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1

This invention; relates broadly to a spray-’

painting device and, in particular, to an automo-
~ tive vehicle for painting zone stripes on roadways,

parking areas, airports and the like while travel-
ing thereover.

Various forms of road-marklng devices have”
been proposed heretofore but, so far as T am
aware, none of them has proved the ultimate solu-
tion for the problem of accurately laying a stripe

(Cl 91—12) :
2

PFigure 5 is a transverse sectlon through the
gun or spray head; and

Figure 6 is a longitudinal section through one
of the nozzles of the paint gun.

5 - Referring in detail to the drawings, my road-

marking vehicle indicated generally at 10 com-
prises a frame or chassis [{ having a front wheel
12" and rear wheels (3 mounted thereon and
steering handles {4 extendmg rearwardly there-

of uniform thickness with sharply defined edges. 10 from. The wheels are fitted with pneumatie

A recent development in highway marking stripes, *

furthermore, has made the requirement for ex-
_actitude in the thickness of: the layer of paint
considerably more stringent,  This.is the lumin-

ous marking stripe which is made by dep051t1ng 15

_glass beads or other reflecting particleson a paint’
stripe while the paint is still wet. ~For. satisfac-
tory reflection, the thickness of the paint layer
must be one half the diameter of the beads within
very close tolerances.

thin, the beads do not become bedded therein with"

‘sufficient depth to be firmly adherent. If the

paint layer .is too thick, the beads are immersed .

and covered over by the paint. The beads may
be as small as .030’’ or as large as .120’’.

I have invented a novel apparatus for applying "

marking stripes to roadways and the like which
is capable of laying a stripe of the exact thick-
ness required for satisfactory deposition. of re-
flecting particles.

tank having an air compressor and a pump
mounted thereon as well as an engine for driving
it. The vehicle is driven at a speed proportional

In a preferred embodiment, 30
.I provide an automotive vehicle including g, paint

tires. A paint tank 15 of suitable capacity is
mounted on the frame {l. The tank is prefer-
ably fabricated from plate so as to provide a sup-
‘port for the remaining apparatus. -

An internal combustion engine 16 is mounted
on the tank 15 toward the front end thereof.
The exhaust pipe from the engine, indicated at
11, is a flexible tube and extends forwardly and
downwardly in front of the vehicle terminating

If the paint layer is too 20 in a nozzle 18 adapted to blow dust and dirt off

of a strip of the roadway along which the vehicle
travels. A compressor {9 mounted adjacent the
engine 16 is driven thereby through a belt drive.
The compressor serves to accumulate a supply of

. 28 air.in a tank {9 under suitable pressure for

atomizing paint supplied to a paint gun-in a
manner which will be explained later. ‘ »
A pump 20 is mounted on the tank 15 next to
the compressor. 19 and is belt-driven by a pulley
on the compressor. The pump is a multlple-
cylinder diaphragm pump adapted to deliver a
substantially constant supply of paint and the
detailed construction thereof will be described
hereinafter. For the present, it will suffice to

to that at which the pump operates so that the 35 state that the pump draws paint from the tank

amount of paint dispensed is accurately controlled
in accordance with the length of the stripe ap-
plied. The invention also contemplates an im-
proved form . of -positive-displacement pump for

i5 through a connection 21 and branches 2ia
and delivers it through connections 22 to a ter-
minal fitting 23. These branches and connec-
tions are provided with suitable check valves 22a.

delivering paint in a substantially constant 40 The tank i8¢ is also connected to this fitting.

stream, as well as a novel form of gun: or spray
head capable of laying a stripe with sharply de~
fined edges, without the use of “blmds” or side
guards.

For a complete understanding of the invention,
reference is made to the accompanying drawings
illustrating a present preferred embodiment. In
the drawings,

Pigure 1 is a side elevation of the machine;

Figure 2 is an end elevation, such as would be
seen by looking from the left of Figure 1;

Figure 3 is a plan view of the pump; = .

Figure 4 is g longitudinal section therethrough

A traction drive 24 is provided for one of the
wheels 13 .as shown in Figure 2 and comprises a
belt trained around a pulley on the shaft of the
pump 20 and a pulley secured to the wheel. The

45 operation of the pump and travel of the vehicle

are thus coordinated or correlated so that a pre-
determined amount of paint is delivered by the
pump for a given travel of the vehicle.

A paint gun 25 is mounted on the frame i,

50  Flexible pipe lines 26 and 27 supply paint and

air, respectively, to the gun. The supply of paint
" to the gun is controlled by a valve 28 on the
handles 14. This valve is connected by suitable
piping (not shown) to the fitting 23 and serves

“taken along the plane of line IV—IV, of Figure 3; 68 in one position to-deliver the output of the pump
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to the gun. In the other position, the valve di-
verts the pump output to a return connection
to the tank 15, cutting off the supply of paint from
the gun.

The engine 6 drives the compressor 19 to the
pump 20 continuously. The drive for the traction
wheel, however, is rendered effective only when
desired by means of a belt tightener (not shown)
controlled by a lever 29 mounted on the handles
i4. Thisserves in the manner of a clutch to cause
the engine to drive the traction wheel when it
is desired to cause the vehicle to move.

engine 16 is also mounted on the handles 14.
The pump 20 comprises a box-like frame 31

having a plurality of diaphragm chambers 32

arranged in spaced opposed pairs. A drive shaft

33 journaled in the two opposite sides of .the-

irame extends between the chambers of each pair.
~Bach chamber has an inlet 34 and an outlet 35
and is provided with a flexible diaphragm 36.. A
regiprocating plunger -extends into  each .dia-
phragm chamber and is. prov1ded with spaced
_dises 38 having .convex sur faces adjacent the dia-
phragm for deforming it in opposite directions.
The plunger of -one diaphragm chamber of each
. pair has an extension 39 pivoted to the. plunger
.of the opposed chamber and to a connecting rod

10

A hand " /-
throttle 30 for controlling the fuel supply of the . ...

15

20

25

.40, The connecting rods are actuated by eccen- .

.trics 41 on the shaft 33. The plungets 3T with
their discs 38 constitute actuators for the dia-
. bhragms. The eccentrics 41 are so spaced angu-~
larly on the shaft that one of the diaphragms

Jmakes a compression movement on each quarter;,‘
_turn of the shaft. That is to say, the operation”

- of the diaphragm is so timed that a substantially
~eontinuous delivery of paint is maintained. It
-will be understood that, as the diaphragms are
.deformed on the suction stroke, paint is drawn
from the tank 15 through the connection 21, one
..of the branches 2{a and an inlet check valve 22q
adjacent the inlet 34. On the.compression stroke,
-the paint is forced through the outlet 35 and

¥he-outlet check valve 22a into one.of the con-.
45

.nections 22 leading to the terminal fitting 23.

" The spray gun 25, as indicated in Figure 5, com-
prises. a body 42 to which one of the paint lines
.26 is connected. A paint nozzle 43 held against
the body 42 by a cap 44 secured thereto is adapted
.to discharge paint into a mixing chamber 45
.formed in the cover. The cover also provides an
air chamber 45z surrounding the nozzle 43 to
which the air line 27 is connected. Air ports 47
in the wall of the nozzle 43 between the chambers

. 450 and 46 admit atomizing air from the latter to

the former.
The flow of paint through the nozzle 43 is con-
trolled by a needle valve 48.  This valve is op-

30

35

fraveled by the vehicle.

“and true,

output of the pump to be delivered to gun 25 or
returned fo the tank I5.

A T 54 is connected to the outlet of the mixing
chamber 45 by a nipple 46. Elbows 55 connected
to the T are provided with nozzles 56. As shown
in Figure 6, each nozzle comprises a tube closed
at one end having an arcuate radial slot 5T milled
in the closed end and intersecting the bore. This
causes the nozzle to discharge a flat brushlike
spray having a sharply defined edge on one side.
As shown in Figure 2, the sprays from the two
nozzles intersect or overlap, both sprays being
directed downwardly and angularly toward each
other, By this arrangement, it is possible to

“apply a stripe of the desired width having sharply
.defined edges, without using side guards or blinds

as has been necéssary heretofore.

Atowill be apparent from the foregoing de-
scription that the invention provides a simple
and efficient road-marking apparatus capable of
rapldly applying & stripe of precisely the desired

thickness o suit, it for the application of reflect-
“ing partlcles

The thickness of the stripe ap-
plied, of course, is determined by the volume of
paint delivered by the pump for a given distance
: This may be controlled
’by,properly_di,mensioning the pulleys traversed
by the traction drive helt 28. The pump 29, being

.of the diaphragm type, is a positive displacement

pump but does not have any close fitting moving
parts which would be subject to rapid wear under
the abrasive action of most paint compositions.
‘The paint gun.delivers a finely atomized spray

assuring uniform, coverage and the nozzies are

such as to keep the edges of the stripe straight
.The disgharge of paint from the . gun

s readlly controlled by a simple transfer valve

40

50

erated by a diaphragm 49 extending across a .

chamber 50 formed partly in the body 42 and’

partly in a cover 51 secured thereon. The lower
face of the diaphragm 50 is subject to the back
_pressure of the paint in the line 26. This pres-
sure is opposed by a spring 52 on the stem of
the valve 48 which extends through the dia-
phragm and outwardly of the cover 51 through
an adjusting sleeve 53 threaded therein. The
Jressure exerted by the spring may be varied by
- ‘turning this sleeve, It will be apparent that when
“the back pressute of the paint in the line 26 is
, sufficient to overcome the force of the spring on
“the diaphragm, the valve 48 will be opened to
admit paint into the mixing chamber 45. In this
_way, it is possible to control the dlscharge of paint
from the gun by the valve 28 which causes the

80

656

70

,mounted on the steering handles for the con-
" venience of the operator.

The engine exnaust is
utlhzed ‘to- blow dust and dirt off the roadway

“ahead of the gun, thus assuring a clean surface
_for the" apphca.tlon of.paint..

Although I have illustrated and descubed but

-a preferred embodlment of the invention, it will

be recogmzed tnat ‘changes in the details dis-
closed may be made ‘without departing from the

Sp1r1t of the mventmn or the scope of the ap-
"pended cla1ms

I claim:

1. Apparatus for marking roads with a uni-
form thickness of paint comprising a wheeled
vehicle having mounted thereon a paint reser-
voir, a paint gun to mark the road, an air com-~
pressor to supply compressed air to the gun, a

5. pump to force paint from the reservoir into the

gun, a motor, a driving connection between the

“motor and a wheel ‘of the vehicle, and 2 driving

connectmn between .the motor and the pump

vwhereby the vehlcle and purnp are driven at

speeds varying in-constant proportion as the
speed of the motor vaiiés and the gun thereby

‘Técgives ‘paint in quantities varying with the
‘speed of:the vehicle, said gun comprising means

to release said varying quantities of paint.at a

‘substantially constant pressure into a stream of
-compressed. air from the compressor, thus form-

ing a mixture in which the paint content varies
in proportion to the speed of the vehicle.

2. .Apparatus for marking roads with s uni-
form thickness of paint. comprising a wheeled ve-
hicle having mounted thereon a paint reservoir, a
paint gun to mark the road, an air compressor to
supply compressed air to the gun, a positive feed

, pump to force paint in an even fiow from the res-
5

ervoir into the gun, a motor, a driving connection
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‘between the motor and g wheel of the vehicle,
-and-a driving connection beween the motor and
‘the pump whereby ' thevehicle: and pump: are
driven at speeds varying in constant proportion
‘as the speed of the motor varies and the gun
-thereby receives paint in quantities varying with
-the speed of the vehicle, said gun comprising
-bidsed valve means to release said varying quan-
‘tities of paint at a substantially constant pres-
sure intoa stream of compressed: air from -the
compressor, thus forming a mixture in which
‘the paint content varies in proportion to the
-speed of the vehicle. - g
--113. Apparatus for marking roads with a uni-
iformly ' thick ‘coating of paint comprising a
wheeled vehicle having mounted thereon g paint
reservoir, ‘a. paint gun to mark the road, an air
compressor to supply compressed air to the gun,
a pump to force paint from the reservoir :into
~the; gun, a motor, a driving connection be-
tween the motor and a wheel of the vehicle and a
driving connection between the. motor and the
pump whereby the vehicle and pump are driven
by the motor at speeds varying in constant pro-
‘portion as the speed of the motor varies, said gun
~comprising a pdssage therethrough connected to
‘the compressor to receive a stream of compressed
‘air, a chamber in the gun connected to- the
‘pump to Teceive paint from the pump, an outlet
" from the chamber into the said passage, and a
'valve in the outlet biased to release the paint
“irom the chamber at a substantially constant
predetermined. pressure, whereby a mixture of
"paint'and air is formed in the gun having a paint
content which varies in direct proportion to the
speed of the vehicle. ]
4. Apparatus for marking roads with a uni-
formly thick coating of ‘paint comprising a
‘wheeled vehicle having mounted thereon a paint
reservoir, a paint gun to mark the road, an air
compressor to supply compressed air to the gun,
a positive feed pump to force paint from the res-
ervoir into the gun, a motor; a driving connec-
tion between the motor and a wheel of the ve-
hicle and a driving connection between the motor
and the pump whereby the vehicle and pump are
driven by the motor at speeds varying in constant
proportion as the speed of the motor varies, said
gun comprising a chamber in the gun connected
to the pump to receive paint from the pump, an
outlet from the chamber passage, a valve in the
outlet, a diaphragm forming. one wall of the
chamber gnd attached to the valve to move the
valve from the outlet as the pressure of paint
in the chamber deflects the diaphragm, biasing
means opposing movement of the diaphragm and
valve in response to pressure of paint in the
chamber whereby paint pumped into the cham-
ber at varying rates is released from the chamber
at a substantially constant predetermined pres-
sure, and a passage through the gun info which
the chamber outlet opens and which is connected
to the compressor to receive a stream of com-~
pressed air, whereby a mixture of paint and air
is formed in the gun having a paint content
which varies in direct proportion to the speed of
the vehicle. ,

5. Apparatus for marking roads with a uni-
formly thick coating of paint comprising a
wheeled vehicle having mounted thereon a paint
reservoir, g paint gun to mark the road, an air
compressor to supply compressed air to the gun,
a positive feed pump to force paint from the res-
ervoir into the gun, a motor, a driving conneec-
tion between the motor and a wheel of the ve~

[
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hicle and a driving connection between the motor
and the pump whereby the vehicle and pump are
driven by the motor at speeds varying in'constant
proportion as the speed of the motor varies, said
gun comprising a chamber. in the gun connected
to the pump to receive paint from the pump, an
outlet from the chamber passage, a valve in the
outlet, a diaphragm forming one wall of the

‘chamber and attached to the valve to move the

valve from the outiet as the pressure of paint in
the chamber deflects the diaphragm, a spring en-
gaging the valve to oppose movement of the dia-
phragm and valve in response to pressure of paint
in' the chamber so that paint pumped into the
chamber at varying rates is released from the
chamber at a substantially constant predeter-
mined pressure, & member adjustably -mounted
in the gun and engaging the spring in order to

Cadjust said predetermined pressure, and a pas-

sage through the gun into which the chamber
outlet opens and which is connected to the com-
pressor to receive a stream of compressed air,
whereby a mixture of paint and air is formed in
the gun having a paint content which varies in

. ‘direct proportion to the speed of the vehicle.

6. Apparatus for marking roads with 'a uni-
formly thick coating of paint comprising a
wheeled vehicle having mounted thereon a paint
reservoir, a paint gun to mark the road, an air
compressor to supply compressed air to the gun,
a pump to force paint from the reservoir into
the gun, a motor, g, driving connection between
the motor and a wheel of thewehicle and a driv-
ing connection between the motor and the pump,
whereby the vehicle and pump are driven by the
motor at speeds varying in constant proportion as
the speed of the motor varies, said pump being a
multi-chambered diaphragm pump, whereby the
paint is positively fed to the gun in a smooth flow
and at « rate directly proportional to the speed of
the pump and of the vehicle, said gun compris-
ing means to receive paint in varying quantities
from the pump and to release it at a substan-
tially constant pressure into a stream of com-
pressed air from the compressor, thus forming
a mixture in which the paint content varies in
proportion to the speed of the vehicle.

7. Apparatus for marking roads with a uni-
formly thick coating of paint comprising a
wheeled vehicle having mounted thereon a paint
reservoir, a paint gun to mark the road, an air -
compressor to supply compressed air to the gun, a
pump to force paint from the reservoir into the
gun, a motor, a driving connection hetween the
motor and a wheel of the vehicle and a driving
connection between the motor and the pump,
whereby the vehicle and pump are driven by the
motor at speeds varying in constant proportion as
the speed of the motor varies, said pump compris-~
ing a plurality of diaphragm chambers arranged
in opposite pairs, a diaphragm and an actuator
therefor in each chamber, and an eccentric shaft
extending between the opposed chambers for
driving said actuators, whereby the paint is pos-
itively fed to the gun in a smooth flow and at a
rate directly proportional to the speed of the
pump and of the vehicle, said gun comprising
means to. receive paint in varying quantities
from the pump and to feed it at a substantially
constant pressure into a stream of compressed
air from the compressor, thus forming a mix-
ture in which the paint content varies in pro-
portion to the speed of the vehicle,

8. A paint gun adapted to receive varying
quantities of paint and to mix the paint at a
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constant pressure with a stream of compressed
air, comprising a chamber to receive a forced
flow of paint, an outlet from the chamber and a
valve controlling said outlet, said valve heing
biased to release the paint forced into the cham-
ber at a substantially constant predetermined
pressure, a passage through the gun to receive a
stream of compressed air, said chamber -outlet
opening into said passage o release paint into
the passage, whereby varying quantities of paint
may be pumped into the gun and fed at g sub-
stantially constant pressure into a stream of
compressed air to form a spray. ’

9. A paint gun adapted to receive varying
quantities of paint and to mix the paint at a
constant pressure with a stream of compressed
air, comprising a chamber to receive a forced flow
of paint, an outlet from the chamber, a valve in
. the outlet, a diaphragm forming one wall of the
chamber and attached to the valve to move the
valve from the outlet as the pressure of paint
in the chamber deflects the diaphragm, biasing
means opposing movement of the diaphragm in
response to pressure of the paint in the cham-
ber, whereby paint is released from the outlet at
a substantially constant predetermined pressure,
a passage through the gun to receive a stream of
compressed air, said chamber outlet opening into
-said passage to release paint into the passage,
whereby varying quantities of paint may be
pumped into the gun and fed at a substantially
constant pressure into a stream of compressed
air to form a spray.

10. A spray gun adapted to receive varying
quantities of paint and to mix the paint at a
constant pressure with a stream of compressed
air, comprising a chamber for paint received
from the pump, an outlet from the chamber, a
valve adapted fo close the outlet, a diaphragm
forming a wall of the chamber and attached to

10

25

30

40

8

the valve to move the valve from the outlet as
the pressure of paint in the chamber deflects the
diaphragm, biasing means opposing movement
of the diaphragm in response to pressure of paint
in the chamber, whereby paint may be pumped
through the chamber at varying rates but is re-
leased from the chamber at a substantially con-
stant predetermined pressure, means to adjust
the biasing means to vary the predetermined
pressure, a passage through the gun to receive a
stream of compressed air, said chamber outlet
opening into said passage to release paint into
the passage, whereby varying quantities of paint
may be pumped into the gun and fed at a sub-
stantially constant pressure into a stream of
compressed air to form a spray.
GEORGE A. FISHER.
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