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1. 

The present invention relates broadly to glass 
cleaning apparatus and more particularly to an 
apparatus for drying bent or curved sheets or 
plates of glass. 
An important object of the invention is the 

provision of improved apparatus wherein the effi 
cient drying of bent glass sheets or plates of dif 
ferent curvatures may be accomplished rapidly 
and conveniently in a substantially continuous 
manner as the said sheets or plates are carried 
forwardly on edge in a substantially vertical posi 
tion. 
Another object of the invention is the provision 

of improved apparatus of the above character 
embodying novel means for supporting the glass 
sheets which will enable the entire Surfaces of 
said sheets to be thoroughly dried as the said 
sheets are carried forwardly. 
A further object of the invention is the provi 

sion of improved apparatus of the above char 
acter embodying novel means for effecting a con 
plete and uniform drying of all portions of the 
surfaces of the glass sheets regardless of the cur 
wature of said sheets as they travel forwardly. 
A still further object of the invention is the 

provision of drying apparatus of the above char 
acter of relatively simple, inexpensive construc 
tion and embodying means for supporting the 
bent or curved sheets of glass in a substantially 
vertical position and for carrying them continu 
ously forwardly during drying without placing 
any strain upon the glass whereby breakage 
thereof will be reduced to a minimum, said Sup 
porting means presenting substantially no inter 
ference to the proper drying operations. 
Other objects and advantages of the invention 

will become more apparent during the course of 
the following description, when taken in connec 
tion with the accompanying drawings. 
In the drawings wherein like numerals are em 

ployed to designate like parts throughout the 
Sale: 

Fig. 1 is a front elevation of apparatus Con 
Structed in accordance with the invention; 

Fig. 2 is a plan view thereof; 
Fig. 3 is a vertical transverse section taken Sub 

stantially on line 3-3 of Fig. 1, illustrating the 
washing means: 

Fig. 4 is a vertical transverse Section taken. Sub 
stantially on line 4-4 of Fig. 1, illustrating the 
rinsing means; 

Fig. 5 is a side view of the drying means; 
Fig. 6 is a detail sectional view through one of 

the tubular washing elements showing the details 
of the tube cleaning member; 
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Fig. 7 is an enlarged view of a part of the sheet 

conveyor and Support for the drying means; and 
FigS. 8, 9 and 10 are diagrammatic views which 

illustrate the operation of the drying means as a 
curved sheet of glass passes therethrough. 
Generally stated, in carrying out the invention, 

the bent or curved sheets or plates of glass to 
be cleaned are placed upon one end of a conveyor 
and carried successively through washing, rinsing 
and drying zones. During conveyance through 
the washing zone, the sheets are supported on 
edge in a substantially vertical position by hori 
zontal endless belts having relatively narrow 
sheet contacting surfaces. The supporting belts 
in the washing zone are arranged at different 
levels, so that different areas of the sheets are 
engaged by the belts to assure that the entire 
sheet Surfaces are exposed to the washing fuid. 
The glass sheet passes from the Washing zone 
through a rinsing zone into a drying zone. The 
drying of the sheet surfaces is accomplished by 
a pair of blower pipes carried by a pivotally 
mounted framework. The framework is pro 
vided with Supporting surfaces along which the 

5 curved glass sheet moves and, by reason of the 
novel pivotal support, the blower pipes are caused 
to follow the curvature of the glass sheet to thor 
oughly remove the moisture from each surface 
thereof. Upon passage of the sheet from the 
drying zone, the framework is automatically re 
turned to its normal position to receive the lead 
ing edge of a subsequent sheet without requiring 
adjustment for any particular type of bend. 

Referring now to the drawings, there is illus 
trated a tunnel-type housing, generally indicated 
at 0, which is divided into a washing zone or 
compartment f and a rinsing ZOne or compart 
ment 2. Extending from opposite ends of the 
housing to are horizontal track supporting 
frames 3 and 4; the frame 3 being arranged 
at the entrance end of the washing compartment 

to receive the glass sheets 5 to be cleaned, 
while the frame 4 is arranged at the exit end of 
the rinsing compartment 2 for supporting the 
glass sheets as they are removed to a point of 
inspection and packing. 
A horizontal endless conveyor 6, preferably in 

the form of a conventional sprocket chain, is sup 
ported on track forming channels 7 and is 
trained about Suitable sprocket wheels 8 and 9 
located at the Outer ends of frames 3 and 4. 
The sprocket wheels 8 and 9 are carried by 
transversely disposed shafts 20 and 21 respec 
tively, journalled in bearing blocks 22 secured to 
the respective frames 3 or 4. One of the 
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shafts, as shaft 2, provides driving power for the 
conveyor chain 6 by a suitable sprocket 23 keyed 
thereon and operatively connected to a power 
transmission unit 24 by a chain belt 25. 
The motor 26 for driving the transmission unit 

24 may be manually controlled by a hand Switch 
27 or caused to stop automatically upon opening 
of a normally, closed limit switch 28 mounted 
near the outer end of the frame 4. Preferably, 
the switch 28 is provided with an actuating bar 
29 engageable by the glass sheet 5 in the event 
the sheet is not removed by an operator before 
reaching the end of the frame A. Without Such 
automatic control means, the glass sheets might 
fall from the end of the conveyor line. 
The conveyor chain G is provided at regularly 

spaced intervals with sheet supporting blocks 39 
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4. 
34 in the final washing area. In this way, those 
portions of the glass sheets contacted by the belts 
34 in the preliminary washing area will be ex 
posed to the Washing operation in the final Wash 
ing area. 
The washing operation, conducted in compart 

ment, subjects opposite. Surfaces of the glass 
sheets to the cleansing, effect of a Scouring agent 
held in Water suspension. It has been found that 
a desired quality of Scouring and cleansing may 
be obtained through the use of finely comminuted 
shellflours, such as those procured by the milling 
of Walnut, palm nut, or the like, to a degree of 
particle size that can be graded through 80 mesh 

of rubber, or other suitable material, having a 
step 3 formed thereon for receiving the lower 
edges of the glass sheets 5 (Fig. 3). The blocks 
30 cooperate with a plurality of freely rotatable 
rollers 32 which engage the rear surfaces of the 
glass sheets 5 for supporting the said sheets in 
a substantially vertical position at the entrance 
and exit ends of the machine, said rollers 32 be 
ing mounted in vertically spaced, horizontal rows 
on the angles 33 forming a portion of the frames 
3 and 4. 
During travel of the glass sheets through the 

washing and rinsing compartments and 2, 
they are maintained in a similar position y pairs 
of longitudinally extending, horizontalbeits 34, 
34, and 35. The pairs of belts 33 and 3A' in Wash 
ing compartment f l are trained about sheaves 
36, 36', and 37, while the pair of belts 35 in rinsing 
compartment 2 is trained about sheaves 38 and 
39, in order that they may be driven at a coin. 
parable rate of speed to the conveyor, chain 3 
to adequately Support the sheets during the wash 
ing and rinsing operations. The belts 3d, 35' ani 
35 are driven from a common jack shaft & ex 
tending longitudinally along the top of the hous 
ing 0 and journalled in bearings. 4. The 
shaft 40 is coupled to a second longitudinally 
extending shaft 42 mounted in bearings on the 
frame 4, by sprockets 43 and power transmitting 
chain 44 (Fig. 4), the shaft 42 being rotatively 
connected to and driven from the shaft 2 by 
bevel gears 45. The jack shaft 40 is thus driven 
from a Common source of power with the con 
veyor chain 18 and will drive vertical shafts 45 
and 47 carrying sheaves 36 and 38 respective 
ly through pairs of bevel gears 48. The idler 
sheaves 36', 37 and 39 are carried by stub shafts 
49 journalled in brackets 50 (Fig. 4) and, if de 
sired, additional idlers 5 may be interposed in 
the return flights of the belts to provide a suit 
able tensioning means. 
The shafts 46 and 4 are mounted in bearings, 

generally indicated at 52, attached to the frame 
of the housing, and depend downwardly into the 
compartments if and 2 to drive the pairs of 
belts 34, 34' and 35 trained about the sheaves 
36, 36' and 37, and 38 and 39 respectively. The 
pairs of belts 34 and 34'-engage the glass sheets 
5 in their travel through the washing zone 

while the pair of belts 35 support the sheets in 
their travel through the rinsing zone 2. 
To facilitate the Washing of the entire surfaces 

of the glass sheets, the belts 34 and 34’ are ar 
ranged at different horizontal levels in the wash 
ing compartment . Thus, as best shown in 
Fig. 1, the belts 34 in the preliminary washing 
area of the compartment. will contact the glass 
sheets in a relatively higher plane than the belts 
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Screens. The cleansing Solution is moved in a 
continuous system by a suitable motor driven 
pump. 53. connected at the suction side to a 
reservoir tank 54 as at 55, and at the pressure 
side to a manifold 56 by a pipe 57. Leading from 
the manifold 56 to points within the compart 
ment i? are:branch pipes 58 connected to distrib 
utor pipes 59 and 60. disposed in parallel relation 
along opposite, sides of the conveyor 6. The 
distributor pipes 59 and 60 are provided with a 
plurality of upwardly inclined, parallel spray 
tubes 6 between which the sheets are carried 
by the conveyor 6. The spray tubes 6 are pro 
vided with orifices: 62 through which the cleansing 
Solution is directed. against opposite surfaces of 
the glass sheets. 
To prevent plugging of the Spray orifices 62 

by slowly gathering accumulations of the nut 
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flour, in Suspension, a rotary Self-clearing mem 
ber 63 is located in each of the spray tubes 6 
as shown in Fig. 6. Each clearing member 63 
comprises a spirally twisted Strip 64, located in 
and extending between the ends of the tube. The 
lower end of the strip 64 is supported on a pin 
35 rotatably seated in a block 66 Welded to the 
distributor pipe 59 or .69. The upper end of the 
spirally twisted strip. 64 has secured thereto the 
shaft 6 of a Water. Wheel 68 and in order to 
suitably cap the end of the tube 6, the shaft 
6 extends through a packing gland 69 so that 
the necessary effect of the Solution under pres 
Sure will be expended in a spray from the orifices 
82 of the tube. 

Connected to the distributor pipes 53 and 6), 
adjacent each of the spray tubes 6 is a feeder 
tube 7) having a bent upper end portion i? di 
rected toward the water wheel 68. The pressure 
of the cleansing. Solution is thus urged into both 
tubes 6 and 0 and from the tubes 6 through 
the orifices 62 to afford a finely divided fishing 
Spray directed upon the glass Sheets While the 
Solution stream from the tubest inpinges On the 
vanes or paddles 72 of the Water wheels 68 to 
cause rotation of the spiral strips 64 within tubes 
6 . Thus, while the Washing operation is being 
performed, the pressure of the soilution also pro 
vides a continuous Self-clearing action within 
the tubes 6 since, as the water wheels S8 revolve, 
the edges 3 of the strip 64 will be carried past 
the inner ends of the orifices S2, and any plug 
ging thereof will be: prevented. 
The Washing compartment of the housing 

6 is closed at each end by partitions 4 which 
are slotted to permit passage of the glass sheets 
therethrough, while the bottom of said compart 
ment is provided with a sloping drain pan 75 
having a centrally located outlet through which 
the Washing solution returns to: the tank 54. In 
the construction shown, 5the-top of the tank 5. 
is substantially open; with the contained liquid 
being protected from foreign particles, and from 
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particles of glass when a sheet is inadvertently 
broken, by a screen 6. The pressurized spray of 
cleansing Solution directed against the surfaces 
of the glass sheet will effectively remove all Soil 
accumulations and continuous movement will 
carry the curved sheets progressively through the 
Washing zone, the force and direction of the null 
tiple Spray combining with the glass travel to 
effectively and thoroughly flush the glass sur 
faces. 
Upon passage through the Siotted end panels 

74, the glass sheets 5 enter the rinsing com 
partment 2 where they are received on the pair 
of belts 35. The rinse compartment is preferably 
closed at the top and back by the panels 76 and 

of the housing to confine the water sprays 
directed upon opposite surfaces of the glass 
sheets from a pair of substantially parallel, ver 
tically inclined spray pipes 78. A sloping basin 
shaped bottom 79 communicates with the usual 
Sump through a discharge pipe 80. In actual 
practice, With this type of apparatus, it has been 
found preferable to omit any enclosing panel 
from the front of the washer along which the 
operation is observed. 
The water rinse pipes 78 are supplied from a 

feed pipe 8 which is also provided with an ex 
tension 82 running to a spray nozzle 83 having a 
widened orifice 84. The spray nozzle 83 is posi 
tioned to direct a discharge of water toward the 
upper edge of the glass sheet and rearwardly at 
an angle as shown in Fig. 1, thereby causing the 
moving sheet, or sheets of glass, to pass through 
a 'curtain' of water to further flush the surfaces. 
As the glass sheet 5 energes from the rinse 

Compartment 2, the opposite Surfaces thereof 
are subjected to a blast of air which acts to dry 
the sheet surfaces. The direction of the blast 
toward each Side of the sheet causes the remain 
ing Surface Water to be blown in the general di 
rection of the chamber 2. Thus, the glass sheet 
emerging from the rinse compartment f2 onto 
the track Support frame A is subjected to the ac 
tion of an air blast head designated in its en 
tirety by the numeral 85. The blast head com 
prises generally a frame 83 and a pair of per 
forated air pipes 3 and 83, pivotally carried by 
the vertical shaft 5. More specifically, the frame 
86 has mounting collars 89, surrounding the shaft 
47 at points above and below the sheaves 38, with 5 
upper and lower rails 99 extending from the col 
lars to a point of attachment to the spray pipe 3. 
The frame is completed by a vertically extending 
rib 9 connecting the rails 9 at a point adjacent 
the collars. The pipe 87 extends upwardly from 
the upper frame rail 9) to a manifold block 82 
to which the spray pipe 88 is connected at its 
upper end. A supply pipe 93 for air under pres 
Sure is connected to the manifold block 92 
through the flexible tubing 94. 

Disposed in parallel relation between the up 
per and lower rails 90 are a plurality of hori 
Zontally arranged rollers 95 rotatably supported 
On bars 96 secured at their opposite ends to the 
pipe 8, and rib 9. The rollers 95 are engaged 
by the glass sheet 5 as it leaves the rinsing com 
partment 2 and, in the embodiment of the in 
vention herein set forth, are urged by a spring 97 
acting on the frame 86 into the path of the on 
coining sheet. The frame 8S is therefore nor 
mally maintained in the path of travel of the 
glass sheets by the spring 97 attached to the 
frame of the housing and to the manifold 
block 92. The air pipes 87 and 88 depend from 
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the manifold block 92 in parallel relation and 75 

6 
in such relation to the rollers 95 that the glass 
sheet passing therebetween will be maintained 
substantially equidistant from Said pipes. 
As pointed out above, the apparatus herein 

provided is particularly adapted for the wash 
ing of bent or curved glass sheets or piates. It 
will be apparent that the leading and/or rear 
edges of the sheets will rise from the generally 
Supported plane and Would normally tend to 
collide with the pipes 8 and 88 as the sheets 
pass from the rinsing compartment. The grad 
ually changing contour of the sheet also pre 
vents any permanent positioning of the pipes 8 
and 88 since, in such case, an equal distribution 
of air pressure upon all portions of the sheet. 
surfaces could not be attained. The blast head 
85 will thus be caused to move rearwardly by the 
sheet as the curvature thereof progressively 
changes and Will be returned to its normal posi 
tion by the spring 97 as the sheet passes along 
the frame 4 toward the end thereof. Such pro 
gressive swinging of the frame 86 is shown in 
Figs. 8, 9 and 10 wherein the bent, sheet of glass 
5 is shown in Fig. 8 as initially contacting rollers 
95 to move the frame 86 rearwardly to cause the 
pipes 8 and 88 to be moved from their positions 
in the path of travel of the glass sheet to a posi 
tion at which the leading edge of the sheet Will 
pass safely therebetween as shown in Fig. 9 and 
wherein the surfaces of the sheet. Will be substan 
tially equally spaced from the pipes 87 and 88. 
As the sheet continues to move between the pipes 
8 and 88, the Spring 97 Will automatically urge 
the frame 86 forwardly as shown in Fig. 10. 
Thus, the frame is caused to move rearwardly 
and then forwardly depending upon the curva 
ture of the glass sheet, and in such manner that, 
as different portions of the sheet pass between 
the pipes 87 and 88, the said pipes will be main 
tained substantially equidistant from the sheet, 
surfaces to effect a uniform application of pres 
sure fluid upon all portions of the sheet to effect 
uniforn and efficient drying thereof. 
To prevent the glass sheets from falling from 

the end of the conveyor sheet S, the limit switch 
28 will be actuated by the sheet and cause to 
break the circuit through the motor 36 operating 
the transmission unit 26, thereby bringing the 
conveyor to a stop. 
From the above, it will be readily seen that 

with the apparatus herein provided, the handling 
of glass sheets or plates, particularly when bent 
or curved, during washing and drying, is reduced 
to a minimum. Also, that the apparatuS is of 
relatively simple construction and that it can be 
operated rapidly and conveniently to effect a 
thorough and efficient Washing and diying of the 
glass. While the invention is particularly 
adapted for the Washing of glass sheets or plates, 
it will be apparent that the apparatus may be 
used for the treatment of sheets of other mate 
rials. 

It is to be understood that the for in of the in 
vention herewith shown and described is to be 
taken as the preferred embodiment of the saine, 
and that various changes in the shape, size and 
arrangement of partS may be resorted to Without 
departing from the spirit of the invention or the 
scope of the Subjoined claims. 

I claim: 
1. In apparatus for drying curved sheets ol 

plates of glass or the like, means for Supporting a 
curved glass sheet on edge in an inclined sub 
stantially vertical position and for carrying it 
forwardly edgewise in a substantially straight 
horizontal path through a drying Zone, a frame 
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pivotally mounted: for swinging rimovement to 
ward and away from the path of travel of the 
sheet, air supplying means: carried by the frame 
for directing blasts of air against opposite sur 
faces of the sheet, said means comprising spaced 
perforated pipes, between which the sheet passes 
during the: drying operation, means also carried 
by the frame for substantially aligning the space 
between said pipes with the leading edge of the 
curved glass sheet, and spring means associated 
With the air supplying means for maintaining 
the spaced pipes predetermined, substantially 
equal: distances from opposite surfaces of the 
Sheet as Said sheet continues along the horizontal 
path. 

2. In apparatus for drying ' curved sheets or 
plates of glass or the like; means for supporting 
a curved glass sheet on edge in an inclined sub 
stantially vertical position and for carrying it 
forwardly edgewise in a substantially straight 
horizontal path through a drying zone, a frame 
pivotally mounted for swinging movement to 
ward and away from the path of travel of the 
sheet, air Supplying means normaliy maintained 
in the path of travel of the sheet, said means 
comprising spaced perforated pipes carried by 
the frame and between which the glass sheet 
passes for directing blasts of air against opposite 
Surfaces of the sheet, means also carried by the 
frame and operative upon engageinent with the 
sheet for urging the space between the pipes into 
substantial alignment with the leading edge of 
said sheet, and spring means associated with the 
air Supplying means for maintaining the Spaced 
pipes predetermined, substantially equal dis 
tances from oppositesurfaces of the sheet as said 
Sheet continues along the horizontal path and for 
returning Said pipes into the path of travel of the 
sheet after said -sheet has been acted upon by 
the air supplying means, said aligning means 
causing pivotal movement of the frame from a 
position inclined to the horizontal path of travel 
of the sheet to a position substantially parallel to 
Saidpath. 

3. In apparatus for drying curved sheets or " 
plates of glass or the like, means for supporting 
a curved glass Sheet on edge in an inclined Sub 
Stantially vertical position and for carrying it, 
forwardly edgewise in a substantially straight 
horizontal path through a drying zone, a frame 3 
pivotally mounted for swinging movement to 
ward and away from the path of travel of the 
sheet, air Supplying means comprising inclined, 
Spaced and perforated pipes carried by the frame 
for directing blasts of air against opposite Sur 
faces of the sheet, roller means also carried by 
the frame and operative upon engagement with 
the sheet for substantially aligning the space 
between the pipes with the , sheet, and spring 
means resisting the action of the roller means 
and aSSociated with the air supplying means for 
maintaining the Spaced pipes predetermined, 
Substantially, equal distances from opposite sur 
faces of the sheet as Said sheet continues along 
the horizontal path. 

4. In apparatus for drying curved sheets or 
plates of glass or the like, means for Supporting 
a curved glass sheet on edge in an inclined Sub 
stantially vertical position and for carrying it 
forwardly edgeWise in a Substantially straight 
horizontal path through a drying zone, a frame 
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pivotaly;mounted for Swinging movement to 
Ward and away from the path of travel of the 
sheet, air. Supplying means carried by the frame 
including a pair of inclined substantially paallel 
perforated pipes normally maintained in the path 
of travel of the sheet for directing blasts of air 
against Opposite surfaces of Said sheet, said pipes 
being Spaced from one another to provide an 
open portion through which the sheet passes 
during the drying operation, roller means also 
carried by the frame and operative upon engage 
ment With the sheet for urging the pipes away 
from the path of travel of the sheet and the open 
portion therebetween into: Substantial alignment 
with the leading edge of the sheet, and spring 
means resisting the action of the roller means 
and aSSociated with the air Supplying means for 
maintaining the pipes predetermined, substan 
tially equal distances from opposite surfaces of 
the sheet as said sheet passes therebetween and 
for returning the pipes into the path of travel 
of the sheet. 

5. In apparatus for drying curved sheets or 
plates of glass or the like, means for supporting 
a curved glass sheet on edge in an inclined. Sub 
Stantially vertical position and for carrying it 
forwardly edgeWise in a Substantially straight 
horizontal path through a drying zone, a frame 
pivotally mounted for Swinging movement to 
Ward and away from the path of travel of the 
sheet, air Supplying means carried by the frame 
including a pair of inclined substantially parallel 
perforated pipes normally maintained in the path 
of travel of the sheet for directing blasts of air 
against Opposite Surfaces of Said sheet, said pipes 
being Spaced from one another to provide an 
Open portion through which the sheet passes 
during the drying Operation, roller means also 
carried by the frame and operative upon engage 
ment with the sheet for urging the pipes away 
from the path of travel of the sheet and the open 
portion therebetween into substantial alignment 
With the leading edge of the sheet, and spring 
means resisting the action of the roller means 
and aSSociated with the air supplying means for 
maintaining the pipes predetermined, Substan 
tially equal distances from opposite surfaces of 
the Sheet as Said sheet passes therebetween and 
for returning the pipes into the path of travel 
of the sheet, Said roller means causing pivotal 
movement of the frame from a position inclined 
to the horizontal path of travel of the sheet to a 
position Substantially parallel to Said path. 

JAMES E. STARNER. 
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