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(54)  Water-tight  diving  suit 

(57)  Water-tight  diving  suit.  The  edges  of  the  open 
extremities  of  the  sleeves  (3)  and  the  trousers  (4)  of  the 
suit  and  the  neck  (5)  have  a  hem  which  is  folded  inwards 
and  secured,  for  example  by  stitching,  to  the  inside  edge 
of  the  suit,  so  as  to  form  a  tubular  pocket.  A  tape-like 
stiffening  element  (503,  603)  made  of  elastomeric  mate- 
rial  is  housed  inside  this  pocket.  The  suit  can  be  made 
as  a  one-piece  or  two-piece  suit.  In  the  case  of  one-piece 
suits  which  combine  both  jacket  and  trouser  parts,  these 
have,  in  the  region  of  the  access  opening  (2)  which  can 
be  closed  by  a  zip  (201  ),  an  edge  with  a  hem  (204)  folded 
inwards  and  secured,  for  example  by  stitching,  to  the 
inside  edge  of  the  suit,  so  as  to  form  a  tubular  pocket 
(205),  inside  which  a  tape-like  element  (206)  made  of 
elastomeric  material  is  housed.  The  said  suit  may  be  fur- 
ther  provided  with  a  separate  hood  (101). 
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Description 

The  present  invention  relates  to  a  diving  suit,  and  in 
particular  to  a  thermally  insulated  suit,  commonly  known 
as  a  drysuit.  s 

It  is  known  that  in  order  to  dive  to  great  depths  and/or 
in  particularly  cold  waters,  and/or  for  particularly  long 
periods  of  time,  divers  need  to  wear  suits  made  from  a 
material,  in  particular  neoprene,  which  is  5  or  7  mm  thick. 

However,  in  addition  to  the  thickness  of  the  suit,  par-  10 
ticular  importance  is  also  given  to  the  degree  of  water- 
tightness  afforded  by  the  openings  at  the  free  extremities 
of  the  sleeves  and  trousers  of  the  suit,  as  well  as  around 
the  neck,  and  by  the  closure  zips  and  the  various  points 
at  which  suits  of  more  than  one  piece  are  joined.  is 

This  is  because  infiltration  of  water  at  these  critical 
points  could  cause  the  temperature  inside  the  suit  to 
drop,  consequently  putting  the  diver  wearing  the  suit  at 
risk,  or  at  the  very  least  causing  him  great  discomfort. 
Generally,  this  disadvantage  is  overcome  as  shown  for  20 
instance  by  GB-A-2  076  277  or  by  FR-A-2  561  200  by 
providing  a  double  thickness  of  material  around  the  open 
extremities  or  by  narrowing  the  opening  itself;  this  may 
however  give  rise  to  problems  of  circulation  in  the 
extremities  of  the  limbs  in  question,  and  in  addition  these  25 
types  of  suit  can  be  awkward  to  put  on. 

From  GB-A-2  133  274  a  personnel  protective  gar- 
ment  of  the  kind  above  described  is  known  wherein  the 
garment  is  hemmed  at  the  or  each  aperture  by  means 
of  an  inflatable  tube,  and  the  garment  is  provided  with  30 
means  for  inflating  and  deflating  the  tube. 

Whenever  said  garments  are  used  in  industry  and 
by  people  such  as  firemen,  that  is  at  atmospheric  pres- 
sure,  as  mentioned  in  the  above  patent,  there  are  no  par- 
ticular  problems  due  to  the  environmental  pressure.  But  35 
whenever  such  a  garment  is  used  by  under  sea  divers, 
during  diving  the  inflated  tube  will  be  compressed  by  the 
increasing  underwater  pressure.  This  means  that  the 
said  inflated  tube  will  be  no  more  able  to  provide  the 
requested  sealing  action.  40 

The  present  invention  enables  these  and  other  dis- 
advantages  to  be  overcome  by  providing  a  diving  suit 
wich  gives  a  high  degree  of  heat  insulation  and  which  is 
both  easy  to  put  on  and  comfortable  to  wear. 

The  subject  of  the  present  invention  is  therefore  a  45 
diving  suit  in  wich  the  edges  of  the  open  extremities  of 
the  sleeves  and  trousers  of  the  suit  and  the  neck  have  a 
hem  which  is  folded  inwards  and  is  stitched  or  otherwise 
secured  to  the  inside  edge  of  the  suit  so  as  to  form  a 
tubular  pocket,  and  by  housing  inside  of  said  tubular  so 
pocket  a  tape-like  element  made  of  elastomeric  material. 

Advantageously,  this  tape-like  element  has  a  circu- 
lar  or  approximately  circular  cross-section,  and  has  a 
diameter  slightly  smaller  than  the  internal  diameter  of  the 
tubular  pocket  in  which  it  is  housed.  ss 

According  to  a  variant  of  the  invention,  it  has  proved 
particularly  advantageous  to  make  this  tape-like  element 
in  the  form  of  a  tubular  element. 

32  A1  2 

The  suit  according  to  the  invention  can  be  a  two- 
piece  suit,  that  is  with  a  jacket  and  trouser  part,  or  a  one- 
piece  suit. 

In  the  case  of  one-piece-suits,  at  least  one  edge  of 
the  opening  providing  access  to  the  suit  has  a  hem  folded 
inwards,  in  order  to  form  a  tubular  pocket,  in  which  a 
tape-like  stiffening  element  with  a  diameter  slightly 
smaller  than  the  diameter  of  the  tubular  pocket,  is 
housed. 

In  an  additional  embodiment  of  the  invention,  the 
open  extremities  of  the  sleeves  and  trousers  have  an 
additional  sealing  element  formed  by  a  strip  which  can 
be  secured  by  wrapping  one  of  its  two  ends  over  the 
other,  these  ends  being  provided  with  a  fastening  system 
such  as  a  zip,  buttons  or  the  like.  Advantageously,  this 
fastening  element  is  made  up  of  a  pair  of  elements  of  the 
type  commercially  known  as  "velcro". 

It  is  known  that  particularly  the  diving  suits  for  diving 
to  great  depths  and/or  in  cold  water  must  be  provided 
with  a  hood. 

Usualy,  said  hoods  are  formed  integral  with  the  suit. 
However,  this  implies  that  the  hood  be  formed  quite  large 
in  correspondence  of  the  neck  and  of  the  back  of  the  neck 
of  the  user,  in  order  to  allow  to  put  on  easly  the  suit  with 
the  hood.  However,  this  permits  infiltration  of  water  at  the 
said  locations  of  the  suit,  which  is  of  great  disadvantage. 
It  is  also  known  to  form  said  hoods  separated  from  the 
suit,  by  providing  the  hoods  with  an  ample  skirt  which  is 
accomodated  inside  of  the  neck  portion  of  the  suit.  How- 
ever,  also  by  this  arrangement  the  infiltration  of  water 
may  not  be  avoided. 

It  is  therefore  an  additional  object  of  the  invention  to 
provide  the  diving  suit  of  the  invention  with  a  hood  which 
is  separated  from  the  suit,  the  said  hood  being  provided 
with  a  depending  skirt  adhering  to  the  neck  of  the  user 
which  is  formed  or  lined  at  its  inner  side,  with  smooth 
waterproof  elastomeric  material,  and  in  which  the  neck 
portion  of  the  suit  is  provided  with  a  collar  the  outer  por- 
tion  of  which  is  also  made  from  smooth  waterproof  elas- 
tomeric  material,  so  as  to  assure  the  seal  between  hood 
and  collar  of  the  suit. 

Advantageously,  the  edge  of  the  collar  of  the  suit 
may  be  provided  with  a  folded  hem  housing  a  tape-like 
element  of  elastomeric  material. 

Further  advantages  and  characteristics  will  be  clear 
from  the  following  description  of  an  embodiment  of  the 
present  invention,  which  description  is  given  by  way  of 
non-limiting  example  with  reference  to  the  appended 
drawings,  in  which: 

Figure  1  is  a  front  view  of  a  diving  suit  according  to 
the  invention; 

Figure  2  is  a  detail  of  the  neck  seal  of  the  suit  of  Fig- 
ure  1  ,  shown  on  an  enlarged  scale  and  with  parts  in 
section; 

Figure  3  is  a  detail  of  a  sealing  element  for  the  limb 
extremities  (wrists  and/or  ankles)  of  the  suit  of  Fig- 
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ure  1  ,  shown  on  an  enlarged  scale  and  in  longitudi- 
nal  section; 

Figure  4  is  a  view  of  the  suit  of  Figure  1  ,  showing  the 
back  of  the  suit; 

Figure  5  is  a  detail  of  the  sealing  system  around  the 
zip  via  which  the  suit  of  Fig.  4  is  put  on,  shown  on 
an  enlarged  scale  and  with  parts  in  section. 

Figure  6  is  a  partially  sectioned  side  view,  of  a  diving 
suit  according  to  the  invention,  provided  with  a  hood 
according  to  the  invention,  and 

Figure  7  is  a  longitudinal  sectional  view  of  an 
enlarged  detail  of  the  suit  of  Figure  6. 

With  reference  to  the  drawings,  and  with  particular 
reference  to  Figure  1  thereof,  the  reference  numeral  1 
denotes  the  diving  suit  according  to  the  invention.  This 
suit  is  a  one-piece  suit,  in  other  words  with  the  jacket  and 
trouser  parts  stitched  together,  and  is  put  on  by  climbing 
in  via  the  back,  through  an  opening  2  which  is  closed  with 
a  transverse  zip  201  (Fig.  4)  which  extends  virtually  right 
across  the  shoulders,  with  sealing  elements  being  pro- 
vided  around  both  the  limb  extremities  (wrists  3  and 
ankles  4)  and  the  diver's  neck  (neck  seal  5),  as  will  be 
described  in  greater  detail  below. 

With  reference  to  figure  2,  the  hem  of  the  neck  5  is 
folded  inwards,  and  is  stitched  at  501  to  the  inside  edge, 
so  as  to  form  a  tubular  pocket  502  which  extends  around 
the  entire  perimeter  of  the  neck  5,  and  which  houses  a 
tape-like  ring  503  made  of  elastomeric  material  and  hav- 
ing  a  circular  cross-section  of  diameter  slightly  smaller 
than  the  internal  diameter  of  the  tubular  pocket  502  in 
which  it  is  housed. 

Figure  3  illustrates  the  system  used  to  seal  the 
extremities  3  and  4  of  the  sleeves  and  trousers  respec- 
tively.  In  a  manner  completely  similar  to  that  described 
for  the  neck  5,  both  the  extremities  4  of  the  trousers  and 
the  extremities  3  of  the  sleeves  have  a  hem  6  which  is 
folded  inwards  and  stitched  at  601  to  the  inside  edge  of 
the  sleeve,  or  respectively  of  the  trousers,  so  as  to  form 
an  annular  tubular  pocket  602  which  extends  around  the 
entire  perimeter  of  the  wrist,  or  respectively  of  the  ankle, 
of  the  wearer,  and  which  houses  a  tape-like  ring  603 
made  of  elastomeric  material  and  having  a  circular 
cross-section  of  diameter  slightly  smaller  than  the  inter- 
nal  diameter  of  the  tubular  pocket  602  in  which  it  is 
housed.  In  addition,  around  both  the  wrists  and  the 
ankles,  the  sleeves  and  trousers  of  the  suit  are  fitted  with 
an  open  external  wrap-around  band  604,  605  which  can 
be  secured  around  the  extremities  of  both  the  trousers 
and  the  sleeves  by  wrapping  one  of  its  ends  around  the 
other,  these  ends  bearing  a  fastening  element  607,  for 
example  of  the  type  known  under  the  trade  name  "vel- 
cro". 

As  is  more  clearly  illustrated  in  figure  3,  this  band 
604,  605  extends  a  few  centimetres  beyond  the  bottom 

of  the  hem  6,  with  a  band  606,  so  that  when  the  band 
604,  605  is  closed  around  the  wearer's  wrist  by  means 
of  the  fastening  elements  607,  it  also  surrounds  that  part 
of  the  wrist  not  covered  by  the  sleeve  of  the  suit. 

5  With  reference  to  Figures  4  and  5,  a  description  will 
now  be  given  of  the  sealing  system  provided  around  the 
zip  201  via  which  the  suit  is  put  on,  which  zip  is  fitted  in 
the  opening  2  providing  access  to  the  suit.  This  access 
opening  2  is  made  in  the  top  part  of  the  back  of  the  suit, 

10  approximately  across  the  shoulder  blades  of  the  wearer, 
and  is  fitted  with  a  zip  fastener  201  ,  the  slide  202  of  which 
has  a  tab  203  for  easy  opening  and  closing.  With  refer- 
ence  to  the  detail  illustrated  in  Figure  5,  it  will  be  noted 
that,  as  in  the  description  given  for  the  neck  and  openings 

15  of  the  extremities  of  the  suit,  the  opening  2  also  has  an 
edge  with  a  hem  204  folded  inwards  and  stitched  to  the 
inside  edge  of  the  back  of  the  suit  1  ,  so  as  to  form  a  tubu- 
lar  pocket  205  which  extends  across  the  entire  length  of 
the  opening  via  which  the  suit  is  put  on,  and  which 

20  houses  a  tape-like  element  206  made  of  elastomeric 
material  and  having  a  circular  cross-section  of  diameter 
slightly  smaller  than  the  internal  diameter  of  the  tubular 
pocket  205.  Needless  to  say,  this  tape-like  element  206 
is  secured  at  both  ends  of  the  tubular  pocket  205  in  which 

25  it  is  contained.  Advantageously  the  opening  2  is  made, 
as  described  and  illustrated,  perpendicularly  to  the  lon- 
gitudinal  axis  of  the  suit  and  is  located  on  the  back  of  the 
latter,  across  the  shoulders.  In  this  way  the  weight  of  the 
air  cylinders  carried  across  the  shoulders  can  be  subse- 

30  quently  positively  exploited,  increasing  the  water-tight- 
ness  of  the  overlapping  edges  207  and  208  of  the 
opening  2.  However,  it  goes  without  saying  that  this 
opening  2  can  also  be  made  in  other  parts  of  the  suit. 

The  way  in  which  the  diving  suit  according  to  the 
35  invention  works  will  be  clear  from  the  following  descrip- 

tion.  As  described  previously,  at  each  opening  of  the  suit 
according  to  the  invention  a  hem  (502,  602,  204)  is 
formed,  the  turned-back  part  of  this  hem  constituting  a 
channel  wich  houses  a  sealing  element  wich  consists,  in 

40  the  case  of  the  extremity  3  of  the  sleeves  and  the  extrem- 
ity  4  of  the  trousers,  as  well  as  the  neck  5,  of  a  ring  (503, 
603)  of  elastomeric  material,  whereas  in  the  case  of  the 
access  opening  2,  it  consists  of  a  cord  (206)  stretched 
between  the  two  ends  of  the  said  opening  and  secured 

45  thereto.  The  purpose  of  these  rings,  or  of  this  cord,  is  to 
firmly  press  the  edges  of  the  sheaths  (502,  602)  contain- 
ing  them  against  the  skin  of  the  diver  wearing  the  suit,  in 
the  manner  of  a  true  "toroidal  seal",  thereby  keeping 
water  infiltration  and  therefore  heat  loss,  to  a  minimum. 

so  In  particular,  the  hems  6  of  the  trousers  and  sleeves 
stop  a  few  centimetres  short  of  the  wearer's  wrists  and 
ankles,  so  that  it  is  the  very  act  of  putting  on  the  suit  which 
facilitates  the  sealing  action  afforded  by  the  elements 
602,  603.  The  strips  604,  605  which  are  secured  around 

55  the  wrists  and  ankles  by  wrapping  one  of  their  free  ends 
around  the  other  and  fastening  them  together  ensure, 
together  with  the  element  606,  which  extends  beyond  the 
hem  6,  an  even  more  efficient  sealing  action  by  providing 

3 
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further  stability  at  the  free  ends  of  the  sleeves  and  trou- 
sers  of  the  suit. 

With  refernec  to  Figures  6  and  7,  a  hood  for  a  suit 
according  to  the  invention  will  be  described. 

The  hood  101  shown  is  provided  with  a  depending 
skirt  201  ,  forming  the  neck  portion  of  the  hood,  the  inner 
side  of  which  is  made  from  smooth  neoprene.  The  said 
neck  portion  201  is  formed  so  as  to  tightly  adhere  to  the 
neck  of  the  user,  once  worn  by  a  user  7.  The  user  is  wear- 
ing  a  diving  suit  2  according  to  the  invention,  provided 
with  a  collar  5  the  external  side  of  which  is  also  made 
from  smooth  neoprene.  The  skirt  201  of  the  hood  will 
extend  so  as  to  overlap  the  said  collar  5,  as  shown  in  the 
drawings. 

It  will  be  evident  that,  thanks  to  the  contact  between 
the  two  smooth  neoprene  surfaces  of  the  collar  5  and  the 
skirt  101  of  the  hood,  a  waterproof  seal  between  said 
parts  will  be  provided.  Moreover,  the  external  edge  of  the 
collar  5,  with  the  hem  502  of  circular  cross  section  will 
act  as  further  barrier  thus  enhancing  the  waterproof  seal 
between  the  said  two  elements. 

In  conclusion,  the  suit  according  to  the  invention  pro- 
vides  improved  heat  insulation  combined  with  ease  of 
use  and  of  wear. 

Although  during  the  preceding  description  and  in  the 
drawings  reference  was  made  to  a  one-piece  suit,  it  goes 
without  saying  that  two-piece  suits,  that  is  comprising 
jacket  and  trouser  parts,  may  also  incorporate  the  spe- 
cial  features  of  the  present  invention. 

Similarly,  although  during  the  description  reference 
was  always  made  to  the  sealing  tubular  pocket  housing 
a  tape-like  element,  it  goes  without  saying  that  this  tape- 
like  element  inside  the  tubular  pocket  may  also  be 
absent,  without  thereby  altering  the  principle  of  the 
invention. 

Furthermore,  although  this  tape-like  element  is  indi- 
cated  as  preferably  having  a  circular  cross-section,  it 
goes  without  saying  that  this  element  can  have  a  cross- 
section  other  than  a  circular  one,  for  example  it  may  have 
an  ellipsoidal  or  even  prismatic  cross-section. 

Finally,  it  has  proved  particularly  advantageous  to 
make  this  tape-like  element  in  the  form  of  a  tubular  ele- 
ment  rather  than  a  solid  one. 

Claims 

1  .  Water-tight  diving  suit  (1),  characterized  in  that  the 
edges  of  the  open  extremities  of  the  sleeves  (3)  and 
trousers  (4)  of  the  suit  (1)  and  the  neck  (5)  have  a 
hem  which  is  folded  inwards  and  secured,  for  exam- 
ple  by  stitching  (501  ,  601),  to  the  inside  edge  of  the 
suit  so  as  to  form  a  tubular  pocket  (502,  602)  in  which 
a  tape-like  sealing  element  (503,  603)  made  of  elas- 
tomeric  material  is  housed. 

2.  Suit  according  to  Claim  1  made  as  a  one-piece  suit 
which  combines  both  jacket  and  trouser  parts,  char- 
acterized  in  that  at  least  one  edge  of  the  opening  (2) 
providing  access  to  the  suit,  which  opening  can  be 

closed  by  a  zip  (201),  has  a  hem  (204)  which  is 
folded  inwards  and  secured,  for  example  by  stitch- 
ing,  to  the  inside  edge  of  the  suit  so  as  to  form  a 
tubular  pocket  (205). 

5 
3.  Suit  according  to  Claim  1  ,  in  which  this  tape-like  ele- 

ment  (503,  603,206)  has  a  circular,  or  approximately 
circular,  or  prismatic  cross-section,  of  diameter 
slightly  smaller  than  the  internal  diameter  of  the  said 

10  tubular  pocket  (502,  602,  205). 

4.  Suit  according  to  Claim  1  ,  in  which  this  tape-like  ele- 
ment  (503,  603,  206)  is  a  tubular  element. 

15  5.  Suit  according  to  Claims  1,  3  and  4,  in  which  the  said 
tape-like  sealing  element  (503,  603)  for  the  extrem- 
ities  of  the  sleeves  (3),  the  trousers  (4)  and  the  neck 
(5)  is  a  ring  (503,  603)  of  elastomeric  material. 

20  6.  Suit  according  to  Claims  2  to  5,  in  which  the  said 
sealing  element  (206)  for  the  access  opening  is  a 
cord  of  elastomeric  material  fixed  to  the  ends  of  the 
said  opening. 

25  7.  Suit  according  to  Claims  1  to  6,  in  which  strips  (604, 
605,)  are  attached  to  the  outside  of  the  open  extrem- 
ities  of  the  sleeves  and  trousers,  the  ends  of  which 
strips  can  be  wrapped  one  over  the  other  and  fas- 
tened  together  by  fastening  means  (607). 

30 
8.  Suit  according  to  Claim  7,  in  which  the  said  strips 

(604,  605)  extend  a  few  centimetres  beyond  the  bot- 
tom  of  the  hem  of  the  sleeves  or  trousers  to  which 
they  are  attached. 

35 
9.  Suit  according  to  Claims  2  and  6  in  which  the  said 

access  opening  (2)  is  perpendicular  to  the  longitu- 
dinal  axis  of  the  suit  and  is  located  across  the  shoul- 
ders  on  the  back  of  the  suit. 

40 
10.  Suit  according  to  Claim  7,  in  which  the  said  means 

(607)  for  fastening  the  ends  of  the  said  strips  con- 
sists  of  zips,  buttons,  self-adhesive  elements  of  the 
"velcro"  type  or  the  like. 

45 
11.  Suit  according  to  anyone  of  the  preceeding  claims, 

further  comprising  a  separate  hood  (101)  compris- 
ing  a  depending  skirt  (201)  forming  the  neck  portion 
of  the  hood  (101),  the  inner  side  of  which  is  made 

so  from  smooth  neoprene,  which  is  apt  to  tightly  adhere 
and  to  completely  overlap  the  collar  (5)  of  the  suit. 

1  2.  Suit  according  to  Claim  1  1  ,  in  which  the  contact  sur- 
faces  between  the  skirt  (201)  of  the  hood  (101)  and 

55  the  the  underlying  collar  (5)  of  the  suit  are  made  from 
smooth  neoprene  so  as  to  provide  a  waterproof  seal 
between  said  parts. 
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13.  A  suit  according  to  Claims  1  1  and  12,  according  to 
which  the  external  edge  of  the  collar  (5),  with  the 
hem  (502)  of  circular  cross  section  act  as  further  bar- 
rier  thus  providing  a  waterproof  seal  between  the 
neck  portion  (201)  of  the  hood  (101)  and  the  collar  5 
(5)  of  the  suit. 
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