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2,991,940: 
PANT SPRAY GUN W???? OETACHABLE HEAD 

William W. Dupler, Birmingham, and John A. Gustairs, 
Royal Oak, Mich, assignors to General Motors Cor 
poration, Detroit, Mich, a corporation of Delaware 

Filed July 11, 1957, Ser. No. 671,269 
5 Claims. (CI. 239-125) 

This invention relates to a spray gun of the type par 
ticularly adapted to the application of surface coatings, 
such as paint, lacquer, or the like; and more specifically, 
this invention relates to a readily detachable, unitary gun 
head assembly therefor. 

Commercially, surface coatings of paints, lacquers, or 
the like are customarily applied by spraying. Such spray 
ing is often performed employing a production line sys 
tem wherein a moving line of articles passes a fixed spray 
ing station. Each article is sprayed individually as it 
passes the spraying station. 
Although the employment of the production line sys 

tem increases the rate of production, it causes a problem. 
when multi-colored articles are sprayed or when suc 
ceeding articles in the moving line are of different colors, 
The rapid pace of a production line does not allow suf 
ficient time to conveniently interchange the color which 
a particular gun is equipped to spray, but necessitates em 
ploying a separate spray gun for spraying each individ 
ual color that is to be used. When a production line is 
employed to spray automobile body parts, for example, 
each succeeding article in the moving line very often is 
painted a color different from the article sprayed before 
it. More than 20 colors are often employed and must 
therefore be available at each spray station. Conse 
quently, 20 spray guns must be employed for each man 
working at each spray station in order that he might 
perform his particular function in the spraying operation. 

It is one of the objects of this invention to reduce the 
number of spray guns required at a production line spray 
station to spray a variety of colors. It is also an object 
of this invention to provide a spray gun having a readily 
detachable, unitary head assembly operatively attached 
to a working handle. 
More specifically, it is an object of this invention to 

provide a readily detachable, unitary gun head assembly 
for a spray gun in which the head assembly contains an 
operative spring-biased control valve. 

Other objects, advantages and features of the present 
invention Will appear more clearly in the following de 
scription of a preferred embodiment thereof and from 
the drawings, in which: 
FIGURE 1 shows a side elevational view in partial 

section of a spray gun comprehended by the invention; 
FIGURE 2 is an enlarged sectional view along the 

line 2-2 of FIGURE 1; 
FIGURE 3 is an enlarged sectional view in partial ele 

vation along the line 3-3 of FIGURE 1; 
FIGURE 4 also is an enlarged sectional view with 

parts in elevation along the line 4-4 of FIGURE 1; 
FIGURE 5 is an enlarged view along the line 5-5 of 

FIGURE 1; 
FIGURE 6 is a sectional view along the line 6-6 of 

FIGURE 4; and 
FIGURE 7 is an enlarged sectional view partly in 

elevation along the line 7-7 of FIGURE 1. 
Briefly, the invention comprehends a spray gun having 

a readily detachable, unitary, gun head assembly secured 
to a working handle which has contained therein an opera 
tive control valve actuator. The head assembly is secured 
to the handle by a bayonet joint which provides a suitable 
fastening means which can quickly be disconnected. The 
head assembly, including a barrel member and a paint 
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head, possesses an operative spring-biased control valve 
which has a stem thereon. The end of the stem is suit 
ably adapted to operatively engage with a coupling means 
on the control valve actuating means of the working 
handle. The control valve stem of the head assembly is 
simultaneously brought into operative engagement with 
the control valve actuator on the handle when the head 
assembly is secured to the handle. 
The spray gun shown in the drawings is specifically 

constructed for the “airless' method of spraying paint, 
lacquer or the like. In this method, air is not employed 
for atomizing the paint. Generally, the “airless' method 
of spraying paint, lacquer, etc., utilizes a spray gun in 
which the paint is continuously circulated under pressure 
and, usually, at an elevated temperature through a paint 
head. The paint head has an inner chamber through 
which the paint is circulated. A valve opening in a wall 
of the chamber forms a paint exit nozzle in the paint head. 
The fluid paint, being under pressure, is forced out of the 
nozzle when the controlling valve is opened. As the paint 
passes through the small diameter nozzle, a mechanical 
intermixing occurs which atomizes the paint. There is a 
substantial decrease in the pressure exerted on the paint 
as it is ejected from the chamber. Accompanying the 
large pressure reduction is a rapid vaporization of volatile 
paint components which assists in further atomization of 
the paint. 

Referring now to the drawings, FIGURE 1 shows a 
spray gun having a head assembly 10 such as contem 
plated by the invention. As shown in FIGURE 1, the 
control valve actuating mechanism within the working 
handle is operated by compressed air and it is generally 
comprised of a trigger 12, a check valve 14 to control the 
entrance of compressed air into the handle, and an 
annular piston 16 in a cylinder indicated generally at 18. 
which are suitably constructed to motivate a control valve 
stem extension 20. 
The trigger 12 is forked at its upper end, straddling an 

upper part of the handle, and is pivotally mounted thereon 
by means of a pin 22 extending transversely through the 
handle. A lower part 24 of the trigger 12 below the fork 
abuts against a cylindrical sleeve-type follower and valve 
actuator 26. A check valve 14, having a stem 28 formed 
thereon, is operated by action of the trigger on the fol 
lower 26. The follower is loosely fitted over the check 
valve stem 28 to permit relative movement therebetween 
and is secured thereto by means of a pin 30. The pin 
passes through a slotted opening 32 in the valve stem 28, 
thereby permitting limited relative movement of the sleeve 
26 on the valve stem before actuating the check valve 14. 

Circumferentially surrounding the check valve stem and 
the sleeve-type follower is an annular guide 34 which has 
two adjacent circumferential grooves 36 and 38 around its 
outer cylindrical periphery. Through the base of each 
groove is a transverse bore 40 and 42 extending into the 
inner diameter of the annular guide 34. The inner wall 
44 of the valve guide is radially spaced from the valve 
stem 28, thereby providing an intercommunicating pas 
sage for air between the grooves as well as a passage for 
air from the valve chamber 46 into the groove 36 ad 
jacent the valve when the valve is open. The groove 36, 
adjacent the check valve head 14 communicates with the 
piston chamber 48 by means of a connecting passage 50 
in the handle. The other circumferential groove 38, being. 
positioned over a counterbore 52 in the inner wall 44 of 
the valve guide, communicates therewith by means of the 
transverse bore 40. An exhaust passage 54 extending 
from a port in the lower end of the handle (not shown) is 
also in communication with the counterbore 52 via the 
circumferential groove 38 over the counterbore and the 
transverse bore 40 therein. 
An opening 56 in the lower end of the handle is con 
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nected to the valve chamber 46 in a central part of the 
handle Surrounding the check valve 14 by means of a 
passage 58. A conduit (not shown) for supplying com 
pressed air is suitably connected to the opening 56 in the 
lower end of the handle. Compressed air introduced into 
the lower opening of the handle by the conduit passes 
through the connecting passage into the valve chamber. 

. Secured to the upper rear portion of the handle are cy 
lindrical members 60, 62 and the threaded end cap 64 
which comprise the cylinder generally indicated at 18, 
forming a chamber 48 for an annular piston 16 contained 
therein. A shaft 20, forming a control valve stem exten 
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sion, extends from the forward part of the handle into the - 
piston chamber 48 through an elongated guide 66 which 
projects into the inner diameter of the piston 16. The 
contact valve stem extension 20 has an enlargement 68 
thereon which in the inoperative position is maintained 
in abutment with the end walls of both the guide 66 and 
the piston 16. The piston is fitted on the guide loosely 
enough to permit relative movement but yet still maintain 
an adequate seal therebetween. The piston chamber 48 
is in communication with the check valve 14 by means of 
the passage 50 in the body of the handle. A large coil 
spring 70 bearing against an end wall 72 of the piston 
urges the piston against an abutment 74 in the forward 
section of the cylinder. A smaller diameter coil spring 
76, positioned coaxially with the larger diameter spring 
70, presses on the enlargement 68 on the valve stem ex 
tension 20, urging the extension forward so that the en 
largement 68 is in abutment with the guide 66 and the 
piston (16. An adjustment of the compression of the small 
coil spring 76 on the valve stem extension can be accom 
plished by means of a threaded end cap 64 on the rear of 
the cylinder. 
A hook 77 is formed in the top of the handle to provide 

a convenient means with which to suspend the gun from a 
suitable support when it is not in use. 
FIGURES 1, 5 and 7 show that the end of the control 

valve stem extension 20 opposite the piston chamber and 
adjacent a stuffing gland 79 is secured to a generally 
U-shaped coupling yoke 78. One wall 80 of the yoke is 
secured to the end of the extension, preferably by threaded 
means 81 and a lock nut 83 to permit adjustment. The 
other wall 82 iof the yoke is slotted to receive the end of 
a control valve stem 85 in the head assembly. The cou 
pling yoke 78 provides the interconnecting means be 
tween the control valve actuator in the handle and an 
operative spring-biased control valve 110 in the head 
assembly. 
A generally cylindrical locking piece 84 is secured to an 

upper part of the forward section of the handle, forming 
part of a bayonet joint whereby the head assembly 10 is 
attached to the handle. As seen in FIGURES 1, 3 and 4, 
the locking piece is deeply grooved at 86 near its end in 
such a manner asto forma cam-like circumferential con 
tour or locking cam on the base of the groove. The head 
88 formed on the end of the cylindrical member by the 
groove 86 is adapted, as shown in FIGURE 6, by forming 
parallel planar surfaces 90 and 92 on its outer cylindrical 
periphery corresponding to opposing planar contours 94 
and 96 of the locking cam. 
The detachable head assembly comprises a continuous 

flow, hot paint head 98, such as is normally employed in 
“airless' hot paint spraying, secured to a rectangular 
barrel member 100 which is in turn secured to the operat 
ing handle. 
The hot paint head 98 consists of a body member hav 

ing outlet 102 and inlet ports 104 communicating with an 
inner chamber 106. The forward wall of the chamber 
has an opening 108 therein, forming a nozzle which is 
sealed by means of the spring-biased control valve 110, 
the stem of which projects through the rear wall of the 
paint head below the barrel. A guide 111 for the valve 
stem depends from the end of the barrel 100 opposite the 
paint head. The paint head is secured to the barrel por 
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tion of the head assembly by means of a bolt 116. Open 
ing of the control valve 110 allows paint, circulating 
through the chamber 106 under pressure, to exit the cham 
ber via the nozzle 108. 
The barrel or adapter member 100 of the head assem 

bly, shown in FIGURES 1, 3 and 4, is an elongated rec 
tangular member having a generally central bore 112 run 
ning longitudinally therethrough. The bore does not ex 
tend completely through the barrel but leaves one end wall 
114 through which a bolt 116 is placed to secure the paint 
head 98 to the barrel 100. Disposed in the longitudinal 
bore are the engaging members of the bayonet joint which 
coact with the locking piece on the handle to secure the 
head assembly thereto. Generally parallel locking pins 
118 are transversely positioned on opposite sides of the 
bore within the barrel in such a manner that they pass. 
through the outer circumferential extremities of the cen 
tral bore 112. The locking pins 118 are suitably contained 
in transverse bores, the intermediate longitudinal extremi 
ties 120 of which are of a larger diameter than the ends. 
The pins are loosely retained therein by means of suitable 
threaded members 122. The locking pins can be suitably 
contained, as shown in FIGURE 3, through the employ 
ment of a counterbore 124, the upper extremity of which 
is threaded to receive a threaded locking pin retainer 122. 
As shown in FIGURE 3, the pin retainer has a recess 126 
in its lower end wall to receive and secure the upper end 
of the locking pin. Thus, the pin is secured at each end 
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but is free to move laterally in its intermediate longitu 
dinal extensions. The lockingpins are preferably made of 
a spring-type wire and therefore can be subjected to dis 
tortion without a detrimental effect. 
The control valve stem 85 projects through a stuffing 

gland 128 in the rear wall of the paint head and extends 
longitudinally below the barrel so that its ends project 
through a guide means 111 depending therefrom. There is 
a circumferential groove 130 in the cylindrical periphery 
of the stem adjacent its end forming a head 132 thereon. 

40 
The control valve stem 85 has an enlarged portion 134 

in its section between the guide means 111 and the paint 
head 98. A coil spring 136 longitudinally disposed 
around the control valve stem 85 has one end abutting 

'... the enlargement 134 and the opposite end of the coil 
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spring abutting against the guide means 111, thereby 
spring biasing or loading the control valve and urging 
it to a closed position. The spring loading of the control 
valve provides the means whereby the valve is automat 
ically urged to return to the closed position after being 
opened. The head assembly, therefore, contains an oper 
ative spring-biased control valve which closes automat 
ically, permitting the paint head 98 to have paint circulat 
ing therethrough even when not attached to a handle. 

In order to secure the head assembly to the handle, 
the cylindrical locking piece 84 is inserted into the cen 
tral bore 112 of the barrel. The parallel flat sides 90 
and 92 of the head pass between the locking pins 118. 
Upon rotation of the head assembly approximately 90' 
with respect to the handle, the cylindrical portions of 
the head on the locking piece and the cam-like base of the 
groove 86 come into positive engagement with the lock 
ing pins. 
The locking pins being transversely disposed in the bar 

rel permit passage of the head of the locking cam there 
between; however, engage same upon rotation of the lock 
ing piece. The distance between the locking pins is 
slightly smaller than that between the parallel surfaces 
of the locking cam so that a positive force is exerted 
thereon which seats the cam more securely on the pins 
and inhibits an unlocking rotation of the cam. Rotation 
of the barrel portion 90 with respect to the handle will 
allow engagement of the locking cam with the locking 
pins slightly distorting the pins to provide a more perma 
nent engagement therewith. 
As the head assembly is rotated into engagement with 

the locking cam, the control valve stem is simultaneously 
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attached to the valve stem extension. 20; in the handle. 
As shown more clearly in FIGURES5 and 7, the head 
132 on the end of the valve stem 85 is moved into en 
gagement with the coupling yoke 78 on the end of the 
extension. The slotted coupling yoke serves as a dog 
which slips into the annular groove 130 around the valve 
stem, thereby engaging the head 132 on the end of the 
valve stem to operatively connect the control valve actuat 
ing mechanism in the handle to the control valve in the 
head assembly. 

In operation, movement of the trigger actuates the 
sleeve-type follower 26, thereby sealing off the exhaust 
passage 54 and subsequently opening the check valve 14 
to admit compressed air through the valve and the pas 
sage 50 in the handle into the piston chamber 48. The 
compressed air in the piston chamber actuates the piston 
16 which, abutting the enlargement 68 on the valve stem 
extension 20, causes a related movement therein. Since 
the extension is in operative engagement with the con 
trol valve stem 85 of the head assembly, movement of the 
extension opens the control valve 110. Paint contin 
uously circulating through the paint head 98 is thereby 
allowed to exit the inner chamber 106 of the paint head 
via the nozzle 108. 
When the control valve is opened, the piston 16 and 

the valve stem extension 20 in the handle, as well as the 
valve stem 85 in the head assembly, exert compressive 
forces on the related coil springs 70 and 76 in the handle 
and the spring 136 in the head assembly. Upon a release 
of the trigger, the pressure of the compressed air on the 
face of the check valve 14 closes same. The pressure of 
the compressed air in the piston chamber and connecting 
passage acts on the end face 138 of the check valve ac 
tuator 26. The actuator thereby is moved outwardly, ex 
posing the exhaust passage 54, exhausting the compressed 
air from the piston chamber 48. The compressed coil 
springs 70, 76 and 136 subsequently exert a force on the 
piston 16 and control valve stem extension 20 in the 
handle and on the valve stem 85 in the head assembly, 
returning them to the normal inoperative position and 
closing the control valve 110 stopping the flow of paint 
therethrough. 

Although this invention is particularly suited to be em 
ployed with spray guns of the “airless” type and has been 
illustrated with a specific example thereof, it is under 
stood that no limitation is intended herein except as de 
fined by the appended claims. 
We claim: 
1. In a spray gun, a handle having a control valve ac 

tuating mechanism including a valve stem extension, a 
gun head assembly including a paint head having a noz 
zle and a spring-biased control valve adapted to normally 
close said nozzle, means for detachably securing said 
head assembly to said handle including a locking piece on 
said handle having a circumferential groove with cam Sur 
faces on the base of said groove and a member on said 
head assembly having transversely disposed locking pins 
adapted to be received within said groove and frictionally 
engage said cam surfaces when said head assembly is 
rotated with respect to said handle, and means for cou 
pling said valve actuating mechanism to said control 
valve including interengaging parts on said valve stem 
extension and said control valve adapted to be operatively 
connected together upon rotation of said head assembly 
with respect to said handle to provide for operation of 
said control valve by said actuating mechanism. 

2. In a spray gun having a separable handle unit and 
nozzle unit, control means provided on said handle unit, 
actuating linkage extending from said control means to 
said nozzle unit, separable fastener means interconnect 
ing portions of said actuating linkage, said separable 
fastener means being actuable between a connected posi 
tion and a disconnected position by a rotative movement 
of said nozzle unit of less than a full turn (360), bayo 
net-type fastening means interconnecting said handle unit 
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6 
and said nozzle unit, and being actuable between a con 
nected position and a disconnected position by a rotative: 
movement of said nozzle unit of less than a full turn 
(360°), and said separable fastener means and said: 
bayonet-type fastening means being spaced and posi 
tioned so, as to be simultaneously actuable between the. 
connected positions and the disconnected positions by ro 
tative movement of said nozzle unit of less than a full 
turn (360°). 

3. In a spray gun having a separable handle unit and 
nozzle unit, control means provided on said handle unit, 
actuating linkage extending from said control means to 
saidi nozzle unit, separable fastener means interconnecting 
portions of said actuating linkage, said separable fastener 
means comprising a yoke. member and a pin member, 
locking means provided on said yoke member to receive 
and retain said pin member, said separable fastener 
means being actuable between a connected position and 
a disconnected position by rotative movement of said 
nozzle unit of less than a full turn (360'), said locking 
means adapted to prevent axial movement of said pin 
member in said connected position, said yoke member 
having a lateral slot to accommodate movement of said 
pin member during actuation of said fastener means be 
tween said connected position and said disconnected posi 
tion, bayonet-type fastening means interconnecting said 
handle unit and said nozzle unit and being actuable be 
tween a connected position and a disconnected position 
by a rotative movement of said nozzle unit of less than 
a full turn (360'), said separable fastener means and 
said bayonet-type fastening means being spaced and posi 
tioned so as to be simultaneously actuable between the 
connected positions and the disconnected positions by 
rotative movement of said nozzle unit of less than a full 
turn (360°). 

4. In a spray gun having a separable handle unit and 
a nozzle unit, control means provided on said handle 
unit, actuating linkage extending from said control means 
to said nozzle unit, separable fastener means intercon 
necting portions of said actuating linkage, said separable 
fastener means being actuable between a connected posi 
tion and a disconnected position by a rotative movement 
of said nozzle unit of less than a full turn (360°), bayo 
net-type fastening means interconnecting said handle unit 
and said nozzle unit and being actuable between a con 
nected and a disconnected position by a rotative move 
ment of said nozzle unit of less than a full turn (360°), 
said bayonet-type fastening means comprising a slot pro 
vided in one of the units, a stud member provided on the 
other of the units, spaced pin members fastened to said 
one of the units and intersecting said slot, said stud mem 
ber being contoured for axial movement into said slot 
between said spaced pin members, flange means provided 
on said stud member and being engageable with said 
spaced pin members by rotation of said stud member 
after axial movement thereof inwardly into said slot, and 
said separable fastener means and said bayonet-type 
fastening means being spaced and positioned so as to be 
simultaneously actuable between the connected positions 
and the disconnected positions by rotative movement of 
said nozzle unit of less than a full turn (360°). 

5. In a spray gun having a separable handle unit and 
nozzle unit, control means provided on said handle unit, 
actuating linkage extending from said control means to 
said nozzle unit, separable fastener means interconnect 
ing portions of said actuating linkage, said separable 
fastener means comprising a yoke member and a pin 
member, locking means provided on said yoke member 
to receive said pin member to prevent axial movement 
thereof, said separable fastener means being actuable 
between a connected position and a disconnected position 
by rotative movement of said nozzle unit of less than a 
full turn (360°), a lateral slot provided on said yoke 
member to accommodate movement of said pin member 
between said connected position and said disconnected 
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position, bayonet-type fastening means interconnecting 
said handle unit and said nozzle unit and being actuable 
between a connected position and a disconnected posi 
tion by a rotative movement of said nozzle unit of less 
than a full turn (360'), said bayonet-type fastening 
means comprising a slot provided in one of the units, a 
stud member provided on the other of the units, spaced 
pin members fastened to said one of the units and inter 
secting said slot, said stud member being contoured for 
axial movement into said slot between said spaced pin 
members, flange means provided on said stud member 
and being lockingly engageable with said spaced pin 
members by rotation of said stud member after axial 
movement thereof inwardly into said slot, and said sep 
arable fastener means and said bayonet-type fastening 
means being spaced and positioned so as to be simultane 
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8 
ously actuable between the connected positions and the 
disconnected positions by rotative movement of said 
nozzle unit of less than a full turn (360°). 
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