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Our invention relates to the class of 
spraying appliances designed for project 
ing liquids in the form of ‘a. ?nel divided 
spray of predetermined form. an density, 
such as the so-called “spray 
for spraying paints, varnishes and the like. 
Where such a coating material is to be 

applied in a. uniformly dense distribution 
‘to surfaces of large area, it. is customary 
to employ a- spray gun in which the paint 
or other liquid is first projected in a cylin 
drical stream and is then ?attened by jets 
of airdirected against opposite sides of the 
projected stream. To‘ keep the projected 
stream from ‘enlarging in diameter before 
it is reached by the attening jets of air, 
this stream is commonly housed by a tubu 
lar sheath of air which is projected through 
an annular space- between the paint nozzle 
and the bore of an air nozzle. In practice, 
the paint nozzle and the air nozzle are 
usually supported independent of one 
another,and unless great‘ accuracy is em 
ployed in the construction of the ap liance, 
these two nozzles are not coaxial. hat is 
to say, the _two nozzles may have'their axes 
parallel but relatively shifted, or these .axes 
may be at an angle to each other. In every 
such instance the tubular air sheath is not 
uniform in thickness and hence will permit 
the stream of liquid within it to spread out 
of a true cylindrical section, so that the 
?attenin air jets will not produce the de 
sired uniformity in 
fan of spray. .' - ‘ 
Moreover, the air ports for the ?attening 

air jets are usually formed in the samevair 
nozzle which has its bore de?ning the initial 
contour of the tubular sheath of air, so that 
any relative shifting or tilting of the axis 
of the air nozzle with 'respect- to the axis 
of the paint nozzle spoils the symmetry of 
the ?attening air jets with respect to the 
stream of paint projected'through the axial 
bore'of the paint nozzle. This also alters 
the distribution of the spray inthe result 
ing sheet or fan of spray. v_ 
Our present invention aims to overcome 

both of these di?iculties by providing a 
spray-appliance head construction in which g 
the air nozzle is accurately almed and’ oen-. 
tered b the liquid nozzle, and aims to ac 
complis this in a construction which will 

vconstituent parts. 

guns” employed . 

the resulting sheet or .. 

not require an unusual degree of accuracy 
in the‘ manufacture ‘or assembling of the 

‘Furthermore, our invention aims to pro 
vide a spraying appliance of this class in 
which the air nozzle is clamped upon the 
liquid nozzle by an attaching collar and in 
which the ports for the ?attening jets of air 
are formed by rooves out either in the ex 
terior of the liquid ‘nozzle or’ in the bore 
of the attaching collar. In the constructions 
of that type, it is important that the joint 
between the attachin collar and the paint 
nozzle be ti htly sea ed except forthe said 
grooves, an particularly adjacent to these 
grooves, as any air issuing forwardly at 
other points of the junctures between these 
two nozzles will project spray inv undesired 
directions so as to produce “oil spray” spot 
tings which mar the uniformity of the re 
sulting coating. ‘ ' 

Illustrative of our invention Fig. 1 is a 
central, vertical and longitudinal section 
through the forward portion of a spray gun 
designed for producing a- ?at spray and 
embodying our invention. 
'Fig. 2 1s an'enlargement of the forward 

portion 9f Fig. 1, with the liquid nozzle 
shown in section. . ' 

' Fig. 3 is a side elevation of the air nozzle 
of this spray gun. 

Fig. 4 is front elevation of this air nozzle 
member. I ' . 

Fig. 5 is a section similar to the forward 
portion of Fig. 1, showing another embodi 
ment of my invention, namely one in which 
an auxiliary sleeve secures the attaching 
collar to the body of the spray gun, and 
in which the grooves for the ?attening air 

jets are cut in the bore of the attaching 
collar. 

Fig. 
embodiment in which 

6 is a similar section, showing an 
the ports for the ?at 

toning air jets are formed by bores ex 
tending throu h parts of the air nozzle. 
"Fig. 7 is a ragmentary section along the 

line of 5-—5 of Fig. 5. 
In the embodiment of Figs. 1 to 3 inclu 

sive, the forward or head end of the spray 
un bod 1 has a longitudinal bore 2 through 

which e aint is supplied and a‘ separate 
passage 3 {hr the compressed air. The for 
ward end of the bore 2 is threaded to match 
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the male thread on the rear portion 4‘ of 
a liquid nozzle 4 which has an axial bore _5, 
and the forward end of this paint nozzle 1s 
contracted in diameter to form a tubular 
liquid outlet 6. The forward portion of the 
bore 5 is correspondingly contracted and has 
a forwardly tapering bore portion afford 
in a tight seat for the tapering forward 
end of the usual needle valve stein 7 which 
controls the discharge of the paint or other 
li uid. 

e exterior of the liquid nozzle 4 has a 
forwardly tapering frustro-conical portion 
43 disposed between the threaded rear por 
tion 4*‘ and the paint outlet 6. Sleeved 
upon this tapering portion 4:3 is an air noz 
zle which is here shown in the form ,of a 
perforate cap comprising a tubular rear por 
tion’ 8 bored to fit the taper of the said ex 
terior nozzle surface 43, and a head 9 having 
a bore 10 somewhat larger in diameter than 
the exterior of the tubular liquid outlet 6. 
This liquid outlet extends into, and desir 
ably entirely through the said bore 10 so as 
to leave an interposed annular port 14 
through which the tubular air sheath is pro 
jected. To supply air for this sheath, we 
provide the tubular portion 8 of the nozzle 
member with perforations 11 leading to a 
space 12 back of radially outer part of the 
head 9 and in front of a portion of the air 
nozzle. These perforations 11 preferably 
have their axes in planes radial of .the noz 
zle member and we desirably provide a large 
number of such perforations, all leading to 
an annular space 24 behind the head 9 and 
in front of apart of the air nozzle 4. By 
doing so, we can utilize this space 24 as an 
air supply chamber for projecting a tubular 
air sheath at high pressure through the an 
nular air port 14, while making this port 111 so 
narrow (radially of the nozzle) as to require 
a comparatively small amount of air for the 
tubular air sheath projected through it. 
To hold the air nozzle member socketed 

upon the tapering part of the liquidv nozzle, 
we employ a retaining collar which snugly 
?ts a part of the air nozzle so as to aline 
itself with the latter, and we secure this 
collar to the body member of the spray gun 
by attaching means which will permit the 
collar to adjust itself to this alining. TWith 
this in mind, Fig. 3 shows the air nozzle as 
having its forward peripheral surface por 
tion 15 ‘of a forwardly tapering frustro 
conical shape, this surface being coaxial with 
the taper in the tubular part 8 and the bore 
10. Fig. 1 also shows the attaching collar 
as comprising a tubular rear part 16 and‘ 
a forwardly tapering contracted end ‘17 
which is bored out to have its rear face 
match the taper of the portion 15 of the air 
nozzle member.‘ The rear end of the main 
collar part 16 is threaded upon the forward ’ 
end of the gun body 1, and this threaded 

1,688,291 

connection is sufficiently loose so that the 
collar can rock or shift slightly on the gun 
bod . ' . 

Iii, assembling the parts as thus described, 
the tapering ?t of thelair nozzle member on 
the liquid nozzle accurately alines these 
parts with each other, thereby disposing the 
bore 10 of the air nozzle member coaxial 
with the cylindrical exterior of the tubular 
liquid outlet 6. Hence the air forced 
through the annular port 14 issues in the 
form of an annular sheath of uniform thick 
ness and accurately concentric with the liq 
uid projected through the bore of the liquid 
outlet 6. ' ' , 

When the collar has its rear end screwed 
under the gun‘ body, the tapering rear face 
of its contracted forward end 17 seats upon 
the tapering surface portion 16 of the air 
nozzle "and automatically alines this collar 
with both the air nozzle and the liquid. out 
let, while also insuring a tight' seal between 
the collar and the air nozzle. The tight 
ness of this sealing also permits us to form 
the ports for the ?attening air jets by 
grooves extending along the juncture of the 
inter-?tting tapered surfaces of the portions 
15 and 17 in planes radial of the air nozzle 
member. ' 

This we preferably accomplish by milling 
a pair of grooves 18 in the tapering portion 
15 of the air nozzle, with the axes of the 
grooves in a common plane radial of this 
nozzle member and with the'grooves diamet 
rically opposite each other. By using a 
milling tool for cutting these grooves, we 
can readily secure groove edges free from 
burs and running snugly up to the inner 
face of the collar, thereby avoiding the issu 
ing of any stray air such as would produce 
an “off spray”. So also, by merely provid 
ing a slight looseness of the threaded con 
nection between the collar and the gun body, 
we readily- permit the needed accurate alin- i 
ing of the heretofore described tapering por 
tions without requiring the threading to he 
so loose as to permit air to issue at this con 
nection, although any such leaking air would 
‘issue rearwardly and hence could not affect 
the spray. 
By initially constructing the paint nozzle 

separate from the gun body, we facilitate 
the accurate-machining of this part. How 
ever, we do not wish to be limited to this 
or other heretofore described details of con 
struction and arrangement, since many 
changes might obviously be made without 
departing either from the spirit of our in 
vention or from the appended claims. 
For example, the liquid nozzle 4° might be 

made integral with the gun body, as shown 
in Fig. 5, and the ports for the ?attening 
air jets might be formed by grooves 25 
milled in the tapering rear face of the for 
ward collar portion 17A such as the grooves 
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25 of Fig. 5. Or, these ports might be 
drilled through the air nozzle, as shown by 
thebores 19 of Fig. 5. . 
Likewise, the. slight relative adjusting 

movement which may be required between 
the collar and the gun body need not be pro 

. vided by a loose threading. Instead, we may 
provide the collar at its rear end with an 
outwardly directed annular ?ange 20, as 
‘shown in Fig. 5,‘and may secure the collar 
to the gun body by an auxiliary collar 21 

> which is threaded at its rear end upon the 
~ gun body 1A and which has a contracted for 
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\ward end 21A engaging the front of the ?ange 
20, this ?ange having a bore larger than the 
adjacent mainnportionvlo of the collar. In 
this case, we can readily inter-pose a packing , 
rin 22 between the rear end of the collar 
an the forward end of the gun body 1'‘, as 
also shown in Fig. 5, so as to obtain a tight 
sea'l'between these parts. ' 
With each-of the illustrated embodiments, 

the width of each port for the ?attening air 
(namely, the. width of each groove 18 or 18“, 
or the diameter of the bores 19) is prefer 
ably a 'little narrower than the bore of the 
paint outlet. By using this proportion, we 
avoid disru ting the liquid stream unduly 
through a g ancing action'of the lateral edge 
portions of the ?attening air jets, while also 
avoiding a 'splittino of the stream such as 
would occur ifthe flattening jets of air were 
considerably narrower than'the diameter of 
this stream. However, both the dimensions 
of the grooves (or diameters of the ports if 
bored) and the radial width of the annular 
air port 10 may be varied according to the 
viscosity of the paint or other material which 
is to be sprayed. By using relatively long 
grooves with sides parallel to, but at opp0~ 
site sides from, a plane radial of the pro-' 
jected stream of liquid, we can accurately 
predetermine the widths of the ?attening 
jets of air, which we have not found feasible 
with bored air ports owing to the fact that 
even a minute enlargement of such a bore > 
at its outlet has amaterial effect on the cross 
section of the issuing jet of air. 
Furthermore, by forming two grooves of 

uniform depth in the same taperingsurface, 
gwe can easily produce air orts having their 
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.the axis of the air nozzle. 
axes directed to exactly t e same point on 

This is not so 
feasible'with drilled air ports, as each port 
has to be drilled separately and even a sllght 
wearing of the jig for guiding the drill will 
permit variations which show a considerable 
effect on the uniformity of the spray. By 
combining this accurate dimensioning and 
directin , of the ?attenin air jets with a uni 
form thickness of the tu ular air sheath, we 
are able to secure the long desired uniform 
ity of distribution of ?nely divided paint in 
a ?at (or substantially ?at) spray.- ‘Hence 
we eliminate the manual “touching up” of 

surfaces upon‘ which a coating has been 
sprayed and likewise avoid the spotty effects 
heretofore encountered on account of'the s0 

'oalled “off spray”. Moreover, we accom 
plish these results by employing a spray gun 
head construction comprising quite few 
parts and having each of these parts so de 
signed that any reasonably skilled machinist 
can readily manufacture them with a suf_ 
?cient degree of accuracy. 
However, we ‘do not wish to be limited to 

the embodying of the various features of our 
invention in a hand appliance of the so 
called spray gun type, nor to the use of our 
invention for spraying paints or varnishes. 
We claim as our invention: 
1.,In a-liquid spraying appliance, a body 

member having a forwardly tapering por 
tion and a liquid passage extending through 
and coaxial with the said tapering portion, 
a cap-like air nozzle having a forwardly ta-' 
pering bore extending into it from its rear’ 
end and tapered to ?t the tapering portion 
of the body member, the air nozzle having 
an outlet bore coaxial with and leading for 
wardly from its tapering bore and freely 
housing the forward end of the tapering 
portlon of the body member, the air nozzle 
raving a forwardly tapering frustro-conical 
outer Wall coaxial'with its tapering bore and 
having passages leading to its bore from the 
peripheral portion of the air nozzle behind 
its said frustro-conical wall; and a retaining 
collar secured to the body member and hav 
ing a part thereof spaced from the air nozzle 
to provide an air space therebetween, the 
body member having an air passage leading 
to the said space, the collar having- a con 
tracted front end tapered on its rear face to 
?t u on the frustro-conical wall of the air 
nozz e; the securing of the collar to the body 
member being such as to permit relative 
'movement thereof to allow a ?rm seating of 
the inter?tting tapering parts of the body 
member, the air nozzle and the collar. 

‘ 2. A liquid spraying appliance as er 
claim 1, in which the air nozzle is .provi ed 
on its frustro-conical wall with a pair of 
diametrically opposite longitudinal grooves. 

3. A liquid spraying appliance as er 
claim 1, in which the air nozzle is provided 
on its frustro-conical wall with a pair of 
diametrically opposite longitudinal rooves 
extending for the entire len th of t e said 
wall, the lateral walls of eac groove being 
both parallel to a plane diametric of the air 
nozzle and medial of the groove. 

4:. A liquid spraying appliance construct 
ed as per claim 1 and havmg a pair of dia 
metrically opposite air ports extending 
through the air nozzle from the said air 
space and directed toward a common point 
forwardly of the air nozzle and onv the axis 
of the nozzle. " 

5. A liquid spraying appliance including 
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a liquid nozzle, an air nozzle ?tted upon the 
liquid nozzle, the inter?tting parts of the 
two nozzles comprising forwardly tapering 
frustro-conical seats coaxial‘ with the noz 
zles; an air con?ning collar having a por 
tion thereof ?tted upon the air nozzle, the 
said collar portion and the part of the air 
nozzle ?tted upon it comprising ‘forwardly 
tapering frustro-conical seats coaxial with 
the air nozzle and collar; and securing 
means rigidly connecting the collar to the 
liquid nozzle, the said means being arranged 
to permit. relative movement of the collar 
and liquid so as to permit an accurate alin 
ing and tight seating of the said inter?tted 
parts during the fastening of the securing 
means. , _ 

6. A spray gun comprising a body mem~ 
her, a liquid nozzle projecting forwardly 
from the body member and smaller in diam 
eter than the adjacent part of the body mem 
ber, the liquid nozzle having a forwardly 
tapering frnstro-conical portion and a cylin 
drical outlet part'extending forwardly from 
the said- portion and having a bore coaxial 
with the said portion and part; an air noz 
zle having a forwardly tapering bore ta 
pered to fit upon the frustro-conical portion 
of the liquid nozzle and having coaxial 
therewith an outlet bore larger in diameter 
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than the outlet part of the liquid nozzle and 
housing the said part, the air nozzle also 
having coaxial with its outlet bore a periph 
eral and forwardly tapering frustro-conical 
wall; a retaining collar having a contracted 
forward end tapered on its rear face to ?t 
the said wall. and having another portion 
freely housing the air nozzle to provide an 
air space therebetWeen, the body member 
having an air supply passage leading to the 
said space, the air nozzle having ports con 
necting the said space with its'outlet bore 
and also having a pair of diametrically op 
posite passages extending to the front of 
that nozzle from the said space and directed 
toward a common point disposed on the axis 
of the air nozzle forwardly of that nozzle; 
and securing means operatively interposed 
between the collar and the body member, the 
said means being arranged to permit a rela 
tive rocking and ‘shifting of the collar and 
body member so as to allow a'tight inter?t 
ting of the tapering air nozzle portions with 
the tapering portions of the liquid nozzle 
and collar. . 

Signed at Chicago, Illinois, September 
‘1nd, 1926. 

BERT R. SAUSEN. 
EINAR E. OLSEN. 
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