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Description 

Technical  Field 

The  present  invention  relates  to  a  method  and  a 
device  for  directly  marking  the  surface  of  objects  having 
a  plane  or  curved  form,  by  transfer  of  the  ink  which  is 
present  on  a  temperature-sensitive  band,  and  by  using 
a  jet  (current)  of  hot  air,  which  pushes  the  temperature- 
sensitive  band  against  the  object. 

In  particular,  the  images  transferred  on  the  object 
may  be  a  bar  code,  a  logo  (logotype),  a  text,  etc. 

Background  Art 

The  prior  art  uses  different  methods  in  order  to 
transfer  images  on  a  sheath,  a  packing,  a  plastic  object, 
etc. 

There  have  been  already  produced  kinds  of  printers 
which  employ  a  pad  in  order  to  press  the  inked  band  or 
strap  against  the  object,  for  transferring  the  images. 

Other  methods  of  direct  transfer  of  images,  i.e. 
those  which  do  not  make  use  of  pressure  sensitive 
(adhesive)  labels,  are  the  following: 

marking  with  thermal  transfer  of  images  by  means 
of  a  cliche; 
direct  thermal  transfer  printing  on  objects. 

"EP-A-51  1  605  discloses  a  machine  for  transferring 
images  from  an  inked  support  on  a  cylindrical  object,  in 
particular  a  can.  The  object  is  preheated  before  the 
image  transfer,  so  that  this  machine  cannot  be 
employed  for  the  case  of  objects  which  are  damaged  by 
heat.  Moreover,  this  machine  uses  an  electrode  to  elec- 
trostatically  charge  the  inked  band,  and  the  image  is  not 
instantly  transferred  since  a  slot  type  nozzle  is  used." 

Disclosure  of  Invention 

An  object  of  the  present  invention  is  that  of  provid- 
ing  a  method  and  a  related  device  for  carrying  out  such 
method,  whereby  the  transfer  occurs  through  a  hot  air 
jet  (current)  under  controlled  temperature  and  pressure 
conditions,  said  jet  being  distributed  uniformly  on  the 
portion  of  the  inked  temperature  sensitive  band  or  strap 
which  bears  the  positive  or  negative  image,  in  order  to 
push  that  portion  of  the  band  or  strap  against  the  flat  or 
curved  surface  of  the  object. 

Brief  Description  of  Drawings 

The  present  invention  will  now  be  described  for 
illustrative  and  non-limitative  purposes  by  means  of  a 
preferred  embodiment  thereof,  which  is  shown  in  the 
only  figure  annexed  to  this  document,  representing  a 
front  and  partially  sectional  view  of  the  device. 

Best  Mode  of  Carrying  out  the  Invention 

The  device  shown  in  Fig.  1  may  be  incorporated  in 
a  standard  electronic  thermal  transfer  printer. 

5  The  device  in  Fig.  1  comprises  a  temperature-sen- 
sitive  printing  band  or  strap  associated  to  a  respective 
pay-off  roller  or  decoiler  2  and  a  take-up  roller  or  coiler 
3.  The  reference  numbers  4a  and  4b  indicate  band 
tightening  rollers  or  briefly,  tighteners. 

10  The  central  part  5  of  the  device  is  the  innovative 
part,  which  directs  the  hot  air  jet  against  the  Central  hor- 
izontal  section  1'  of  the  inked  temperature  sensitive 
band  1  . 

Said  horizontal  section  1  '  is  located  at  a  predeter- 
15  mined  distance  from  the  object  6,  which,  even  if  it  has  a 

flat  surface  in  the  figure,  may  have  a  curved  form  what- 
ever. 

In  fact,  the  hot  air  which  leaves  the  diffuser  7  of 
compressed  air,  pushes  the  band  1  against  the  object  6, 

20  conforming  to  the  shape  of  the  latter,  as  will  be 
explained  later  on.  The  central  part  5  comprises  a  com- 
pressed  air  inlet  duct  8  (for  instance  connected  to  a 
compressor),  by  means  of  which  cold  air  is  introduced 
inside  a  chamber  with  variable  volume  9.  The  cold  air  is 

25  fed  into  the  variable  volume  chamber  9  at  a  predeter- 
mined  pressure  (preferably  from  about  0,5  to  about  8 
bar)  adjusted  by  a  flow  control  valve  10,  which  is  set 
either  manually  or  automatically,  depending  on  the  size 
of  the  image  to  be  transferred. 

30  The  variable  volume  chamber  9  comprises  an 
upper  part  1  1a  and  a  lower  part  11b;  the  latter  one  may 
be  vertically  displaced  in  order  to  increase  or  decrease 
the  extension  of  the  inner  space  of  the  variable  volume 
chamber  9.  This  operation  is  done  automatically.  The 

35  volume  of  the  variable  volume  chamber  9  is  adjusted  as 
a  function  of  the  dimensions  of  the  image  to  be  trans- 
ferred,  and  internally  it  includes  an  electric  resistance 
12  having  the  shape  of  a  coil  which  heats  the  air  inside 
the  variable  volume  chamber. 

40  Reference  numeral  13  denotes  a  control  circuit 
which  closes  the  flow  control  valve  1  0,  when  a  predeter- 
mined  amount  of  air  has  entered  the  variable  volume 
chamber  9,  and  the  pressure  of  this  air  has  reached  the 
pressure  value  adjusted  by  the  flow  control  valve  1  0. 

45  At  this  moment,  while  the  variable  volume  chamber 
9  is  hermetically  sealed,  the  electric  resistance  12  is 
heated  up  through  the  control  circuit  13. 

The  temperature  of  the  air  inside  the  variable  vol- 
ume  chamber  9  is  adjusted  and  maintained  constant  by 

so  means  of  a  thermostat  (not  shown),  at  a  value  prefera- 
bly  between  40  and  700°C,  depending  on  the  kind  of 
band  or  strap  being  employed  and  suited  for  thermal 
transfer  of  images. 

The  air  contained  in  the  variable  volume  chamber  9 
55  will  be,  as  a  whole,  maintained  at  a  constant  pressure 

and  temperature. 
In  consequence  of  the  automatic  control  obtained 

through  the  control  circuit  13,  the  solenoid  valve  14  is 
operated,  so  as  to  let  the  air  flow  out  of  the  chamber  9, 

2 
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introducing  it  in  the  diffuser  7,  or  air  expansion  device, 
or  air  sprayer. 

The  diffuser  7  forms  an  "equipotential  plane",  that 
is,  the  heat  flow  which  passes  through  the  unit  of  area 
on  the  plane  located  at  the  outlet  1  5  of  the  diffuser  7,  is 
the  same  at  every  point  on  this  plane.  Furthermore,  the 
pressure  of  the  air  which  flows  out  of  the  diffuser  7,  is 
the  same  at  every  point  of  said  plane.  The  term  "equipo- 
tential"  means  that  both  conditions  are  satisfied. 

In  this  manner,  the  pressure  exerted  on  the  portion 
concerned  of  the  temperature-sensitive  band  or  strap 
and  the  heating  produced,  will  be  the  same  at  every 
point,  allowing  an  optimum  transfer  of  the  image  on  the 
object.  In  order  to  speed  up  the  emptying  operation  of 
the  chamber  9,  the  flow  control  valve  1  0  may  be  opened 
simultaneously  to  the  solenoid  valve  14,  introducing 
(cold)  air  into  the  chamber  9,  which  pushes  downwardly 
the  hot  air  contained  in  the  chamber  9. 

As  shown  in  the  figure,  the  section  1  '  of  the  temper- 
ature-sensitive  band  1  is  located  at  a  variable  distance 
from  the  diffuser  7,  depending  on  the  chosen  volume  of 
the  variable  volume  chamber  9.  The  hot  air  is  "sprayed" 
by  the  diffuser  7  on  the  band  or  strap  1',  and  the  latter 
thermically  transfers  the  image  on  the  surface  of  the 
object  6  conforming  to  the  shape  thereof. 

Claims 

1.  A  method  for  directly  transferring  images  on 
objects,  by  means  of  an  inked  temperature-sensi- 
tive  band  or  strap  and  a  hot  air  jet  acting  thereon 
and  pushing  the  band  into  intimate  contact  with  the 
object's  surface  characterized  in  that  it  comprises 
the  following  steps: 

i)  Hot  air  is  stored  at  a  controlled  temperature 
and  pressure,  inside  a  variable  volume  cham- 
ber  (9),  whose  volume  is  chosen  according  to 
the  dimensions  of  the  image  to  be  transferred; 
ii)  A  valve  (14)  is  opened  in  order  to  let  the 
stored  hot  air  flow  out  through  a  diffuser  (7) 
which  produces  an  "equipotential  plane"  or  air 
cushion,  through  which  a  constant  pressure 
and  a  constant  heat  flow  is  obtained  at  every 
point  of  the  whole  image  on  the  temperature 
sensitive  band  or  strap  (1),  the  latter  being 
pushed  against  the  surface  of  the  object,  thus 
conforming  to  its  shape  and  allowing  the  ther- 
mal  transfer  of  the  image. 

2.  A  method  according  to  claim  1,  characterized  in 
that  the  air  is  heated  up  directly  inside  the  variable 
volume  chamber,  through  an  electric  resistance 
(12),  to  which  a  voltage  is  applied  by  means  of  a 
control  circuit  (13). 

3.  A  method  according  to  claim  2,  characterized  in 
that  cold  air  is  introduced  into  the  variable  volume 
chamber  (9)  by  means  of  a  flow  control  valve  (1  0)  at 

a  predetermined  pressure  which  corresponds  to 
the  desired  final  pressure  of  the  air  inside  the  varia- 
ble  volume  chamber  (9)  before  its  heating. 

5  4.  A  method  according  to  claim  1,  characterized  in 
that  the  temperature  inside  the  variable  volume 
chamber  (9)  is  adjusted  by  a  thermostat,  which 
adapts  this  temperature  to  the  kind  of  employed 
temperature-sensitive  band  or  strap. 

10 
5.  A  method  according  to  claims  1  to  4,  characterized 

in  that  the  valve  (14)  which  allows  the  hot  air  stored 
inside  the  chamber  (9)  to  flow  out  through  the  dif- 
fuser  (7),  is  a  solenoid  valve  controlled  by  the  con- 

15  trol  circuit  (13). 

6.  A  method  according  to  claims  1  to  5,  characterized 
in  that  the  valve  (14)  which  allows  the  diffusion  of 
hot  air  and  which  is  operated  through  the  control 

20  circuit  (13),  is  opened  simultaneously  to  the  flow 
control  valve  (10),  in  order  to  speed  up  the  empty- 
ing  operation  of  the  variable  volume  chamber  (9). 

7.  A  device  for  directly  transferring  images  on  objects, 
25  by  means  of  an  inked  temperature-sensitive  band 

or  strap  and  a  hot  air  jet  acting  thereon,  comprising 
a  take-up  roller  (3)  and  a  pay-off  roller  (2),  and  a 
plurality  of  band  tightening  rollers  (4a,  4b),  charac- 
terized  in  that  it  comprises  also  a  variable  volume 

30  chamber  (9)  inside  which  hot  air  is  stored  at  a  con- 
stant  pressure  and  temperature,  said  hot  air  being 
discharged  through  a  diffuser  (7)  or  air  sprayer, 
when  a  valve  (14)  is  opened. 

35  8.  A  device  according  to  claim  7,  characterized  in  that 
the  air  is  introduced  into  the  variable  volume  cham- 
ber  while  it  is  still  cold,  by  means  of  a  flow  control 
valve  (10),  the  device  comprising  also  an  electric 
resistance  (1  2)  in  the  form  of  a  coil  which  heats  up 

40  the  air  inside  the  variable  volume  chamber  (9)  until 
a  predetermined  temperature  is  reached,  suited  to 
the  quality  of  the  employed  temperature-sensitive 
band  or  strap. 

45  9.  A  device  according  to  any  of  the  preceding  claims, 
characterized  in  that  the  valve  (1  4)  which,  when  it  is 
opened,  causes  the  hot  air  to  flow  out  of  the  cham- 
ber  (9),  is  a  solenoid  valve  (14);  the  device  compris- 
ing  also  a  control  circuit  (13)  which  besides  heating 

so  up  the  electric  resistance  (12),  automatically  con- 
trols  the  opening  and  closing  operations  of  the  flow 
control  valve  (10)  and  of  the  solenoid  valve  (14). 

10.  A  device  according  to  any  of  the  preceding  claims, 
55  characterized  in  that  the  temperature  of  the  air 

inside  the  chamber  (9)  is  preferably  adjusted  so  as 
to  be  included  within  an  interval  from  about  40°C  to 
about  700°C. 
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Patentanspriiche 

1  .  Verfahren  zur  direkten  Ubertragung  von  Bildern  auf 
Gegenstanden,  mittels  eines  temperaturempfindli- 
chen  Bandes  worauf  Tinte  angebracht  worden  ist,  s 
und  mittels  eines  Heissluftstrahls  der  darauf  wirkt 
und  das  Band  unmittelbar  in  Beruhrung  mit  der 
Gegenstandsoberflache  bringt  und  darauf  druckt, 
dadurch  gekennzeichnet,  dass  es  folgende  Schritte 
umfasst:  10 

2.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich-  30 
net,  dass  die  Luft  direkt  innerhalb  der  Kammer  mit 
variablem  Volumen,  mittels  eines  elektrischen 
Widerstandes  (12)  an  welchem  eine  Spannung 
durch  die  Steuerschaltung  (13)  angelegt  ist, 
erwarmt  wird.  35 

3.  Verfahren  nach  Anspruch  2,  dadurch  gegennzeich- 
net,  dass  kalte  Luft  innerhalb  der  Kammer  mit  varia- 
blem  Volumen  (9)  mittels  eines  Stromregelventils 
(10)  und  unter  vorgegebenem  Druck,  der  dem  40 
gewiinschten  Enddruck  der  Luft  vor  ihrer  Erwar- 
mung  in  der  Kammer  mit  variablem  Volumen  (9) 
entspricht,  eingeleitet  wird. 

4.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich-  45 
net,  dass  die  Temperatur  in  der  Kammer  (9)  mit 
variablem  Volumen  durch  einen  Thermostaten 
geregelt  wird,  welcher  diese  Temperatur  zu  den 
Eigenschaften  des  benutzten  temperaturempfindli- 
chen  Bandes  anpasst.  so 

5.  Verfahren  nach  Anspruch  1  bis  4,  dadurch  gekenn- 
zeichnet,  dass  das  Ventil  (14)  welches  die  in  der 
Kammer  gespeicherte  heisse  Luft  durch  den  Diffu- 
sor  (7)  stromen  lasst,  ein  durch  die  Steuerschaltung  55 
(13)  gesteuertes  Solenoidventil  bildet 

6.  Verfahren  nach  Anspruch  1  bis  5,  dadurch  gekenn- 
zeichnet  dass  das  Ventil  (14)  welches  die  Diffusion 

der  heissen  Luft  erlaubt  und  durch  die  Steuerschal- 
tung  gesteuert  wird,  gleichzeitig  mit  dem  Stromre- 
gelventil  (10)  geoffnet  wird,  urn  die  Entleerung  der 
Kammer  (9)  mit  variablem  Volumen  zu  beschleuni- 
gen. 

7.  Vorrichtung  zur  direkten  Bildiibertragung  auf 
Gegenstanden,  durch  ein  temperaturempfindliches 
Band,  worauf  Tinte  angebracht  worden  ist,  und 
durch  einen  Heissluftstrahl  der  auf  das  Band  wirkt, 
bestehend  aus  einer  Wicklungsrolle  (3)  und  einer 
Abwicklungsrolle  (2),  sowie  aus  einer  Mehrzahl  von 
Spannrollen  (4a,  4b)  fur  das  Band,  dadurch 
gekennzeichnet,  dass  die  Vorrichtung  auch  eine 
Kammer  mit  variablem  Volumen  (9)  aufweist,  inner- 
halb  welcher  heisse  Luft  unter  konstantem  Druck 
und  Temperatur  gespeichert  wird,  wobei  diese  Luft 
durch  einen  Diffusor  (7)  bzw.  eine  Luftspruhvorrich- 
tung  ausgelassen  wird,  wenn  ein  Ventil  (14)  geoff- 
net  wird. 

8.  Vorrichtung  nach  Anspruch  7,  dadurch  gekenn- 
zeichnet,  dass  die  noch  kalte  Luft  in  die  Kammer 
mit  variablem  Volumen  durch  Betatigung  des 
Stromregelventils  (10)  eingeleitet  wird,  und  dass 
die  Vorrichtung  auch  einen  schraubenlinienformi- 
gen  elektrischen  Widerstand  (1  2)  aufweist,  welcher 
die  sich  in  der  Kammer  mit  variablem  Volumen  (9) 
bef  indliche  Luft,  bis  zur  Erreichung  der  vorgegebe- 
nen,  der  Qualitat  des  verwendeten  temperaturemp- 
findlichen  Bandes  entsprechenden  Temperatur, 
erwarmt. 

9.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  dadurch  gekennzeichnet,  dass  das 
Ventil  (14)  welches  in  der  geoffneten  Lage  die 
heisse  Luft  von  der  Kammer  (9)  herausstromen 
lasst,  ein  Solenoidventil  (14)  bildet,  wobei  die  Vor- 
richtung  weiterhin  eine  Steuerschaltung  (13)  auf- 
weist,  welche  neben  der  Erwarmung  des 
elektrischen  Widerstands  (12),  automatisch  auch 
das  Offnen  und  Schliessen  des  Stromregelventils 
(10)  und  des  Solenoidventils  (14)  bewirkt. 

10.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  dadurch  gekennzeichnet,  dass  die 
Temperatur  der  Luft  in  der  Kammer  (9)  vorzugs- 
weise  so  geregelt  wird,  dass  sie  im  Intervall  zwi- 
schen  etwa  40°C  und  etwa  700°C  liegt. 

Revendications 

1.  Un  procede  pour  le  transfert  direct  d'images  sur 
des  objects  au  moyen  d'une  bande  ou  courroie 
encree  thermosensible  et  d'un  jet  d'air  chaud  agis- 
sant  sur  ladite  bande  et  poussant  la  bande  en  con- 
tact  etroit  avec  la  surface  de  I'objet,  caracterise  de 
ce  qu'il  comprend  les  phases  suivantes: 

i)  Heisse  Luft  wird  unter  kontrolliertem  Druck 
und  kontrollierter  Temperatur  innerhalb  einer 
Kammer  (9)  mit  variablem  Volumen  gespei- 
chert,  wobei  das  Volumen  nach  der  Abmes-  15 
sung  des  zu  iibertragenden  Bildes  gewahlt 
wird; 
ii)  ein  Ventil  (14)  wird  geoffnet  urn  die  gespei- 
cherte  heisse  Luft  durch  den  Diffusor  (7)  her- 
ausstromen  zu  lassen,  welcher  eine  20 
Aquipotentialebene  bzw.  ein  Luftkissen 
erzeugt,  durch  welches  ein  konstanter  Druck 
und  Temperaturfluss  auf  jedem  Bildpunkt  des 
temperaturempfindlichen  Bandes  (1)  entsteht, 
derart  dass  letzteres  gegen  die  Gegenstands-  25 
oberflache  gedriickt  wird  und  ihre  Gestalt 
annimmt,  urn  dadurch  die  thermische  Bildiiber- 
tragung  zu  ermoglichen. 

55 
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i)  I'air  chaud  est  maintenu  a  temperature  et 
pression  controlees  dans  una  chambre  (9)  dont 
le  volume  peut  varler  selon  les  dimensions  de 
I'image  qui  doit  etre  transferee; 
ii)  une  soupape  (1  4)  est  ouverte  pour  faire  sor-  s 
tir  I'air  chaud  a  travers  un  diffuseur  (7)  qui  pro- 
duit  un  "plan  equipotentiel"  ou  coussin  d'air 
assurant  une  pression  et  un  debit  de  chaleur 
constants  sur  chaque  point  de  I'image  qui  se 
trouve  sur  la  bande  ou  courroie  (1)  thermosen-  w 
sible,  ladite  bande  etant  poussee  contre  la  sur- 
face  de  I'objet,  se  conformant  ainsi  a  sa  forme 
et  donnant  lieu  au  transfert  thermique  de 
I'image. 

15 
2.  Un  procede  selon  la  Revendication  1  ,  caracterise 

de  ce  que  I'air  est  rechauffe  directement  a  I'interieur 
da  la  chambre  a  volume  variable  par  une  resistance 
electrique  (12)  dont  le  voltage  est  alimente  par  un 
circuit  de  controle  (13).  20 

3.  Un  procede  selon  la  Revendication  2,  caracterise 
de  ce  que  I'air  froid  est  introduit  dans  la  chambre  a 
volume  variable  (9)  par  une  soupape  de  controle  du 
flux  (10)  a  une  pression  predeterminee  qui  corres-  25 
pond  a  la  pression  finale  desiree  de  I'air  a  I'interieur 
de  la  chambre  a  volume  variable  (9)  avant  le 
rechauffement. 

vaporisateur  d'air  suivant  I'ouverture  d'une  soupape 
(14). 

8.  Un  dispositif  selon  la  Revendication  7,  caracterise 
de  ce  que  I'air  est  introduit  encore  froid  dans  la 
chambre  a  volume  variable  grace  a  une  soupape 
de  controle  du  flux  (10),  le  dispositif  comprenant 
aussi  une  resistence  electrique  (12)  de  forme  spi- 
roi'dale  qui  rechauffe  I'air  dans  la  chambre  a  volume 
variable  (9)  jusqu'a  une  temperature  predeterminee 
en  fonction  de  la  qualite  de  la  bande  ou  courroie 
thermosensible  utilisee. 

9.  Un  dispositif  selon  les  revendications  precedentes, 
caracterise  de  ce  que  la  soupape  (14)  qui,  une  fois 
ouverte,  fait  sortir  I'air  chaud  de  la  chambre  (9),  est 
une  soupape  solenoi'dale  (14),  le  dispositif  compre- 
nant  aussi  un  circuit  de  controle  (13)  qui  rechauffe 
la  resistence  electrique  (12)  et  en  meme  temps 
controle  automatiquement  les  operations  d'ouver- 
ture  et  fermeture  de  la  soupape  de  controle  du  flux 
(10)  et  de  la  soupape  solenoi'dale  (14). 

10.  Un  dispositif  selon  les  revendications  precedentes, 
caracterise  de  ce  que  la  temperature  de  I'air  dans  la 
chambre  (9)  est  reglee  de  preference  de  fagon  a 
etre  comprise  entre  40°C  et  700°C. 

4.  Un  procede  selon  la  Revendication  1  ,  caracterise  30 
de  ce  que  la  temperature  a  I'interieur  de  la  chambre 
a  volume  variable  (9)  est  reglee  par  un  thermostat 
qui  adapte  cette  temperature  au  type  de  bande  ou 
courroie  thermosensible  utilisee. 

35 
5.  Un  procede  selon  les  Revendications  de  1  a  4, 

caracterise  de  ce  que  la  soupape  (1  4)  qui  permet  la 
sortie  de  I'air  chaud  contenu  dans  la  chambre  (9) 
par  un  diffuseur  (7)  est  une  soupape  solenoi'dale 
controlee  par  le  circuit  de  controle  (13).  40 

6.  Un  procede  selon  les  Revendications  de  1  a  5, 
caracterise  de  ce  que  la  soupape  (1  4)  qui  permet  la 
diffusion  de  I'air  chaud  et  qui  est  actionnee  par  le 
circuit  de  controle  (1  3)  est  ouverte  au  meme  temps  45 
que  la  soupape  de  controle  du  flux  (10)  de  fagon  a 
accelerer  I'operation  de  vidage  de  la  chambre  a 
volume  variable  (9). 

7.  Un  dispositif  de  transfert  direct  d'images  sur  des  so 
objets  au  moyen  d'une  bande  ou  courroie  encree 
thermosensible  et  d'un  jet  d'air  chaud  agissant  sur 
ladite  bande,  comprenant  un  rouleau  enrouleur  (3), 
un  rouleau  derouleur  (2)  et  une  pluralite  de  rou- 
leaux  (4a,  4b)  de  coulissement  de  la  bande,  carac-  55 
terise  de  ce  que  ce  dispositif  comprend  aussi  une 
chambre  a  volume  variable  (9)  contenant  de  I'air 
chaud  a  temperature  et  pression  constantes,  I'air 
chaud  etant  decharge  a  travers  un  diffuseur  (7)  ou 

5 
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