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central  storage/dispensing  reservoir  by  connecting  the  con- 
duits  directly  thereto,  and  also  allows  the  canteen  assembly 
to  be  refilled  from  the  reservoir  while  maintaining  the 
system's  protective  integrity. 

(sj)  Liquid  storage  and  delivery  system  for  protective  mask. 

  A  liquid  storage  and  delivery  system  for  use  with 
protective  masks  having  hand-operable  bulb  siphon  pumps 
in  line  with  conduits  extending  from  a  canteen  assembly  to 
the  drinking  mouthpiece  of  the  protective  mask.  The  system 
includes  structure  to  allow  a  user  to  drink  directly  from  a 

central  storage/dispensing  reservoir  by  connecting  the  con- 
duits  directly  thereto,  and  also  allows  the  canteen  assembly 
to  be  refilled  from  the  reservoir  while  maintaining  the 
system's  protective  integrity. 



Background  of  the  Inven t ion  

This  applicat ion  relates   generally  to  delivery  systems  for  liquids  and ,  

more  par t icular ly ,   to  a  system  providing  for  the  delivery  of  drinking  liquids  t o  

a  p ro tec t ive   mask  enabling  the  wearer  of  the  mask  to  create  a  closed  s y s t e m  

for  ingestion  without  exposing  the  liquid  to  con tamina t ion .   This  is  a  

con t inua t ion - in -pa r t   of  my  application  Serial  No.  462,614,  filed  on  January  31, 

1983. 

Use  of  chemical ly  active  and  debi l i ta t ing  substances  requires  the  use  

of  p ro tec t ive   masks  and  clothing,  making  normal  eating  and  drinking  imposs ib le .  

When  using  toxic  chemicals,   a  workman  may  have  to  plan  a  work  s c h e d u l e  

which  provides  for  appropr ia te   breaks,  including  time  to  detoxify  such  

protec t ive   clothing  and  allow  its  removal.  However  t ime-consuming  and  

inconvenient   such  procedures  may  be,  they  deal  with  a  f a r   less  l i f e - t h r e a t e n i n g  

situation  than  that  encountered   by  a  person  under  a t tack   by  chemical   a g e n t s .  
The  immediacy  and  reliabili ty  of  the  pro tec t ive   measures  required  under  such  

at tacks   exemplif ies   most  sharply  the  inadequacies  of  existing  liquid  de l ive ry  



systems.   Accordingly,   with  the  unders tanding   that  commerc ia l ,   or  n o n - c o m b a t  

use  of  the  present   invention  is  c o n t e m p l a t e d ,   use  under  combat  si tuations  will  

be  p re fe r rab ly   p r e s e n t e d .  

Chemical   warfare  has,  in  the  past,  been  demons t r a t ed   to  be  o f  

devas ta t ing   physical  and  psychological   e f f ec t .   Chemical   agents,   such  as  t ox i c  

gases  are  pervasive,   difficult   to  de tec t ,   c rea te   immediate   and  l ong - l a s t i ng  

disabling  e f fec ts ,   and  are  available  in  subs tan t ia l   and  sophis t ica ted   forms  t o  

cause  a  wide  range  of  injury  and/or  disabil i ty  from  narcosis,  d i scomfor t ,   and  

d i sor ien ta t ion   all  the  way  to  paralysis  and  d e a t h .  

To  defend  against  such  combat  measures,   a t t empt s   have  been  made  

to  create   p ro tec t ive   clothing  and  p ro tec t ive   masks  in  order  to  insulate  a  

wearer   from  the  e f fec ts   of  o f fens ive ly-u t i l i zed   tac t ica l   chemical   a g e n t s .  

Where  such  clothing  and/or  masks  are  e f fec t ive   to  shield  or  filter  t h e  

par t icular   chemical   agent  involved,  the  wearer   will  be  p ro tec ted   so  long  as  t h e  

integri ty   of  the  p ro tec t ive   garb  remains  i n t a c t .  

It  is  cha rac t e r i s t i c   of  chemical   agents  that,   once  deployed,  t h e y  

may  remain  e f fec t ive   for  a  subs tant ia l   period  of  time  a f te rward   b e f o r e  

natural ly  occurring  a tmospher ic   and  meteoro log ic   action  either  d i spe r se s ,  

dilutes,   or  removes  them  from  the  env i ronment .   As  an  example,   c e r t a i n  

chemical   subs tances   dispensed  in  aerosol  form  may  be  degraded  or  a l tered  by 

the  action  of  direct  sunlight,  while  others,  being  water  soluble,  may  be  

"scrubbed"  from  the  a tmosphere   and/or  landscape  during  r a i n s t o r m s .  

Never the less ,   it  is  an  accepted   consequence   of  such  forms  of  warfare   t h a t  

p ro tec t ive   clothing,  once  donned,  may  have  to  be  worn  for  an  i n d e t e r m i n a t e  

amount   of  time  until  it  is  establ ished  that  the  danger  to  the  wearer  has  

a b a t e d .  

Protec t ion  of  the  wearer   is  only  one  aspect  of  such  p r o t e c t i v e  

garments .   Another  considera t ion  is  the  abil i ty  of  the  wearer  to  carry  ou t  

assigned  duties  even  when  prolonged  use  of  such  protect ive   clothing  is  r equ i red .  
This  means  that  such  garments   must  not  only  enable  the  wearer  to  see  and  t o  

commun ica t e ,   but,  advantageously ,   must  also  make  some  provision  for  t h e  

ingestion  of  liquids  in  order  to  replace  those  liquids  lost  by  the  body  th rough  



perspirat ion  which  may  be  heightened  by  the  wearing  of  protect ive   clothing  o f  

impermeable   or  semipermeab le   c h a r a c t e r i s t i c s ,   and  by  increased  or  s t i m u l a t e d  

body  reac t ions   result ing  from  par t i c ipa t ion   in  fr ightening  or  stressful  s i t u a t i o n s .  

Exemplary  of  a  pro tec t ive   mask  designed  to  meet  such  e m e r g e n c y  
situations  is  the  mask  i l lustrated  and  discussed  in  United  States  Patent   No. 

3,731,717,  issued  May  8,  1973.  Other  versions  of  such  masks  include  a  full ,  

overlapping  hood  which  comple te ly   covers  the  wearer ' s   head,  neck,  and  po r t i ons  

of  the  shoulders,   but  which  depends  for  its  e f fec t iveness   upon  a  system  of  a i r  

f i l t ra t ion  typif ied  by  the  mask  shown  in  the  above-ment ioned   p a t e n t .  

The  wearer ' s   incoming  air  supply  is  directed  through  a  c a n i s t e r  

containing  ac t iva ted   charcoal  or  other  mechanica l   and  chemical  f i l tering  a g e n t s  

selected  to  be  e f fec t ive   against  the  par t icular   chemical   agent  or  a g e n t s  

expected  to  be  encountered .   Other  portions  of  the  mask  must  form  a  

substant ia l ly   a i r - t ight   pro tec t ive   fit  about  the  wearer ' s   face  and  head.  This  is 

important   because  some  chemical   agents  are  absorbed  not  only  through  t h e  

respi ra tory   sys tem,   but  may  enter  the  body  through  exposed  skin  s u r f a c e s .  

Transparent   eye  pieces  are  provided  to  enable  the  wearer  to  see  through  t h e  

mask,  however ,   the  range  of  vision  is  somewhat   obs t ructed  by  the  n o n -  

t ransparen t   portions  of  the  m a s k .  

Thus,  when  the  pro tec t ive   mask  is  properly  in  place,  the  wearer   is 

unable  to  eat  or  drink  normally  without  breaching  the  integri ty  of  the  mask ' s  

protect ive   fea tures .   This  poses  a  cr i t ical   problem,  par t icular ly   with  respect   to  

body  fluids,  which  must  be  constant ly   and  continuously  replenished  to  avoid  t h e  

serious  e f fec ts   of  d e h y d r a t i o n .  

The  above-ment ioned   patent   provides  a  means  by  which  the  w e a r e r  
of  such  a  mask  may  ingest  liquids  without  requiring  removal  of  the  mask.  As 

a  part  of  the  mask  construct ion,   a  mouthpiece   mounted  on  the  inside  of  t he  

mask  is  posi t ionable  to  engage  the  wearer ' s   mouth.  An  inlet  tube  a t tached   to  

the  mouthpiece   extends  through  an  a i r - t ight   f i t t ing  to  the  exterior   of  t h e  

mask,  with  the  tube  te rminat ing   in  a  p lug.  

A  standard  United  States  Army  canteen  is  fitted  with  a  cap  hav ing  

a  built-in  f i t t ing  to  accept  the  plug  formed  at  the  end  of  the  inlet  tube  so 



that  when  the  plug  is  inserted  into  the  cap,  a  closed  system  is  c rea ted   which  

includes-  the  interior   of  the  canteen,   the  interior  of  the  cap  and  plug  the  i n l e t  

tube,  and  the  mouthpiece .   However,   use  of  such  a  system  provides  s e r i o u s  

inconveniences  and  disadvantages   which  serve  to  compl ica te   the  procedure   f o r  

obtaining  such  liquids  and,  in  the  ease  of  a  combat   soldier,  exposes  the  so ld i e r  

to  unwarran ted   hazards  and  dangers  encoun te red   during  the  conduct  of  t h e  

soldier 's   assigned  miss ion .  

As  set  forth  in  said  pa tent ,   and  as  set  forth  in  U.  S.  A r m y  

instruct ion  manuals,   such  as  No.  3-54  EL/2,  at  ORDG.  1038-29,  pp.  2-49  to  2-  

50,  use  of  the  above-descr ibed   system  requires  the  soldier  to  remove  t h e  

canteen  from  its  holder,  remove  the  p ro tec t ive   flap  covering  the  canteen   c ap ,  

visually  locate  the  plug  at  the  end  of  the  drinking  tube  and  visually  locate  t h e  

cap  on  the  can teen ,   insert  the  plug  into  the  cap,  and  e levate   the  c a n t e e n  

above  the  level  of  the  mouthpiece  so  that  the  liquid  will  flow  under  t h e  

influence  of  gravi ty   from  the  can teen ,   down  the  tube,  and  through  t h e  

mouthpiece .   This  type  of  closed  system  is  fur ther   compl ica ted   because  t h e  

canteen  itself  cannot   be  vented  to  the  a tmosphe re   or  else  the  liquid  c o n t a i n e d  

therein  will  become  con tamina ted   by  the  chemica l   agent  present .   This  m e a n s  

that  constant   flow  will  not  take  place  by  gravi ty  a l o n e .  

In  order  to  remedy  this  s i tuat ion,   the  user  of  such  a  system  is 

ins t ructed   to  blow  through  the  mouthpiece   in  order  to  inject  air  into  t h e  

canteen,   and  to  t he r ea f t e r   suck  liquid  from  the  canteen  via  the  drinking  t u b e  

and  mouthpiece .   Such  blowing  and  sucking  operat ions   are  tiring  and  t i m e -  

consuming,  and  seriously  limit  the  rate  at  which  the  liquid  can  be  drained  f r o m  

the  canteen.   Under  conditions  which  have  already  c rea ted   physical  a n d  

psychological  s t ress ,   such  as  those  encoun te red   on  the  ba t t le f ie ld ,   a n y  
additional  physical  effort   should  p re fe r rab ly   and  necessar i ly   be  avo ided .  

Another  disadvantage  of  the  above  described  system  is  that  the  u se r  

must  use  two  hands,  which  means  whatever   ac t iv i ty   the  user  is  carrying  ou t  

must  be  in te r rup ted .   The  user  must  also  raise  the  canteen  above  the  level  o f  

the  mouthpiece   and  hold  it  there  in  a  tiring  and  awkward  posture.   Apart  f rom 

the  physical  e f fec ts   and  consequent  fat igue,   this  means  that  the  user  may  be  



forced  to  maintain  a  re la t ively   vulnerable  posture  in  order  to  perform  so 

simple  an  act  as  the  taking  of  a  drink.  -  

When  the  user  has  finished  drinking,  the  plug  must  be  removed  f r o m  

the  canteen  cap,  the  p ro tec t ive   flap  must  be  sealed  across  the  cap  socket,   and  

the  canteen  must  be  re turned   to  its  holder.  During  this  operat ion,   of  c o u r s e ,  
the  cap  and  plug  are  exposed  to  possible  contaminat ion   by  any  chemical   a g e n t s  

present  in  the  air,  and  must  be  decon tamina t ed   prior  to  connection  every  t i m e  

a  drink  is  r equ i red .  

Given  the  nature  of  cer ta in   chemical   agents,   the  toxic  ef fects   o f  

such  agents  are  enhanced  when  they  are  utilized  at  night,  par t icu lar ly   t h o s e  

agents  which  are  degraded  by  higher  t empera tu re s   or  direct  sunlight.  This 

means  that  use  of  p ro tec t ive   garments   and  liquid  delivery  systems  for  such  

garments   may  most  f requent ly   occur  when  visibility  is  at  its  poorest ,   t h e r e b y  

jeopardizing  the  secure  and  cor rec t   e c o n t a m i n a t i o n   and  connection  of  t h e  

above-descr ibed   s y s t e m .  

Accordingly,  the  need  ex i r   s  for   a  liquid  delivery  system  which 

would  substant ial ly  overcome  the  ab  ive-identif ied  problems,  thereby  adding  t o  

the  securi ty  and  continued  health  and  well  being  of  one  forced  to  adopt  t h e  

use  of  such  protect ive  clothing  and  masks  for  inde te rmina te   periods  of  t i m e .  

The  need  also  exists  for  such  a  delivery  system  to  be  readily  adaptable   to  

pro tec t ive   equipment  already  in  widespread  use,  making  deployment  of  such  a  

system  compatible  to  both  old  and  newly -manufac tu red   e q u i p m e n t .  

Brief  Description  of  the  Inven t ion  

A  fluid  delivery  system  suitable  for  use  with  pro tec t ive   m a s k s  

includes  a  delivery  tube  sealed,  at  one  end,  to  the  drinking  m o u t h p i e c e  

contained  within  the  mask  and  a t tached   at  its  other  end  to  a  bulb-type  s iphon 

pump.  A  supply  tube  is  a t t ached   l iquid-t ightly  at  one  end  to  the  bulb  s iphon 

pump  and,  at  the  other  end,  to  a  plug  m e m b e r .  

A  canteen  s t ruc tu re   is  provided  with  a  removable  cap  having  a  
socket  which  cooperates   with  the  plug  member  at  the  end  of  the  supply  t u b e  

to  form  an  air-t ight  positive  fit  when  the  plug  is  inserted  into  the  s o c k e t .  

Means  are.  provided  in  the  canteen   construct ion  to  enable  liquid  to  b e  



withdrawn  from  the  canteen  without  requiring  venting  of  the  can teen ' s   c o n t e n t s  

or  injection  of  air  into  the  canteen  in  order  to  equalize  the  air  pressure  wi th in  

the  canteen  with  the  a tmosphere .   In  one  version  of  such  a  const ruct ion,   t h e  

canteen  s t r uc tu r e   includes  a  rigid  outer  wall  and  an  inner  pliable  liner  wi thin  

which  the  liquid  is  carried,   and  a  se lect ively   openable  and  c l o s e a b l e  

valveenabling  the  air  pressure  between  the  inside  and  the  outside  of  the  r igid 

portion  of  the  can teen   s t ructure   to  be  equalized  while  the  liner  collapses  as  

liquid  is  wi thdrawn  therefrom.   In  another  version,  the  canteen  s t ruc ture   is 

formed  with  sidewalls  fashioned  in  a  flexible,  bellows-like  configurat ion,   g iv ing 

the  canteen  s t r uc tu r e   sufficient  f lexibil i ty  to  enable  the  canteen  s t ructure   t o  

flex  during  the  wi thdrawal   of  liquid  the re f rom  without  sustaining  p e r m a n e n t  

deformat ion   or  damage  due  to  mater ia l   f a t i g u e .  

Another   feature   of  the  present   invention  is  a  flexible  drain  t u b e  

a t tached  to  the  interior  of  the  canteen  s t ruc tu re   cap  and  extending  into  t h e  

canteen,   and  having  a  weighted  end  distal  from  the  cap  whereby  the  drain  t u b e  

will  a u t o m a t i c a l l y   drop  to  the  lowermost   portion  of  the  canteen,   i.e.,  t h a t  

portion  of  the  can teen   at  which  the  liquid  level  is  at  its  highest  regardless  o f  

the  position  in  which  the  canteen  is  he ld .  

The  supply  tube  is  preferably   coiled  to  present  a  compact ,   eas i ly  

stored  cons t ruc t ion   when  not  in  use,  and  which  may  be  s t re tched   to  connec t  

the  mask  and  the  canteen  s t ruc ture ,   when  the  canteen  s t ruc ture   is  carried  in  a  

t y p i c a l l y   be l t -worn   carrying  ease.  The  canteen   then  need  not  be  r e m o v e d  

during  the  drinking  operation.  A  p ro tec t ive   insulating  sheath  may  be  used  to  

cover  the  supply  tube  as  an  added  measure  of  protect ion  against  f r eez ing ,  

condensat ion,   physical  damage,  or  to  coordinate   use  of  the  system  with  

selected  uniforms  or  camouflage  r e q u i r e m e n t s .  

An  addi t ional   chemical  and/or  mechanica l   filter  may  be  inserted  to  

provide  an  addi t ional   measure  of  pro tec t ion   against  contaminat ion   of  the  l iquid. 

Hand-pumping  of  the  bulb-type  siphon  pump  thus  provides  a  supply 
of  liquid  extending  in  a  path  from  the  interior  of  the  canteen  s t ructure   to  t h e  

users  mouth  without  being  exposed  to  the  a tmosphere   and,  thereby,   any 

chemical  agent  or  conta iminant   present .   The  pump  may  be  supplied  with  a  



check  valve  preventing  the  contents   of  the  supply  tube  from  draining  back  in to  

the  canteen  between  uses,  thus  making  it  unnecessary  to  "prime"  the  s y s t e m  

each  time  it  is  used .  

Yet  another  aspect  of  the  present   invention  involves  the  provis ion 

and  use  of  a  centra l   reservoir  or  dr inking/ ref i l l ing   tank  s t ruc ture   to  enable  a  

user  to  drink  therefrom  by  connect ing   the  supply  tube  direct ly  the re to ,   or  to  

refill  a  depleted  canteen  by  connec t ing   a  refill  tube  there to   and  applying  a  

suff icient   pressure  d i f ferent ia l   be tween   the  reservoir   and  the  interior  of  t h e  

canteen   to  refill  the  c a n t e e n .  

Brief  Description  of  the  Drawink7s 

These  and  further  aspects   of  the  present  invention  may  best  b e  

understood  by  referr ing  to  the  accompanying   drawings,  whe re in :  

Fig.  1  is  a  view  of  the  system  of  the  present  invention  showing  

connect ion  of  the  system  to  a  p ro t ec t ive   mask ;  

Fig.  2  is  a  perspect ive   view  of  the  cap  and  drain  tube  a s s e m b l y  

inser table   into  the  canteen  s t r u c t u r e ;  

Fig.  3  is  partial  sect ional   view  along  3-3of  Fig.  1; 

Fig.  4  is  a  partial  sec t ional   view  of  one  aspect  of  the  p r e s e n t  

invention  i l lustrat ing  a  canteen  s t r uc tu r e   having  an  interior  l i n e r ;  

Fig.  5  is  a  graphic  i l lus t ra t ion  of  the  prior  a r t ;  

Fig.  6  is  a  graphic  i l lus t ra t ion  of  the  use  of  the  present  invent ion ;  

Fig.  7 is  a  partial  pe rspec t ive   view  of  an  adapter   as  part  of  t h e  

present  invent ion ;  

Fig.  8 is  a  perspect ive   view  of  a  p ro tec t ive   sheath  for  the  p r e s e n t  

s y s t e m ;  

Fig.  9  is  a  partial  sect ional   view  of  an  in-line  f i l t ra t ion  c a r t r i d g e  

ho lder ;  

Fig.  10  is  a  front  e levat ion  of  a  prefer red   embodiment   of  a  c e n t r a l  

s torage /d ispens ing   reservoi r ;  

Fig.  11  is  a  perspect ive   view  of  a  second  prefer red   embodiment   o f  

the  reservoir   of  Fig.  10;  and  



Fig.  12  is  a  schemat ic   view  showing  a  preferred  use  of  the  r e s e r v o i r  

of  Figs.  10  and  11. 

Detailed  Description  of  the  Inven t ion  

Referring  now  to  Fig.  1,  the  numeral  10  indicates  general ly  a  

protective  mask  of  the  type  hereinabove  described.  One  such  mask  c u r r e n t l y  

in  distribution  by  the  United  States   government   is  identified  as  the  M17Al 

mask.  As  an  integral  part  of  the  mask  s t ruc ture ,   an  inlet  tube  11  extends,  v ia  

voice  t r ansmi t t e r   housing  12  and  f luid-t ight  fi t t ing  13  to  the  interior  of  m a s k  

10  where  it  is  liquid  tightly  secured  to  a  drinking  mouthpiece   not  h e r e i n  

specifically  shown.  Connection  of  the  inlet  tube  to  the  mouthpiece  may  b e  

made  in  any  number  of  convenient   or  well-known  manners  to  provide  a  

permanent  and  durable  l iquid-t ight   fit.  Typically,  the  mouthpiece  is  hinged  and 

spring-biased  to  remain  away  from  the  user's  mouth  during  normal  cond i t i ons .  

An  operating  tab  14  extending  to  the  exterior  of  mask  10  may  be  used  t o  

move  the  mouthpiece  down  toward  the  user's  mouth  where  it  may  be  g r a s p e d  

by  the  user  until  drinking  is  comple ted .   Upon  release,   the  tube  will  return  t o  

its  original  rest  position  within  mask  10. 

Inlet  tube  11  is  a t t ached   at  its  other  end  to  bulb  siphon  pump  15  a t  

fluid  tight  fitting  16,  again,  by  any  known  method  which  provides  a  du rab l e  

and  l iquid-tight  connection.   Pump  15  is  preferably  formed  of  h e a v y w e i g h t  

rubber  or  rubber-like  mater ia l   which  will  flex  easily  when  compressed  by  t h e  

user's  hand,  and  which  will  re tain  its  l iquid-tight  propert ies   over  e x t e n d e d  

periods  of  t i m e .  

The  inlet  side  of  pump  15  is  a t tached  to  supply  tube  17  at  f lu id -  

tight  fitting  18.  Supply  tube  17  is  preferably  permanent ly   coiled  about  a  

substantial  portion  of  its  length,  as  shown  at  19,  so  that  it  may  be  c o m p a c t l y  

stored  yet  may  be  extended  over  a  relat ively  long  distance.   Supply  tube  19 

terminates   in  plug  20  which,  in  the  present  preferred  embodiment ,   is  of  a  t y p e  

already  known  and  in  use,  its  distinguishing  cha rac te r i s t i c   being  that  i t  

cooperates  with  a  socket  cons t ruct ion   21  which,  in  the  preferred  e m b o d i m e n t  

il lustrated,  is  an  integral  part  of  canteen  cap  22.  As  an  example,  the  p lug  

structure  shown  in  U.S.  Patent   No.  3,731,717  may  be  util ized.  When 



assembled,   plug  20  extends  into  can teen   cap  22  as  seen  in  Fig.  2.  Cap  c o v e r  

52  may  be  provided  as  hingedly  a t t ached   to  cap  22  to  cover  and  p r o t e c t  

socket  assembly  22  when  not  in  u s e .  

Use  of  mechanica l   res t ra in ing   means,  such  as  a  rubber  strap  57  o r  

re ta ining  spring,  may  be  a t t a c h e d   at  one  end  to  cap  22  and  at  the  other  end  

to  plug  20  to  prevent  a c c i d e n t a l   d i s e n g a g e m e n t .  

Referr ing  now  to  Fig.  2,  a  preferred  version  of  cap  cons t ruc t ion   23 

includes  canteen  cap  22,  socket   assembly  21,  and  drain  tube  24  liquid  t i g h t l y  

connected  to  socket  assembly  21  as  shown  in  25.  Again,  connect ion  of  t u b e s  

such  as  drain  tube  24  to  socket   assembly  21  may  be  accomplished  in  a  n u m b e r  

of  well  known  manners  to  per form  the  function  required  in  the  p r e s e n t  

i nven t ion .  

Drain  tube  24  is  formed  of  a  thin,  flexible,  plastic  mater ial   s e l e c t e d  

to  avoid  s t iffening  or  hardening  in  low  t empera tu res ,   and  includes  a  b a l l a s t  

piece  26  positioned  p rox imate   inlet  27  of  drain  tube  24.  The  weight  of  b a l l a s t  

piece  26  is  selected  to  de f lec t   drain  tube  24  by  the  force  of  gravity  d o w n w a r d  

within  canteen  28  such  that  inlet  27  will  be  positioned  at  that  point  wi th in  

canteen  28  where  undispensed  liquid  will  also  be  drawn  by  gravity.   This  r e s u l t  

will  obtain  regardless  of  the  position  in  which  canteen  28  is  p l aced .  

Referring  now  to  Fig.  1,  numeral   28  indicates  a  c a n t e e n  

const ruct ion  which,  in  a  p re fe r r ed   embodiment ,   is  formed  from  a  heavy  gauge  

po lye thy lene- type   plastic  ma te r i a l   which,  when  properly  shaped,  may  be  f l e x e d  

many  times  without  suffer ing  mater ia l   fatigue  and  f a i l u r e .  

Fig.  5  i l lustrates   general ly  use  of  a  standard  canteen  29 

manufac tured   from  the  same  type  of  mater ia l   molded,  however,   into  an  

essential ly  rigid  s t ruc ture   not  designed  to  flex  during  use.  As  will  be  

hereinbelow  discussed,  the  capabi l i ty   of  canteen  28  to  successful ly  absorb  such 

flexing  action  is  an  impor t an t   fea ture   of  the  present  i nven t ion .  

As  discussed  above,  convent ional   pract ice  requires  the  withdrawal  o f  

liquid  from  canteen  29  via  suction  tube  30  directly  into  the  user's  mouth.  The 

suction  force  required  to  draw  liquid  from  canteen  29  is  provided  by  the  use r  

sucking  on  the  internal  mou thp iece   of  pro tec t ive   mask  31. 



As  is  well  known,  with  a  s t ruc ture   having  rigid  walls,  as  t h e  

contents   of  the  s t ructure   are  withdrawn  by  suction,  a  part ial   vacuum  is 

c rea ted   within  the  s t ruc ture   as  the  volume  of  air  originally  present  in  t h e  

s t ruc tu re   expands  to  fill  a  larger  volume.  When  the  pressure  d i f f e r e n t i a l  

be tween  the  interior  pressure  of  the  s t ruc tu re   and  the  external   a t m o s p h e r i c  

pressure  becomes  too  great,   the  s t ruc ture   may  collapse  or  permanent ly   d e f o r m .  

In  order  to  prevent  this  occur rence ,   as  described  above,  users  of  the  s y s t e m  

i l lus t ra ted  by  Fig.  5  must  a l t e rna te ly   suck  liquid  through  drinking  tube  30  and  

blow  air  through  drinking  tube  30  in  an  a t t emp t   to  equalize  the  pressure  inside 

can teen   29  with  the  outside  a tmospher ic   p r e s s u r e .  

Referr ing  now  to  Fig.  2  and  Fig.  3,  canteen   28  of  the  p r e s e n t  

invention  is  preferably  molded  with  a  c ross-sec t ion   of  individual  s t e p p e d  

sections  such  as  those  shown  at  32,  33,  34  and  35  joined  at  bends,  or  "knees"  

36,  37,  38  and  39.  The  combinat ion  of  the  s tepped  sect ions  and  bends  enab les  

the  sides  of  canteen  28  to  flex  or  part ia l ly   collapse  in  a  bellows-like  m a n n e r  

in  response  to  the  d i f ferent ia l   in  pressure  caused  by  the  draining  of  liquid  f r o m  

canteen   28.  It  is  a  well  known  c h a r a c t e r i s t i c   of  such  plastic  mater ials   t h a t  

they  retain  a  living  memory  of  the  original  shape  within  which  they  w e r e  

molded  and,  when  such  bends  are  properly  molded,  may  be  distorted  from  a n d  

re turned   to  said  original  shape  many  times  without  sustaining  material   f a t i g u e  

or  s t ruc tu ra l   d a m a g e .  

Referr ing  now  to  Fig.  4,  in  yet  another  version  of  the  p r e s e n t  

invention,  a  canteen  s t ructure   may  include  a  more  or  less  conventional   r ig id  

outer  shell  40  within  which  a  thin,  flexible  bag-like  liner  41  may  be  d isposed .  

The  liquid  to  be  dispensed  will  be  contained  within  liner  41.  Preferrably ,   l iner  

41  may  be  of  a  size  to  fill  the  interior  of  shell  40  and  extend  through  t h e  

neck  42  of  said  shell,  as  at  47,  t h e r e a f t e r   to  be  sealed  off  by  screwing  cap  22 

onto  the  threads  43  typically  formed  on  the  exterior   surface   of  neck  42.  

As  shown  at  44  of  Fig.  3,  a  valve  s t ruc tu re ,   or  plug,  may  b e  

utilized  to  allow  the  interior  of  shell  40  to  communica te   with  the  a t m o s p h e r e .  

Thus,  as  liquid  is  drawn  through  drain  tube  45  from  liner  41,  liner  41  is  f r e e  

to  collapse  within  rigid  shell  40,  allowing  easy  withdrawal   of  the  liquid.  Valve 



or  plug  44  may  be  cons t ruc ted   so  as  to  create   a  l iquid-t ight   seal  when  in  t he  

closed  position  so  that  shell  40  may  be  used  as  a  canteen  in  a  c o n v e n t i o n a l  

manner  without  a  liner  where  protec t ion   from  con tamina t ing   agents  is  not  a  

c o n s i d e r a t i o n .  

Once  liner  41  is  complete ly   evacuated ,   it  may  be  discarded  and  a  

fresh,  s ter i le ,   liner  inserted  and  refilled  to  provide  another  safe  source  o f  

l iquid.  

P re fe r rab ly ,   inlet  tube  11,  pump  15,  supply  tube  17,  and  plug  20 

remain  integral   with  and  permanent ly   a t tached   to  mask  10,  and  may  be  

convenient ly  and  unobtrusively  stored  with  mask  10  in  a  more  or  less  

convent ional   carrying  c o n t a i n e r .  

Use  of  the  present   invention  may  be  i l lustrated  by  re fer r ing   to  Fig. 

6.  After  donning  mask  10,  the  user  s t re tches   supply  tube  17  to  enable  plug  20 

to  reach  canteen  28  carr ied,   for  example,  in  holder  46.  After  carrying  ou t  

any  prescribed  decon tamina t ion   of  plug  20  and/or  cap  22,  the  user  inserts  plug 

20  into  cap  22  to  comple te   a  flow  path  from  canteen  28  to  the  d r ink ing  

mouthpiece   in  mask  10. 

By  grasping  pump  15  and  squeezing,  liquid  will  then  be  drawn  f rom 

canteen  28  and  will  be  delivered  to  the  user  via  supply  tube  17,  inlet  tube  11, 

and  the  mouthpiece  of  mask  10.  Such  delivery  requires  use  of  only  one  hand 

to  operate  pump  15,  and  may  be  e f fec ted   whether  the  user  is  in  an  up r igh t ,  

prone,  or  other  position.  Retainer   straps  48  may  be  provided  to  anchor  pump 

15  to  the  user's  clothing  in  order  to  keep  the  position  of  pump  15  c o n s t a n t .  

Plug  20  may  be  left  permanent ly   a t t ached   until  can teen   28  is 

empty,  thus  obviating  the  need  to  reconnect   the  system  eve ry t ime   the  u s e r  

wishes  to  d r ink .  

Fig.  7  i l lus t ra tes   yet  another  version  of  the  present   invention,  and 

consists  of  a  cons t ruc t ion   including  plug  20,  supply  tube  17,  pump  15,  and  an  

adapter   including  a  l iquid-t ight   connection  to  pump  15  at  one  end,  and  a  

connector   49  corresponding  in  construct ion  to  socket  assembly  21  at  the  o t h e r  

end.  This  version  would  enable  a t t achmen t   to  the  standard  coup l ing  

a r rangement   now  in  use  as  shown  in  Fig.  5,  and  would  convert   such  an  



a r rangement   to  utilize  the  present  invention.  Standard  coupling  50  would  t h e n  

be  connectable   to  adapter   49  and,  thereby,   to  the  remaining  components   in  t he  

present  invention,  making  immediate   conversion  of  all  existing  p ro tec t ive   masks  

feasible.  Connect ion  to  adapter   49  may  be  done  on  an  as-needed  basis,  unde r  

field  conditions,  using  proper  decon tamina t ive   procedures,   or  it  could  be  done  

prior  to  such  use  on  a  permanent   basis,  to  be  stored  with  the  m a s k .  

Pe rmanen t   connection  may  be  enhanced  by  utilizing  an  a i r - t ight   p r o t e c t i v e  

covering  formed,  e.g.  from  shrink-wrap  mater ia l   to  prevent  d isconnect ion   and 

as  added  protect ion  from  air-borne  chemical   a g e n t s .  

In  Fig.  8,  a  protect ive   sheath  51  is  shown  intended  to  p rov ide  

protect ion  to  supply  tube  17.  Sheath  51  may  be  insulated  to  counter   such  

problems  as  freezing  of  liquid  in  supply  tube  17  in  cold  wea ther ,   or  p r e v e n t i n g  

condensat ion  along  supply  tube  17  in  humid  weather .   P ro tec t ion   may  also  be 

afforded  against  dirt,  abrasion,  or  kinking.  Sheath  51  may  be  provided  in  a  

variety  of  colors,  based  upon  demands  of  uniform  coloration  or  camouf lage ,   o r  

to  indicate  the  conditions  with  which  sheath  51  is  intended  for  use,  such  as  

blue  for  cold  weather ,   green  for  humid  weather ,   and  the  l ike .  

In  use,  sheath  51  may  be  drawn  over  plug  20  and  extend  to  or  pas t  

pump  15,  and  may  be  stored  with  mask  10  until  its  use  is  required.   O t h e r  

sheath  construct ions   may  be  openable  lengthwise,   as  by  zippers,  snaps,  or  the  

like,  making  use  of  such  a  sheath  possible  even  after  connect ion  to  canteen  28 

has  been  made,  without  requiring  disconnect ion  and  a t t endan t   d e c o n t a m i n a t i o n  

of  coupl ings .  

Testing  and  use  of  the  present  invention  and  the  s y s t e m  

c h a r a c t e r i z e d   by  that  shown  in  Fig.  5  has  demons t ra ted   the  i n c r e a s e d  

eff ic iency  provided  by  the  present  invention.  Test  results  show  that  liquid  may  
be  delivered  to  the  user  at  twice  the  rate  of  the  prior  art  s y s t e m .  

In  yet  another  aspect  of  the  present  invention,  provision  may  be  

made  to  include  an  additional  in-line  f i l t ra t ion  element  for  those  c i r c u m s t a n c e s  

where  the  liquid  itself  is  suspected  of  containing  contaminat ing   mater ia l .   A 

car t r idge   type  combined  mechanical   and  chemical   filter  may  bemade  a  part  o f  

the  present  invention  in  a  number  of  e f fec t ive   manners .  



One  such  filter  is  of  the  general  type  wherein  con t aminan t s   such  a s  

microorganisms  and  wate r -borne   impuri t ies   are  removed  in  a  single  pass  f r o m  

the  liquid  supply  to  the  user's  mouth  by  packings  of  both  ac t iva ted   c h a r c o a l  

and  microbicidal  resins.  One  such  cons t ruct ion   is  described  in  United  S t a t e s  

Patent   No.  4,298,475,  and  is  sold  under  the  t rademark   Pocket  Purif ier   a s  

manufac tu red   by  Calco,  Ltd.,  of  Rosemont ,   Illinois. 

Said  f i l t ra t ion  e lement   is  prefer rably   provided  in  removable   and  

replaceable   versions  insertable  between  canteen  28  and  mask  10,  and  may  f ind 

par t icular   usefulness  where  canteens   may  have  been  filled  with  water  which  

requires  further  t r e a t m e n t   to  make  it  safely  potable,   yet  the  can teens   which 

hold  the  water  cannot  be  opened  for  purif icat ion  because  of  the  presence   o f  

airborne  chemical  a g e n t s .  

In  Fig.  9,  a  f i l t ra t ion  car t r idge  holder  53  is  shown,  adapted   at  one 

end  5A  to  couple  with  cap  22  of  canteen  28,  and  at  its  other  end  55  to  coup le  

with  plug  20.  Holder  53  may  have  a  f i l t rat ion  car t r idge   insert  56  of  t h e  

general   type  described  above  removably   held  therein,   which  may  be  r e p l a c e d  

when  spent.  While  car tr idge  56  may  be  placed  wherever   convenient ,   o n e  

advantage  to  placing  it  at  canteen   cap  22  is  to  avoid  passible  con tamina t ion   o f  

the  system  elements   downst ream  of  canteen  22.  Use  or  r ep lacement   of  ho lde r  

53  and  car t r idge  56  would  be  subjected  to  the  same  d e c o n t a m i n a t i o n  

procedures  followed  when  a t t ach ing   plug  20  to  cap  22. 

Figs.  10-12  i l lustrate   yet  another  aspect  of  the  present  i n v e n t i o n .  

In  Fig.  10,  a  reservoir  assembly  57  is  shown  having  a  rigid  outer  case  58 

within  which  a  flexible  liner  59  is  disposed.  In  the  embodiment   herein  shown,  

liner  59  is  shaped  to  conform  to  the  shape  of  case  58  when  liner  59  is  f i l l ed  

with  liquid.  Liner  59  is  preferably   formed  from  a  heavy,  h i g h - d e n s i t y  

polyethylene  material ,   or  the  like,  which  is  sturdy  and  l iquid-t ight ,   and  which 

allows  the  l iquid-and-a i r - t ight   a t t a c h m e n t   thereto   of  values,  couplings,  and  t h e  

like  by,  for  example,  heat  welding  or  other  commonly  known  f a s t e n i n g  

t e c h n i q u e s .  

Case  58  is  formed  with  a  lower  case  60  to  which  a  case  lid  61  is 

a t t ached   at  hinge  62,  and  a  lock  63  secures  lid  61  in  the  closed  pos i t i on .  



When  opened,  lid  61  allows  the  r ep lacement   of  liner  59  when  the  liquid  ha s  

been  depleted  t he r e f rom,   or  when  a  d i f ferent   type  of  liquid  must  b e  

s u b s t i t u t e d .  

Connec tors   64,  65  aid  66  are  a t t ached   l iquid-t ight ly  to  or  near  t h e  

bottom  of  liner  59  and,  in  the  preferred  embodiment   herein  shown,  e x t e n d  

through  openings  formed  in  the  bottom  of  lower  case  60  (not  specif ical ly   shown 

herein).  To  allow  for  such  extension,  legs  67  may  be  a t t ached   to  t h e  

underside  of  power  case  60. 

Each  of  the  above-ment ioned  connectors   is  adapted  for  use  wi th  

some  aspect  of  the  mask  delivery  system  he re to fo re   described.   As  shown  in 

Fig.  10,  bulb  connector   64  may  be  used  to  connect   suction  tube  30  of  prior  a r t  

mask  31  to  reservoir   assembly  57  by  providing  connector   adaptor   68  a t t a c h e d  

to  supply  line  69.  When  thus  -onnected,   bulb  siphon  70  is  used  to  pump  l iquid 

from  liner  59  to  mask  31,  to  a   ingested  by  the  user  t h e r e o f .  

Where  a  user  is  w e s i n g   a  mask  assembly  such  as  that  shown  in  F ig .  

1,  the  user  may  connect   to  rer  rvoir  assembly  57  via  bulb  connector   64  o r  

straight  connector   65,  by  inser  ing  plug  20  into  connector   adaptor  68  or  a  

similar  connector   adap tor   71  formed  on  supply  line  72  of  s t raight   connector   65. 

When  a  user  a t t aches   to  straight  connector   65,  liquid  is  pumped  from  liner  59 

through  use  of  bulb  15  of  mask  10. 

A  third  var ia t ion  of  connector   is  exemplif ied  by  refill  connector   66, 

which  includes  a  refill  bulb  siphon  73,  a  supply  line  74,  and  a  fill  plug  75. 

Fill  plug  75  is  adapted  to  fit  cap  22  of  canteen   assembly  40,  as  seen  in  F ig .  

4.  Bulb  siphon  73  may  then  be  opera ted   to  draw  liquid  from  liner  59  and  

pump  it  into  canteen  40. 

In  Fig.  12,  there  is  shown  a  user  76  positioned  to  refill  canteen  77 

via  connector  66,  while  drinking  directly  via  connector   65,  using  mask  bulb 

siphon  77. 

It  is  con templa t ed   that  reservoir  assembly  57  be  p e r m a n e n t l y  

a t tached  and  posit ioned,   such  as  to  the  interior  or  exterior   of  a  veh i c l e .  

Where,  however,   it  is  desireable  to  have  a  portable  source  of  l iquid 

replacement ,   a  cons t ruc t ion   such  as  that  shown  in  Fig.  11  is  con templa ted .   A 



rigid  carrying  ease  78  is  divided  by  a  shelf  79  into  upper  and  lower  

c o m p a r t m e n t s   80  and  81,  r e spec t ive ly :   A  liner  82,  formed  from  s i m i l a r  

mater ia l   as  that  of  liner  59,  is  disposed  within  upper  compar tment   80,  and  is 

shaped  and  sized  to  fill  compar tmen t   80  when  filled  with  liquid.  A  filler  c a p  

assembly  83  may  be  formed  as  an  integral  part  of  line  82,  and,  as  shown,  is 

preferably   access ible   outside  of  case  78. 

Lower  c o m p a r t m e n t   79  a c c o m m o d a t e s   a  range  of  connectors   84 

which  are  a t t ached   to  liner  82,  and  a t t achab le   to  masks  and  c a n t e e n  

assemblies  as  he re to fo re   de sc r i bed .  

C o m p a r t m e n t s   79  and  80  are  closed  off  by  door  85,  and  the  e n t i r e  

assembly  may  be  convenient ly   carried  by  handle  86. 

To  fac i l i t a te   the  refilling  of  canteens   such  as  40  of  Fig.  4,  m e a n s  

may  be  provided  to  apply  pressure  to  the  liners  59/82  of  reservoir  a s s e m b l i e s  

57/78  respec t ive ly .   Where  such  a  reservoir  is  pe rmanent ly   a t tached,   as  to  a  

vehicle,  an  external ly   mantained  source  of  compressed   air  drawn  from  t h e  

engine  motor  may  be  applied  to  the  interior  of  case  68,  to  collapse  liner  59  a s  

liquid  is  drawn  the re f rom.   In  the  absence  of  such  a  supply  of  compressed  a i r ,  

gas  car t r idges   such  as  those  used  to  store  C02  gas  may  be  used.  

Where  liners  59/82  are  supplied  prefi l led  with  liquid,  gas  may  a l so  

be  introduced  into  such  liners  at  the  time  of  packaging  to  create  such 

additional  p r e s s u r e .  
Where  no  external   pressure  source  is  needed,  it  is  con templa ted   t h a t  

liners  59/82  will  collapse  by  a tmospher ic   pressure  alone,  as  liquid  is  w i t h d r a w n  

the re f rom.   Case  58  is  preferably  vented,  as  at  87  of  Fig.  10,  and  said  v e n t s  

87  are  preferably   of  the  type  which  will  close  when  pressure  is  added  to  t h e  

interior  of  ease  58. 

Another  preferred  method  of  fac i l i ta t ing   the  refilling  of  c a n t e e n s  

such  as  40  involves  use  of  an  adaptor  88  such  as  that  shown  in  Fig.  12, 

interposed  between  canteen  40  and  plug  75.  A  valve  89  allows  air  s e l e c t i v e l y  

to  enter  canteen  40  and  to  be  expelled  from  can teen   40  when  displaced  by 

liquid  entering  therein.   A  filter  e lement   90  p ro tec t s   against  the  entry  o f  

airborne  toxic  agents,   and  it  is  c o m t e m p l e t e d   that  filter  e lement   90  m a y  



contain  the  same  filter  media  as  that  used  by  mask  10  to  protect   the  w e a r e r  
from  said  toxic  agents.   A  float  valve  (not  herein  specifically  shown)  is 

preferably  included  in  said  adaptor  to  prevent   the  liquid  from  reaching  t h e  

filter  e l ement ,   if  such  protect ion  is  deemed  n e c e s s a r y .  
Where  a  reservoir,   such  as  57,  is  located  within  a  vehicle,  it  is 

con t emp la t ed   that  users  thereof  may  hook  up  to  reservoir  57  con t inuous ly ,  

without  unhooking.  In  each  instance  of  connect ion   to  a  reservoir  such  as  57  o r  

78,  it  is  expec ted   that  proper  procedures  will  be  followed  to  decon tamina te   t h e  

connectors ,   plugs,  etc.  required  for  making  such  c o n n e c t i o n s .  

The  number  and  variety  of  connec to r s   a t tached  to  an  individual  

reservoir  may,  of  course,  be  varied  to  suit  an t ic ipa ted   conditions  of  use .  
While  the  foregoing  has  presented   various  embodiments   of  the  

present   invention,   such  embodiments   are  exemplary   only,  and  are  not  i n t e n d e d  

to  limit  the  spirit  and  scope  of  the  invention.   It  is  expected  that  others  will 

perceive  var ia t ions   which,  while  varying  from  the  foregoing,  do  not  d e p a r t  
from  the  spirit  and  scope  of  the  invention  as  herein  described  and  c l a i m e d .  



1.  System  for  delivering  liquid  to  a  protect ive  mask,  said  mask  o f  

the  type  having  a  drinking  mouthpiece  assembly  on  the  interior  t h e r e o f ,  

posit ionable  at  the  mouth  of  a  user  for  ingestion  of  said  liquid,  said  sys tem 

compr i s ing :  

a  first  tube  l iquid-tightly  a t tached  to  said  mouthpiece  assembly;  

a  hand  pump  means  having  an  inlet  and  an  ou t l e t ;  

said  first  tube  l iquid-tightly  a t tached  to  said  ou t l e t ;  

a  second  tube,  one  end  of  which  is  l iquid-tightly  a t tached  to  said 

in le t ;  

a  plug  liquid-tightly  a t tached  to  the  remaining  end  of  said  second 

tube ;  

a  canteen  assembly  including  means  for  storing  a  quantity  of  said 

liquid  t h e r e w i t h i n ,  

said  canteen  assembly  including  a  coupling  to  join  said  plug 

l iquid-t ightly  t h e r e t o ,  

a  drain  tube  l iquid-tightly  a t tached  to  said  coupling  means  and 

disposed  within  said  liquid  storage  means ,  
said  liquid  storage  means,  said  drain  means,  said  coupling,  said  plug, 

said  second  tube,  said  pump,  said  first  tube  and  said  mouthpiece  defining  a 

liquid  flowpath  through  which  liquid  may  be  withdrawn  from  said  s t o r a g e  

means;  and  

means  to  compensate  for  the  pressure  differential   between  said 

storage  means  and  atmospheric  pressure  without  exposing  said  liquid  to  the  

a t m o s p h e r e .  

2.  The  apparatus  as  recited  in  Claim  1  wherein  said  c a n t e e n  

assembly  includes  a  unitary  hollow  structure  terminat ing  in  a  neck  por t ion ,  

said  structure  having  upstanding  first  and  second  walls  opposi te ly  

disposed  and  spaced-apart   one  from  another,  and 



said  pressure  differential   compensat ion  means  includes  means  fo r  

enabling  at  least  one  said  wall  to  flex  toward  the  o ther .  

3.  The  apparatus  as  reci ted  in  Claim  1  wherein  said  c a n t e e n  

assembly  includes  a  substantially  rigid  outer  shell  terminating  in  a  neck  

portion,  and  

said  liquid  storage  means  includes  a  flexible  bag-like  liner  disposed 

within  said  shell,  and 

said  pressure  differential   compensat ion  means  includes  means  to  vent  

said  shell  to  the  a tmosphe re .  

4.  System  for  delivering  liquid  to  a  protective  mask,  said  mask  of  

the  type  having  a  drinking  mouthpiece  assembly  on  the  interior  t h e r e o f ,  

positionable  at  the  mouth  of  a  user  for  ingestion  of  said  liquid,  and  an  in le t  

tube  l iquid-tightly  a t tached  to  said  mouthpiece   and  extending  outside  said  m a s k  

said  system  compris ing:  

a  hand  pump,  the  outlet  of  which  is  liquid-tightly  a t tachable   to  said 

inlet  t ube ;  

a  supply  tube  l iquid-tightly  a t tached  to  the  inlet  of  said  pump; 

a  plug  assembly  l iquid-tightly  a t tached  to  said  supply  tube ;  

a  canteen  assembly  including  means  for  storing  a  quantity  of  sa id  

liquid  t h e r e w i t h i n ,  

said  canteen  assembly  including  means  to  couple  said  plug  a s sembly  

liquid-tightly  t h e r e t o ;  

means  for  draining  said  canteen  assembly,  said  drain  means  

l iquid-tightly  a t tached  to  said  coupling  means  and  disposed  within  said  l iquid 

storage  means ,  
said  liquid  storage  means,  said  drain  means,  said  coupling,  said  plug, 

said  supply  tube,  said  pump,  said  inlet  tube  and  said  mouthpiece  defining  a  



liquid  flowpath  through  which  liquid  may  be  withdrawn  from  said  s t o r a g e  

means;  and 

means  to  compensate   for  the  pressure  differential   between  sa id  

storage  means  and  a tmospheric   pressure  without  exposing  said  liquid  to  t h e  

a t m o s p h e r e .  

5.  The  apparatus  as  recited  in  Claim  14  wherein  said  p ressu re  
different ia l   compensation  means  includes  means  for  enabling  said  c a n t e e n  

assembly  storage  means  to  f lex.  

6.  The  apparatus  as  recited  in  Claim  14  wherein  said  c a n t e e n  

assembly  includes  a  substantially  rigid  outer  shell  terminat ing  in  a  neck  

por t ion ,  

said  liquid  storage  means  includes  a  flexible  bag-like  liner  disposed 

within  said  shell,  and  

said  pressure  differential   compensat ion  means  includes  means  to  ven t  

said  shell  to  the  a tmosphere  without  breaching  said  l iner.  

7.  The  apparatus  as  recited  in  Claim  14  wherein  said  hand  pump 

means  comprises  a  bulb  siphon  pump.  

8.  The  apparatus  as  recited  in  Claim  14  including  an  insu la t ing  

cover  positionable  over  at  least  said  first  t u b e .  

9.  Apparatus  for  introducing  a  liquid  into  a  system,  said  system  of  

the  type  including  a  protect ive  mask  having  a  drinking  mouthpiece  assembly  on 

the  interior  thereof,   positionable  at  the  mouth  of  a  user  for  ingestion  of  said 



liquid,  a  portable  canteen  assembly  for  the  storage  of  a  quantity  of  said  l iquid, 

a  mask  connector  joined  to  said  drinking  mouthpiece  assembly,  and  a  c a n t e e n  

connector  joining  said  mask  connector  to  said  canteen,  said  a p p a r a t u s  

compris ing:  

means  for  storing  a  quantity  of  said  liquid  without  exposing  said 

liquid  to  the  a tmosphere ;  

means  for  l iquid-tightly  coupling  said  storage  means  to  said  mask 

connector  to  create  a  closed  delivery  path  for  said  liquid  from  said  s t o r age  

means  to  said  drinking  mouthpiece  assembly;  and 

means  for  selectively  refilling  said  canteen  from  said  storage  means ,  
said  refilling  means  including  means  to  couple  said  c a n t e e n  

connector  to  said  storage  means  to  create  a  closed  delivery  path  for  said 

liquid  from  said  storage  means  to  said  c an t een .  

10.  The  apparatus  as  recited  in  Claim  27  wherein  said  s t o r age  

means  includes  a  flexible,  impermeable   storage  bag  within  which  said  liquid  is 

disposed,  

said  mask  connector  coupling  means  and  said  canteen  connec to r  

coupling  means  being  a i r-and-l iquid-t ight ly  a t tached  to  said  bag .  

11.  The  apparatus  as  recited  in  Claim  27  wherein  said  ref i l l ing 

means  further  includes  means  to  vent  said  canteen  during  refilling,  said  ven t ing  

means  including  means  to  exhaust  air  within  said  canteen  to  the  atmosphere  as  
said  canteen  is  being  f i l led,  

said  venting  means  including  a  filter  interposed  between  the  

atmosphere  and  the  interior  of  said  c an t een .  



12.  -The  apparatus   as  recited  in  Claim  9  further  including  a  

plurality  of  said  mask  connector  coupling  means  and  said  canteen  c o n n e c t o r  

coupling  means .  

13.  Apparatus  for  introducing  a  liquid  into  a  system,  said  system  of  

the  type  including  a  protect ive   mask  having  a  drinking  mouthpiece  assembly  on 

the  interior  thereof,   positionable  at  the  mouth  of  the  user  for  ingestion  of  said 

liquid,  a  portable  canteen  for  the  storage  of  a  quatity  of  said  liquid,  a 

connecting  tube  extending  from  said  canteen  to  said  drinking  mouthp iece  

assembly,  a  mask  connector   joining  said  tube  to  drinking  mouthpiece  assembly,  

and  a  canteen  connector   joining  said  tube  to  said  canteen,  said  a p p a r a t u s  

compr is ing:  

a  flexible,  impermable  storage  bag  within  which  said  liquid  is 

disposed  without  disposing  said  liquid  to  the  a t m o s p h e r e ;  

at  least  one  first  coupling  formed  liquid-tightly  on  said  bag,  

each  said  first  coupling  adapted  to  selectively  and  l iquid- t ight ly  

received  one  said  mask  connec to r ;  

means  for  select ively  refilling  said  canteen  from  said  bag,  

said  refilling  means  including  at  least  one  second  coupling  fo rmed  

liquid-tightly  on  said  bag ,  

each  said  second  coupling  adapted  to  selectively  and  l iqu id- t igh t ly  

receive  one  said  canteen  connec to r ,  

said  bag,  one  said  first  connector ,   and  said  mask  connector  c r e a t i n g  

a  closed  delivery  path  for  said  liquid  from  said  bag  to  said  drinking  mouthp iece  

assembly,  and 

said  bag,  one  said  second  connector ,   and  said  canteen  c o n n e c t o r  

creat ing  a  closed  delivery  path  for  said  liquid  from  said  bag  to  said  c a n t e e n .  



14.  The  apparatus  as  reci ted  in  Claim  13  wherein  said  f i rs t  

coupling  means  includes  means  for  pumping  said  liquid  from  said  storage  means  

to  said  drinking  mouthpiece  a s semb ly .  

15.  The  apparatus  as  reci ted  in  Claim  13  wherein  said  second 

coupling  means  includes  means  for  pumping  said  liquid  from  said  storage  means  

to  said  c a n t e e n .  

16.  The  apparatus  as  reci ted  in  Claim  13  wherein  said  ref i l l ing 

means  further  includes  means  for  creat ing  a  positive  pressure  d i f f e r en t i a l  

between  said  bag  and  in  the  interior  of  said  c a n t e e n .  

17.  The  apparatus  as  reci ted  in  Claim  16  wherein  said  pressure  
different ia l   means  includes  means  for  increasing  the  pressure  within  said  bag  to  

exceed  a tmospheric   p re s su re .  

18.  The  apparatus  as  reci ted  in  Claim  13  wherein  said  refi l l ing 

means  further  includes  means  to  vent  said  canteen  during  refilling,  said  vent ing  

means  including  means  for  allowing  f i l tered  atmospheric  air  to  enter  said 

c a n t e e n .  

19.  The  apparatus  as  reci ted  in  Claim  18  wherein  said  vent ing 

means  includes  means  to  exhaust  air  within  said  canteen  to  the  atmosphere  as 
said  canteen  is  being  f i l led,  

said  exhausting  means  including  a  filther  interposed  between  the  

atmosphere  and  the  interior  of  said  c a n t e e n .  



20.  The  apparatus  as  reci ted  in  Claim  18  wherein  said  ven t ing  

means  further  includes  means  to  prevent  said  liquid  from  reaching  said  f i l t e r  

after  said  canteen  is  f i l led.  
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