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St. Clair Shores, and Alexander M. Fleming, 
Detroit, Mich., assignors to Chrysler Corpora 
tion, Highland Park, Mich., a corporation of 
Delaware 

Application September 16, 1937, Seria No. 164,130 
12 Claims. 

This invention relates to improved surface 
coating material spraying apparatus, and refers 
more particularly to apparatus of this kind which 
is automatic in Operation. 

It is an object of our invention to provide a 
spraying apparatus of the character which effects 
relative movement between a spray discharge de 
vice and the article to be sprayed. 
Another object of our invention resides in the 

provision of such a spraying apparatus which 
includes means for variably maintaining the 
ends of the spraying device at a desired distance 
from all portions of irregular surfaces of ar 
ticles which are unlike: in contour. 
A further object of our invention is to provide 

in an apparatus of this kind a spraying device 
which moves throughout a substantial distance 
during operation so that a single or relatively 
small number of spraying devices may be em 
ployed to spray extended Surfaces. 
An additional object of the invention is to 

provide means for oscillating a spray device at 
uniform speed throughout substantially all por 
tions of its Oscillatory path in order that a film 
of coating material of uniform thickness will be 
built up upon all portions of the surface sprayed 
upon. 

Heretofore, in spraying apparatus of this na 
ture, the spraying device did not automatically 
or uniformly follow the contour of the articles 
being treated, and as a result inferior coatings, 
uneven in thickness, were produced and a con 
paratively large portion of the coating material 
was wasted. With our spraying apparatus, 
however, the spraying device automatically foll 
lows the surface contour by remaining at a fixed 
distance therefrom even when such surfaces are 
extremely irregular and curvilinear and thereby 
produces a coating of uniform thickness and ap 
pearance on the article with a resulting economy 
in the spraying cost. 
Other objects of our invention are to provide 

in a spraying apparatus of this kind a movable 
spraying device which moves in a plurality of 
directions; and to provide a spraying apparatus 
that may be easily converted to the spraying of 
unlike articles, particularly automobile bodies 
of different types. 

Further objects and advantages of our inven 
tion will be apparent from the following detailed 
description of one illustrative embodiment of the 
principles of Our invention, reference being had 
to the accompanying drawings in which: 

Fig. 1 is a plan view illustrating one embodi 

(C. 91-45) 
ment of Our surface coating material spraying 
apparatus. 

Fig. 2 is an enlarged detail elevational view, 
partly in section, of one of the spraying devices 
of the apparatus. w 

Fig. 3 is a fragmentary elevational view, partly 
in section, showing the apparatus as viewed from 
the line 3-3 of Fig. 1. 

Fig. 4 is an enlarged partial elevational view 
showing the apparatus as viewed from the line 
4-4 of Fig. 3, and illustrating portions broken 
away to disclose the underlying structure. 

Fig. 5 is a fragmentary partial elevational 
showing a continued portion of the structure 
illustrated in Fig. 4 and continuing from the 
lowered portion thereof. 

Fig. 6 is detail sectional view taken approxi 
mately as indicated by the line 6-6 of Fig. 4. 

Fig. 7 is an enlarged detail sectional taken 
along the line 7-7 of Fig. 6. 

Fig. 8 is a sectional view taken as indicated by 
the line 8-8 of Fig. 7. 

Fig. 9 is a plan view of the hydraulic control 
system for the spraying devices. 

Fig. 10, is an enlarged elevational view as 
viewed from the line O-O of Fig. 9. 

10 

5 

Fig. 11 is a vertical Sectional view taken ap 
proximately as indicated by the line f-f of 
Fig. 10. w 

- Fig. 12 is a diagrammatic view of the valve 
mechanism for controlling the atomizing air and 
Surface coating material. 

Fig. 13 is a diagrammatic view illustrating the 
electrical system of the apparatus. 
With reference to the drawings, a conveyor 4 

is illustrated (best shown in Figs. 1 and 12) as 
comprising two parallel channelled tracks f5 
and 6. A conveyor chain is centrally dis 
posed between the tracks f5 and 6 and passes 
around a sprocket wheel 8 by which it is driven. 
The wheel 8 is fixed to a shaft 9 which is 

journalled in bearing supports 20 and 2 located 
below the level of the tracks 5 and 6. The 
shaft 9 is driven by a sprocket wheel 22 fixed 
to the shaft 9 adjacent to the support 2. Ex 
tending around the wheel 22 and around one 
sprocket a double sprocket drive wheel 23 is a 
chain 24 which transmits the drive therebetween 
from a reduction unit 25 coupled with a prime 
mover 26. 
The chain f is adapted to move article carry 

ing skids 27 toward an arch-like structure 28 
Of Our Spraying apparatus. In the illustrated 
embodiment of our invention we prefer to show 
Our Surface coating material spraying apparatus 
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2 
operating upon automobile bodies to be painted, 
but attention is directed to the fact that other 
articles may be so treated with paint or any other 
surface coating material that can be Sprayed. 
An automobile body of the coupé style is in 

dicated at 29 on one of the skids 2 in the prox 
imity of the arch-like structure 28 and in position 
to be automatically sprayed, as will hereinafter 
be more apparent. 
The structure 28 preferably comprises two. 

vertical hollow stanchions 30 and 3 provided 
with inspection plates and secured by bolts 32 to 
a base 33, a horizontal hollow member 34, and 
two hollow elbow joints 35, fixed together by 
assembly bolts 36. 
The reduction unit 25 simultaneously trans 

mits the drive through the drive wheel 23 to the 
chain T and to a driving shaft 3 extending 
under and transversely of the tracks 5 and 6. 
Suitable supports are provided at 38 and 39 on 
the arch-like structure 28 for rotatively support 
ing the shaft 37 which is driven in timed relation 
to the conveyor chain 7 by a drive belt 40 ex 
tending around the double sprocket wheel 23 and 
around a sprocket wheel 4 fixed to the shaft 3. 

Drivingly connected to the left end of the shaft 
37, as viewed in Fig. 1, is a face cam 42 within 
which is located a roller follower member 43 
which is adapted to follow the cam surface. The 
roller member 43 is carried by a link member 44 
fixed at 45 to a reciprocating vertical rod 46 re 
ciprocably mounted on an extension of the 
stanchion 30. The heart-shaped cam groove of 
the cam 42 is so constructed and arranged as to 
subject the rod 46 and the spray gun carrying 
arms (hereinafter described) to movement of 
substantially uniform velocity during all por 
tions of their respective strokes. The movement 
of the link member 44 is further confined to a 
vertical course by a vertical guide member 48 
fixed to the stanchion 30. Additional supports 
for the reciprocating rod 46 are provided by the 
stanchion 30 at 49. 

Fixed to the upper end of the rod 46 is a block 
chain 5 which extends over a sprocket wheel 53 
and transmits movement of the rod 46 to a hori 
zontal rod 55 which is slidably mounted within 
the hollow member 34 at 56. Inasmuch as the 
right side of the structure 28 is symmetrical with 
the other side it has not been shown or described. 
The rod for the right side which serves as the 

equivalent of the rod 46, however, is adapted to 
be reciprocated by a face cam fixed to the shaft 
37 that is swung around 180 degrees with re 
spect to the position of the face cam 42. During 
the rotation of this shaft 3 the can faces are 
simultaneously rotated and they impart recip 
rocatory movement to the rods 46 and 55, and 
chains 5 as a unitary structure. 
Inasmuch as both sides of the structure of 

Figs. 4 and 5 are symmetrical, we shall treat the 
left half as the representative one. A toothed 
rack sleeve 57 is fixed to rod 46 and housed with 
in a casing 58. The casing 58 is journalled on 
the rod 46 and the rod is slidably mounted in 
bearings 59 and 60 carried by the stationary 
structure 38. A fixed extension member 6 of the 
casing 58 is adapted to move with the casing 
58 within an opening 62 (best shown in Fig. 6) 
in the stanchion 30. An oiling device 63 is car 
ried by the extension member 6 to lubricate the 
moving parts within the casing 58. In engage 
ment with the rack sleeve 57, is a toothed sector 
64 secured by bolts 648 to a member 65 having 
pairs of arms 65 and 65. 

2,195,475 
A spray gun arm 66 is pivotally supported by 

the arms 65 of the member 65 which accom 
modate pivotal movement of the arm about an 
axis extending normal to the axis of the sector 
64. Mounted on an intermediate part of the 
arm 66 is a ball bearing member 67 which is 
held in place by lock rings 69. The bearing 68 
is adapted to move within an arcuate slot 70 
(best shown in Fig. 8) provided in web structure 

detachably secured in position by set screws 
2. The curvature of this slot 70 is such that a 

Spray gun mounted on the end of the arm 66 
will oscillate mainly in a vertical course and at 
uniform speed throughout all portions of its 
stroke adjacent the side of the vehicle body to the 
extent of the movement produced by the cam 42, 
as will presently be more apparent. During the 
oscillatory movement, the arm and spray device 
are moved in Wardly and outwardly with respect 
to a vertical plane to the extent established by 
the action of the roller 69 in the slot 70 in order 
to assist in maintaining the discharge end of the 
Spray device at a fixed distance from a laterally 
curved side wall of the body. 

Fixed to the outside of the casing 58 is a 
bracket 92 extending through a slot 93 and into 
a recessed cover 94 on the stanchion 28. A pis 
ton rod 95 is so pivotally connected at 96 with 
the member 92 that movement of the rod 95 will 
Swing the spray gun transversely of the recip 
rocatory travel of the gun induced by the cam 
face 42 by bodily turning the gun supporting 
arm, and casing about the rotative axis of the 
latter, this movement of the spray gun being 
provided for in order to compensate for varia 
tions in the width of the body at diverse longi 
tudinal locations and to keep the gun at a fixed 
distance from all portions of longitudinally 
curved side surfaces of the body. The rod 95 
carries a piston 9 which is adapted to recipro 
cate with a cylinder 98 fixed by bolts 99 to the 
stanchion 30 when fluid medium is forced into 
the cylinder 98 under conditions which will pres 
ently be more apparent. To yieldingly return the 
member 92 in opposition to the action of the 
piston 97, a return spring OO is fixed to the 
member 92 and to an extension of of the stan 
chion 30. 
Another spray gun is mounted to spray the 

upper surface of the vehicle body 29. The up 
per gun is quite similar to the illustrated side 
guns, the former receiving its reciprocatory 
movement from a toothed rack sleeve 02 fixed 
to the rod 55 intermediate its ends. A piston 
rod 03 (best shown in Fig. 3) is also pivotally 
connected to a laterally extending bar f04 fixed 
to the casing 05 of the arm supporting struc 
ture. The piston rod 03 is adapted to move the 
Spray gun vertically in response to fluid pressure 
on a piston 06 carried by the rod 03 in order 
to permit the gun to be maintained in fixed 
spaced relationship to all portions of laterally 
curved body tops. The piston 06 moves within 
a cylinder 07 carried by the stanchion 30 and 
is actuated by fluid pressure introduced into the 
cylinder 07 through a conduit foe. Supply of 
fluid medium to the cylinders 98 and 107 of the 
side and top gun controlling means is automati 
cally controlled as hereinafter more fully set 
forth. 
The spray gun comprises a body member 3 

fixed to the end of the arm 66. A discharge noz 
zle 74 is detachably secured to the member 78 by 
a threaded ring 75. Paint is admitted from a 
hose 76 into a passage 77 communicating with a 
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tapering discharge conduit 7 within the mem 
ber 73. The larger end of the conduit 8 is 
closed by a hollow threaded plug 79 that re 
ceives a valve stem 80 which is normally adapted 
to close the smaller end of the conduit 78 to 
stop the spraying of paint. The valve stem is 
fixed to a piston 8 of valve actuating mech 
anism disposed within a cylinder 82 secured to 
the body portion 73 by a set screw 83. A re 
silient means such as a spring 84 is interposed 
between the piston 8 and a threaded plug 85 
which seals the open end of the cylinder 82 for 
normally urging the valve toward its closed 
position. Air is admitted from a hose 86 through 
a passage 87 in the cylinder 82 to one side 88 of 
the piston therein and thereby moves the piston 
against the pressure of the spring 84 to open the 
spray discharge outlet of the conduit 78. A hose 
89 admits air through registering passages 90 
and 9 within the body portion 73 and the noz 
zle 74 to atomize the paint emerging from 
conduit 78 and to predetermine the shape/of 
the spray pattern. 
To automatically control the atomizing air and 

the paint admitted to the spray guns there is 
provided a series of valve mechanisms which are 
adapted to be progressively actuated by the 
movement of the skids 27 along the tracks of 
the conveyor 4. 
A number of similar valve bodies O9A, O9b, 

f09c, and O9d (best shown in Fig. 12) are dis 
posed below the track 6 and fixed thereto by 
fasteners ?o. Yoked arms fff, ff2, 3, and 
4 are progressively arranged and pivotally sup 

ported by pins 5 on each of the bodies 09, 
109b, fo9, and O9d. The upper end of each of 
the arms to 4 carries a roller ffs which 
normally protrudes through and above the track 
6. A valve 7 is pivotally connected at 8 
to each of the arms to 4 and is adapted to 
reciprocate within the bodies 09 to control the 
air passing through these valve bodies. To 
yieldingly urge the arms liff to f4 to their nor 
mal condition, a spring 9 is interposed between 
an extension f20 of these arms and a projection 
f2 of the bodies O9a, fosb, O90 and O9d. 
A main air Supply line f22 is in constant com 

munication through connector line 23, 24 and 
25 with the bodies fo9a, f O9b, and O9d. The 
bodies 09, 09, and O9d are in continuous com 
munication through the lines 26, 27, 28, and 
29, and a line 30 is adapted to convey air to 
the hoses 89 for the top and the side spray guns. 

Leading from the valve bodies O9b and 090 
are lines f31 and f32 respectively. Interposed 
between the lines 3 and 32 are lines 33 and 
34 having a one-way clapper valve 35 housed 

in a casing 36 joining the line 33 and 34 but 
permitting air to pass only from line 34 into 
line 33. The ends of the lines 3 and 32 lead 
to valve casings 37 and 38 which are so dis 
posed with respect to each other that recipro 
cating valves 39 therein having rollers 40 will 
ride on a cam 4 fixed to the shaft 37. 
When the valve 39 of the casing 37 is closed, 

as shown, no air will pass into a line 42 com 
municating with the hose 86 of the top spray 
gun cylinder, thereby allowing the stem 80 to 
stop the passage of paint. With the valve 40 
of the casing 38 in its closed condition, as shown, 
no air passes into a line 43 communicating with 
the hoses 86 of the side spray guns and as a re 
sult the paint discharge valve 80 thereof is held 
in its closed position. The cam 4 has oppo 
sitely spaced low sides 43' which are so ar 

ranged thereon that the flow of paint from the 
top and the side guns will be automatically cut 
of when the path of the top gun and each of 
the side guns overlaps in their travel during the 
spraying operation. This prevention of Overlap 
ping eliminates double spraying of the same sur 
face of the body 29, resulting in an improved and 
less costly paint job. 
When a body moving on the tracks 5 and 6 

is in position to be sprayed, air under pressure 
is admitted to the mechanism, shown in Fig. 12, 
except under certain conditions as will herein 
after be more apparent, the conveyor chain f7 
and the shaft 37 automatically move the body and 
cause the spray guns to oscillate while spraying 
the body. The arms to 4 are normally 
in their illustrated positions. As the conveyor 
chain moves the skid 27 the skid forces the 
arm down to the position indicated at 44, 
which opens the valve to pass the air from the 
line 23 into the line 28 where it communicates 
with the line 30. The admittance of air to the 
line 30 furnishes atomizing air to all the spray 

S. 
As the skid moves further it also depresses 

the arm f2 which connects the line 24 to the 
line f3. With the arms if f and 2 down, the 
pressure in the lines 3 and 33 does not pass 
into the line 34 because of the closed one-way 
valve 35, but passes through the line f42 if the 
valve f39 is opened by the cam 4. The pres 
sure in the line 42 passes to the cylinder 82 
of the top spray gun to cause the gun to spray 
paint as it oscillates. This is particularly ad 
vantageous when the top wall of a car body or 
other article extends beyond the side walls 
thereof for spraying of paint on the side walls 
can be delayed until the side wall portions to be 
painted have moved into paint spray receiving 
position. Naturally all guns may be conditioned 
to start to spray paint at the same time if de 
sired by suitable arrangement of the valves. 
Additional movement of the skid 27 allows the 

arms if and f2 to progressively return to their 
illustrated positions as the skid depresses the 
lever 3. The movement of the arm 3 con. 
nects the lines 27 and 32 from whence the air 
passes to the line 43, if the valve 38 is opened 
by the cam 4, into the cylinder 82 of the side 
Spray guns to cause the guns to spray paint as 
they oscillate. Air within the line 132 also passes 
through line 34, valve 35, line 33, and line 
3 to the cylinder 82 of the top gun as afore 

said so as to maintain operation of the top guns 
after the skid has passed out of contact with the 
levers and 2 and while the skid is in con 
tact with lever 3 and 4. 

0. 
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Continued movement of the skid 27 depresses r 
both the arms 3 and 4. The arm 4 thereby 
opens the line 25 to the line 26 from whence 
the air passes into lines 29 and 30 to provide 
atomizing air to all the spray guns even though 
the arm is in its illustrated position. 
As the skid roves off the arm 3 the passage 

of air through the line 42 and 43 is discontinued 
and the valves 80 of all the spray guns move 
in response to the Springs 84 to stop the passage 
of paint. - 
When the skid allows the arm if 4 to swing 

up to its illustrated position the passage of air 
through the line 26 is stopped and the line 30 
no longer supplies any of the guns with atomizing 
8. 
The mechanism for causing the spray guns to 

automatically follow the contour of the body 29, 
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includes a sprocket wheel 45 which is fixed to 
the shaft 37 and which drives through a block 
chain 46, a sprocket wheel f47 fixed to a shaft 
48. 
The shaft f48 (best shown in Figs. 1 and 9) is 

rotatably mounted on bearings 49 carried by 
the base 33 and has drivingly connected thereto 
a sprocket wheel 50. This wheel 50 transmits 
the drive from the shaft 48 to a sprocket wheel 
5 by means of a block chain 52. 
A shaft 53, which is parallel to the shaft 48, 

has fixed thereto the wheel 5. The shaft 53 
is journalled in a bearing 54 and has a clutching 
element 55 adjacent a shiftable clutching ele 
ment 56 fixed to a shaft 57 in axial alignment 
with the shaft 53. The shaft 57 is journalled 
in bearings 58 and 59 carried by the base 33. 
A cam member f 60 having three faces 6, 62, 

and 63 is drivingly connected to the shaft 57 
by the elongated keys st'. These cam faces 
6, 62, and 63 correspond to the contour to 
be followed in spraying top surfaces of Sedans, 
coupes, and trunk Sedans respectively and they 
are so shaped that they act through a closed 
hydraulic system to cause the piston 06 to move 
the top gun so as to follow the contour of the 
tops of these particular bodies respectively. 
To transmit the contour following movement 

of the top gun, a piston rod 62 having a roller 
63 to ride the cam faces, reciprocates within a 

cylinder 64 fixed to the base 33. The conduit 
O8 is filled with fluid and any movement of the 

rod 62 is transmitted to the piston O6. 
A manual control is shown whereby the oper 

ator may make a selection of the proper can. 
face 6 to 63 as the various vehicle bodies are 
conveyed along the tracks 5 and 6 for painting. 
A shift lever f 65 has an articulated connection 
66 on the base 33 and has a slip ring connection 

with the cam member 60. A spring positioned . 
ratchet member 67 is pivotally connected at 68 
to the lever 65 and adapted to engage arcuate 
notches 69, 70, and 7 carried by an arcuate 
member 72 fixed to the base 33. When the 
member 67 engages the notches 69, 70, and 

the roller 63 is positioned to ride the cam 
faces 6, 62, and 63 respectively. This shift 
ing of the cam faces can only be effected, when 
the low sides of the cam faces are aligned imme 
diately adjacent the roller 63. 
To automatically control the contour following 

movement of the side guns, a cam member 3 
is drivingly connected to the shaft 5T and is 
so shaped that it acts through two closed hy 
draulic systems to cause the pistons 9 of the 
side guns to move the side guns so as to follow 
the contour of the sides of the body, which side 
contours for the sedan, coupe, and trunk Sedan 
aforesaid are quite similar. 
A yoked rod f4 carries a roller 75 adapted 

to ride the cam member 73. The rod 4 re 
ciprocates within a support block 76 and engages 
a link member 77 tying together two piston 
rods 78 and 79. The rods 178 and 79 are 
adapted for reciprocatory movement within par 
allel cylinders 80 and 8 respectively carried 
by a bracket 82 fixed to the base 33. A conduit 
83 communicates between the cylinder 80 and 
the cylinder 98 of the right hand gun as viewed 
in Fig. 1; another conduit 84 communicates be 
tween the cylinder 18 and the cylinder 98 of the 
left hand gun. 

It is deemed desirable to automatically control 
the contour following movement of all the spray 
guns. This mechanism includes cylinder men 

2,195,475 
ber 85 which has an articulated connection 86 
on a vertical support bracket 97 carried by the 
base 33. A piston rod f is adapted to recipro 
cate within the member 18S. in response to air 
admitted to this member through lines 89 and 
90. The rod 88 is pivotally connected at 9 

to a yoke shifter member 92 engaging a collar 
93 of the clutching element 56. The lower 
portion of the shifter member 92 has movement 
limiting stops 94 and 95, and is pivotally sup 
ported at 96 on the base 33. 
The line 89 is in communication with a valve 

casing 97 (best shown in Figs. 1 and 9) fixed to 
the base 33, and when air is admitted there 
through the clutching element 56 moves into 
engagement with the element 55 to drivingly 
connect the shafts 53 and 57. The line 90 
communicates with the valve casing 97 and when 
air is admitted the clutching element 56 is moved 
out of engagement with the element 55 and 
thereby interrupts the drive between the shafts 
53 and 57. 
To control the air admitted to the casing 97 

electrical Switches 98 and 99 (best shown in 
Figs. 1 and 13) are positioned below the track 
6, the switches being arranged in parallel and 
receive current from a battery 200. Each of the 
Switches 98 and 99 has a yoked arm 20 having 
a roller 202 adapted to be depressed by the skid 
2. The Switch 98 is so positioned in alignment 
with the arm 4 that a two-way valve (not 
shown) within the casing ST will admit air 
from a line 202 to the line f89 simultaneously 
with the admittance of atomizing air to all the 
guns as WaS described earlier. 
As the skid travels off of the switch 98 the 

circuit is not broken inasmuch as the switch 99 
is in parallel and closed. The switch 99 is so 
positioned with respect to the arm 3 that when 
the skid moves away from this switch the valve 
of the casing 97 will admit the air from the line 
202 to the line 8 to uncouple the shafts 53 
and 57 simultaneously with the shutting off of 
the paint to all the guns in the manner already 
described. 

It is considered desirable to properly locate the 
shaft 5 to align the low portions of the cam 
faces 6 to 63 to permit movement of the lever 
65 when this shaft and the shaft 53 are un 

Coupled. To accomplish this end, a cylinder 203 
is carried by the bracket 87 and receives air 
pressure through a line 204 communicating with 
the line 9. A piston 205 is adapted to recipro 
cate within the cylinder 203, and has a rod 206 
which is pivotally connected at 207 to a link 
member 208. 
The member 208 has an articulated connection 

at 209 and 20 on the base 33 and a reciprocating 
key member 2 respectively. A sleeve 22 is 
fixed to the bracket 87 and receives the member 
2. The member 2 f is yieldingly urged by a 
spring 23 toward the shaft 57 until a nib 2.f4 
engages the inner end of a slot 25 carried by the 
sleeve 22 as shown at which time the member 
2 engages a notch 26 on the shaft 57. The 
notch 26 is so located on the shaft 57 that when 
the member 2 engages the notch 26 the low 
portions of the cam faces 6 to 63 will be 
aligned. When air is admitted to the cylinder 
203 the piston 205 will move the member 2 out 
of engagement with the notch 26, at which time 
the nib 24 is adjacent the outer end of the slot 
25. 

In operation of this embodiment of our inven 
tion, the power Source 26 simultaneously moves 
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2,195,475 S 
the conveyor chain 7 and rotates the shaft 7 the particular details of construction and op 
which causes the skid with the body to approach 
as all the spray guns are oscillated by the face 
can 42. 

5 The operator adjusts the lever 65, to accom 
modate the particular body style to be sprayed. 
As the skid strikes the arm and the switch 99, 
the shafts 53 and fST are coupled and the atom 
izing air to all the guns is admitted into the sys 

10 tem. The roller 63 of the piston rod 62 foll 
lows the selected cam face f 6 to 63 causing 
the top gun to move upwardly and downwardly 
as required to maintain it at a substantially uni 
form distance from Successively longitudinally 

15 adjacent portions of the top of the body which 
vary in elevation. During this movement of the 
gun, which occurs while it oscillates, the gun is 
also moved by the action of the roller 69 in the slot 
70 to compensate for transverse curvature of the 

20 body top in order to also maintain the gun in sub 
stantially uniform spaced relation from successive 
laterally adjacent portions of the top of the body. 
Simultaneously the roller 75 follows the cam 3 
to cause the side guns to move inwardly and out 

2 wardly in conformity with change in contour of 
the sides of the body at successively longitudinal 
ly adjacent portions thereof. The side guns are 
also moved inwardly and outwardly by the ac 
tion of the roller 69 in the slot 70 to conform to 

30 transverse curvature of the sides of the body. 
Thus both the top and side guns are held at uni 
form distance from the surface portion upon 
which they discharge paint. While the lever if 
is depressed, atomized air but no paint is sup 
plied to the guns. w 
As the skid strikes the arm ff2 the air pressure 

is admitted to the cylinder 82 of the top gun and 
the paint is admitted into the air spray thereof. 
Continued movement of the skid until the arm 

to fl3 is depressed and the arms if and f2 un 
Covered admits air to the cylinders 82 of the side 
guns and thereby allows the paint to enter the 
alr Spray. 
As the skid depresses both of the arms f3 and 

As 4, atomizing air is still supplied to all the guns 
even though the arm is in its undepressed 
illustrated position of Fig. 12. 
When the Skid finally allows the arm 3 to 

return to its normal position the air to the cyl 
50 inders 82 of all the guns is stopped and no paint 

is delivered by the guns. 
As the skid allows the arm 4 to return to its 

upper position all the atomizing air to the guns 
is stopped. Simultaneously the skid opens the 

ss switch f 98 which causes the shafts f 53 and 57 
to uncouple, and the member 2 engages the 
notch 26 to properly hold the shaft to permit the 
operator to again select with the lever 65 to ac 
commodate a different body style if the next body 

80 presented for spraying by the conveyor differs 
from the previous One. 
The spraying of the vehicle body is automatic 

and the guns follow the contour of each particu 
lar body style without overlapping in their spray 

65 ing. 
It is evident that if additional guns are used 

the guns need not necessarily oscillate but need 
only follow the contour of the body. However, 
to secure a saving in cost and weight we find it 

70 desirable to have the guns both oscillate and foll 
low the contour of the body. 
Various modifications and changes will be 

readily apparent from the teachings of our in 
vention, as set forth in the appended claims, and 

75 it is not our intention to limit our invention to 

eration shown and described for illustrative pur 
pOSes. 
What we claim is: 
1. Apparatus for spraying coating material on 

a surface of an article having misaligned suc 
cessively adjacent surface portions comprising a 
frame structure, a spray device including an arm 
having a spray gun at one end portion thereof, 
means at the opposite end portion of said arm 
pivotally mounting the latter on said frame struc 
ture for oscillatory movement over said surface 
portions about an axis generally normal thereto 
and for pivotal movement about another axis to 
Ward and away from said surface, a support for 
Said article to be sprayed, said frame structure 
and Support being relatively movable for bringing 
Successive adjacent portions of said article into 
Spray receiving relationship to said device, means 
for Oscillating said arm to move said spray gun 
in an arcuate course across said surface portions 
about Said first mentioned axis during relative 
movement between said article and said frame 
structure, and means for automatically oscillat 
ing said arm about said second mentioned axis 
toward and away from said misaligned succes 
sively adjacent surface portions for maintaining 
Said Spraygun at a substantially uniform distance 
from all portions of said surface as said surface 
portions are successively brought into spray re 
ceiving relationship with respect to said device. 

2. Apparatus for Spraying coating material on 
a surface of an article having laterally and longi 
tudinally misaligned successively adjacent sur 
face portions comprising a frame structure, a 
spray device including a bracket pivotally mount 
ed on said frame structure and having an arm 
provided at One end with a spray gun and pivot 
ally mounted at its opposite end on said bracket 
about an axis generally normal to said surface 
portions for arcuate Oscillatory spray distributing 
movement, Said arm being pivotaly adjustable 
relative to said bracket about another axis for 
predetermining the effective distance of said 
spray gun from said surface portions, a support 
for said article to be sprayed, said frame structure 
and support being relatively movable for bring 
ing successive adjacent portions of said article 
into spray receiving relationship to said gun, 
means for pivotally adjusting said arm and brack 
et as a unit about the pivotal axis of said bracket 
during such relative movement for automatically 
moving said gun toward and away from said 
longitudinally misaligned surface portion of said 
article, and means coacting between said bracket 
and said arm for pivotally adjusting the latter 
relative to said bracket during such relative move 
ment of said supports for automatically moving 
said gun toward and away from said laterally 
misaligned surface portions of said article. 

3. Apparatus for Spraying coating material on 
a surface of an article having laterally misaligned 
Successively adjacent surface portions compris 
ing a frame structure, a spray device including 
an arm provided at one end with a spray gun and 
pivotally Supported at its opposite end on said 
frame structure about an axis extending trans 
versely of said surface portions for arcuate oscil 
latory spray distributing movement in a course 
generally parallel with said surface portions, said 
arm being pivotally adjustable about another 
axis for predetermining the distance of the dis 
charge part of said spray device from said surface 
portions, a support for said article to be sprayed, 
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movable for bringing successive adjacent portions 
of said article into spray receiving relationship to 
said device, means for Oscillating said arm about 
said first mentioned axis throughout its spray dis 
tributing movements during relative movement 
between said article and said frame structure, and 
means responsive to said Oscillatory movement of . 
said arm for automatically adjusting said arm 
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about said second mentioned pivotal axis to bring 
the discharge part of said spray device into uni 
form spaced relationship with respect to succes 
sive laterally adjacent portions of Said Surface. 

4. A surface coating material spraying appara 
tus for a plurality of articles having unlike Sur 
face contours comprising a spray device support, 
a spraying device including an arm provided at 
one end with a spray gun for discharging a Sur 
face coating material and pivotally mounted on 
said support at its opposite end for oscillatory ar 
cuate movement about one axis across a surface 
of an article and about a second axis for adjust- / 
ment toward and away from said surface, and/ 
means for automatically adjusting said device 
about said second axis, said means including 
members for selectively causing said spraying de 
vice to follow the contour of the surface of each 
of said plurality of articles of unlike contour to 
which said surface coating is to be applied. 

5. Apparatus for spraying coating material on 
a surface of an article having misaligned Surface 
portions comprising a frame structure, a spray 
device carried by said structure including a cas 
ing having an arcuate opening and a Spray dis 
charge member extending therethrough, means 
in said casing for supporting said spray member 
for pivotal spray distributing movement about one 
axis and pivotal movement about another axis, a 
support for said article to be sprayed, said frame 
structure and support being relatively movable 
for bringing successive adjacent portions of said 
article into spray receiving relationship to said 
member during relative movement thereof with 
respect to said article, and means for Oscillating 
said member about said first axis during rela 
tive movement of said article and frame Sup 
ports, pivotal movement of said member about 
said second axis being produced and predeter 
mined by said arcuate opening for maintaining 
the discharge end of said member in predeter 
mined spaced relationship with respect to mis 
aligned portions of said surface of said article 
during spray distributing movement of said de 
vice about said first mentioned axis. 

6. Apparatus for spraying coating material on 
a surface of an article having misaligned sur 
face portions comprising a spray device support, 
a support for said article to be sprayed, said Sup 
ports being relatively movable for bringing said 
successive adjacent portions of said article into 
spray receiving relationship, a spray device in 
cluding a bracket pivotally mounted on said spray 
device support for adjustment about one axis 
and an arm pivotally mounted on said bracket for 
arcuate spray distributing oscillatory movement 
about another axis in a plane generally parallel to 
said surface portions, means for oscillating said 
arm and moving said article in timed relation 
ship, and means Operable in timed relationship 
to the movement of said article for automatically 
pivotally adjusting said arm about said first men 
tioned axis to maintain the discharge part of said 
Spray device at a Substantially uniform distance 
from said misaligned surface portions of said ar 
ticle during movement of the latter. 

7. Apparatus for spraying coating material on 

2,195,475 
an article having laterally and longitudinally mis 
aligned successive surface portions comprising a 
frame structure located in close proximity to the 
path of the article, a plurality of spray devices 
including top and side spray devices oscillatively 
and adjustably mounted on said structure, a sup 

5 

port for said article to be sprayed, said frame 
structure and support being relatively movable 
for bringing successive adjacent portions of said 
article into spray receiving relationship to said 
devices, and means for controlling said devices 
including valve members responsive to relative 
movement of said frame structure and support 
and successively operable by such relative move 
ment, said members being SO constructed and 
arranged as to energize said devices in sequence 
to discharge coating material on the top of said 
article and then simultaneously on the sides 
thereof during movement of Said article relative 
to said frame support and in timed relationship to 
Such movement. 

8. Apparatus for spraying coating material on 
an article having angularly disposed surface por 
tions, of unequal lengths comprising a frame 
structure located in close proximity to the path of 
the article, a plurality of spray devices including 
top and side spray devices oscillatively and ad 
justably mounted on said frame structure, a sup 
port for said article to be sprayed, said frame 
structure and support being relatively movable 
for bringing successive adjacent portions of said 
article into spray receiving relationship to said 
devices, means for controlling the discharge of 
coating material from said devices including 
valve members responsive to relative movement 
of said frame structure and support and succes 
sively operable by such relative movement, said 
means being so constructed and arranged as to 
condition said devices in sequence to discharge 
coating material on One of said surface portions 
of said article and then simultaneously on all 
of said surface portions during movement of said 
article relative to said frame support and in timed 
relationship to such movement, mechanism fol' 
drivingly oscillating said spray devices, and con 
trol apparatus for said mechanism adapted to 
discontinue the oscillation of both said top and 
side devices when said article has passed out of 
Spray receiving relationship to said devices. 

9. In a Spraying machine having a support, 
means adjacent said support for positioning a 
surface of an article to receive a spray discharge, 
a Spray unit comprising a housing, an arm hav 
ing one end pivotally mounted on said housing 
for Oscillatory arcuate travel about an axis ex 
tending transversely of said surface of said article 
and for pivotal movement about a second axis 
disposed in a plane generally parallel to said sur 
face, guide means on said housing coacting with 
Said member for producing pivotal movement 
thereof about said second mentioned axis during 
Oscillation of said member about said first men 
tioned axis, a spray discharge device mounted on 
Said arm at a location spaced from said pivoted 
end thereof and means for imparting said oscil 
latory travel to said arm and said device. 

10. In a spraying machine having a support, a 
spray unit comprising a movable housing, a gun 
discharge member pivotally mounted on said 
housing for oscillatory arcuate travel about one 
axis, guide means on said housing coacting with 
Said member for producing movement thereof in 
paths departing from a plane normal to said 
axis during said arcuate travel, mechanism car 
ried by Said housing for Swinging the latter and 
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Said nozzle member substantially transversely to 
Said plane, and means for imparting said oscilla 
tory travel to said nozzle member and for actu 
atting said mechanism to move said nozzle trans 
versely of said plane in timed relationship. 

11. Apparatus for spraying a plurality of types 
Of Vehicle bodies having laterally and longitudi 
nally misaligned successive surface portions com 
prising a support for said bodies to be sprayed, 
a frame structure located in close proximity to 
Said Support for said bodies, a plurality of spray 
devices including top and side spray devices each 
including an arm OScillatively and adjustably 
mounted at one end of said frame structure, said 
frame structure and support being relatively mov 
able for bringing successive adjacent portions of 
each of said bodies into spray receiving relation 
ship to said devices, a discharge gun nozzle car 
ried by the other end of each of said arms, a cam 
member corresponding to the contOur of each un 
like surface of the bodies to be coated, a closed 
hydraulic system including pistons for adjusting 
each of said arms respectively and a piston op 
erable by said can members, means for simul 
taneously rotating said cam members and pro 
ducing relative movement of said frame struc 
ture and support in timed relationship, and a se 
lector member for selectively adjusting said cam 
members for operative connection with said hy 

0 draulic system, said cams being adapted during 

7 
rotation thereof to cause said first-mentioned 
pistons to automatically adjust each of said arms 
and nozzles toward and away from said laterally 
and longitudinally misaligned successive surface 
portions for maintaining each of said spray 
nozzles at a substantially uniform distance from 
all portions of Said surface as said surface por 
tions are brought into spray receiving relationship 
with respect to said devices. 

12. Apparatus for spraying coating material 
upon articles including an article support and a 
spray device support, a spray device pivotally 
mounted on said spray device support for arcuate 
oscillatory spray distributing movement in a 
plane extending in the same general direction as 
and about an axis extending transversely of the 
path of said article, driving means for producing 
relative movement between said supports, and ap 
paratus operable in timed relationship with re 
spect to said driving means for drivingly Oscils 
lating said spray device, said apparatus compris 
ing driving mechanism including a cam member 
So constructed and arranged as to maintain the 
Velocity of Oscillatory movement of said spray de 
vice substantially constant throughout substan 
tially all portions of its stroke. 

DAVID A. WALLACE. 
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