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The present invention relates to a safety air 
nozzle, particularly for use in machine shops or 
Other industrial plants for the removal of chips, 
shavings, and the like, produced in the opera 
tion of such machines as lathes, drills, milling 
cutters, and the like, from the vicinity of the 
point of contact of cutting tools with the work. 
These machines are usually equipped with an 
air hose having a jet nozzle, and the present, 
practice is to direct the air jet upon the accumu 
lation of chips, shavings, and the like to remove 
them from the vicinity of the cutting tool, so 
that they will not interfere with the cutting oper 
ation and the progress of work can be better 
seen. The strong air jet employed often causes 
the chips or shavings to fly into the air, and 
while most factories require workers to wear 
goggles to prevent eye injury from this cause, the 
workers very often neglect to Wear them. Con 
sequently, there have been frequent cases of eye 
injuries from flying chips or shavings, and this 
condition is aggravated to a great extent by the 
impetus force produced by the high pressure air 
jet upon the chips. 
One method heretofore employed in an at 

tempt to prevent this has been to attach a metal 
shield near the jet end of the nozzle for the pur 
pose of deflecting the flying chips downwardly 
and prevent them from reaching the eyes. This 
device is cumbersome, it prevents the workmen 
from seeing where the air jet is directed, it 
obscures and interferes with the progress of the 
work, and it does not effectually prevent the 
chips from flying as it allows them to ricochet. 

It is an object of the present invention to pro 
vide a safety air nozzle which will effectually 
prevent the flying of chips during tileir removal 
by the air jet, and to this end it is particularly 
proposed to provide a nozzle provided at a Sub 
stantial distance from its jet end with a down 
wardly and outwardly divergent annular air 
outlet slot, by means of which a substantially 
conical skirt or umbrella of high pressure air is 
directed as a protective screen in surrounding 
spaced relation to the air jet being directed 
against the chips, the pressure of the protective 
screen being sufficiently great so that upwardly 
flying chips can not penetrate it. Consequently 
the chips being removed from the work are con 
fined entirely to the work-table surface of the 
machine, being prevented from flying upwardly 
toward the face of the operator as well as from 
spreading laterally beyond the encircling annular 
SCee. 
A further object of the invention is to provide 
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a safety air nozzle in which the annular air slot 
may be adjusted, both to change the downward 
angle of the projected screen of air and to vary 
its intensity, as well as to completely close the 
annular air slot so that the nozzle may be en 
ployed with the air jet alone upon such occasions 
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as may require such use. 
With the above and other objects in view, an 

embodiment of the invention is shown in the 
accompanying drawing, and this embodiment will 
be hereinafter more fully described with refer 
ence thereto, and the invention will be finally 
pointed out in the claims. 

in the drawing: 
Fig. 1 is a pictorial illustrative view showing 

the Safety air nozzle according to the invention . 
in Operation in the removal of an accumulation 
of chips, or the like, from a work-table. 

Fig. 2 is a plan view of the safety air nozzle, 
according to the illustrated exemplary embodi 
ment of the invention. 

Fig. 3 is a longitudinal vertical sectional view. 
Fig. 4 is an enlarged fragmentary detail side 

elevation of an inner end portion of the nozzle 
member of the device. 

Fig. 5 is an inner end view of the nozzle mem 
ber. 

Fig. 6 is a fragmentary detail view, partially 
in side elevation and partially in section, of the 
inner end portion of the adjustable sleeve men 
ber of the device, adapted to be screwed upon 
the inner end of the nozzle member. 

Figs. 7, 8 and 9 are fragmentary sectional 
views showing the sleeve member in three differ 
ent positions of adjustment with respect to the 
nozzle member, whereby the form of the annular 
slot is varied to vary the angle and intensity of 
the protective air shield. 

Similar reference characters indicate corre 
Sponding parts throughout the several figures of 
the drawing. 

Referring to the draying, the nozzle member 
of the device is of elongated tubular form hav 

ing a relatively small diameter air jet passage 
therethrough, the inner end of the nozzle 

member being outwardly tapered, as at 2, and 
provided at the inner end of the tapered portion 
with an annular beveled shoulder 3 diverging 
downwardly at a predetermined angle, shown in 
the illustrated form of the invention as sub 
stantially 30'. The shoulder 3 has extended 
therefrom a tubular air chamber portion 6, hav 
ing the passage 5 therethrough of substantially 
larger diameter than the air jet passage and 
provided at its end adjacent the inner end of 



2 
the passage with a conical wall is adapted 
to direct air from the chamber 5 into the air 
jet passage under pressure. --- 
The air chamber portion 4 is provided at its 

Outer periphery adjacent the shoulder 3 with an 
annular channeled neck portion of substan 
tially reduced diameter with respect to the diam 
eter of the outer edge of the shoulder 8, so that 
a relatively deep continuous annular channel is 
provided rearwardly of the shoulder 8. Rear 
wardly of the neckportion 7 there is provided a 
threaded and grOOved portion, the Outer diameter 
of which is slightly less than the diameter of the 
outer edge of the shoulder 3, this portion in 
cluding a series of threaded circumferentially 
spaced longitudinally extending rib portions 8, 
the side walls of which converge to points toward 
the neckportion f, and a series of longitudinally 
extending air channels 9 between the rib por 
tions 8, the bases of which are longitudinally 
continuous with the cylindrical surface of the 
neck portion , and the side walls of which 
diverge toward the neck portion 7, the converg 
ing rearward ends of these air channels extend 
ing to an outwardly and forwardly beveled an 
nular shoulder surface 20 at the rearward end of 
the chamber portion 4, and which is adapted to 
direct air through the channels 19, as will pres 
ently more fully appear. 
Upon the threaded outer surface of the air 

chamber portion there is adjustably engaged the 
sleeve member 2, this sleeve member being of 
cylindrical form and provided with internal screw 
threads 22 for engaging the screw threaded rib 
portions f. At its outer end the sleeve member 
is provided with a reduced diameter cylindrical 
stem portion 23, provided with external screw 
threads 24, and connected to the sleeve member 
by a tapered neck portion 25. The air hose 26 is 
connected to the end of the stem portion 23 by an 
internally threaded nipple 27, the air hose being 
attached at its other end to a suitable source of 
air Supply. It will be understood that any suit 
able connection for the air hose with the device 
may be provided, these connections being of well 
known form. 
At its forward end, the sleeve member 2 is 

provided with an outwardly divergent annular 
beveled surface 28, the inner annular edge of 
Which is of Smaller diameter than the diameter 
of the outer edge of the beveled shoulder 3, and 
the Outer annular edge of which is of larger diam 
eter than the outer edge of the shoulder 3. The 
bevel of the annular surface 28 is at a predeter 
mined angle which converges outwardly with re 
Spect to the shoulder f3, this angle being shown 
in the illustrated form of the invention as sub 
stantially 45. The sleeve 2 is provided with a 
set screw 29 for the purpose of fixing its position 
of adjustment with respect to the nozzle member. 

In Operation, the main air jet is directed 
through the passage and is adapted to be 
played upon the accumulation of chips, shavings, 
or the like, to remove them from the work. At 
the same time, the annular downwardly diverg 
ing slot provided between the beveled shoulder 
13 and the beveled surface 28 has directed 
through it by means of the diverging air chan 
nels 9 and the circumferentially continuous 
channel of the neck portion 7 a downwardly 
diverging substantially conical umbrella or skirt 
of high pressure protective air, which constitutes 
a shielding barrier extending from a point sub 
stantially above the end of the nozzle to a rela 
tively large circular area of the table, the pres 
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2,820,984 
sure of this protective shield being sufficiently 
great so that any chips flying upwardly from the 
table, as the main air jet is played upon them, are 
prevented from penetrating the air shield and 
therefore drop to the table surface, thus effectu 
ally protecting the worker's person and especially 
his eyes from flying chips. As the air shield con 
fines the chips down to the table surface they are 
prevented from spreading laterally as well as 
flying upwardly. 
By adjusting the relative position of the sleeve 

member 2 upon the nozzle member the width 
of the annular downwardly divergent slot pro 
vided between the beveled surfaces 3 and 28 may 
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be varied, and consequently the pressure of the 
ejected curtain of air may be decreased or dimin 
ished as desired. Also the spread of the ejected 
curtain may be varied as indicated in Figs, 7 to 9. 
By bringing the beveled surface 28 into close over 
hanging relation with the outer edge of the bey 
eled surface 3 the skirt of air will be directed 
downwardly at an angle mainly determined by 
the angularity of the surface 28, the arrange 
ment being such that the air passing outwardly 
Over the surface 3 is deflected downwardly at 
an increased angle by the overhanging surface 2. 
By adjusting the sleeve upwardly to a point where 
the plane of the lower edge of the surface 2 is 
above the plane of the outer edge of the surface 
13, the angle of the skirt of air will be mainly 
determined by the angle of the surface 3, and 
as this is a smaller angle than the angle of the 
Surface 28 the skirt is spread to a greater extent. 
By further adjusting the sleeve upwardly so that 
the surface 28 is clear of the channel neck por 
tion the air will be directed in a substantially 
lateral direction, as indicated in Fig. 9. In order 
to close the annular slots, the sleeve 2 is screwed 
downwardly from the position as shown in Fig. 7, 
So that the surface 28 seats upon the outer edge 
of the surface 3 forming a tight seal. 

I have illustrated and described a preferred 
and satisfactory embodiment of the invention, 
but it will be understood that changes may be 
made therein, within the spirit and scope thereof, 
as defined in the appended claims. 
Having thus described my invention, what I 

claim and desire to secure by Letters Patent is: 
1. In a Safety air nozzle for removing chips 

or the like from a machine surface or the like, 
a nozzle member having an air passage terminat 
ing at its forward end in an air jet nozzle adapted 
to direct an air jet upon said machine surface 
against said chips or the like to move them from 
Said machine surface, and said nozzle member 
having an additional air passage terminating in 
an annular slot directed forwardly and outwardly 
in Surrounding spaced relation to said air jet 
nozzle and adapted to direct a substantially con 
ical protective shield of air upon said machine 
Surface in completely laterally surrounding re 
lation to the air jet directed by said air jet nozzle, 
Whereby said chips or the like moved by said air 
jet are substantially prevented from penetrat 
ing beyond said shield of air at all points 
between Said machine surface and said nozzle 
member. 

2. In a safety air nozzle for removing chips 
or the like from a machine surface or the like, a 
nozzle member having an air passage terminat 
ing at its forward end in an air jet nozzle adapted 
to direct an air jet upon said machine surface 
against Said chips or the like to move them from 
Said machine surface, an annular forwardly and 
outwardly beveled shoulder exteriorly of said 
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nozzle member intermediate its forward and 
rearward ends, a sleeve member engaged about 
said nozzle member rearwardly of said shoulder 
in Spaced relation to provide an air passage and 
having its forward end spaced from said shoul 
der to provide an annular slot directed forwardly 
and outwardly in surrounding spaced relation to 
said air jet nozzle and adapted to direct a Sub 
stantially conical protective shield of air upon 
said machine surface in completely laterally sur 
rounding relation to the air jet directed by Said 
air jet nozzle, whereby said chips or the like 
moved by said air jet are substantially prevented 
from penetrating beyond said shield of air at 
all points between said machine surface and said. 
nozzle member. 

3. In a Safety air nozzle for removing chips 
or the like from a machine surface or the like, 
a nozzle member having an air passage terminat 
ing at its forward end in an air jet nozzle adapted 
to direct an air jet upon said machine surface 
against said chips or the like to move them from 
said machine surface, an annular forwardly and 
outwardly... beveled shoulder exteriorly of said 
nozzle member intermediate its forward and 
rearward ends, a sleeve member engaged about 
said nozzle member rearwardly of said shoulder 
in spaced relation to provide an air passage and 
having its forward end spaced from said shoul 
der to provide an annular slot directed forwardly 

to said air jet nozzle and adapted to direct a 
substantially conical protective shield of air upon 
said machine Surface in completely laterally Sur 
rounding relation to the air jet directed by said 
air jet nozzle, whereby said chips or the like 
moved by said air jet are substantially prevented 
from penetrating beyond said shield of air at all 
points between said machine surface and said 
nozzle member, the rearward end of said sleeve 
member extending rearwardly of the rearward 
end of said nozzle member for attachment of an 
air-hose thereto. 

4. In a safety air nozzle for lemoving chips or 
the like from a machine surface or the like, a 
nozzle member having an air passage-terminat 
ing at its forward end in an air jet nozzle 
adapted to direct an air jet upon said machine 
Surface against said chips or the like to move 
them from said machine surface, an annular 
forwardly and outwardly beveled shoulder ex 
teriorly of said nozzle member intermediate its 
forward and rearward ends, a sleeve member 
engaged about said nozzle member rearwardly 
of said shoulder, a series of spaced longitudinal 
ribs on one of said members engaged with the 
other member to provide a series of longitudinal 
air passages between said members, said sleeve 
member having its forward end spaced from said 
shoulder to provide an annular slot directed for 
wardly and outwardly in surrounding spaced 
relation to said air jet nozzle and adapted to . 
direct a substantially. conical protective shield 

of air upon said machine surface in completely 
laterally surrounding relation to the air jet di 
rected by said air jet nozzle, whereby said chips 
or the like moved by said air jet are substan 
tially prevented from penetrating beyond said 
shield of air at all points between said machine 
surface and said nozzle member. 

5. In a safety air nozzle for removing chips 
or the like from a machine surface or the like, a 

l0 nozzle member having an air passage terminat 
ing at its forward end in an air jet nozzle 
adapted to direct an air jet upon said machine 
Surface against said chips or the like to move 
them from said machine surface, an annular for 

l5 Wardly and outwardly beveled shoulder exteriorly 
of said nozzle member intermediate its forward 
and rearward ends, a sleeve member engaged 
about said nozzle member rearwardly of said 
shoulder, a series of spaced longitudinal ribs on 

20 one of said members engaged with the other mem 
ber to provide a series of longitudinal air passages 
between Said members, the forward ends of said 
ribs being rearwardly spaced from said shoulder, 
said sleeve member having its forward end spaced 

- 25 from said shoulder to provide an annular slot 
directed forwardly and outwardly in surround 
ing Spaced relation to said air jet nozzle and 
adapted to direct a substantially conical pro 
tective shield of air upon said machine surface 

30 in completely laterally surrounding relation to 
and outwardly in surrounding spaced relation . . the air jet directed by said air jet nozzle, whereby 

said chips or the like moved by said air jet are 
substantially prevented from penetrating beyond 
Said shield of air at all points between said 

35 machine surface and said nozzle member. 
6. In a safety air nozzle for removing chips 

or the like from a machine surface or the like, 
a nozzle member having an air passage terminat 
ing at its forward end in an air jet nozzle 

40 adapted to direct an air jet upon said machine 
Surface against said chips or the like to move 
them from said machine surface, an annular 
forwardly, and outwardly beveled shoulder ex 
teriorly of said nozzle member intermediate its 

d5 forward and rearward ends, a sleeve member 
engaged about said nozzle member rearwardly 
of said shoulder in spaced relation to provide an 
air passage and having its forward end Spaced 
from said shoulder to provide an annular slot directed forwardly and outwardly in surrounding 
Spaced relation to said air jet nozzle and adapted 

- to direct a Substantially conical protective shield 
of air upon said machine Surface in completely 
laterally surrounding relation to the air jet di 
rected by said air jet nozzle, whereby said chips 
or the like moved by said air jet are substantially 
prevented from penetrating beyond said shield 
of air at all points between said machine surface 
and nozzle member, said sleeve member being 

60 adjustable longitudinally with respect to said 
nozzle member, whereby the width of said 
annular slot is adjustable. 

HARRY A. YATES. 


