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I have filed application in England No. 16,138 
dated June 6, 1933, and England No. 11,289 dated 
Apr. 14, 1934. 
The present invention relates to the steaming 

of materials, for instance, textile materials such 
as cloth for the purpose of conditioning or mois 
tening the same or for heating the material with 
out drying. 
Steaming is a process which is frequently emi 

ployed particularly in the textile trade for vari 
ous purposes, for instance, for imparting condi 
tion or weight to materials, or for the ageing of 
cotton cloth after printing. 
The chief objects of the present invention are 

to accelerate the moistening or steaming process 
and to enable it to be carried out in an apparatus 
of relatively small bulk. 
According to the present invention Saturated 

or unsuperheated steam or Water vapour is 
caused to flow in a closed circuit through nozzles 
and on to the material and has head imparted 
thereto by mechanical means such as a fan dur 
ing its circulation in Said circuit in Order to 
obtain a relatively high velocity of the steam 
leaving the nozzles. 
Thus, in order to obtain a relatively high veloc 

ity of the steam leaving the nozzles it is unnec 
essary to rely upon energy inherent in the steam 
itself. 
Consequently, the same steam may be passed 

through the circuit a number of times without 
any reduction in the speed thereof leaving the 
nozzles and if desired exhaust or dead steam may 
be employed. 
The steam may be projected on to the material 

simultaneously on to both sides thereof, and at 
an angle thereto, that is non-parallel with the 
web and the steam speed may advantageously lie 
between 10 and 32 feet per secondi. 

If desired, the speed of the steam may be rather 
lower than 10 feet per second, but then the 
steaming process would be correspondingly 
Sower. 
The invention is more particularly described 

with reference to the accompanying drawings in 
which:- 

Figure 1 is the diagrammatic view of a steam 
ing apparatus. 

Figure 2 is a fragmentary sectional elevation of 
one form of construction similar to Figure 1, 

Figure 3 is a fragmentary part-sectional plan 
view corresponding to Figure 2 and 

Figure 4 is a corresponding sectional elevation. 
Figure 5 is a diagrammatic view of another 

(C. 26-48) 
form of construction particularly suitable for 
ageing. w 

in the arrangement shown in Figure 1 a pair 
of steamer units , 2 are arranged on opposite 
sides of a web 3 to be steamed, each unit com 
prising a suction chamber 4 and pressure cham 
bers 5, 6. The pressure chambers 5, 6 have con 
vergent nozzles 7 directed towards the web 3 at an 
angle thereto. It will be noted that the nozzles 

are inclined towards the suction chambers 4 
which have inlet openings 8 for the Steam after 
its engagement with the web 3. The inlet of a 
fan 9 is shown diagrammatically in dotted lines 
and is connected to both suction chambers 4, 
the discharge to the fan being commonly con 
nected with all the pressure chambers 5, 6, so that, 
the steam is caused to flow in a closed circuit 
through the fan to 'the pressure chambers 
through the nozzles on to the Web and then back 
through the openings 8 into the suction chambers 
to the fan. 
A suitable pipe O leads into one of the suc 

tion chambers for supplying fresh steam to the 
circult whilst a drain f is provided for with 
drawing Condensate. As will be seen from Fig 
ures 2 and 3 the fan 2 driven by a motor f3 is 
enclosed within a casing 4 extending over the 
ends of all of the suction and pressure chambers, 
the eye of the fan 9 communicating directly with 
the suction chambers 4, the fan plates being open 
at their periphery to the casing 4 and communi 
cating freely with the pressure chambers 5, 6. 
The end nozzle 7a as shown in Figure 4 has a 

steam heater pipe 5 secured thereto, preferably 
by soldering or iorazing, so that the steam pass 
ing through the end nozzles is warmed to pre 
vent condensation. It will be appreciated that 
condensation in the end nozzle a will permit 
drops of water to drip on to the material. Con 
densation in the lower nozzle is of no impor 
tance, as the drops of water would fall back 
through the nozzle and could be easily drained 
away. 

The entrances to the upper nozzles 7a and 7b 
are enclosed by walls. f6, 7 which permit only a 
narrow passage for the steam into the nozzles, 
whereby a wire-drawing of the steam is set up, 
which effects a measure of drying to prevent con 
densation in the upper nozzles. As a further 
safeguard against condensation gilled heater 
tubes 8 are provided between the walls 6. 

If desired, a single unit consisting of three 
chambers 5, 4, 6 may be employed for the treat 
ment of one side only of a web of material. Such 
chambers may be disposed on the underside of a 
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2 
Web of material and heater pipes may be provided 
On the upper side of the Web. 

Figure 5 shows an arrangement in which a Web 
2O is guided by means of rollers 2, 22, 23 through 
a chamber 24 so that two straight runs 25, 26 of 
the material are obtained. Three steam casings 
27, 28, 29, having nozzles 30, 3, 32 are connected 
by a duct 33 with the discharge side of a fan 
34, the suction side of the fan 35 being connected 
with the chamber 24, whereby steam is projected 
by the fan into the casings and through the noz 
zles on to both sides of the web and is withdrawn 
in closed circuit by the fan to be re-projected. 
A suitable drain 86 is provided for withdrawing 
condensate from the chamber 24 whilst a pipe 
is provided for Supplying fresh steam to the 
chamber. The arrangement shown in Figure 5 
is particularly suitable for the ageing of Cotton 
cloth. 
In the ageing of cloth after printing it usually 

is not essential to steam both sides of the cloth 
as the cloth is printed on One side only although. 
steaming on both sides is advantageous for the 
sake of the cooling effect which may be pro 
duced, partly by the steam velocity and partly 
by the fact that the steam temperature may be 
lower than the temperature of the chemical ac 
tion which takes place on the cloth after printing. 

In employing any of the constructions de 
Scribed trays may be inserted between the nozzles 
and the web should it be desired to prevent steam 
ing on one side of the web or alternatively the 
nozzles may be arranged so as to treat one side 
Only of the Web. 

In employing a construction similar to that 
shown in Figure 5, the cloth may be led into 
the chamber near the top and may be supported 
by rollers near the top only, being allowed to 
hang in a fold or folds from such rollers where 
by the cloth engages on one side only with the 
rollers. 
It will be appreciated that since the steam 

can be projected on to the cloth at relatively 
high velocity a relatively great penetrative effect 
may be obtained, and furthermore, since the 
steam is continuously circulated through the 
apparatus, the possibility of condensed steam be 
ing deposited on the material is reduced. 

Also the projection of steam on to the mate 
rial at high velocity enables the material to be 
maintained in a relatively cool condition and 
this is of particular value in connection with 
the ageing of cloth, as in certain cases the chemi 
cal action which is set up between the steam and 
the dyeing materials or the vehicles for such 
dyeing materials causes local high temperatures. 
When the invention is employed for the pur 

pose of heating without drying, the consumption 
of steam may be negligible so that the supply 
of fresh steam to the circuit may be very small. 
In this case the withdrawal of heat from the 
Steam by the material may be considerable and 
heating means such as steam heating coils may 
be included in the circuit in order to maintain 
the temperature of the steam in circuit. 
I declare that what I claim is:- 
1. Apparatus for the steaming of materials 

for conditioning or moistening the same or for 
heating the same without drying, comprising a 
casing having nozzles in one wall thereof, a fan 
having its discharge connected with the inlet 
to Said casing, whilst the suction side thereof 
COmnunicates with the outlet side of said noz 
2les, means for supplying unsuperheated steam 
to said casing or to the fan and means for 

2008,280 
preventing condensation of water in said nozzles. 

2. Apparatus for the steaming of materials 
for conditioning or moistening the same or for 
heating the same without drying, comprising a 
fan, a pair of pressure chambers communicat 
ing with the discharge side of the fan and each 
having nozzles formed in one wall thereof for 
projecting Saturated steam on to the material, 
a Suction chamber communicating with the suc 
tion side of the fan and having an opening for 
the admission of steam thereto from said nozzles 
after engagement with the material, the nozzles 
of said pressure chamber being oppositely dis 
posed towards the Suction chamber and means 
for preventing Condensation of water in said 
nozzles. 

3. Apparatus for the steaming of materials 
for conditioning or moistening the same or for 
heating the same without drying, comprising a 
fan for blowing Saturated steam, a pair of suc 
tion chambers arranged face to face having 
Openings in their opposed faces and connected 
with the suction side of the fan, two pairs of 
pressure chambers connected with the discharge 
side of the fan, the chambers of each pair be 
ing located on opposite sides of one of said suc 
tion chambers and having nozzles in one wall 
thereof opposed to nozzles in one wall of a pres 
Sure chamber of the other pair and means for 
preventing condensation of water in the upper of 
Said nozzles. 

4. Apparatus for the Steaning of materials for 
conditioning or moistening the same or for heat 
ing the Same without drying, comprising a fan for 
blowing Saturated steam, an upper suction cham 
ber and a lower Suction chamber both connected 
to the inlet of the fan and having opposed sub 
stantially horizontal apertured faces for the ad 
mission of steam thereto, two pairs of pressure 
chambers connected with the discharge side of 
the fan and having opposed horizontal faces pro 
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vided with nozzles for the projection of steam on 
to opposite sides of the material, the chambers of 
each pair being located on opposite sides of a suc 
tion chamber and means for wire-drawing the 
steam entering the nozzles of the upper pressure 
chambers. 

5. Apparatus for the steaming of materials for 
conditioning or moistening the same or for heat 
ing the same without drying, comprising a fan for 
blowing Saturated Steam, an upper suction cham 
ber and a lower Suction chamber both connected 
to the inlet of the fan and having opposed sub 
stantially horizontally apertured faces for the ad 
mission of steam thereto, two pairs of pressure 
chambers connected with the discharge side of 
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the fan and having opposed horizontal faces pro 
vided with nozzles for the projection of steam on 
to opposite sides of the material, the chambers of 
each pair being located on opposite sides of a suc 
tion chamber and means for warming the steam 
entering the nozzles of the upper pressure cham 
berS. 

6. Apparatus for the steaming of materials for 
conditioning or moistening the same or for heat 
ing the Same without drying, comprising a fan for 
blowing Saturated steam, an upper suction cham 
ber and a lower suction chamber both connected 
to the inlet of the fan and having opposed sub 
Stantially horizontal apertured faces for the ad 
mission of steam thereto, two pairs of pressure 
chambers connected with the discharge side of 
the fan and having opposed horizontal faces pro 
vided with nozzles for the projection of steam on 
to opposite sides of the material, the chambers of 
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each pair being located on opposite sides of a suc 
tion chamber and steam heater pipes above the 
nuzzles of the upper pressure chambers for warm 
ing the steam entering said nozzles. 

7. Apparatus for the steaming of materials for 
conditioning or moistening the same or for heat 
ing the same without drying, comprising a fan 
for blowing saturated steam, an upper suction 
chamber and a lower Suction chamber both con 
nected to the inlet of the fan and having opposed 
Substantially horizontal apertured faces for the 
admission of steam thereto, two pairs of pressure 
chambers connected with the discharge side of 
the fan and having opposed horizontal faces pro 
vided with nozzles for the projection of steam on 
to opposite sides of the material, the chambers of 
each pair being located on opposite sides of a 
Suction chamber and a steam pipe connected in 

heat conducting relationship with the Outermost 
nozzles of the upper pressure chambers. 

8. Apparatus for the steaning of materials for 
conditioning or moistening the same or for heat 
ing. the same without drying, comprising a fan, 
a pair of pressure chambers communicating with 
the discharge side of the fan and each having noz 
zles formed in one wall thereof for projecting sat 
rated steam on to the material, a Suction chain 

ber communicating with the suction side of the 
fan and having an opening for the admission of 
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steam thereto from said nozzles after engagement 
with the material, the nozzles of said pressure 
chamber being oppositely disposed towards the 
suction chamber and a steam pipe connected in 15 
heat conducting relationship with at least one of 
the nozzles of the pressure chambers. 

WILLIAM WYCLIFFE SPOONER, 


