are  complete ly  enclosed and the performance  of  the  
coherer  is net af fected  by atmospheric  changes,  while  the  effect  of  external  mechanical  d isturbances is  
negl igible .  When cohered the resistance is  less  than 50 ohms,  often being less  than  1  ohm, thus an inexpensive 
re lay can be used,  which is an important  factor  in the cost of  manufacture .  The coherer  with i ts bel l  alarm 
remains in  circuit  at  al l  t imes when messages are  not  being transmitted or received,  and to i t  is  given the task of  
announcing when a  distant  operator wishes to  communicate with the home station .  

     A fter  the coheres has announced that  a  message is to be sent from seine  distant station ,  the operator  at the  
home station moves the  main circuit -control ling switch so as  to  connect the  aeria l  to  the  receiving apparatus .  
The predominating feature of  the receiver is i ts abi li ty to withstand rough treatment .  I t  is  of  the micro -phonic 
type ,  and,  mechanically  considered ,  is  extremely simple .  The osci l laphone ,"  as the inventor terms the device ,  
consists of  a  steel  needle hel d in contact with two sharp edges of  carbon by means of  a  small  permanent magnet .  
The terminals of  the  oscil laphone are formed by the two carbon compound (carbon and paraffin) strip s .  The 
resistance of  the two contacts between the carbon edges and the needl e is normally  about 40 ,000 ohms. When 
the contacts are included in the  aerial  circuit  the resistance  decreases to less than 1 ,000 ohms whi le  electrica l 
osci l lations are being received ,  and i t  then automatical ly increases to  i ts in it ia l  value  when the  osci l lations 
cease .  The osci l laphone is connected simultaneously  in series in  the aerial  circuit  and in a  local  battery  circuit  
containing an ordinary te lephone receiver wound to 1 ,400 ohms resistance ,  in order that the signals may easily 
be interpreted .  The  loudness of  the signals received is  adjusted by means of  variable resistance inserted,  in 
series  in  the local  battery  circuit  or  in shunt  to  the oacil laphone ;  the e ffect iveness of  the adjustment is 
ascerta ined by the use of  a  miniature electric wave pro ducer ,  which consists of  a  pocket ,  size primary ce ll  
connected to a  magnetic make -and-break contact device,  so that the operator  need not  depend upon signals from 
other stations for test ing the e ffectiveness and sensi t iveness of  the osci l laphone .   

     For the  purpose of  el iminating fro m the osci l laphone such mes sages as may not  be intended for the  partic ular 
station in  question ,  an inductance  coi l  is  used  in series with a  condenser,  the inductance  and the capacity  being 
so adjusted as to render  the combined c ircuits  resonant at  the  single  frequency se lected for  this stat ion .  I t  is  
stated that messages which dif fer in frequency as much as 20 per cent .  from that for which the receiving 
apparatus is adjusted wi ll  not af fect the osci l laphone .  The resonant freque ncy depends largely  upon the  
inductance and the capacity ,  and it  varies only sl ightly  with the resistance in circuit ;  the sharpness of  the  
timing,  however ,  depends to a  great extent  upon the resistance .  It  is  desirable ,  there - fore ,  that the resistance be  
constant In order that the resonant fre quency may not change ,  and i t  is  necessary that the resistance be  sm all  in 
value  l i the select ivi ty  is  to  be  absolute .  In  some of  his latest  equipments Mr.  Massie  has used a  magnetic  type of  
receiver in which  the resistance in the osci l lating circuit  is  constant and of  a  negligible  value .  I n this device the  
te lephone receiver circuit  is  inductively related  to the osci l latory circuit .  Through the common magnetic paths  
of  the two circuits is  moved slowly an iron wire  which ha s been subjected  to  the  inf luence of  a  permanent 
magnet .  When a high,  frequency  current  f lows in the osci l latory circuit  the iron wire suddenly loses  i ts 
magnetism,  and the great rate of  change  of  magnetic  l ines inter - linked with the  te lephone re ceiver circuit  
generates therein  an  E.M.F . ,  which causes the  production of  a  sound in the  receiver .  The “ iron wire ,"  which is 
bui l t  up  of  overlapping and concentri ca l ly  arranged spira ls of  wire ,  is  moved along the face  of  the per m anent  
magnets and th rough the coils  by means of  a  driving  mechanism similar to that used in  a  phonograph.  The 
tuning obtained is c la imed to be remarkably sharp and complete .  

The  Massie  apparatus is  used  to some extent  in the  United  States  Navy and other American Government 
departments .  


