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©  Damping  device  for  the  stretchers  of  motor  ambulances  in 
  The  damping  device  comprises  four  identical  articulated 
quadrilaterals  disposed  aligned  coplanar  in  pairs,  and  each  
comprising  a  stretcher  support  table  (2)  and  three  bars  (5,  8, 
13),  the  shortest  (5)  of  which,  disposed  opposite  the  stretcher 
support  table  (2),  is  hinged  to  the  floor  (1)  at  a  point  situated 
external  to  its  own  quadrilateral.  Two  corresponding  bars  (5 
or  8)  of  one  pair  of  coplanar  quadrilaterals  are  connected 

together  by  a  connecting  rod  (11),  and  one  of  said  bars  (8)  is 
caused  to  rock  by  a  pneumatic  damping  unit  (22)  by  way  of 
an  intermediate  element  (13)  provided  with  three  hinges 
which  are  connected  respectively  to  said  rod  (8),  to  a 
connecting  rod  connected  to  the  table  (2),  and  to  the  rod  of 
the  unit  (22)  which  is  itself  hinged  to  the  stretcher  support 
table  (2). 



This  i n d u s t r i a l   i n v e n t i o n   patent   r e l a t e s   to  a  device  for  a b s o r b i n g  

and  a t t e n u a t i n g   the  shaking  and  j o l t i n g   which  during  motor  ambulance  

journeys   are  t r a n s m i t t e d   to  the  s t r e t c h e r s   on  which  the  i l l   o r  

i n j u r e d   persons   l i e .  

In  order  to  make  the  journey  more  c o m f o r t a b l e   for  i l l   or  i n j u r e d  

pe r sons ,   damping  devices   for  s t r e t c h e r s   are  a v a i l a b l e   for  t h i s  

s p e c i f i c   s e c t o r ,   but  they  have  the  drawback  of  r e q u i r i n g   l e n g t h y ,  

compl ica ted   and  cos t l y   m o d i f i c a t i o n s   to  the  r e s p e c t i v e   motor  v e h i c l e s  

to  which  they  are  f i t t e d ,   because  of  the  f ac t   that   motor  ambu lances  

de r ive   from  van- type   motor  v e h i c l e s   which  are  not  s p e c i f i c a l l y  

c o n s t r u c t e d   for  such  u s e .  

In  th i s   r e s p e c t ,   in  order  to  f i t   said  known  damping  dev ices   to  a 

normal  van- type   v e h i c l e ,   it  is  u s u a l l y   n e c e s s a r y   to  s u b s t a n t i a l l y  

modify  or  conver t   the  v e h i c l e ,   in  p a r t i c u l a r   the  f l o o r   and  the  r e g i o n  

below  i t ,   because  in  add i t i on   to  the  c o n n e c t i o n   po in t s   for  the  damping 

dev i ce ,   housings   must  also  be  provided  for  i t s   con t ro l   and  s e r v i c e  

means .  

Moreover,  some  known  damping  devices   have  the  drawback  of  b e i n g  

permanent ly   in  the  sprung  c o n d i t i o n ,   which  makes  the  s t r e t c h e r   l o a d i n g  

and  un loading   o p e r a t i o n s   d i f f i c u l t .  

This  pa tent   p rovides   and  p r o t e c t s   a  device  for  o b v i a t i n g   the  a f o r e s a i d  

wi th in   the  framework  of  a  simple  and  r a t i o n a l   s t r u c t u r e .  



According  to  the  inven t ion ,   the  proposed  device  comprises   a  s t r e t c h e r  

support   t a b l e   supported  by  the  f loor   of  a  motor  ambulance  by  means 

of  four  i d e n t i c a l   lever  systems  each  compr is ing   three   bars ,   s a i d  

lever  systems  being  s i t u a t e d   at  the  four  co rne r s   of  the  s t r e t c h e r  

support   t a b l e   in  a  manner  a l igned  cop lanar   in  p a i r s .  

More  p a r t i c u l a r l y ,   each group  of  three   bars  c o n s t i t u t e s ,   in  combina -  

t ion  with  the  s t r e t c h e r   support   t a b l e ,   an  a r t i c u l a t e d   q u a d r i l a t e r a l  

which  t o g e t h e r   with  the  other  three   q u a d r i l a t e r a l s   moves  the  s t r e t c h e r  

support   t a b l e   o r thogona l ly   to  the  f loor   so  as  to  a l t e r n a t e l y   d i s p o s e  

it   in  a  lowered  pos i t i on   in  which  the  t ab l e   r e s t s   on  the  f l o o r , a n d  

in  a  r a i s e d   p o s i t i o n   in  which  the  t ab le   is  damped. 

In  th i s   r e s p e c t ,   according  to  the  i n v e n t i o n   the  s h o r t e s t   bar  of  e a c h  

a r t i c u l a t e d   q u a d r i l a t e r a l ,   namely  the  bar  o p p o s i t e   the  s t r e t c h e r  

support   t a b l e ,   is  h inge-connec ted   to  the  f l o o r   by  way  of  an  e x t e n s i o n  

to  said  bar  s i t u a t e d   ex te rna l   to  the  q u a d r i l a t e r a l   to  which  i t  

p e r t a i n s .  

Again,  two  cor responding   bars  of  a  pair   of  cop lanar   q u a d r i l a t e r a l s  

are  connected   toge ther   by  a  connect ing   rod,  and  one  rod  of  one  o f  

the  q u a d r i l a t e r a l s   of  said  c o p l a n a r - p a i r   is  caused  to  rock  by  a 

pneumatic  c y l i n d e r - p i s t o n   un i t ,   of  which  the  body  is  hinged  to  t h e  

s t r e t c h e r   support   tab le   and  the  rod  is  hinged  to  an  i n t e r m e d i a t e  

element  provided  with  two  f u r t h e r   h inges ,   of  which  one  is  c o n n e c t e d  

to  the  a f o r e s a i d   bar  and  the  other  to  a  connec t ing   rod  b r a n c h i n g  

from  the  s t r e t c h e r   support  t a b l e .  

F i n a l l y ,   the  pneumatic  c y l i n d e r - p i s t o n   unit   for  c o n t r o l l i n g   s a i d  

i n t e r m e d i a t e   element  according  to  the  i n v e n t i o n   can  c o m p r i s e ,  

connected  between  i t s   opera t ing   chamber  and  the  r e s p e c t i v e   compressed  

air  source ,   a  buf fe r   vessel   which  accord ing   to  the  inven t ion   p r o v i d e s  

an  e l a s t i c   cushion  enabling  the  s t r e t c h e r   suppor t   t ab le   to  adapt  t o  

the  weight  of  the  person  lying  on  the  s t r e t c h e r ,   and  also  e n a b l i n g  

the  said  t a b l e   to  undergo  damping  o f  t h e   shaking  and  j o l t i n g   to  wh ich  

the  f l o o r   is  s u b j e c t e d .  



The  c h a r a c t e r i s t i c s   a n d .  c o n s t r u c t i o n a l   mer i t s   of  the  i n v e n t i o n   w i l l  

be  more  apparen t   from  the  d e t a i l e d   d e s c r i p t i o n   given  h e r e i n a f t e r   w i t h  

r e f e r e n c e   to  the  f i g u r e s   of  the  accompanying  drawings   which  i l l u s t r a t e  

a  p a r t i c u l a r   p r e f e r r e d   embodiment  t h e r e o f   by  way  of  n o n - l i m i t i n g  

example .  

Figures   1 and  2  are  two  overa l l   d iagrammat ic   side  views  showing  t h e  

i n v e n t i o n   in  i t s   complete ly   lowered  p o s i t i o n   in  which  i t   r e s t s   on 

the  f loor   of  the  motor  ambulance,  and  in  i t s   completely  r a i s e d   o r  

sprung  p o s i t i o n .  

Figure  3  is  a  plan  view,  with  p a r t s   removed,  showing  that   par t   of  t h e  

device  compr i s ing   the  con t ro l   u n i t .  

Figure  4  is  a  s ec t ion   on  the  l ine   IV-IV  of  Figure  3 .  

Figure  5  is  a  diagram  of  the  con t ro l   system  for  the  i n v e n t i o n .  

Said  f i g u r e s   show  a  f l a t   connec t ion   s u r f a c e   1  for  the  i n v e n t i o n ,  

said  su r face   c o n s t i t u t i n g   the  f l oo r   of  a  normal  motor  a m b u l a n c e .  

A  s t r e t c h e r   support   table   2,  shown  d i a g r a m m a t i c a l l y   for  r easons   o f  

c l a r i t y ,   is  loca ted   on  said  f loo r   1  in  such  a  manner  as  to  be  a b l e  

to  r i se   p a r a l l e l   to  i t s e l f ,   o r t h o g o n a l l y   to  said  f loor   1 .  

The  t ab le   2  is  provided  with  s u i t a b l e   guides  for  s l i d i n g   a  s t r e t c h e r ,  

not  shown,  and  convenient   means  for  locking   th is   l a t t e r .  

Fur thermore ,   the  s t r e t c h e r   support   t ab l e   2  is  provided  with  two  l o n g i -  

tud ina l   descending   walls  3,  t h e i r   purpose  being  to  mask  the  d e v i c e s  

s i t u a t e d   below  the  s t r e t c h e r   suppor t   t ab le   2  when  th i s   l a t t e r   i s  

ra i sed   (see  Figure  4 ) .  

This  masking  is  f u r t h e r   supplemented  by  two  l o n g i t u d i n a l   p l a t e s   4 

which  r i s e   from  the  f loor   1  and  between  which  said  walls   3  are  r e c e i v e d  

when  the  t ab le   is  lowered  (Figure  4 ) .  



Fur thermore ,   from  Figure  4  it   can  be  seen  that   the  he igh t   of  t h e  

p l a t e s   4  is  s l i g h t l y   less   than  the  height  of  the  wal ls   3  so  t h a t  

these  l a t t e r   rest   d i r e c t l y   on  the  f loor   1  when  the  t ab le   is  c o m p l e t e l y  

l o w e r e d .  

As  shown,  said  t ab le   2  and  said  f loor   1  are  connected  t o g e t h e r   by 

four  i d e n t i c a l   lever   systems  s i t u a t e d   at  the  corners   of  the  s t r e t c h e r  

support   t ab le   2,  and  a l igned   in  pa i r s   l o n g i t u d i n a l l y   so  as  to  be  

c o p l a n a r .  

The  component  elements  of  these   four  i d e n t i c a l   lever   systems  a r e  

t h e r e f o r e   i n d i c a t e d   by  the  same  r e f e r ence   numerals ,   and  each  l e v e r  

system,  c o n s t i t u t e d   by  three   l e v e r s   or  bars ,   de f ines   t o g e t h e r   w i t h  

the  s t r e t c h e r   support  t a b l e   2  an  a r t i c u l a t e d   q u a d r i l a t e r a l   a s  

desc r ibed   in  d e t a i l   h e r e i n a f t e r .  

From  the  f i gu re s   it   can  be  seen  tha t   each  lever  system  comprises   a  

l o n g i t u d i n a l l y   rocking  lever   5  which  is  hinged  at  i t s   base  ( F i g u r e s  

1,  2)  to  the  f loor   1  on  a  t r a n s v e r s e   shaft   6,  and  at  i t s   top  is  h i n g e d  

at  7  to  the  longer  arm  of  a  L-shaped  lever  8  having  i t s   d i h e d r o n  

fac ing   the  f loor   1 .  

At  i t s   bend,  the  lever   8  is  hinged  at  9  to  the  o v e r l y i n g   s t r e t c h e r  

support   t ab le   2,  the  s h o r t e r   arms  of  two  of  the  L-shaped  l e v e r s   8 

s i t u a t e d   on  the  same  side  of  the  s t r e t c h e r   support   t a b l e   2  b e i n g  

connected  toge the r   by  a  connec t ing   rod  11  provided  with  r e s p e c t i v e  

end  hinges  10  (Figures   1  to  4 ) .  

Said  connec t ing   rod  11  causes  the  four  a r t i c u l a t e d   q u a d r i l a t e r a l s  

of  the  i nven t ion   to  be  s u b j e c t e d   to  the  same  movements .  

In  a d d i t i o n ,   a  bar  13  has  one  end  hinged  to  a  c e n t r a l   point   12  o f  

each  lever   5,  and  i t s   other   end  hinged  at  14  to  the  u n d e r s i d e   of  t h e  

s t r e t c h e r   support  t ab le   2 .  

Consequent ly   each  group  of  four  hinged  connect ions   (12,  7,  9,  14)  



de f ine s   one  of  said  a r t i c u l a t e d   q u a d r i l a t e r a l s .  

The  s h o r t e r   arms  of  the  two  L-shaped  l eve r s   8  which  are  s i t u a t e d   t o  

the  r i gh t   in  F igures   1  to  3  are  connected  t o g e t h e r   lowerly  by  a 

t r a n s v e r s e   pin  15,  to  which  two  s a l i e n t   t r i a n g u l a r   p l a t e s   16  a r e  

h i n g e d .  

The  two  p l a t e s   16  are  connected  t oge the r   by  a  pair   of  t r a n s v e r s e   p i n s  

17,  21,  to  the  f i r s t   of  wh ich  t he r e   is  hinged  a  connec t ing   rod  1 8 ,  

the  other   end  of  which  is  hinged  at  19  to  a  cross-member  20.  

F i n a l l y ,   on  the  second  pin  21  of  said  pai r   of  pins  there   is  p i v o t e d  

the  rod  of  a  pneumatic  c y l i n d e r - p i s t o n   uni t   22,  t h i s   being  c o n n e c t e d  

at  23  (Figures.   1,  2)  to  the  s t r e t c h e r   suppor t   t ab l e   2 .  

A  pneumatic  s e r v i c e   i n s t a l l a t i o n   is  provided  for  said  c y l i n d e r - p i s t o n  

uni t   22,  said  i n s t a l l a t i o n   comprising  as  shown  in  Figure  5  a  c o m p r e s s o r  

unit   24  which  is  connected  to  a  compressed  a i r   r e c e i v e r   25  by  way 

of  a  n o n - r e t u r n   va lve   26.  

Downstream  of  the  r e c e i v e r   25  t h e r e - a r e   provided  two  so lenoid   v a l v e s  

27,  28,  a  buf fe r   ves se l   29  and,  upstream  of  the  o p e r a t i n g   chamber  of  

the  c y l i n d e r - p i s t o n   unit   22,  an  a d j u s t a b l e   a i r   passage  valve  30  and 

a  n o n - r e t u r n   valve  31,  these  being  connected  in  p a r a l l e l   as  shown. 

A  raising/lowering switch  33  is  connected  in to   the  e l e c t r i c a l   feed  l i n e  

32  to  the  so leno id   valve  28,  and  a  raising  pushbutton  35,   a  r i s e   l i m i t  

switch  36  and  a  c o r r e s p o n d i n g   warning  lamp  37  are  connected  in to   t h e  

e l e c t r i c a l   feed  l i ne   34  of  the  so lenoid   valve  27 .  

F i n a l l y ,   an  au tomat i c   cu t -ou t   device  39  for  the  compressor  24  i s  

connected  into  the  e l e c t r i c i t y   supply  38  of  t h i s   l a t t e r .  

The  l i nes   32  and  38  are  connected  r e s p e c t i v e l y   to  the  ambulance 

b a t t e r y   and  to  i t s   i ns t rument   b o a r d .  



As  s ta ted   in  the  i n t r o d u c t i o n ,   when  the  s t r e t c h e r   support   t ab le   2  *  

is  completely  lowered,   i t   r e s t s   on  the  f l oo r   1  ( F i g u r e s   1  and  4 ) ,  

and  is  consequen t ly   in  a  f ixed  or  s t ab le   p o s i t i o n   which  makes 

s t r e t c h e r   loading  and  unloading  extremely  comfor t ab le   and  r a p i d .  

In  said  lowered  p o s i t i o n ,   the  solenoid  valve  27  is  closed  and  t h e  

so lenoid   va lve  28   is  connected  to  d i s c h a r g e .  

When  the  s t r e t c h e r   support   table   2  is  switched  to  r i s e ,   which  a s  
s t a t ed   i n i t i a l l y   i t   does  by  moving  p a r a l l e l   and  or thogonal   to  t h e  

f loor   1  by  v i r t u e   of  the  specia l   connec t ions   and  c o n f i g u r a t i o n s   o f  

the  a r t i c u l a t e d   q u a d r i l a t e r a l s   which  con t ro l   i t s   excu r s iona l   movements ,  

see  in  p a r t i c u l a r   the  v e r t i c a l   s t r a i g h t   l i n e s   A,  B  shown  on  d r a w i n g  

1/3,  the  two  so l eno id   valves   27,  28  s w i t c h - o v e r   to  connect  t h e  

r e c e i v e r   25  to  the  buf fe r   vessel   29  and  to  the  c y l i n d e r   p i s ton   u n i t  

22.  

As  the  s t r e t c h e r   support   tab le   2  r i s e s ,   i t   o p e r a t e s   the  l imi t   s w i t c h  

36,  with  the  r e s u l t   that   the  warning  lamp  37  l i g h t s   and  the  p a s s a g e  
of  air   to  the  bu f f e r   vesse l   29  is  ha l t ed   by  the  c losure   of  t h e  

solenoid   valve  27 .  

This  l a t t e r   ves se l   t h e r e f o r e   provides  an  a i r   cushion  which  k e e p s  

the  s t r e t c h e r   suppor t   t ab le   2  sprung  or  damped,  so  making  the  j o u r n e y  
of  an  i l l   or  i n ju r ed   person  p a r t i c u l a r l y   c o m f o r t a b l e .  

It  should  be  noted  that   the  purpose  of  the  e lements   16,  18  is  t o  

i nc rease   the  damping  r e s i s t a n c e   of  the  uni t   22  during  the  t e r m i n a l  

part   of  the  downward  sprung  movements. 

When  the  s t r e t c h e r   support   table   2  is  lowered  by  ope ra t ing   the  s w i t c h  

33,  the  two  so leno id   valves   27,  28  r e tu rn   to  t h e i r   previous  p o s i t i o n s  

in  the  sense  that   the  valve  27  c loses   and  the  valve  28  becomes 

connected  to  d i s c h a r g e .  

The  inven t ion   is  not  l imi ted   to  the  s ing le   embodiment  h e r e t o f o r e  



descr ibed   and  r e p r e s e n t e d ,   but  covers  al l   t e c h n i c a l   e q u i v a l e n t s   o f  

the  de sc r ibed   means  and  t h e i r   combina t ions ,   provided  these  con fo rm 

to  the  fo l lowing   c l a i m s .  

F i n a l l y ,   with  p a r t i c u l a r   r e f e r e n c e   to  Figure  3,  i t   wi l l   be  noted  t h a t  

p r a c t i c a l l y   a l l   the  hinged  connec t ions   of  the  i n v e n t i o n   i n c o r p o r a t e  

an  i n t e r p o s e d   e l a s t i c   c y l i n d r i c a l   member  such  as  a   rubber  bush,  s o  

that   the  damping  of  the  s t r e t c h e r   support   t a b l e   2  is  f u r t h e r   i m p r o v e d ,  

and  the  hinged  c o n n e c t i o n s   are  prevented  from  g e n e r a t i n g   noise   d u r i n g  

the  sprung  movement  of  the  table   2 .  



1.  A  damping  suspens ion   device  for  s t r e t c h e r s   in  moto r  

ambulances,   c h a r a c t e r i s e d   by  comprising  four  i d e n t i c a l   a r t i c u l a t e d  

q u a d r i l a t e r a l s   d i sposed   at  the  four  corners   of  a  s t r e t c h e r   s u p p o r t  

t ab le   (2)  suppor ted   by  the  veh ic le   f loor   (1) ,and   a l igned   l o n g i t u d i -  

na l ly   in  cop lana r   p a i r s ,   the  four  a r t i c u l a t e d   q u a d r i l a t e r a l s   e a c h  

compris ing  said  s t r e t c h e r   support  tab le   (2)  and  three   c o n s e c u t i v e  

bars  (5,  8,  13),  of  which  the  s h o r t e s t   (5) ,   s i t u a t e d   oppos i t e   t h e  

s t r e t c h e r   suppor t   t a b l e   (2),   is  hinged  to  the  f loo r   (1)  at  a  p o i n t  

(6)  e x t e r n a l   to  the  q u a d r i l a t e r a l   to  which  it   p e r t a i n s ;   two  c o r r e s -  

ponding  bars  (5  or  8)  of  two  coplanar   q u a d r i l a t e r a l s   being  c o n n e c t e d  

toge the r   by  a  c o n n e c t i n g   rod  (11),  and  at  l e a s t   one  bar  (8)  of  s a i d  

coplanar   q u a d r i l a t e r a l s   being  caused  to  rock  by  a  pneumatic  damping 

uni t   (22)  hinged  to  the  s t r e t c h e r   support   t ab le   (2),   the  r o c k i n g  

movements of  said  at  l e a s t   one  bar  (8)  o r i g i n a t i n g   by  way  of  an  i n t e r -  

mediate  t r i a n g u l a r   member  (16)  provided  with  th ree   hinges  (21,  1 5 ,  

17),  r e s p e c t i v e l y   for  the  rod  of  the  pneumatic  uni t   (22),   for  s a i d  

at  l e a s t   one  bar  (8) ,   and  for  a  connec t ing   rod  (18)  hinged  at  i t s  

other   end  to  the  s t r e t c h e r   support  tab le   ( 2 ) .  

2.  A  device   as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  tha t   a  b u f f e r  

vesse l   (29)  is  connected   between  the  o p e r a t i n g   chamber  of  the  p n e u -  
matic  damping  uni t   (22)  and  the  r e s p e c t i v e   compressed  air   s o u r c e  

(24,  2 5 ) .  
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