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The present invention relates to coating ap 
paratus and more particularly to apparatus and 
method of operating the same for applying a 
coating of viscous material to a sheet of leather 

5 or Similar material. 
One object of the present invention is to pro 

vide a coating apparatus and method of opera 
tion whereby a smooth continuous coating may 
be applied with a minimum expenditure of time 
and labor. 
Another object of the invention is to provide an 

apparatus by Which the application of the coating 
may be readily controlled. 
A still further object of the invention is to 

provide an automatic control whereby articles of 
irregular shape may be coated without undue loss 
Of material. 
With these objects in view, the present in 

vention consists in the coating apparatus here 
inafter described and particularly defined in the 
claims. 

In the accompanying drawings, Fig. 1 is a 
front elevation of so much of the preferred form 
of the coating apparatus as is necessary to an 
understanding of the present invention; Fig. 2 
is an end elevation of the apparatus as viewed 
from the right hand end of Fig. 1; Fig. 3 is a 
top plan view of the apparatus showing the ar 
rangement of the gearing but with Some of the 
parts omitted for clearness; Fig. 4 is a detail 
view of the pressure equalizing chamber; Fig. 5 
is a detail view of the sprayer assembly with the 
automatic spray control; Fig. 6 is a diagram 
matic plan view showing the operation of the 
automatic control; Fig. 7 is a wiring diagram of 
the automatic control; Fig. 8 is a plan view of a 
modified form of control; and Fig. 9 is a diagram 
natic front view of the control shown in Fig. 8. 
As herein illustrated and described, the present 

invention is embodied in an apparatus for apply 
ing coating material to leather or other hides for 
the manufacture of patent leather. Referring to 
Fig. 1, the hide 10 is secured to an open. rec 
tangular frame 12 by toggles or other Suitable 
means. The frame is adapted to be moved in 
termittently from right to left to bring Succes 
sive portions thereof into the spray zone of a ver 
tically movable nozzle or spray gun, indicated 
generally at i4. The spray gun, as will herein 
after be described in detail, has an up-and-down 
movement whereby its spray traverses successive 
vertical strips of the hide. 
The frame 12 is supported on conveyor hooks 

16 each of which carries at its upper end a yoke 
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55 18. Journaled in opposite sides of the yoke are 
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flanged wheels 20 which ride on the inner and 
Outer flanges of an endless track 22, the track 
being Secured to overhead supports 24. The track 
has two long parallel straight portions which are 
connected at their ends by curved portions 26. 60 
Each hook 16 is secured to an endless chain 28 
which engages with sprocket wheels 30, one below 
each curved portion 26 of the track. Upon rota 
tion of the sprocket wheels, the conveyor hooks 
16 are caused to travel around the track. 
The hooks are separated, as shown in Fig. 1, 

by the proper distance to permit hanging of a 
frame on them. Inasmuch as the length of the 
frame is too great to permit it to turn around the 
ends of the track, the straight portions of the to 
track are made sufficiently long to permit of at 
tachment and removal of the frames when the hooks are running on the front straight portion 
of the track. The straight run of the track, there 
fore, is about three times the length of a single 5 
frame. 

In Operation, a frame is hung on a pair of hooks 
near the right hand end of the track and if no 
other frame is traversing the spray zone, a rapid 
movement is imparted to the sprocket chain 28 to 80 
bring the left hand end of the hide into its proper 
position opposite the spray gun. When the left 
hand end of the hide approaches its proper posi 
tion for Spraying, the quick advancing movement 
of the frame is stopped and the devices for caus- sis 
ing an intermittent movement thereof are thrown 
into operation. Thereafter, the spray gun moves 
continuously up and down over Successive strips 
of the hide, a series of slight intermittent right 
to left movements being imparted to the frame go 
when the gun is stationary or substantially sta 
tionary at the upper or lower limit of its move 
ment. At the completion of the spraying opera 
tion, the frame continues its movement along the 
left hand portion of the straight-away track, 95 
from which it may be removed by the attendant 
while a new frame is passing through the spray 
2One. 
The nechanism by which these movements are 

effected will now be described. The spray gun 100 
14, which is of any usual Or preferred form, is 
mounted on a carriage comprising a horizontal 
rod 32 which is connected at its ends to two 
vertically moving trucks 34. Each truck 34 con 
sists of a triangular frame in which is journaled 105 
three wheels 36. The wheels run on smooth ver 
tical columns 38, two of the wheels being on one 
side of the column and one on the Other in Order 
that the gun may be maintained in its proper 
position. Two vertical, Oontinuously-moving, 
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sprocket chains 40 and 40' are operated on op 
posite sides of the gun carriage. The right hand 
chain 40 runs over two sprocketS 41 which are 
secured to shafts 42 and 42' journaled in bear 
ings 43 secured to vertical standards 44. The 
left hand chain 40' runs over similar sprockets 
Secured to Shafts 45 and 45'. The rod 32 On 
which the gun is mounted has pivoted to it a 
rectangular frame 46, the upper ends of which 
are secured to opposite lengths of the two chains 
40. It will be seen that as the chain continu 
ously traverses between the sprockets, the gun 
carriage will be lifted until the frame 46 passes 
around the upper sprockets and will then be 
moved downwardly. At the limit of its down 
ward movement, the frame 46 passes around the 
lower sprockets and then starts on its upward 
movement. The gun therefore undergoes a Con 
tinuous up and down movement with a dwell 
between. 
The apparatus is driven by a motor 50 which 

connects by a chain 52 with a Reeves variable 
speed transmission 54 having the usual wheels 
56 connected by a belt 58. The shaft 60 on which 
the forward member of the Reeves transmission 
is mounted carries a sprocket 62 which connects 
by a chain 64 with a sprocket 66 on the shaft 
42, operating the right hand gun carriage chain 
40. The left hand chain 40' is also operated 
through the shaft 45 from the shaft 60 by a 
sprocket and chain connection 68. 
The intermittent advancing movement of the 

frame by which successive portions of the hide 
are brought into the spray Zone is effected by a 
sprocket wheel 70 on the shaft 42, which sprocket 
connects by a chain 71 with a wheel 72 on a shaft 
74. A crank wheel 78 is continuously rotated 
through a train of gears 78. The crank wheel 
has a slot 80 within which is adjustably secured 
the end of a pawl operating rod 82. The far 
end of the rod carries a pawl 84 which cooperates 
with a ratchet 86 on a shaft 88. The shaft 88 
has secured at its end a beveled gear 90 mesh 
ing with another beveled gear 92 on the shaft 
94 which carries the large conveyor Sprocket 30. 
The parts are so constructed that the crank 
wheel 76 makes One complete revolution for each 
upward and each downward stroke of the gun 
carriage. 
Although one-half of the revolution of the 

crank wheel 76 is in such a direction as to cause 
a movement of the pawl arm, it will be seen 
that the effective movement of the ratchet takes 
place over only a small part of the movement of 
the crank wheel. The parts are so adjusted that 
this movement occurs when the gun carriage is 
substantially at the tops and bottoms of its strokes 
in order that no appreciable movement of the 
frame will occur while the hide is being Sprayed. 
By adjusting the position of the pawl arm in the 
slot 80 of the crank wheel, the amount of ad 
vance of the frame may be nicely adjusted to give 
any desired degree of overlap on the Successive 
movements of the Spray gun. 

In order to effect a quick movement of the car 
riage independently of the regular intermittent 
advance, as when the apparatus is started up and 
it is desired to bring the first frame quickly into 
the spray zone, the shaft 88 is provided with a 
friction disk 100 which engages a cooperating 
beveled friction disk"102 on a shaft 104 at right 
angles to the shaft 88. The disk 102 is slidingly 
mounted on the shaft 104 and may be moved to 
engage the disk 100 by means of a clutch arm 
106 operated by a handle 108, The shaft 104 is 
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continuously rotated through a pair of beveled 
gears 110 One of which is driven by a sprocket 
chain 112 actuated by a shaft 113 on the rear 
member of the Reeves transmission. When the 
clutch disks 100 and 102 are brought into en 
gagement, the main conveyor Sprocket 30 is 
rapidly rotated, the ratchet 86 overrunning the 
pawl 84. In this manner, a frame may be quick 
ly noved to any desired position. 
The means for controlling the spray will now 

be described. Inasmuch as the hide is of ir 
regular shape, it is desirable to provide means 
whereby the nozzle may be cut off when no leather 
is presented to it. To this end, the trigger 114 
On the gun is connected with a cord 16 which 
runs over a pulley 118 below the lower limit of 
movement of the carriage, thence upwardly over 
a pulley 120 Secured in Suitable bearings near the 
top of the machine and thence downwardly to 
be attached to the carriage. The lower pulley 
118 is journaled on an arm 122 which is pivoted 
On One Of the standards 44, the opposite end of 
the arm carrying a magnet core 124 which is 
adapted to be attracted by a Solenoid 126. 

It will be seen that when the Solenoid attracts 
the plunger, the trigger 114 will be pulled down 
regardless of the position of the carriage. When 
the Solenoid is de-energized, the arm 122 will be 
restored to its original position by a spring of the 
usual form associated with the spraying mecha 
nism. The limit of upward movement of the 
arm 122 is determined by a stop 128 adjustably 
mounted on a vertical arm 130. When the Sole 
noid is energized and the trigger is pulled down, 
the gun is rendered operative to spray the ma 
terial, and when the trigger is released, the gun 
is rendered inoperative. 
The coating fluid is conducted from a pressure 

tank 132 to the gun by a flexible tube 133, co 
operating with a compressed air tube 134. In 115 
Order to maintain a uniform Spray pressure On 
the gun, regardless of the vertical position of the 
gun, an equalizing chamber 135 is provided on the 
gun carriage as will presently be described in 
detail. 
The Solenoid is energized from any convenient 

electrical source by a cable 136. The operation 
may be controlled manually, if desired, by any 
convenient form of Switch located Say On One of 
the uprights adjacent the guides for the Spray 125 
gun so that the operator may observe the Spray 
ing and control the operation of the gun accord 
ingly. However, in order that the apparatus may 
require a minimum of attention, the automatic 
control shown in Figs. 5 to 7 is preferred. 
This automatic control comprises a photo-elec 

tric cell, together with means for directing light 
upon it when no part of the leather is opposed 
to the nozzle, Suitable circuit arrangements being 
provided to control the operation of the Solenoid. 125 
As shown in Figs. 5 and 6, a complementary car 
riage 140, similar to the gun carriage, is arranged 
to move in unison with the latter but on the Op 
posite side of the frame 12. To this end, the car 
riage is arranged to move vertically on columns 40 
142 and is driven by a sprocket chain 144 run 
ning over wheels 146. The chain 144 is driven 
by a chain 148 connecting the lower shaft 41 with 
the shaft 150 on which the lower sprocket 146 is 
mounted. On one side of the carriage 140 is 
mounted an electric lamp 152 which is adapted 
to direct rays of light against an inclined mirror 
154 Supported on the gun carriage directly below 
the nozzle. The mirror 154 reflects the rays 
to a mirror 156 mounted on the carriage 140 which 150 
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mirror is so inclined as to reflect the rays ver 
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tically downwardly into the photo-electric cell 
158 which is contained in a light-proof box 160 
having an opening in the top of just sufficient 
size to permit the reflected beam to fall upon the 
sensitive cell. It is, of course, necessary that the 
entire apparatus be enclosed in order that the 
photo-electric cell may not be subject to the 
action of Outside light. For the sake of sim 
plicity, the enclosures are omitted from the drawings. 

It will be seen that two beams of light croSS 
the plane of the frame 12. The first beam is the 
One which passes from the lamp 152 to the mirror 
154 and the Second is that which passes from the 
mirror 154 to the mirror 156. The horizontal dis 
tance between the intersections of these two 
beams with the plane of the frame is approxi 
mately equal to the width of the zone covered by 
the spray gun. Also as shown in Fig. 5, the verti 
cal position of intersection of these two beams 
with the plane of the frame practically coincides 
with the center line of the spray. It will be seen, 
therefore, that if either of these beams is cut 
off by the presence of leather to be coated, there 
will be no light on the photo-electric cell, but if 
neither beam is intercepted, the cell will be en 
ergized. 
The cell operates in the usual manner under 

going a decrease in electrical resistance when 
light falls on it. The change of current between 
the dark condition and the energized condition 
is availed of to operate the Solenoid. Since the 
change in current is too small to operate the Sole 
noid directly, provision is made as shown in the 
diagram of Fig. 5, for amplifying it to such a value 
as Will be effective for controlling the operation 
of the solenoid. In this figure, the amplifying 
element is a thermionic tube 162, the filament of 
which is lighted from the secondary 164 of a 
transformer 166. The photo-electric cell 158 is 
connected between the filament and grid of the 
tube in series with a portion 166 of the trans 
former secondary. This part of the transformer 
is also employed to energize the plate circuit of 
the tube 162 in series with which is a relay 168 
which controls a switch 170 in the cable 136 lead 
ing to the solenoid. As shown in Fig. 7, the 
switch 170 is normally closed. That is to Say, 
when the photo-electric cell is dark and only a 
small current flows through the relay 168, the 
solenoid circuit 136 is energized. When light is 
permitted to fall on the cell by the absence of 
leather in front of the nozzle, the relay 168 is 
energized, thereby opening the Switch 170 to de 
energize the solenoid and consequently to cut 
off the Spray. 
A modified form of control which does not re 

quire a light-proof enclosure for the apparatus is 
shown in Figs. 8 and 9. In this construction, the 
material being sprayed intercepts a plurality of 
air blasts except when no material is presented to 
the nozzle, at which time the blasts actuate 
switches for opening the solenoid circuit. As 
shown in Fig. 8, the plane of the leather is in 
dicated at 10 and the spray nozzle at 14. The 
area of spray covered by the nozzle is repre 
sented by the rectangle enclosed in dot-and-dash 
lines in Fig. 9. At the four corners of this rec 
tangle on the same side of the leather as the 
nozzle, are arranged a plurality of Switch boxes 
190, each of which includes a pair of separated 
switch contacts 192. A movable switch member 
193 is adapted to connect the contacts to close the 
circuit. The circuit is normally maintained closed 

3 
by a spring 194 encircling the member 193 out 
side of the box. The member 193 terminates in a 
concave plate 196 which is opposed to a blast of 
air directed by a nozzle 198 on the opposite side 
of the leather 10, one of such nozzles being pro 
vided for each of the Switch boxes. Each con 
tact 192 is connected with a wire 200, correspond 
ing wires for all of the switches being connected 
in parallel as shown in Fig. 9, and attached to 
the cable 136. 

It will be seen that SO long as any material is 
interposed in the path of the spray, at least one 
Of the nozzles Will be ineffective to direct a blast 
of air against the plate 196 of its corresponding 
Switchi and so long as one or more of the Switches - 
remain closed, the Solenoid circuit will be closed 
and the gun will continue to spray. However, 
When all of the Switches are open, an occasion 
which arises by absence of all leather from the 
effective Zone of the spray gun, the Solenoid will 
be de-energized to release the trigger and cut out 
the Spray. 
The equalizing chamber 135 on the gun car 

riage will now be described. Since the fluid is 
forced upwardly to the nozzle from the pressure 
tank 132, a variation of pressure in the line Oc 
curs as the gun is moved up and down. Near the 
top of its movement, especially when the hides 
are of considerable vertical height, the pressure 
in the line will be considerably decreased. In or 
der to maintain a constant pressure on the spray 
nozzle, the equalizing chamber 135 is included in 
the line 133. The flexible tube 133 connects with 
a pipe 202 having a check valve 204, the pipe con 
necting with the T206, One branch of which con 
nects with a pipe 208 leading into the chamber. 
The other branch of the T connects with a pipe 
210 leading directly to the nozzle. The spray 
fluid enters the pipe 208 and fills the chamber 
to a level indicated in Fig. 4. This level is deter 
mined by the air pressure above the fluid in the 
chamber. At the bottom of the stroke of the car 
riage, when the pressure in the line is greatest, 
the chamber 135 will fill to its maximum level, 
compressing the air to a pressure determined by 
the tank pressure. As the carriage rises, the 
pressure in the pipe line tends to decrease, but 
the chamber maintains the required pressure on 
the nozzle. Inasmuch as the resistance of the 
nozzle is quite high, there is no appreciable loss 
of pressure through it, and since the amount of 
spray fluid used in one movement of the carriage 
is not great, the level of fluid in the chamber will 
not drop materially. The pressure is thereby 
maintained on the nozzle at a substantially con 
Stant value. 
The pipe 208 extends downwardly to a position 

near the bottom of the chamber and a conical 
baffle 212 is secured to the bottom of the pipe. 
The purpose of this baffle is to prevent any outflow 
of air from the tank under the agitation to which 
the liquid is subjected in the movement of the 
carriage. The chamber is provided with petcocks 
214, by which the fluid level and the pressure in 
the chamber may be adjusted to any desired 
values. 

Having thus described the invention, what is 
claimed is: 

1. A coating apparatus having, in combination, 
a support for the material to be treated, a con 
tinuous track having a straight run and curved 
ends, a carriage on the track for carrying the 
support, a spray nozzle, means for mounting the 
nozzle to permit movement thereof with respect 
to the support in a direction transverse to the 
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4. 
direction of movement of the carriage along the 
track, means for continuously moving the nozzle 
back and forth, and means for intermittently ad 
vancing the carriage when the nozzle is at the 
limit of its movement in either direction. 

2. A coating apparatus having, in combination, 
a frame for the material to be coated, a Spray 
lnozzle, means for continuously moving the nozzle 
back and forth to spray successive zones of the 
material, a carriage for the frame to permit move 
ment of the frame in a direction transverse to 
the direction of movement of the nozzle, meanS 
for imparting a continuous rapid movement to 
the frame when it is Without the spray Zone, 
and means for imparting an intermittent slow 
movement of the frame when it is within the 
Spray ZOne. 

3. A coating apparatus having, in combination, 
a continuous track, a carriage on the track for 
carrying the material to be coated, means includ 
ing a sprocket and a chain for advancing the 
carriage, a spray nozzle, means for mounting the 
nozzle to permit movement thereof with respect 
to the material to be coated in a direction trans 
verse to the movement of the carriage, means for 
continuously moving the nozzle back and forth 
to spray a zone of the material, and means for 
intermittently advancing the carriage when the 
nozzle is at the limit of its movement in each 
direction. 4. A coating apparatus having, in combination, 
a track, a carriage on the track for carrying the 
material to be coated, a continuous chain parallel 
with the track and connected with the carriage, a 
Sprocket engaging with the chain for advancing 
the carriage, a spray nozzle, means for moving 
the nozzle back and forth with respect to the 
work, and pawl and ratchet means for intermit 
tently rotating the sprocket to advance Successive 
portions of the material into Spraying position. 

5. A coating apparatus having, in combination, 
s continuous track, a carriage for the material 
to be coated, a chain for advancing the carriage, 
a sprocket for driving the chain, a spray nozzle, 
means for moving the nozzle back and forth with 
respect to the work, means for intermittently 
driving the sprocket to present successive por 
tions of the work to the nozzle, and means for 
initially imparting a rapid advancing movement 
to the chain to bring the material into initial 
spraying position. 

6. A coating apparatus having, in combination, 
a continuous track, a carriage on the track for 
carrying the material to be coated, a Spray nozzle, 
means connected with the carriage for advancing 
it to present the material to the Spray nozzle, a 
pawl and ratchet for intermittently driving said 
connections, and means for imparting an initial 
rapid movement to the carriage to cause the 
ratchet to overrun the pawl and to present the 
leading edge of the material to be Sprayed. 

7. A coating apparatus having, in combination, 
a spray gun, a gun carriage, guides on which the 
carriage travels, an operating device on the car 
riage for controlling the spray through the noz 
zle, and means for operating Said device regard 
less of the position of the carriage comprising a 
cable attached at One end to the device and at 
the other end to the carriage, pulleys around 
which the cable passes beyond limits of move 
ment of the carriage, a pivoted arm on which one 
of the pulleys is mounted, and magnetic means 
for actuating the arm. 

8. An apparatus for coating material of irreg 
ular shape comprising a Support for the mate 
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rial, a Spray nozzle, a carriage for the nozzle, 
means for relatively moving the carriage and the 
material to Spray a ZOne of the material, control 
devices on Opposite SideS of the material, means 
for rendering the control devices inactive when 
intercepted by the material to be coated, and for 
rendering them active when not intercepted by 
the material, and means operated by the control 
devices when rendered active to shut off the 
Spray. 

9. An apparatus for coating material of irreg 
ular shape comprising a Spray nozzle, a carriage 
for the nozzle, a frame for the material to be 
coated, means for relatively moving the carriage 
and the frame to Spray a Zone of the material, a 
Control device including a photo-electric cell, 
means for directing a beam of light across the 
plane of the material to be coated, and for di 
recting it upon the photo-electric cell when not 
intercepted by the material, and means con 
trolled by energization of the photo-electric cell 
for cutting off the Spray. 

10. A coating apparatus having, in combination, 
a Spray nozzle, a carriage in the nozzle, vertical 
guides on which the carriage travels, a stationary 
pressure tank, a spray line leading from the tank 
to the nozzle, an equalizing chamber on the car 
riage, a branch connection from the Spray line 
into the equalizing chamber and terminating near 
the bottom of the equalizing chamber, and a baffle 
on the end of the branch connection covering a 
considerable area of the equalizing chamber to 
prevent outflow of air from the chamber. 

11. An apparatus for coating material of ir 
regular shape comprising a spray nozzle, a car 
riage for the nozzle, a frame for the material to 
be coated, means for relatively moving the car 
riage and the frame to Spray a ZOne of the ma 
terial, a control device including means for direct 
ing blasts of air across the plane of the material is 
to be coated, and means operated by interception 
of the blasts by the material to render the nozzle 
effective and operated by the blasts of air when 
not intercepted by the material to render the 
nozzle ineffective. 

12. A coating apparatus comprising a carriage 
Comprising an Open frame, a nozzle positioned 
upon the carriage and within the open frame, a 
pair of guides between which the carriage is po 
sitioned and on which the carriage travels, the 
Said guides being widely spaced apart to enable 
the operator to observe carefully the progress of 
the process of coating, a pair of endless traveling 
members adjacent to the guides, a common 
means for actuating the endless traveling mem 
bers, and permanent connections between the 
carriage and the endless traveling members to 
move the carriage continuously back and forth 
upon the guides. 

13. A coating apparatus comprising a spray 
nozzle, a Spraynozzle carriage comprising an open 
frame, trucks connected thereto each truck con 
Sissing of a triangular frame in which are jour 
naled three wheels, a pair of spaced guides upon 
which the said trucks travel, two of the wheels of 
each truck engaging one face of the guide and the 
third wheel engaging the opposite face, a pair 
of endless traveling members adjacent to said 
guides, means for driving synchronously the end 
less traveling members, permanent connections : 
between the carriage and the endless traveling 
members to move the carriage first in one direc 
tion and then in the other direction, and a spray 
nozzle mounted in the open frame of the car 
riage. 
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14. An apparatus for coating material of ir 

regular shape comprising a Spray nozzle, a car 
riage for the nozzle, a frame for the material to 
be coated, means for relatively moving the car 
riage and the frame to spray a ZOne of the ma 
terial, a control device including a photo-elec 
tric cell, a light source emitting light traversing 
the plane of material to be coated to impinge 
upon the photo-electric cell when not intercepted 
by the material, and electro-magnetic means 
controlled by the energization of the photo-elec 
tric cell for operating the nozzle. 

15. A coating apparatus comprising a Spray 
nozzle, a carriage for the nozzle, means for re 
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ciprocating the carriage, and means for feeding 
the material transversely of the movements of 
the carriage to cause the nozzle to operate upon 
Successive Zones of material, said feeding means 
including a variable throw crank for varying the 
overlap of Said Zones. 

16. A coating apparatus for coating sheet ma 
terial comprising a spray nozzle, a carriage for 
the nozzle, and means for imparting relative 
movements to the nozzle and to the sheet ma 
terial in directions transverse to one another 
to cause the nozzle to operate upon Successive 
zones of material, said means having provision 
for varying the relative extent of movement in 
Such directions in a given period of time to vary 
the degree of overlap of the Spray ZOneS. 

17. A coating apparatus having, in combina 
tion, a spray nozzle, a carriage for the nozzle, 
feeding means including an over-running clutch 
for normally feeding the work past the spray 
nozzle, and friction drive mechanism for impart 
ing an increased speed of movement to the work. 

18. A coating apparatus having, in combina 
tion, a carriage, a nozzle mounted on the car 
riage, mechanism for reciprocating the carriage, 
and means for controlling the operation of the 
nozzle, said means comprising a controlling cable 
connected to the nozzle, and guides for the cable, 
one of said guides being movable to actuate the 
cable to control the operation of the nozzle. 

19. A coating apparatus having; in combina 
tion, a carriage, a nozzle mounted on the carriage, 
mechanism for reciprocating the carriage, means 
for controlling the operation of the nozzle, and 
means comprising a controlling cable arranged in 
a closed loop with one end connected to the noz 
zle and the other end fixed with relation to the 
carriage and movable therewith, and controlling 
devices for the cable. 

20. A coating apparatus having, in combina 

S 
tion, a carriage, a nozzle mounted on the car 
riage, mechanism for reciprocating the carriage, 
means for controlling the operation of the noz 
zle, and means comprising a controlling cable 
arranged in a closed loop, one end of the cable 
being connected to the nozzle and the other end 
being fixed with relation to the carriage and 
movable therewith, and guides for the cable, one 
of the guides being movable to actuate the con 
trolling cable. 

21. A coating apparatus having, in combina 
tion, a Support for the material, a spray nozzle, 
a carriage for the nozzle, means for relatively 
moving the carriage and the material, and spaced 
COOperating devices responsive to presence and 
absence of material in position between said de 
vices for controlling the operation of the spray 
nozzles. 

22. A coating apparatus having, in combina 
tion, a Support for the material, a spray nozzle, a 
carriage for the nozzle, means for relatively mov 
ing the carriage and the material, and light 
responsive controlling devices for controlling the 
Operation of the nozzle in accordance with the 
presence or absence of material in position to be 
Sprayed. 

23. A coating apparatus having, in combina 
tion, a support for the material, a spray nozzle, 
a carriage for the nozzle, means for relatively 
moving the carriage and the material, and con 
trolling devices including air blast directing 
means for controlling the operation of the nozzle 
in accordance with the presence or absence of 
material in position to be sprayed. 

24. A coating apparatus having, in combina 
tion, a Support for the material, a spray nozzle, a 
carriage for the nozzle, means for relatively mov 
ing the carriage and the material, and controlling 
devices for the nozzle including means for di 
recting a pair of rays of light across the plane of 
the material Spaced apart approximately the 
width of the Zone covered by the spray nozzle, 
said devices rendering the nozzle operative if 
either light ray be intercepted by the material 
and rendering the nozzle inoperative if neither, 
ray is intercepted. 

25. A coating apparatus having, in combina 
tion, a Support for the material, a spray nozzle, a 
carriage for the nozzle, means for relatively mov 
ing the carriage and the material, and light con 
trolled devices for the nozzle, said devices includ 
ing a photo-electric cell, thermionic tube, and 
transformer. 
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