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ROAD STRPNG MACHINE 

William R. Shafer, Huntingdon, Pa., assignor to Waid 
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Pennsylvania 

Filed July 27, 1959, Ser. No. 829,751 
14 Claims. (C. 239-108) 

The present invention relates to highway line spraying 
apparatus. More particularly the present invention re 
lates to highway line spraying apparatus having an elec 
trical control for various line patterns, and includes means 
for automatically returning an intermittent line generat 
ing device to an initial position. 

It has long been the practice to place markings or indi 
cating lines along the center of a highway, or between the 
lanes of a multi-lane highway. In order to rapidly and 
economically apply the desired line pattern, it is necessary 
that equipment be provided that is capable of laying down 
or spraying a number of different line patterns. Prior to 
the instant invention, this equipment usually comprised a 
vehicle having a plurality of spray guns directed towards 
the roadway, together with the necessary paint Supply 
containers, air compressors, and controls. The equip 
ment known in the prior art, although generally compris 
ing the noted parts, did not provide for economical, re 
mote control of the sprayed pattern. Thus, some of the 
known prior art road marking equipment relied upon 
complicated mechanical connections and linkages to con 
trol the spray pattern. Other apparatus known hereto 
fore did utilize an electrical system but this was of limited 
scope and adaptability. 

It is therefore a general object of the present invention 
to provide a highway line spraying apparatus in which 
electrical circuits are utilized in order to obtain an 
easily operated remote control of the spray patterns, to 
gether with certain improvements that will answer all of 
the needs and requirements of modern highway line 
spraying. These needs and requirements will become 
apparent as the specification proceeds. 
A more specific object of the present invention is to 

provide a highway line spraying apparatus in which 
multiple spray guns are remotely controlled by an easily 
manipulated, electrically operated system. 
Another object of the present invention is to provide 

a highway line spraying apparatus which may be re 
motely and electrically controlled to spray various 
selected line patterns. 

Still another object of the present invention is to pro 
vide a highway line spraying apparatus which includes 
means for automatic recycling of the intermittent line 
generating device after the completion of the spraying of 
an intermittent line. 

Still another object of the present invention is to pro 
vide means for automatically retarding or advancing the 
striping pattern depending upon the desired requirements. 

Still another object is to provide means for selectively 
controlling the operation of a pair of solenoid operated 
paint spraying guns for applying a continuous line, an 
intermittent line, or a combination of both. 

Other objects and the nature and advantages of the 
instant invention will be apparent from the following de 
scription taken in conjunction with the accompanying 
drawings, wherein: 

FIG. 1 is a circuit diagram of the electrical system em 
bodied in the present invention, the ground wheel for 
controlling the operation of the line striping paint gen 
‘erating guns being shown mechanically interconnected to 
the electromagnetic clutches that transfer the drive from 
the ground wheel to switch operating cams. 

FIG. 1a is a diagrammatic illustration of the various 
line patterns produced by the present invention and their 
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relation to the circuit controlling switches illustrated in 
FIG. 1. 

FIG. 2 is a plan view of the driving gears, electro 
magnetic clutches and switches which control the op 
eration of the electrical circuit embodied in the present 
invention; and 

FIG. 3 is an elevational view of the apparatus shown 
in FIG, 2. 

Referring now to the drawings and particularly FIG. 
1, a ground wheel 10 is illustrated therein and it is under 
stood that the ground wheel 10 is to be rotatably mounted 
on a vehicle for applying markings to a highway or road. 
The ground wheel 10 may be one of the drive wheels for 
the vehicle or may be separately mounted thereon. The 
vehicle on which the ground wheel 10 is rotatably 
mounted may be of any conventional style now in use 
for applying road striping, and accordingly may be of the 
self-propelled or trailer type used for this purpose. The 
road striping vehicle normally carries thereon containers 
for the paint binder and glass reflecting spheres, a com 
pressor, an internal combustion engine, paint guns and 
sphere dispensers. The paint guns are diametrically illus 
trated in FIG. 1 at 2 and 14 and it is understood that 
they will communicate in the usual fashion with the air 
compressor and paint binder container through suitable 
conduits. 
The line striping apparatus embodied herein is adapted 

to apply a continuous or interrupted line and since the 
two paint guns 12, 14 are utilized, variations of the 
interrupted and continuous line are adapted to be applied, 
these variations being illustrated in FIG. 1 a. 

In order to control the operation of the paint guns 12, 
14 an electrical circuit shown in FIG. 1 is employed, the 
electrical circuit being adapted to automatically control 
the paint guns to effect the desired striping operations. 

Since the striping operation is dependent on the travel 
of the striping vehicle, a direct drive is provided from 
the ground wheel 10 to the paint gun control means. The 
direct drive includes a drive pulley 16 that is driven by the 
ground wheel 10 through a belt 18, the shaft of the ground 
wheel 10 also including a pulley (not shown) that op 
eratively engages the belt 18. As shown in FIGS. 2 and 
3, the drive pulley 16 is mounted for rotation on a stub 
shaft 20 which also has a gear 22 mounted on the other 
end thereof. Operatively engaging the gear 22 is an 
idler gear 24, the idler gear 24 in turn engaging a rela 
tively large gear 26 and a relatively small gear 28. The 
ratio of the gear 26 to 28 is 2:1 and accordingly the gear 
28 is driven twice as fast as the gear 26. The gear 26 is 
mounted on an input shaft 30 that extends into the hous 
ing of an electromagnetic clutch 32 and is secured to an 
axially movable clutch disc 34, the clutch disc 34 and its 
mating disc 36 being shown in FIG. 2 in dotted lines in 
the closed or engaging position thereof. An output shaft 
37 operatively engages the disc 36 and has a gear 38 
secured to the outer end thereof. The gear 28 is similar 
ly mounted on an input shaft 40 that extends into the 
housing of an electromagnetic clutch 42. Secured to the 
input shaft 49 is an axialiy movable clutch disc 44 that is 
shown in the unengaged position with respect to its mat 
ing disc 46. An output shaft 48 operatively engages the 
disc 46 and has a gear 50 secured to the outer end thereof. 
Although the electrical connections to the electromagnetic 
clutches 32 and 42 are not shown in FIGS. 2 and 3, it is 
understood that the clutches are conventional in design 
and are adapted to effect a driving connection through 
shafts 30, 37 and 40, 48 upon energization thereof. 

Operatively engaging the gears 38 and 50 is a gear 52 
that is mounted for rotation on a cam shaft 54. Thus it 
is seen that the clutches 32 and 42 define parallel drives 
for the cam shaft 54, and the cam shaft 54 will be ro 



3 
tatably driven by the ground wheel 10 through either 
clutch 32 or 42 depending upon which clutch is energized. 

Secured to the cam shaft 54 intermediate the ends 
thereof is a reset cam 56 that is formed with a recess 58 
in the periphery thereof. Mounted on the outer end of 
the cam shaft 54 for rotation therewith is a skip cam 60 
that is defined by two parallel engaging plates, the paral 
lel plates determining the percentage of operating surface 
of the cam and the manner in which it may be varied. 
The skip cam 69 may also be rotated relative to the cam 
shaft 54 so that the high and low portions of the cam coil 
tour may be positioned relative to the reset cam. 56. It 
is seen that the plates of the skip cam 60 may be posi 
tioned in any desired manner and that the beginning of 
the skip line cycle defined by the cam contour may be 
located relative to the recess 58 formed in the reset cam 
to enable the skip line cycle to always begin at the same 
relative position. Engaging the cams 56 and 60 and re 
sponsive to the rotation thereof are followers 62 and 64, 
respectively, which are formed as part of a reset Switch 
66 and a cam switch 68, respectively. The operation of 
switches 66, 68 will be described in more detail herein 
after with respect to their relation in the electrical circuit 
employed for controlling the operation of the paint guns 
12 and 14. 

Referring now to FIG. 1, the electrical circuit for con 
trolling the operation of the paint guns 12, 14 is illus 
trated and includes a power source, such as a battery 70, 
that may be the battery of the vehicle on which the strip 
ing equipment is mounted. The battery 70 is connected 
to ground and also to a conductor 72 that is connected 
with a main switch indicated at 74 of the three pole single 
throw type. 
One set of contacts 76 of the switch 74 connects the 

conductor 72 with the conductor 78 that in turn is con 
nected with a multi-station switch indicated at 80, the 
conductor 78 forming a part of the power feed for the 
circuit. The conductor 72 is also connected to one side 
of the cam switch 68 as will be described in more detail 
hereinafter. A second pair of contacts 82 connects the 
conductor 72 with a conductor 84 that is connected to 
ground through an indicating light 86. The light 86 is 
conveniently mounted on the same panel as the multi 
station switch 80 and serves to indicate when voltage has 
been applid to the switch 80 and is available to operate 
the unit. 
A second indicating light 88 is connected in series with 

the reset switch 66 through a conductor 98. The light 
88 serves to indicate a complete circuit through the reset 
switch 66 and thus indicates when the skipline unit is 
ready to operate, as will be described hereinafter. A 
third pair of contacts 92 connects the cam switch 68 to a 
conductor 94, the conductor 94 forming a part of the cir 
cuit for supplying skip power during the skip cycle as will 
be described hereinafter. 
The multi-station switch 89 has eight separate opera 

tors, and each of these operators controls either two or 
three sets of contacts as will be apparent hereinafter. 
The conductor 78 is connected with conductors 96 and 
98 of the Switch 80. A conductor 100 in the Switch 80 
is connected with a conductor 102 which in turn is op 
eratively connected to a valve operating solenoid 104 
mounted on the spray gun 12. As shown in FIG. 1, the 
solenoid 104 is connected to ground and controls the 
operation of the left spray gun 12, the conductors 100, 
102 thus constituting a left spray gun operating circuit. 
A conductor 06 is also included in the switch 80 and 
is connected to a conductor i08. The conductor 108 is 
operatively connected to a valve operating solenoid 1:0 
mounted on the spray gun 14, the solenoid 10 connected 
to ground and controlling the operation of the right spray 
gun 4. - 

Formed as part of the circuit in switch 80 is a con 
ductor 11 that is adapted to be operatively connected to 
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the conductor 98 by selected operators. When only a 
solid line is to be applied or the unit is to be located in 
the off position (pattern No. 8) the conductor 111 com 
pietes the circuit to the reset switch 66, conductors 112 
and 13 and clutch 42. When only a skip line is to be 
applied, a conductor 115 in the switch 80 is adapted to be 
connected to the conductor 98 through selected opera 
tors and is thus connected to the clutch 32 through a 
double pole double throw switch 116 and a conductor 
117. 
The circuit for controlling the skip marking opera 

tions includes conductors 18 and 19 connected to the 
conductor 94. As described hereinabove, the power for 
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the skip marking operation is supplied by the battery 
70 through conductor 72, skip switch 68, conductor 97, 
contacts 92 and conductor 94. The conductors 109 and 
106 are adapted to be operatively connected to the 
conductors 18 and 119 for predetermined marking oper 
ations, as will be described, and thus supply the power 
for the marking operation to the spray gun Solenoids 
104, 110. As will be more clearly described, the cams 
56 and 60 are adapted to actuate the switches 66 and 
68 which break or complete a circuit for carrying out 
a predetermined marking operation. 

Referring again to the multi-station power switch 80, 
switches 120 and 122 are connected for movement to 
gether and are moved by a common operator or key. 
It is seen that closing of the switch 120 will connect 
conductor 96 with conductor 100 and that closing of 
the switch 22 will connect conductor 98 with conductor 
111. In a similar manner, switches 24 and 26 are 
connected for movement together as are switches 128 
and 30 and switches 132 and 134. As shown in pat 
terns Nos. 1-4 in FIG. 1a, the aforesaid switches are 
utilized for the marking of a single pattern wherein only 
one spray gun is utilized. In patterns indicated at 
Nos. 5-7 in FIG. 1a, a double marking is applied and 
thus it is necessary to control both spray guns. For this 
purpose an additional switch in the control circuit is 
necessary and as illustrated in FIG. 1, switches 136, 138 
and 40 are connected for movement together as are 
switches 42, 44 and 146 and switches 48, 150 and 
152. Switch 154 in the multi-station switch 80 is utilized 
when it is desired to discontinue the marking operation 
as shown by pattern No. 8. 
The circuit illustrated in FIG. 1 also provides for re 

tarding or advancing the line pattern during the intermit 
tent or skip line applying operation. For this purpose 
the double pole double throw switch 113 is provided. 
As illustrated, the switch 13 includes contacts 156 and 
158 which are normally closed as indicated and thus com 
pletes the circuit to the skip clutch 32. In the advance 
position and in order to lengthen the skip lines, or spaces, 
the electrical circuit to conductor 117 and skip clutch 
32 is broken and the rotation of the skip cam 60 stopped. 
This lengthens either the line or space, depending upon 
the position of the follower 64 with respect to the cam 
60 and in effect advances the line in the direction of 
the vehicle. In the retard position, the circuit through 
the skip clutch 32 is interrupted and a new circuit is 
established through the conductor 113 and the retard 
clutch 42. Since the clutch 42 is rotated at twice the 
speed of the clutch 32, the speed of the skip cam is in 
creased and this in effect retards the line position. 

Operation 
The input gears 26 and 28 are continuously rotated 

by the ground wheel 10 and, depending upon the line 
pattern requirements, either clutch 32 or 42 is energized 
by means of the electrical circuit. . - 
The power for the circuit is supplied by actuating the 

switch 74 which closes contacts 76, 82 and 92. Assuming 
that a solid or continuous line is to be applied by the 
left spray gun 12, as indicated by pattern No. 1 in FIG. 
1a, the operator depresses the button for switches 120, 
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122. Power from the battery 70 is then supplied to the 
solenoid 104 through conductor 78, conductor 96, switch 
120 and conductor 100. Power is also supplied from 
conductor 78 through switch 122, conductor 111, and 
reset switch 66. However, since the follower 62 is 
normally disposed in the recess 58, the circuit through 
the switch 66 is interrupted. If the follower 62 is not 
in the recess 58, the clutch 42 will be energized through 
conductors 112 and 113 to rotate shaft 54. However, 
as soon as the follower reaches the recess 58 the circuit 
will be interrupted in the switch 66 and the clutch 42 
will be deemergized, the circuit to the light 88 then being 
complete to turn the light 88 on. 

If a solid or continuous line is to be applied by the 
right spray gun 14, as indicated by pattern No. 2, 
switches 124, 126 are closed and power is then supplied 
to conductor 106 and the solenoid 110 through the con 
ductors 78 and 96. The circuit through switch 126 and 
conductor 111 is open, as described above, in conection 
with pattern No. 1. 

Assuming now that a double solid or continuous line 
is to be applied, as indicated by pattern No. 5 in FIG. 
1a, the switches 136, 138 and 140 are simultaneously 
closed by a single operator and power is supplied to 
both of the spray gun solenoids 104 and 110 through 
switches 136 and 138 respectively, and conductors 96, 
102 and 98, 108 respectively. The circuit through 
switch 140 and conductor 11 is open, as described above 
in connection with pattern No. 1. 

If an interrupted or skip line is to be applied by the 
left gun, for example as illustrated by pattern No. 3 in 
FIG. 1a, switches 128 and 130 are closed. Power to 
the solenoid 104 is then supplied through conductor 72, 
skip switch 68, conductor 97, contact 92, conductor 94 
and conductor 118, switch 128, conductor 100 and con 
ductor 102. In order to drive the cam 60 to cause the 
switch 68 to intermittently break the circuit to the 
solenoid 104 and thus apply the skip line, the skip clutch 
32 must be energized. Power to the clutch 32 is sup 
plied through conductor 78, conductor 98, switch 130, 
conductor 115, normally closed contacts 156 and 158 
of switch 116, and conductor 117. The clutch 32 is 
thus energized to cause the shaft 54 and cam 60 to be 
rotated, thereby interrupting the circuit through the switch 
68 as determined by the contour of the cam 60. If it is 
desired to cause the right spray gun 14 to apply an in 
terrupted or skip line, as indicated by pattern No. 4, 
the switches 132 and 134 are closed and the solenoid 
10 is periodically energized by power supplied through 

the skip switch 68, contacts 92, conductors 94, 119, 
switch 132 and conductors 106, 108. The operation of 
the skip switch 68 is controlled by continuous rotation of 
the cam 60 as described above. 
On occasion it is necessary to apply a solid line and a 

continuous line simultaneously, such as shown by pattern 
No. 6 in FIG. 1a. In this instance, switches 142, 144 
and 146 are closed by the single operator. Since the left 
gun 12 is to apply the continuous line, continuous and 
uninterrupted power is supplied to the solenoid 104 
through conductors 78 and 96, switch 142 and conductors 
100 and 102. The skip power to solenoid 110 is supplied 
through conductor 72, switch 68, conductor 97, contacts 
92, conductors 94 and 119, switch 144 and conductors 
106 and 108. As described above in connection with 
patterns Nos. 3 and 4, the skip switch 68 is alternately 
opened and closed by rotation of the cam 60 that is 
driven by skip clutch 32, that in turn receives power 
through switch 146, conductor 115, switch 116 and con 
ductor 117. If the opposite line pattern is to be applied, 
as indicated at pattern No. 7 in FIG. 1a, the switches 148, 
150 and 152 are closed by their single actuator and the 
power to solenoids 104 and 110 is supplied as described 
above. Switch 152 closes the circuit to the skip clutch 
32 for driving the cam 60. 

During all operations when a solid line is being applied, 
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6 
such as indicated at patterns Nos. 1, 2 and 5, the reset 
clutch 42 is momentarily actuated to set the cam 60 at 
the point where the skip cycle begins. For example, in 
pattern No. 1, the left spray gun 12 is operated by ener 
gization of the solenoid 104. The circuit through switch 
122, switch 66, conductors 112 and 113 energizes clutch 
42 to quickly rotate the shaft 54. As soon as the fol 
lower 62 falls into the recess 58, the circuit through 
the reset switch 66 is broken thereby breaking the cir 
cuit through the reset clutch 42. At this point, the cam 
60 is positioned so that it will begin the skip cycle when 
ever the skip clutch 32 is energized, for example when 
applying pattern No. 3. 
As explained above, the skip line or space may be 

advanced or retarded during the application of a skip pat 
tern by closing contacts 156 or 158 of switch 116 as in 
dicated in FIG. 1. 

It is also understood that three spray guns may be em 
ployed in the system using the identical circuit with the 
addition of circuit connections within switch 80 and line 
connections to the third spray gun solenoid. Air lines 
and paint lines will also be added and connected to the 
third spray gun to complete the unit. 

It will be obvious to those skilled in the art that vari 
ous changes may be made without departing from the 
spirit of the invention and therefore the invention is not 
limited to what is shown in the drawings and described 
in the specification, but only as indicated in the appended 
claims. 
What is claimed is: 
1. In a road striping machine, a plurality of spray 

guns, Solenoid means for controlling the operation of 
said spray guns, an electrical circuit electrically con 
nected to said solenoid means for controlling the opera 
tion thereof, said electrical circuit including a power sup 
ply, a multi-station switch connected to said power sup 
ply, a skip circuit including a skip switch responsive to 
movement of said machine and operable to cause said 
Spray guns to spray an interrupted line through a prede 
termined skip cycle, a reset circuit including a reset 
Switch for automatically resetting the skip cycle, said multi 
station switch including a plurality of sets of contacts 
that are electrically connected to said spray guns and 
said skip and reset circuits, each set of contacts defining 
a predetermined striping pattern and controlling the op 
eration of said electrical means to control the applica 
tion of said pattern by said spray guns. 

2. In a road striping machine, a ground wheel rotata 
bly mounted on said machine, a plurality of spray guns 
mounted on said machine, an electrical circuit responsive 
to movement of said ground wheel for controlling the 
operation of said spray guns, electromagnetic clutch 
means electrically connected to said electrical circuit and 
adapted to be operatively connected to said ground 
Wheel, cam means connected to said clutch means 
and responsive to the operation thereof, said electrical 
circuit including a power supply, a multi-station switch, 
a skip circuit and a reset circuit, said skip circuit includ 
ing a Switch responsive to movement of said cam means 
for intermittently controlling the operation of said guns, 
said reset circuit responsive to movement of said cam 
means for automatically resetting the cycle of said skip 
circuit, and said multi-station switch including a plurality 
of sets of contacts that are actuated to control the Op 
eration of said clutches for establishing or breaking driv 
ing connection through said ground wheel to said cam 
means, thereby controlling the operation of said spray 
gun. 

3. In a road striping machine, a ground wheel, a skip 
clutch and a reset clutch having their input shafts op 
eratively connected to said ground wheel, a skip cam and 
a reset can connected to a drive shaft, said drive shaft 
being operatively connected in parallel relation with the 
output shafts of said reset and skip clutches, a skip switch. 
having a follower operatively engaging said skip cam, a 
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reset switch having a follower operatively engaging said 
reset cam, an electrical circuit electrically connected to 
said skip and reset switches and said skip and reset 
clutches, a pair of spray guns mounted on said machine, 
each of said spray guns including a valve controlling 
solenoid for controlling the flow of striping material 
through said valve, said solenoids being responsive to 
operation of the reset and skip cams and reset and skip 
clutches to apply a predetermined striping pattern. 

4. In a road striping machine as set forth in claim 3, 
said electrical circuit including a multi-station Switch 
having a plurality of sets of contacts, each set of contacts 
controlling the electrical circuit for causing said spray 
guns to apply a predetermined pattern. 

5. In a road striping machine, as set forth in claim 3, 
switch means for controlling the operation of said reset 
clutch and said skip clutch for causing said spraying pat 
tern to be advanced or retarded depending upon the 
marking requirements. 

6. In a road striping machine, as set forth in claim 3, 
said reset cam having a recess formed in the periphery 
for receiving the follower of said reset switch, the loca 
tion of said recess being interrelated with the contour of 
said skip cam, so that when said reset switch follower is 
disposed in said recess, the skip cam is located at the 
beginning of the skip cycle. 

7. In a road striping machine, a plurality of spray 
guns having valve operating solenoids, means responsive 
to movement of said striping machine for controlling the 
operation of said spray guns, said controlling means in 
cluding driving means, electromagnetic clutch means 
adapted to be coupled to said driving means, and cam 
means including reset cam means operatively connected 
to said clutch means, an electrical circuit operatively 
connected to said clutch means and said solenoids, and 
switch means in said electrical circuit for selectively 
supplying power to said clutch means to couple said driv 
ing means to said cam means, whereby the said solenoids 
are selectively controlled to cause said spray guns to apply 
a predetermined pattern. 

8. In a road striping machine as set forth in claim 7, 
said electrical circuit including a skip circuit responsive 
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ling the operation of said spray guns. 

9. In a road striping machine as set forth in claim 8, 
a second switch electrically connected to said skip circuit 
and adapted to be actuated to cause the marking applied 
by said spray guns to be advanced or retarded depending 
upon the marking requirements. 
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10. In apparatus for marking a surface, right and left 

spray guns, right and left spray gun operating circuits, 
each including the solenoid of a solenoid operated spray 
gun control valve, a multi-station selector switch having 
said operating circuits connected therewith, a source of 
energy connected to said selector switch, circuit inter 
rupter means comprising a cam shaft having a skip cam 
and reset cam thereon, a drive for said cam shaft includ 
ing an electromagnetic skip clutch and an electromagnetic 
reset clutch operatively connected to a ground-engaging 
wheel and to said camshaft, a skip cam circuit including 
a skip cam switch operated by said skip cam and con 
nected to said source of energy and also to said selector 
switch, a reset cam circuit including a reset cam switch 
operated by said reset cam and connected to said selector 
switch and to said reset clutch, and an advance-retard 
circuit including a switch connected to said reset clutch 
and skip clutch and supplying power to either of said 
clutches for increasing or decreasing the skip or inter 
rupted line during the application of a skip line. 

11. In apparatus as set forth in claim 10, said selector 
switch including contacts for connecting said skip cam 
circuit with either or both of said spray gun operating 
circuits. 

12. In apparatus as set forth in claim 10, said reset cam 
having a recess formed therein, said reset switch includ 
ing a follower engaging said reset cam and adapted to 
be received by said recess, whereby the reset circuit is 
interrupted to stop the rotation of said cam shaft, said 
skip cam thereby being positioned at the beginning of the 
skip cycle. 

13. In apparatus as set forth in claim 10, said reset 
and skip clutches being connected in parallel with respect 
to said ground wheel and cam shaft, whereby energiza 
tion of either clutch effects a drive from said ground 
wheel to said cam shaft. 

14. In apparatus as set forth in claim 13, said reset 
clutch being driven by a gear train having a 2:1 ratio 
with respect to the drive for said skip clutch, whereby 
Said reset clutch rotates said cam shaft twice as fast as 
said skip clutch. 
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