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UNITED STATES PATENT OFFICE 

2,591,621 
TENTER, DRER. 

Michael Shegda, Philadelphia, Pa., assignor to . 
Proctor & Schwartz, Inc., Philadelphia, Pa., a 
corporation of Pennsylvania 
Application January 8, 1951, Serial No. 204,945 

(C. 34-58) 5 Cairns. 

This invention relates to new and useful in 
provements in dryers, and more particularly to 
dryers of the tenter type wherein fabric or cloth 
is impaled along its opposite edges upon the pins 
of a tenter chain and is carried thereby through 
the dryer. 
'. In dryers of this type heated air or other 
medium generally is discharged vertically into 
contact with opposite surfaces of the fabric from 
nozzles arranged both above and below the fabric 
carried on the tenter chain. It is important, of 
course, to obtain the maximum possible produc 
tion from the dryer and hence the demand Con 
tinuously is to operate the dryers at higher speeds 
using larger volumes of drying air at higher 
temperatures. The use of larger volumes of 
drying air requires that the discharge Velocity of 
the air be increased accordingly So that a point 
is reached where it is very difficult to maintain 
the opposite side edges of the fabric engaged 
upon the pins of the tenter chain. 

In the past it has been attempted to Solve this 
problem by discharging drying air at a substan 
tially higher velocity against the upper Surface of 
the fabric than against the bottom or underSur 
face thereof. This practice, however, defeats the 
purpose of the slack or tensionless drying of the 
fabric transversely thereof since the greater air 
velocity directed downwardly against the top fab 
ric surface gives the fabrica, Very definite CrOSSWise 
tension. In other instances resort has been made 
to providing rails along and above the opposite 
edges of the fabric which are designed to hold 
the fabric edges down upon the tenter pins, but 
an arrangement such as this is objectionable be 
cause the rails leave an unsightly rub mark on 
the surface of the finished fabric. 
With the foregoing in mind, the principal ob. 

ject of the present invention is to provide in a 
tenter dryer a novel construction and arrange 
ment of the nozzles above and below the fabric 
which operate to discharge substantially large 
volumes of drying air against the upper and 
lower surfaces of the fabric without tending to 
disengage the fabric from the pins of the tenter 
chain and while maintaining the fabric substan 
tially slack and free of croSSWise tension. 
Another object of the invention is to provide a 

tenter dryer construction of the stated type eme 
bodying a novel construction and arrangement 
of the air nozzles therein which is operable to 
provide a substantially increased rate of produc 
tion or capacity as compared with like dryers 
which do not embody this invention. 
A further object of the invention is to provide 

a novel drying medium nozzle construction for 
tenter dryers having the aforesaid features and 
advantages which is of relatively simplified con 
struction, comparatively inexpensive to manu 
facture and is highly effective and efficient in op 
eration and use of the dryer. 

O 

5 

20 

25 

30 

35 

40 

45 

50 

dryer for fabric. 

These and other objects of the invention and 
the various features and details of the construc 
tion and operation thereof are hereinafter fully 
set forth and described with reference to the ac 
companying drawings, in which: . . . 

Fig. 1 is a vertical Sectional view longitudinally 
through a tenter dryer incorporating the present 
invention; 

Fig. 2 is an enlarged transverse sectional view 
on line 2-2, Fig. 1; 

Fig. 3 is an enlarged fragmentary sectiona, 
View transversely of the tenter chain and the adi 
jacent portions of the upper and lower nozzles 
illustrating the Operation of the nozzle construc 
tion of the present invention; 

Fig. 4 is a fragmentary view in plan from the 
underside of one of the upper discharge nozzles 
showing the contour or configuration of the 
nozzle outlet; 

Fig. 5 is a plan view from above of one of th 
OWer discharge nozzles ShOWing the contour. Or 
configuration of the nozzle outlet; . . . 

Fig. 6 is a view similar to Fig. 4 showing modi 
fied construction and arrangement of the upper 
discharge nozzle openings, and; 

Fig. 7 is a view similar to Fig. 5 showing a 
modified construction and arrangement of the 
lower discharge nozzle openings, 

Referring now more particularly to the draw 
ings, there is disclosed a conventional type tenter 

The dryer illustrated comprises 
an insulated elongated enclosure or housing 
having an inlet opening 2 at One end for the 
fabric and tenter chain and an outlet opening 3 
therefor at the opposite end. The insulated en 
closure or housing is provided with a central 
raised portion 4 in which are mounted suitable 
heating coils 5 and a blower 6 for heating and re 
circulating, respectively, the air or other drying 
medium. 
Movable longitudinally through the dryer 

housing are the parallel courses of a conven 
tional type tenter chain comprising roller con 
nected links which travel in suitably spaced 
parallel rails 8 that extend longitudinally 
through the dryer housing . The two courses of 
the chain are each provided with inwardly pro 
jecting arms 9 which are provided with upstand 
ing tenter pins 0 on which the opposite selvage 
edges of a fabric are impaled, for example, in 
the manner and relation shown in Fig. 3 of the 
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drawings. 
Disposed above and below the tenter chain and 

fabric carried thereby are chambers 3 and 
4, respectively, which, as shown in Figs. 1 and 2, 
extend entirely transversely of the fabric as 
well as substantially the entire length of the dry 
er f. These chambers 3 and 4 are Supplied 
continually with heated drying air from the 
blower 6 through duct f and branches 6 and 
7. The confronting wall portions of the chann 



3 
bers 3 and 4, namely, the bottom wall 8 of the 
upper chamber 3 and the top wall 9 of the low 
er chamber 4, are constructed to provide therein 
a plurality of nozzles 20 and 2, respectively, for 
discharging the drying medium from the cham 
bers 3 and 4 into contact with the fabric . 
As shown in Figs. 1 and 2 of the drawings, the 
nozzles 2 and 2 f extend entirely transversely of 
the tenter chain and fabric and are disposed 
at equally spaced intervals longitudinally thereof 
within the dryer housing with the nozzles 2 
of the upper chamber 3 disposed in opposed 
confronting relation with respect to the nozzles 
2 of the lower chamber shown in Fig. 1. 

In accordance with the present invention, the 
transversely extending nozzles. 2 of the upper 
chamber 3 are constructed to provide an outlet 
or discharge opening for each nozzle. having the 
contour or configuration shown in Fig. 4 of the 
drawings. Thus, each of the transversely ex 
tending nozzles 20 of the upper charber 3 are 
constructed to provide an outlet ol' discharge 
opening which has a predetermined maximum 
width at its opposite lateral eXtremities as in 
dicated at 22 and gradually decreases in Width 
in opposite. directions inwardly from its ends to 
a point centraliy of the nozzles 23 which is of 
predetermined minimum width. 
On the other hand, the nozzles 2 of the lower 

chamber 4 are constructed to provide an outlet 
or discharge opening having the contour or con 
figuration shown in Fig. 5 of the drawings 
wherein the nozzle outlet opening is of prede 
termined maximum Width at its midpoint and 
gradually decreases in opposite directions out 
Wardly to a predetermined hininium width at 
the opposite ends of the nozzles. In the ill 
lustrated embodiment of the invention the di 
lensions of the maximum and minimun Widths 
of the discharge openings of the upper nozzles 
2) are the same as the maximum and minimum 
dimensions of the outlet openings of the lower 
nozzles 2, although this is not essential and the 
relative dirnensions of the respective portions of 
the nozzle outlet openings will ba determined 
largely by the fabric being dried in any given 
CaSe. 
By constructing tie upper aid lower Sets of 

discharge nozzles 2C and 2 as described it Will 
be observed that the upper nozzles 2 operate to 
discharge a greater volume of drying air fron 
the opposite end portions of the nozzle onto the 
Selvage edge portions of the fabric on the 
tenter chains while a lesser volume of air is dis 
charged onto the central poitions of the upper 
surface of the fabric i from the central por 
tions of the nozzles 2S. Conversely, the lower 
nozzles 2 operate to discharge a greater Voluine 
of ail upwardly against the central portion of 
the inde'Side of the fabric While a lessel volune 
of ail is discharged from the ends of the lc Wel' 
nozzles against the underside of the Selvage edge 
portions of the fabric . 
The effect of this is shown iii Fig. 3 of the 

drawings wherein it will be observed that greater 
volume of drying air directed downwaldly onto 
the Selvage edge portions of the fabric inwardly 
adjacent the tenter chains 8 operates to deflect 
the fabric downwardly at a Small angle which 
serves to prevent the fabric from becoming dis 
engaged from the tenter pins it. On the other 
hand, the greater volume of air directed up 
wardly against the underside of the central por 
tion of the fabric Serves to maintain the ceil 
tral portion of the fabric elevated in a relative 
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ly floating condition. Without causing the edge 
portions of the fabric to be raised to a point 
where they can be Snapped loose and disengaged 
from the tenter pins 0. Furthermore, by ef 
fecting a relatively elevated floating condition 
of the central portion of the fabric crosswise 
tension in the fabric due to sagging is eliminated 
So that Substantially slack or tensionless drying 
of the fabric is accomplished. 
Drying air discharged against the fabric 

from the upper and lower sets of nozzles 20 and 
2 finds its Way laterally outward from between 
the chambers 3 and f is whence it is drawn 
upwardly within the housing through the heat 
ing coils 5 where it is reheated and then is re 
circulated by the blower 6 through the duct S 
and branches 6 and it to the chambers 3 and 

, respectively. 
In lieu of the nozzle opening construction 

shown in Figs. 4 and 5 of the drawings and pre 
viously described herein the nozzle opening con 
struction and arrangement shown in Figs. 6 and 

respectively may be employed to advantage. 
For example, as showin in Fig. 6 of the drawings, 
the upper discharge nozzles 20 nay be provided 
in lieu of a single continuous outlet opening with 
a Series of openings of gradually decreasing area 
inwardly from opposite ends of the nozzle. Like 
Wise in lieu of the continuous single opening 
Shown in Fig. 5, the lower nozzles. 2 may be pro 
vided with a Series of openings of gradually in 
creasing area in Wardly from opposite ends of the 
nozzle as shown in Fig. 7. 
By the present invention the use of large vol 

unes of drying air at higher velocities may be 
accomplished to an extent that the capacity or 
production of tenter dryers of this type may be 
increased by as much as 20%. At the same time 
the invention provides a novel nozzle construc 
tion and arrangernet which is operable to assist 
in maintaining the fabric impaled upon the 
tenter pins while the central portion of the fabric 
Inay be supported in a relatively elevated floating 
condition to minimize transverse stretch and 
thereby provide Substantially slack or tensionless 
drying of the fabric. 
While a particular embodiment of the inven 

tion has been illustrated and described herein, 
it is not intended to limit the invention to such 
disclosure and changes and modifications may 
be made within the scope of the invention. 

claii: 
1. In a tenter dryer comprising a housing and a 

tenter chain movable longitudinally therethrough 
provided with upstanding pins upon which the 
oppasite Selvage edges of a fabric are impaled to 
convey the fabric through the dryer, a plurality of 
transversely disposed discharge nozzles for dry 
ing air uniformly spaced longitudinally of the 
housing above and below the fabric and con 
structed to cause Substantially larger volumes of 
drying air to be discharged downwardly at the 
Selvage edge portions of the fabric than are 
discharged upwardly against the underside of said 
edge portions to thereby retain the fabric im 
paled on the pins and to cause a substantially 
iarger volume of drying air to be discharged up 
wardly against the underside of the fabric cen 
tral portion than is discharged downwardly there 
on to thereby support the fabric in an elevated 
relatively floating condition. 

2. In a tenter dryer comprising a housing and a 
tenter chain movable longitudinally therethrough 
provided with upstanding pins upon which the 
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Opposite Selvage edges of a length of fabric are 
impaled to convey the fabric through the dryer, 
a plurality of transversely disposed discharge 
Inozzles for drying air uniformly spaced longi 
tudinally of the housing above the fabric and 
having outlet openings constructed to discharge 
larger Volumes of drying air downwardly onto 
the Selvage edgeportions of the fabric and a lesser 
Volume of air downwardly onto the center por 
tion thereof, and a corresponding plurality of dis 
charge nozzles for drying air similarly arranged 
below the fabric constructed to discharge lesser 
Volumes of air upwardly against the underside 
of the Selvage edge portions of the fabric and a 
larger volume of drying air upwardly against the 
central underside of the fabric, the larger volumes 

O 
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of air discharged downwardly onto the Selvage . 
edge portions of the fabric being substantially 
greater than the lesser Volunes of air discharged 
upwardly against Said selvage edge portions to 
retain Said edge portions impaled on the pins 
and the larger Volume of air discharged upwardly 
against the underside of the fabric central portion 
being Substantially greater than the lesser voluane 
of air discharged downwardly onto the fabric 
central portion so that the latter is supported in 
an elevated relatively floating condition between 
its Selvage edgeS. 

3. In a tenter dryer comprising a housing and 
a tenter chain movable longitudinally there 
through provided with upstanding pins upon 
Which the opposite Selvage edges of a fabric are 
impaled to convey the fabric through the dryer, 
a plurality of discharge nozzles for drying air 
unifornly spaced longitudinally of the housing 
and extending croSSwise above the fabric to dis 
charge air downwardly against the upper surface 
thereof, a corresponding plurality of discharge 
nozzles for drying air similarly arranged below the 
fabric to discharge drying air upwardly against 
the lower Surface thereof, the nozzles above the 
fabric each having a continuous outlet opening 
CrOSSWise of the fabric of predetermined maxi 
nun Width at the opposite ends of said opening 
and gradually decreasing in width inwardly to a 
minimum width at the midpoint thereof, and the 
nozzles disposed below the fabric each having a 
continuous outlet opening cross-wise of the fabric 
of predetermined minimum width at the Gute 
ends of Said opening and gradually increasing in 
Width in Wardly to a maximum width at the mid 
point thereof, Said nozzle constructions operating 
to CauSe Substantially larger volumes of drying air 
to be discharged downwardly at the Selvage edge 
portions of the fabric than are discharged up 
Wardly against the underside of said edge portions 
to thereby retain the fabric on the tenter pins 
and causing a Substantially larger volume of dry 
ing air to be discharged upwardly against, the 
underside of the fabric central portion than is 
discharged downwardly thereon to thereby 
Support the fabric in an elevated relatively float 
ing Condition. 

4. In a tenter dryer comprising a housing and a 
tenter chain movable longitudinally therethrough 
provided with upstanding pins upon which the 
Opposite Selvage edges of a length of fabric are 
impaled to convey the fabric through the dryer, a 
plurality of transversely disposed discharge 
no22les for drying air uniformly spaced longi 
tudinally of the housing above the fabric and each 
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6 
having outlet openings therein of gradually de 
creasing area, in Wardly from opposite ends of the 
nozzle Operable to discharge larger volumes of 
dying air doWinWardly onto the Selvage edge 
portions of the fabric and a lesser volume of air 
cioWinWardly onto the central portion thereof, and 
a corresponding plurality of discharge nozzles 
for drying air Similarly arranged below the fabric 
and each having outlet openings therein of grad 
Lally increasing area, in Wardly from opposite ends 
Ci the nozzle Operable to discharge lesser WoluneS 
Cf air upWairdly against the underside of the 
Selvage edge portions of the fabric and a larger 
Wouriae of drying air upWardly against the central 
underside of the fabric, the larger volunes of air 
discharged downWardly onto the Selvage edge 
portions of the fabric being substantially greater 
than the lesser volumes of air discharged up 
Wardly against Said Selvage edge portions to 
retain Said edge portions impaled on the pins and 
the larger Wolume of air being discharged up 
Wardly against the underSide of the fabric central 
portion being Sostantially greater than the lesser 
Woline of air discharged downwardly onto the 
fabric central portion. So that the latter is Sup 
pOited in an elevated relatively floating con 
ditioi etWeen its Selvage edges. 

5. In a tenter dryer comprising a housing and a 
enter chain movable longitudinally therethrough 
provided With upstanding pins upon which the 
opposite Selvage edges of a fabric are impaled to 
convey the fabric through the dryer, a plurality of 
discharge nozzles for drying air uniforniny spaced 
longitudinally of the housing and extending cross 
wise albove the fabric to discharge air downwardly 
agai(St the upger Surface thereof, a corresponding 
piurality of discharge nozzles for drying air 
similarly arranged below the fabric to discharge 
drying air upwardly against the lower surface 
thereof, the nozzles above the fabric each having 
a Series of outlet openings croSSwise of the fabric 
of gradually decreasing area, inwardly from op 
pCSite ends of the nozzle and the nozzles dis 
Osed below the fabric each having a series of 

outlet openings crosswise of the fabric of gradually 
increasing area, inwardly from the Cuter sends 
of the nozzle, Said nozzle constructions operating 
to cause Substantially larger volumes of drying 
air to be discharged down Wardly at the Selvage 
edge portions of the fabric than are discharged 
upWardly against the underside of said edge por 
tions to thereby retain the fabric on the tenter 
piS and causing a Substantially larger volume of 
drying air to be discharged upwardly against 
the underside of the fabric central portion than 
is discharged downwardly thereon to thereby sup 
port the fabric in an elevated relatively floating 
Condition. 
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