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ABSTRACT OF THE DISCLOSURE _ 

A road-marking is applied by depositing a strip of 
thermoplastic road-marking material on a road surface 
from a ?rst continuously advancing spray gun. This strip 
may ‘be deposited either directly on the road surface or, if 
that surface is wet or covered with frost, over a strip-like 
coating of solvent-based, adhesive material deposited 
by a second spray gun located in front of the ?rst spray 
gun. A third spray gun following behind the ?rst gun 
sprays a re?ective material onto the strip of thermoplas 
tic road-marking material before it cools and sets. 

The present invention relates to a method of applying 
markings in the form of continuous or discontinuous lines 
on the surfaces of roads or the like and is also concerned 
with self-propelled roadmarking apparatus for use in 
carrying out this method. 
The invention has for its object to enable such mark 

ings to be applied along a road surface or the like at 
speeds of up to 10 miles per hour. 

According to the invention a road-marking apparatus 
includes a vehicle having mounted thereon a spray gun 
arranged for spraying a molten thermoplastic road-mark 
ing material onto a road surface beneath the vehicle to 
form a coating thereon in the form of a strip, means for 
storing the thermoplastic road-marking material on the 
vehicle in a molten state and maintaining its temperature 
within a predetermined limits through its travel to the 
outlet of the spray gun, an air compressor on the vehicle 
for delivering air under pressure to effect the transfer of 
the thermoplastic road-marking material from the storing 
means to and its discharge from the spray gun, means 
on the vehicle mounted behind and in alignment with the 
spray gun for spraying re?ective material over the strip 
of thermoplastic material ‘before the strip cools and sets, 
and means for controlling the operation of the spray gun. 
A further spray gun may be arranged for spraying an 

adhesive material onto the road surface in advance of 
the ?rst said spray gun and in the form of a strip which 
is wider than the strip of thermoplastic road-marking 
material. 
The further spray gun may be provided with means for 

adjusting its position transversely of the path of travel 
of the chassis so as to enable the strip of adhesive ma 
terial applied by it to be correctly aligned with the strip 
of thermoplastic road-marking material subsequently 
applied. 
The thermoplastic road-marking material may be that 

forming the subject of copending patent application No. 
655,345. In practice, the latter is adapted to be discharged 
from its spray gun at a high temperature, e.g., at a tem 
perature in the region of ‘400° F., so that heat from ther 
moplastic material deposited on the adhesive coating will 
drive off solvents from the latter. 

The interval ‘between the time when a given point on 
the road surface is coated with the adhesive material and 
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the time when the road-marking material is subsequently 
applied over the adhesive coating covering the same point 
is preferably not less than 1 second. 
The width of the strip of adhesive material applied to 

the road surface is advantageously at least 2 inches wider 
than the superimposed strip of thermoplastic road mark 
ing material. 

Preferably, loose foreign matter such as dust and sur 
face water is removed from the road surface by a high 
pressure air jet located immediately in advance of the 
?rst spray gun. Alternatively, a rotary brush or sponge 
roller may be used for this purpose. 

Thus there is provided a method of marking a road 
surface comprising the steps of spraying a moisture-re 
pellant, solvent-based adhesive material onto the road 
surface to form thereon a strip-like coating of said adhe 
sive material, spraying over said coating of adhesive 
material a molten thermoplastic road-marking material 
to form a strip-like road marking of smaller width than 
the said coating of adhesive material and spraying re 
?ective media over the strip of thermoplastic roadmarking 
material before said strip of road-marking material cools 
and sets. 
A control panel may be provided on the rear part of 

the chassis, which control panel incorporates switches for 
controlling the operation of the melting and storing appa 
ratus as well as the operation of the further spray gun 
and the re?ective material spraying means. 
The panel may incorporate a rotary switch for selecting 

the pattern to ‘be applied to the road surface from a 
number of alternative patterns, this rotary switch being 
connected in an electrical control circuit including a 
pulse counter to which pulses are transmitted from a 
pulse-transmitting tachometer driven by a wheel in con 
tact with the ground and adapted to actuate a control 
switch in the operating circuit of the solenoid valve. 
Conventional circuit techniques are used to arrange that 
the valve is on and off for selected numbers of pulses from 
the tachometer. 
The invention will now be described by way of exam 

ple with reference to the accompanying drawings, in 
which: 

FIG. 1 is a diagrammatic side elevation of a self-pro— 
pelled road-marking apparatus, 

FIG. 2 is a diagrammatic plan view of the apparatus 
shown in FIG. 1, 

FIG. 3 is a block diagram of the circuits for compressed 
air, thermoplastic road-marking material, and re?ection 
material in the apparatus shown in FIG. 1, 

FIG. 4 is a block diagram of the heating system of the 
apparatus shown in FIG. 1, 
FIG. 5 is a "block diagram of the electrical control 

circuitry ‘of the apparatus of FIG. 1, 
FIG. 6 is a diagrammatic side elevation of a further 

self-propelled road-marking apparatus in which parts cor 
responding ‘to those shown in FIGS. 1 and 4 are given 
corresponding reference numerals, and 

FIG. 7 is a diagrammatic plan view of the apparatus 
shown in FIG. 6. 

Referring to FIGS. 1 and 2 of the drawings, the various 
component parts of the road-marking apparatus are all 
mounted either on a large size lorry chassis of conven 
tional design or on a guide arm 11 connected to the front 
end of this chassis. The guide arm 11 is provided at its 
front end with a castor wheel 12 and is pivotably con 
nected at its rear end to the chassis so that it can be 
swung up into the position indicated in broken lines at 
11’ in FIG. 1 when not in use. As can be seen in FIG. 2, 
the guide arm 11 is connected to the front end of the 
chassis at a point close to the near side thereof and ex 
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tends forwardly from this point at a small angle in the 
direction towards the near side. A bracing arm 13 has 
its rear end mounted for pivotal movement about a hori 
zontal axis aligned with the pivotal axis of the guide arm 
11 and has its front end connected to a split collar clamped 
around the guide arm 11 approximately midway between 
the front and rear ends of the latter. 
The chassis is provided with a driver’s cab 14 within 

which are provided dual steering, braking, accelerator and 
like controls, i.e., two complete sets of such controls are 
provided respectively on the offside and nearside. 
Mounted on the chassis close behind the driver’s cab 

14 is an air compressor unit 15 driven by a diesel engine 
and adapted to supply compressed air at 100 p.s.i. Three 
further units are mounted one behind the other on the 
part of the chassis to the rear of the air compressor unit 
15, namely a melting and storage unit 16 for thermo 
plastic road-marking material, a pressurized container 17 
for re?ective material, and a control panel 18. 
The melting and storage unit 16 includes a container 

37 (FIG. 4), ?tted with a heat-exchanger 38 by which 
thermoplastic road-marking material in the container 37 
is heated up to 400° F. For this purpose, mineral oil is 
heated by a Beverley heater 39 and continuously circu 
lated through melter racks which are arranged within the 
container 37 and constitute the heat-exchanger 38. Molten 
thermoplastic road-marking material is transferred alter 
nately to two jacketed pressure-storage vessels (shown 
schematically as a unit 40 in FIG. 4) located beneath the 
container 37 at a rate of two tons per hour. 
The pressurized container 17 shown in FIGS. 1 and 2 

is designed for storage of re?ected material such as Bal 
lotini beads at a pressure of up to 30 p.s.i. 
The control panel 18 is arranged so that it can be 

operated by a person seated either on a near-side seat 
19 or on an off-side seat 21. 
Mounted on the guide arm 11 a short distance behind 

the castor wheel 12 is a device 22 for delivering a jet of 
air downwardly onto the road surface beneath it. The 
supply of compressed air to this device 22 from the com 
pressor unit 15 is controlled from the driver’s cab 14 
by control means operated by the driver. 

Immediately behind the device 22 is a spray gun 23 
for spraying an adhesive agent on the road surface. This 
spray gun 23 is adjustable transversely to enable the 
strip of adhesive deposited thereby to be aligned with 
the markings applied subsequently by guns 24, 25 de 
scribed more fully later. The spray gun 23 is adapted to 
be supplied with a tack-coating material from an air 
pressurized container 20. The supply of this material to 
the spray gun 23 is controlled by .a solenoid-actuated 
valve operable by a person seated at the control panel 18. 
The guns 24, 25 are mounted on a carriage 26 which 

is provided at its leading end with a castor wheel 27 and 
is connected by parallel links 28 to a supporting bracket 
29. The bracket 29 is ?xed to a transverse slide 31 by 
which it can be moved into appropriate positions for near 
side, centre or off-side marking. 
The gun 24 is adapted to be supplied with molten ther 

moplastic road-marking material from the melting and 
storage unit 16 via jacketed pipes. Heated mineral oil 
from the heat-exchanger of the unit 16 is circulated 
through the jacket spaces of these pipes so as to main 
tain a minimum temperature of 400° F. at the nozzle 
mouth of the gun 24. 
The gun 25 is connected by pipes to the pressurized 

container 17. 
The guns 23, 24 and 25 have been described above as 

single guns, but when it is required to spray a road width 
of more than 6" in width, each such single gun would in 
practice be replaced by two or more guns located side 
by-side. 

Pipes 41, 42, 43, 44 and 45 shown in FIG. 3 supply 
compressed air from the compressor 15 to the gun 22, 
the container 20 for adhesive, the pressure vessels 40, 
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the container 17 for re?ective material and to a control 
valve 46, and to the guns 24 and 25, respectively. 
The control valve 46 is of the conventional type in 

which the application of a predetermined air pressure to 
one side of an actuating member causes the actuating 
member to move and so open the valve to allow, in the 
present case, molten thermoplastic road-marking mate 
rial to ?ow through the valve, removal of the predeter 
mined air pressure causing the valve to close. 
Each of the guns 24 and 25 incorporates a control 

valve of the type described herein before, application of 
the predetermined air pressure to the control valve of the 
gun 24 enabling the molten thermoplastic road-marking 
material to ?ow through the gun 24, and application of 
the predetermined air pressure to the control valve of the 
gun 25 enabling the re?ective material from the container 
17 to ?ow through the gun 25. 
Compressed air for driving the molten thermoplastic 

road-marking material from the pressure vessels 40 and 
the re?ective material from the container 17 is obtained 
from the compressor 15 by way of the pipes 43 and 44 
respectively. 
The application of the predetermined air pressure to 

the control valve 46 is controlled by a solenoid-actuated 
valve 48. 

Another solenoid-actuated valve 47 controls the re 
lease of air pressure in the pressure in the pressure ves 
sels 40 to the atmosphere. In operation, the valves 47 
and 48 are actuated to allow molten thermoplastic road 
marking material to ?ow from the container 37 under grav 
ity to the pressure vessels 40, the control valve of the gun 
24 being closed. The valves 47 and 48 are then closed 
and pressure builds up to a predetermined valve in the 
pressure vessels 40. 
A third solenoid-actuated valve 49 controls the supply 

of compressed air to the control valves of the gun 24 and 
25. Energisation of the splendid solenoid 50 of the valve 
49 will be described hereinafter in more detail with refer 
ence to FIG. 5. 

It will be apparent that for each further pair of guns 
for spraying road-marking material and re?ective mate 
rial respectively, a further solenoid-actuated valve will 
be required. 
Two further solenoid-actuated valves 51 and 52 con 

trol the ?ow of adhesive from the container 20 to the 
gun 23 under the pressure applied through the pipes 42, 
and the supply of compressed air to the gun 22, respec 
tively. 
The heating system for the thermoplastic road-marking 

material will now be described with reference to FIG. 4. 
In the heater 39, mineral oil is heated to a temperature 

of 400° F., the heater being thermostatically controlled 
to maintain the mineral oil at this temperature. 
The mineral oil passes out of the heater 39 by way of 

a pipe 53 and returns by way of a pipe 54 under the 
action of an electric pump 55. The rate of working of the 
pump 55, and hence the rate at which the mineral oil 
is circulated, is controlled by a thermostat 56, located in 
the container 37 in which the thermoplastic road-marking 
material is melted, which controls the power supply 56' 
of the pump 56, 
The pipe 53 includes a temperature-sensitive three-way 

valve 57 which allows the mineral oil to ?ow through 
heater-jackets 58 surrounding the pressure vessel 40 only 
when the temperature of the plasticizer thermoplastic 
road-marking material is below 400° F., the valve 57 
otherwise operating to direct the minerial oil through a 
by-passpipe 59 which conveys the mineral oil to a like 
temperature-sensitive three-way valve 60 at the outlet of 
the temperature jackets 58. 
Two further temperature-sensitive three-way valves 61 

and 62 determine whether the mineral oil flows through 
the jackets 63 and 64 of the pipe and the gun 24 or 
through a further by-pass pipe 65. 
The mineral oil ?nally passes through the heat-ex 
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changer 38 in the container 37 before entering the pump 
55. The container 38 is preferably provided with a jacket 
(not shown) having an associated by-pass pipe (not 
shown) through which the mineral oil may pass. 
From FIG. 1 it will be seen that a short distance in 

front of the rear wheels of the chassis, there is arranged 
a skip liner indicated generally at 32. This skip liner has 
a wheel 33 which is adapted, when the skip liner is in 
operation, to be rotated by contact with the road surface. 
A disc 34, which is belt-driven by the wheel 33, carries a 
ring of magnets which is arranged to cooperate with a 
reed switch 35 connected by leads 36 in an electronic 
circuit containing a pulse counter (FIG. 5). A rotary 
switch (shown in FIG. 5) mounted in the control panel 
18 is used for selecting the pattern to be applied to the 
road, e.g. either a continuous line or an interrupted line 
consisting of line markings of predetermined lengths al 
ternating with gaps of predetermined lengths. The pulses 
from the reed switch are counted in a manner determined 
by the setting of the rotary switch and the resulting sig 
nals are issued to operate a solenoid-actuated valve which 
controls the supply of compressed air to the valves in the 
guns 24 and 25. 

In FIG. 5 the rotary switch is shown as two rotary 
switches 70 which in practice are ganged together. The 
circuit shown in FIG. 5 includes a source 71 of electric 
power connected to one contact of the reed switch 35, the 
other contact of the reed switch 35 being connected to 
the ?xed contact of a manually operable two-position 
switch 72 mounted in the control panel 18. When the 
disc 34 rotates at a steady rate, the reed switch opens and 
closes regularly and thus when the switch 72 is in the po 
sition shown a regular train of pulses is applied to the in 
put connection of a ?rst monostable multivibrator circuit 
73 which serves as a pulseshaper. In one embodiment the 
interval between two pulses applied to the monostable 
circuit 73 corresponds to an advance of six inches by the 
vehicle. The output of the monostable circuit 73 is applied 
through respective capacitors 74 of equal capacitance to 
the input connections of two further monostable multi 
vibrator circuits 75 and 76. In a pattern-depositing opera 
tion, only one or the other of the circuits 75 and 76 pro 
duces output pulses at any time. The output connections 
of the monostable circuits 75 and 76 are respectively con 
nected to the input connections of two pulse-frequency 
dividing circuits 77 and 78 including respective capac 
itors 79 and 80. Each of the circuits 77 and 78 is of the 
type in which the respective capacitor, 79 or 80‘ as the 
case may be, is charged in steps, corresponding to input 
pulses, up to a predetermined voltage at which a discharge 
circuit for the capacitor opens and the capacitor discharges 
rapidly, thereby producing a pulse at the output connec 
tion of the pulse-frequency dividing circuit. Thus, in op 
eration when, for example, the monostable circuit 75 is 
producing output pulses, the capacitor 79 is charged in 
steps by these output pulses until the predetermined volt 
age is reached whereupon the capacitor 79 discharges rap 
idly and the pulse-frequency dividing circuit 77 applies a 
short pulse to one input of a bistable multivibrator circuit 
81 which serves a control switch. When operating, the 
monostable circuit 76 and the pulse-frequency dividing cir 
cuit 78 ‘co-operate in the same manner to supply a short 
pulse to the other input of the bistable circuit 81. Thus 
the monostable circuits 75 and 76 with the pulse-frequency 
dividing circuits 77 and 78 act as a counter. The bistable 
circuit 81 changes from one of its states to the other when 
ever it receives an input pulse from the circuit 77 or from 
the circuit 78 since it is arranged that such inputs are ap— 
plied alternately, as will be apparent from the following 
description. 
On output connection of the bistable circuit 81 is con 

nected to the input connection of an ampli?er 82 of which 
the output connection is connected to one contact of a 
manually operable switch 83 mounted in the control panel 
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6 
18. The other contact of the switch 83 is connected to one 
?xed contact of a manually operable three-position switch 
84. The movable contact of the switch 84 is connected to 
the solenoid 50, so that when the movable contact of the 
switch 84 is in the position shown in FIG. 5 the solenoid 
50 is energised when the bistable 81 is in one of its states 
and is de-energised when the bistable 81 is in the other 
of its states. 
The energisation of the solenoid 50 can also be con 

trolled manually since the other ?xed contact 85 of the 
switch 84 is connected to the power supply 71. In con 
trolling the energisation of the solenoid 50 manually, the 
movable contact of the switch 84 is placed in contact with 
the ?xed contact 85 to energise the solenoid 50, and is 
placed in its central position, at which it is in contact with 
neither of the ?xed contacts, to de-energise the solenoid 50. 
An indicating light 86 is provided at the output con 

nection of the ampli?er 86 to indicate the presence of an 
output from the ampli?er 86. 
Where more than one gun for the thermoplastic road 

marking material and one gun for the re?ective media is 
provided, further solenoids 87 with associated three-posi 
tion switches 88 are provided. For example, there are 
shown in FIG. 5 two further solenoids 87, so that two 
further guns for the thermoplastic road-marking material 
and two further guns for the re?ective media can be con 
trolled by the circuit shown in FIG. 5. It will be apparent 
that, with a suitable ampli?er 82 and source 71, as many 
further solenoids 87 as desired may be added to the cir 
cuit shown. 

Since the solenoid 50, when the switch 84 is in the con 
dition shown, is energised when the bistable circuit 81 is 
in one state and is de-energised when the bistable circuit 
81 is in the other state, the guns 24 and 25 are spraying 
when the bistable circuit 81 is in the said one state and 
are not spraying when the bistable circuit 81 is in the said 
other state. 
The output connections 89 and 90 of the bistable circuit 

81 are connected to the monostable circuits 75 and 76 
respectively in such a manner that when the bistable cir 
cuit 81 is in one of its states the monostable circuit 75 
is rendered inoperative and the monostable circuit 76 is 
rendered operative, and that when the bistable circuit 81 
is in the other of its states the monostable circuit 75 is 
rendered operative and the monostable circuit 76 is ren 
dered inoperative. The relationship between the input con 
nections and output connections 89 and 90 of the bistable 
circuit 81 is so arranged that, for example, when the 
monostable circuit 75 is operative and the pulse-frequency 
dividing circuit 77 consequently eventually applies a pulse 
to the bistable circuit 81, the application of that pulse 
causes the monostable circuit 75 to be rendered inopera 
tive and the monostable circuit 76 to be rendered operative. 
It will be realised that in this way one of the monostable 
circuits 75 and 76, say circuit 75, is operative when the 
guns 24 and 25 are spraying, and the other, circuit 76, is 
operative when the guns 24 and 25 are not spraying. The 
number of pulses from the reed switch 35 during which 
the monostable circuit 75 remains operative is dependent 
upon the number of output pulses from the circuit 75 re 
quired to cause the capacitor 79 to be charged up to the 
predetermined voltage. The predetermined voltage is ?xed 
and thus the lengths of the output pulses from the circuit 
75 determine the number of such pulses required. The time 
constant and hence the lengths of the output pulses pro 
duced by the circuit 75 is arranged to be variable by means 
of the rotary switch 70, as will now be explained. 
The monostable circuit 75 is connected through a ‘man 

ually operable two-position switch 91 having its movable 
contact biased into the position shown to a source of 
variable voltage 92 incorporating the rotary switch 70. 
Each position of the rotary switch 70 corresponds to a 
different one of a plurality of di?erent voltages and hence, 
by virtue of a manner of connection of the switch 91 to 
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the monostable circuit 75 well known to those skilled in 
the art, to a different one of a plurality of different time 
constants of the monostable circuit 75. 
The number of pulses from the reed switch 35 dur 

ing which the monostable circuit 75 will remain opera 
tive can therefore be set at any one of a plurality of 
different valves by means of the rotary switch 70. 
A switch 93 and a source 94 serve the same function 

in respect of the monostable circuit 76. 
Thus the setting of the switches 70 determines both 

the number of pulses from the reed switch 35 during 
which the guns 24 and 25 are spraying and the number 
during which they are not spraying. In other words, the 
setting of the switch 70 determines the length of the 
road marks deposited and the length of the gaps between 
successive road marks. 
Two sources 95 of resetting voltages are connected to 

respective ?xed contacts of the switches 91 and 93 for 
resetting the monostable circuits 75 and 76. Two switches 
96 and two switches 97 are also connected to the sources 
95. Momentary closure of one of the switches 96 re 
sets the bistable circuit 81 in one of its states, which 
state depending upon which of the switches 96 is momen 
tarily closed. Momentary closure of one of the switches 
97 causes the capacitor of the associated pulse-frequency 
dividing circuit to be charged to the predetermined volt 
age. In practice, the switch 91 is ganged to one of the 
switches 96 and to one of the switches 97, the switch 93 
being ganged to the other switches 96 and 97 and the 
‘arrangement being such that by momentarily turning the 
movable contact of the switch 91 to its reset position, 
the whole circuit is set into a condition corresponding 
to, say, the start of the deposition of a road mark, and 
that similar use of the switch 93 sets the whole circuit 
into a condition corresponding to the start of the gap 
between successive road marks. The details of such an 
arrangement will be apparent to those skilled in the art 
and therefore are not further described herein. 
A manually operable switch 98 mounted on the con 

trol panel 18 and set open, as shown, when a road-mark 
ing operation is in progress is provided to enable the 
functioning of the control circuit to be checked visually 
by means of observation of the light 86. To carry out 
such checking, the switch 72 is turned to its other posi 
tion, thus connecting the switch 98 to the monostable 
circuit 73 and disconnecting the reed switch 35 there 
from, and the switch 83 is opened to prevent accidental 
operation of the spray guns 24 and 25. The switch 98 is 
then closed repeatedly to simulate operation of the reed 
switch 35. By counting the number of successive closures 
of the switch 98 during which the light 86 remains ener 
gised and then those during which the light 86 remains 
de-energised, it is possible to ascertain whether the con 
trol circuit is operating in accordance with the intended 
functioning determined by the setting of the rotary 
switches 70. 

It will be apparent that the disposition of the magnets 
on the wheel 34 must be arranged to cause the reed 
switch 35 to open and close in as precise a manner as 
possible on rotation of the wheel 34. 
The road wheel 33 which drives the disc 34 may also 

advantageously be used to drive a speedometer adapted 
to give accurate measurement of the speed of the vehicle 
over the range of low speeds, for example up to ten miles 
per hour, in which road-marking operations are effected. 
The driver of the vehicle can then more readily maintain 
a steady speed during such operations. 
An electric circuit (not shown) for energising the sole 

noid of the solenoid-actuated valve 52 (FIG. 3) is con 
trolled by a switch accessible to the driver of the vehicle. 

Further electric circuits (not shown) for energising 
the solenoids of the solenoid-actuated valves 47, 48 and 
51 are controlled ‘by manually operable switches mounted 
in the control panel 18. 

In operation, the vehicle is driven forward at a speed 
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of between 5 and 10 miles per hour, the driver taking 
care to ensure that he keeps a sighting pin (not shown) 
on the front end of the arm 11 aligned with the road 
markings to be renewed or with markings applied at in 
tervals along the road to guide him. As the vehicle travels 
forward the various guns are operated as follows. 
The driver operates the gun 22 whenever necessary to 

remove dust or other foreign matter or free surface water 
from the road surface. If the road surface is damp or 
covered with a frosty deposit, the operator seated at the 
control panel 18 actuates the appropriate control to 
cause a strip of adhesive agent to be deposited by the 
gun 23. The width of this strip will have been prede 
termined, by adjusting the height of the gun 23 above 
the road surface and, if necessary, by adding an addi 
tional gun or guns, so that the width of the strip of ad 
hesive applied will be approximately two inches wider 
than the width of the road marking subsequently to be 
applied by the guns 24, 25. 
When the transverse slide is adjusted for off-side mark 

ing, the guide arm 11 must also be changed over to the 
off-side. 
A suitable adhesive material may comprise a solution 

of a tough synthetic elastomer in a medium which com 
prises at least one hydrocarbon solvent in which the 
elastomer is readily soluble and at least one volatile, 
non-?ammable solvent of speci?c gravity greater than 
unity, the solution being of a sufficiently low viscosity to 
enable it to be sprayed and the non-?ammable solvent 
being present in su?icient amount for the solution to 
have a speci?c gravity greater than unity and an open 
flash point above 75° F. 
The adhesive material preferably also contains a cati 

onic surface-active agent, to bring abuot preferential 
wetting of a wet surface by the composition, with dis 
placement of the water. Examples of such compounds 
which have proved very useful are long chain cyclic 
amines. 

In preparing one example of an adhesive for use in 
the present invention, sufficient of a block copolyrner 
of styrene and butadiene (“Cariflex Kl01”-Shell Chem 
icals Ltd.) is added to an equal volume of turpentine 
and trichloroethylene to produce a 10% solution by 
weight. For this purpose, every 2 gallons of solvent mix 
ture requires 21/2 lb. of the rubber. The mixture is stirred 
continuously with an efficient paddle stirrer for several 
hours, until complete solution is obtained. To every 
2 gallons of this solution is added 1 oz. of a long chain 
cyclic amine surfactant (“Bitran H”—-Glover Chemicals 
Ltd.) which is well stirred in, and the composition is then 
transferred to S-gallon drums. 

FIGS. 6 and 7 show another embodiment of apparatus 
according to the present invention, which differs from 
the ?rst described hereinbefore in that no container for 
melting the thermoplastic road-marking material is pro~ 
vided on the chassis of the vehicle, the pressure vessel 40 
having two inlet-?lling openings, each shown sealed by a 
lid 101, through which molten thermoplastic road-mark 
ing material can be delivered from an ancillary vehicle 
(not shown) bearing apparatus for melting the road 
marking material. The vessel 40 incorporates a device 
(not shown) for stirring the molten thermoplastic road 
marking material therein, the device being driven by 
compressed air supplied by the compressor 15. 
A container 102 for fuel, such as liquid petroleum 

gas, for the heater 39, is mounted on the vehicle. 
The operation of the guns 24 and 25 is controlled in 

the same manner as described hereinbefore in relation 
to the embodiment shown in FIGS. 1 to 5. 
A device for delivering a jet of air downwardly onto 

the road surface beneath may be provided on the chassis 
of the vehicle shown in FIGS. 6 and 7 at a position 
closer to the driver’s cab 14 than the gun 24, the guide 
arm 11 of the previously described embodiment being 
dispensed with in the case of this smaller vehicle. 
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lf‘urthermore, another ancillary vehicle carrying a pres 

surised supply of adhesive and equipped with a spray 
gun corresponding to the gun 23 of the previously de 
scribed embodiment may be employed to lay a trail of 
adhesive before the vehicle shown in FIGS. 6 and 7. 

It is preferable, for the purpose of obtained good re 
?ection, in embodiments of the invention that, where 
the re?ective material is in the form of beads of trans 
parent material such as Ballotini heads, the media should 
be sprayed at a velocity suf?cient to cause those beads 
which strike the surface of the thermoplastic material to 
become half embedded in that material. Also, the beads 
should be sprayed in excess of the quantity required to 
cover the surface of the road marks since the excess beads 
which remain loose act as a sand and thus help to pre 
vent the tread of the tyres of vehicles passing over the 
marks soon after the deposition" from picking up the 
thermoplastic road-marking material. It has been found, 
moreover, that the embedding of cool Ballotini beads in 
the surface of a thermoplastic road mark enables a pro 
tective skin of set thermoplastic material to form rapidly 
over the mark. . 

Compressed air for use in atomising the adhesive and 
thermoplastic materials in the guns is, if required, ob 
tained from the air compressor 15, through supply lines 
(not shown) which include respectivev manually operable 
valves accessible to a person seated at the control panel 
18 at the rear of the vehicle. 
The spray gun 25 can be a conventional gun for spray 

ing Ballotini ‘beads or the like. 
We claim: 
1. A road-marking apparatus, comprising: 
a self-propelled, steerable wheeled chassis, 
a guide arm projecting forwardly from said chassis, 
a ?rst downwardly directed spray gun mounted on said 

guide arm and arranged for spraying an adhesive 
material onto a road surface beneath said chassis 
to form a coating thereon in the form of a strip, 

a second spray gun mounted on said chassis in a posi 
tion near the rear end of the latter and in longitudinal 
alignment with said ?rst spray gun and arranged for 
spraying a molten thermoplastic road-marking mate 
rial in the form of a narrower strip over the strip 
coating applied by said ?rst spray gun, 

a container mounted on said chassis for storing said 
adhesive material under pressure, 

means mounted on said chassis for melting said thermo 
plastic road-marking material and storing it under 
‘pressure, 

pipes connecting said container to said ?rst spray gun 
and said melting and storing means to said second 
spray gun, 

means for maintaining the temperature of said thermo 
plastic road-marking material within predetermined 
limits throughout its travel from said melting and 
storing means to the outlet of said second spray gun, 

an air compressor mounted on said chassis for deliver 
ing air under pressure to effect the transfer of said 
adhesive material from said container to and its dis 
charge from said ?rst spray gun, as well as the trans— 
fer of said thermoplastic road-marking material from 
said melting and storing means to and its discharge 
from said second spray gun, 

control means for controlling the operation of said 
?rst and second spray guns and 

means behind and in alignment with said second spray 
gun for spraying re?ective material over the strip 
of thermo-plastic road-marking material applied by 
said second spray gun before said strip of road-mark 
ing material cools and sets. 

2. Apparatus according to claim 1, wherein said con 
trol means includes: 

a solenoid-actuated valve controlling the supply of 
compressed air from said air compressor to said ?rst 
and second. spray guns, and 
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manually operable switches on said chassis connected 

in the electric control circuit of said solenoid-actu 
ated valve. 

3. Apparatus according to claim 2, wherein means are 
provided on said guide arm in advance of said ?rst spray 
gun for discharging a jet of high-pressure air onto the 
road surface. 

4. Apparatus according to claim 3, wherein there are 
also provided: 

a road wheel connected to said chassis and adapted to 
be rotated by contact with the road surface as the 

' chassis advances, 
a pulse-transmitting tachometer drivably connected to 

said road wheel and adapted to transmit pulses when 
driven by said road wheel, 

an electrical control circuit, 
a rotatary pattern-selecting switch connected in said 

control circuit for selecting, from among a number 
of different road-marking patterns, a road-marking 
pattern to be applied to the road surface, 

a pulse counter connected in said control circuit and 
adapted to count the pulses transmitted by said ta 
chometer and to transmit signals related to such pulse 
counting in a manner determined :by the setting of 
said rotary switch, and 

a control switch connected in the operating circuit of 
said solenoid valve and arranged to control the open 
ing and closing of said solenoid valve in accordance 
with the signals transmitted by said pulse counter. 

. A road-marking apparatus, comprising: 
a self-propelled, steerable wheeled chassis, a spray gun 
mounted on said chassis and arranged for spraying a 
molten thermoplastic road-marking material on to a 
road surface beneath said chassis to form a coating 
thereon in the form of a strip, 

means mounted on said chassis for storing said molten 
thermoplastic road-marking material under pressure, 
pipes connecting said storing means to said spray 

I1, 
megaliis for maintaining the temperature of said thermo 

plastic road-marking material within predetermined 
limits throughout its travel from said storing means 
to the outlet of said spray gun, 

an air compressor mounted on said chassis for deliver 
ing air under pressure to effect the transfer of said 
thermoplastic road-marking material from said stor 
ing means to and its discharge from said spray gun, 

means mounted on said chassis behind and in alignment 
with said spray gun for spraying re?ective material 
over the strip of thermoplastic road-marking mate 
rial applied by said spray gun before said strip cools 
andlsets, 

control means for controlling the operation of said 
spray gun, said control means including: 

a solenoid-actuated valve controlling the supply of 
compressed air from said air compressor to said 
spray gun, 

a road wheel connected to said chassis and adapted 
to be rotated by contact with the road surface as 
the chassis advances, 

a pulse-transmitting tachometrical device drivably 
connected to said road wheel and adapted to 
transmit pulses when driven by said road Wheel, 

an electrical control circuit connected to receive 
said pulses, 

a pattern-selecting switch connected in said con 
trol circuit for selecting, from among a number 
of different road-marking patterns, a road-mark 
ing pattern to be applied to the road surface, 

pulse-counting circuit means connected in said 
control circuit and adapted to count the pulses 
transmitted by said tachometrical device and to 
transmit signals related to such pulse count 
ing in a manner determined by the setting of 
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said rotary pattern-selecting switch to the op 
erating circuit of said solenoid-actuated valve to 
control the opening and closing of said solenoid 
actuated valve in accordance with the said sig 
nals transmitted by said pulse counter. 

6. Apparatus as claimed in claim 5, wherein means are 
provided in advance of said spray gun for discharging a 
jet of high-pressure air on to the road surface. 

7. Apparatus as claimed in claim 5, wherein a further 
downwardly directed spray gun is arranged for spraying 
an adhesive material on to the road surface in advance 
of the ?rst said spray gun and in the form of a strip 
which is wider than the strip of thermoplastic road-mark 
ing material to be formed thereon, 

a container is mounted on said chassis for storing said 
adhesive material under pressure, and 

a pipe is provided connecting said container to said 
further spray gun, 

said air compressor being adapted to effect the transfer 
of said adhesive material from said container and 
its discharge from said further spray gun. 

8. Apparatus as claimed in claim 5, wherein a manu 
ally-operated switch is included in the operating circuit 
of the said electrically operable valve and is arranged for 
overriding the said pulse counting circuit means and for 
controlling the said valve. 

9. Apparatus as claimed in claim 5, wherein the said 
pulse-transmitting tachometrical device is adapted to gen 
erate one pulse for each advance of six inches by the ve 
hicle. 
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10. Apparatus as claimed in claim 5, wherein the said 

pulse-counting means is adapted to control a plurality 
of electrically actuable valves respectively controlling the 
supply of compressed air from the compressor to any of 
a plurality of spray guns arranged side-by-side on the 
vehicle. 

11. Apparatus as claimed in claim 5, wherein the pulse 
generating tachometrical device comprises a reed switch 
arranged to be controlled by a plurality of magnets 
mounted for rotation by the said road wheel. 
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