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Our invention relates to nozzles. It has to 
do, more particularly, with nozzles which are 
particularly adaptable for use in sand-blasting. 
More, speci?cally, our invention relates to a noz 

5 zle which is provided with adjustable means for 
, compensating for wear which occurs when it is 
used in the sand-blasting operation. 

It is a well known fact that nozzles wear very 
quickly when used in sand-blasting operations. 
The nozzles are made with an ori?ce of a prede 
termined size which will give them the maximum 
e?iciency. Wear caused by the abrading action 
of the sand passing through the ori?ce causes 
the ori?ce to increase in sizev and thereby re 
sults in a great loss of e?iciency. 'Even though 
the nozzle may not be completely worn out, the 
eil‘lciency of the nozzle is greatly reduced after 
being used a short time. When the nozzle has 

10 

been worn to such a degree that its efficiency has “ 
20 been decreased to a large extent, it is necessary 

v to replace the nozzle. It will, be obvious that,. 
since these prior art nozzles do not last for any 
great length of time, the cost of replacing these 
nozzles is considerable. Also, it takes consider 
able time and a large amount of trouble to replace 
these nozzles. However, the greatest disadvan 
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tage of prior art nozzles resides in‘the loss of ef- Y 
?ciency as ‘the cross-section of the ori?ce in 
creases, due to wear. 
In an attempt to overcome these di?lculties, it 

has been customary in the past to make the en 
tire nozzle of wear-resistant material. However, 

i it will be apparent that such a nozzle is very 
costly, inasmuch as su?lciently wear-resistant 
materials are quite expensive. Also, even'though 
such nozzles might last a fairly long time, the 
e?lciency thereof is being reduced constantly by 
wear. It has also been proposed to merelyline 
sand-blast nozzles with a lining of highly wear 

‘10 resistant material such as tungsten carbide and 
, ceramic materials, which lining is designed to be 
replaced after it has become worn to an unde 
sirable extent. As previously stated, these highly 
wear-resistant materials are quite expensive. 
Furthermore, although the liners may be replaced 
when so far worn as to decrease the eiliciency 
of the nozzle to a point where correction is re 
quired, the ei’?ciency of the nozzle constantly de 
creases, as the wearing action progresses. Also, 
a considerable amount of time and a large amount 
of trouble is required in replacing such liners. 
One of the objects of our invention is to pro— 

vide a nozzle which is particularly useful in sand 
blasting and which is provided with means for 
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(Cl. 51-7-11) 
“ compensating for wear produced by the abrading' 

' action of the sand passing therethrough. 
Another object of our invention is to provide 

means whereby it is possible to make the nozzle 
mainly of material which is only fairly ‘resistant 
‘to wear and is less expensive than materials pre 
viously used'in such nozzles, the nozzle being 
provided with means for maintaining the em 
ciency thereof. , - 

A further object of our invention is to provide 
a nozzle of the .type indicated which is provided 
with means of such a nature that it will compen 
sate for the unequal wear which occurs insand 
blast nozzles while in use and which. slowly in 
creases the diameter of the nozzle ori?ce at the 
rear end and increases the diameter thereof at 
the forward or discharge and at a much greater 
rate. ’ 

A still further object of our invention is to pro 
vide means by which wear of the nozzle may be 
compensated 'for, without interruption in the 
sand-blasting operation. , 

In its preferred form, our invention contem 
plates the provision of a nozzle for use in'sand 
blasting comprising a plurality of piecesof suit 
able material which are so disposed relative to 
each other and are so shaped as to produce an 
ori?ce in the nozzle of a desired cross-section. 
Suitable means is provided for maintaining these 
various pieces in their proper positions. Also, we 
provide means which. is adjustable whenever de 
sired to properly move the various pieces of ma 
terial in order to compensate for wear of “the 
nozzle and to maintain the ori?ce thereof at sub 
stantially its original size. This adjustment, 
which may be readily made from time to time, 
will maintain the efficiency of the nozzle. It 
may be of such a type that the adjustments may 
.be made without interruption in the sand-blast 
ing operation. The adjusting means is opera 
tive to cause relative movement of the various 
pieces which‘make the nozzle in such a manner 
as to compensate for the unequal wear which 
occurs in the nozzle during sand-blasting. This 
unequal wear ordinarily causes the rear end of 
the nozzle ori?ce to increase in diameter slowly, 
while further forward in the nozzle ori?ce, the 
wear occurs at a greater rate and, at the extreme 
forward end of the nozzle, the wear is the great 
est. 
ing for this wear, the nozzle ori?ce would be 
come bell-shaped, with the larger end forward. 
Thus, it will be apparent that the, efliciency of 
the nozzle would be greatly decreased. 
The preferred embodiment of our invention is 

If means were not provided for compensat- " 
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shown in the accompanying drawing wherein arately therefrom and held in place in a suitable 
similar characters of reference designate corre 
sponding parts and wherein: 

Figure 1 is a longitudinal section of a sand-blast 
nozzle made in accordance with the principles of 
our invention. 
Figure 2 is an end view of the nozzle shown in 

Figure 1 and taken substantially on line 2-2 of 
Figure 1. . 

Figure 3 is a perspective view, partly in section, 
of the nozzles shown in Figures 1 and 2. 

Figure 4 is a transverse section taken through 
the muzzle substantially along iine'4-4 of Fig 
ure . ' 

Figure 5 is an enlarged detail in longitudinal 
section, illustrating by full lines how the nozzle 
wears and illustrating in dotted lines how it may 
be adjusted to compensate for such wear. 

Figure‘ 6 is a perspective view, partly broken 
away, showing the nozzle provided with a member 
by which the wear-compensating adjustment 
may be accomplished without interrupting the‘ 
sand-blasting operation. 
From the drawing, it will be apparent that our 

nozzle comprises a body portion 1 of tubular form, 
having a bore 2 extending therethro'ugh. This 
portion 1 is adapted to be connected, at the end 
not shown, to the hose which carries the sand and 
air stream to the nozzle, in any well known man 
ner. The outer end of this member 1 is provided 
with an externally threaded reduced portion 3 
which is adapted to receive a correspondingly 
threaded portion 4 ofv a sleeve member 5 which 
serves as the mainlhousing of the nozzle. ' 

This sleeve 5-is mainly of cylindrical form but 
preferably has its outer end tapered, as indicated 
at 6. ‘It has a cylindrical chamber 7 formed there 
in which is substantially larger in diameter than 
the bore 2 formed in the body portion 1 of the noz 
zle. In the rear end of, the chamber 7, a collar 8, 
which is preferably made of hard rubber, fiber, or 
the like, is disposed. This collar member 8 ‘is 
adapted to be pressed tightly against the extreme 
forward end 9 of the member 1. The collar mem 
ber is tapered on its inner periphery, as indicated 
at 10, so that the ?ared opening extending there 
through is greater in diameter at its rear than at 
its forward end. _ 
A member 11’ is provided within the chamber 

7. This member is of the form shown and, as 
will later appear, is adapted to hold a plurality of 
plate members which cooperate with each other 
to form the nozzle bore. The collar member 8 is 
held in position by an annular enlargement 11 
which is formed on the inner end of the member 

, 11'. The member 11' is preferably made of metal, 
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although it might be made of other material. 
The annular enlargement 11 is of such a diameter 
that it ?ts snugly within the sleeve 5, but permits 
the member 11' to be moved longitudinally in the 
chamber 7 formed in the, housing. The annular 
enlargement 11 has a bore 12 extending there 
through. This bore is ?ared so that its rear end. 
is greater in diameter than its forward end. 
The wear produced by the sand stream will 

not be very great on the wall of the bore 12 with 
in the annular enlargement 11 of the member 11’; 
However, if desired, a funnel-shaped insert 12' of 
wear-resistant material may be provided within 
the bore 12. Instead of having the insert 12', 
which may be welded or brazed in position within 
the bore, the annular enlargement 11 may be 
made completely of wear-resistant material. 
Further, instead of insert 12' being integral with 
the annular enlargement 11, it may be made-sep 

manner. It may then be replaced when worn and, 
therefore, need not, necessarily, be made of high 
ly wear-resistant material. The inner surface of 
the insert 12' serves as a continuation of the tap 
ered wall of the rubber collar insert 8. 
The member 11' is slotted for the greater por 

tion of its length to form a plurality of guide 
members 13 which are preferably integrally 
formed with the annular enlargement 11. How 
ever, these guide members may be welded or 
otherwise secured to the member 11. It will be 
apparent from the drawing that we have pro 
vided four of these members 13, although any 
suitable number may be provided. These mem 
bers 13 extend forwardly of the annular enlarge 
ment 11 and terminate adjacent the outer end 
of the sleeve member 5. As indicated in Figure 
4, each of these members 13 is substantially seg 
ment-shaped in cross-section, having a sharp 
inner edge 14. All of the members 13 are spaced 
from each other, as shown. It will be clear from 
the dotted lines in Figure 1 that the inner sharp 
edges 14 of the various members 13 are all sub 
stantially parallel with each other throughout 
their length. Between the various‘guide members 
13, longitudinally extending slots 15 are formed. 
The walls of these slots are substantially parallel 
with each other throughout their length. The 
extreme forward ends of‘ these slots are open, 
as indicated at 16, but the rear ends are closed, 
‘as indicated at 17. 

Each longitudinally extending slot 15 is adapt 
ed to receive a plate member 18. These plate 
‘members are placed'in the slots between the va 
rious guide members 13 and are loosely disposed 
‘therein. The inner edges of these plate members 
18 are curved as at 19 so that, when all of these 
plate members 18 are properly positioned between 
the guide members, they form a nozzle orifice 20 
of suitable cross-section which, in the form shown, 
is circular in outline. However, if desired, the 
inner edges of these plates may be of other shape 
so as to produce an orifice of another shape. 

, It will be apparent from the drawing that, 
when the plates 18 are properly positioned, the 
adjacent edges of the adjacent plates contact with 
each other throughout their length and cover the 
tips 14 of the members 13. These plates 18 are 
comparatively thick from their inner edges to 
their outer edges so that they may be used for 
a considerable length of time, as will be more 
clearly apparent hereinafter. When the plate 
members 18 are in the positions indicated in Fig 
ure 4, the ori?ce 20 is formed, as stated, and this 
ori?ce extends from the extreme forward ends 
of plate members 18 rearwardly until it commu 
nicates with the bore 12 in the annular enlarge 
ment 11. As shown in Figure 1, this bore 20 will 
be of uniform diameter throughout its length. 
However, the plate members may be so formed as 
to produce an initially tapering bore, or one of 
varying taper, if desired, so that any selected 
bore may be had. ’ 
The outer edges of the plates 18 are as indicat 

ed at 21. The slightly curved outer edges of the 
plates 18 are, also, inclined rearwardly and out 
wardly for substantially half of their lengths, as 
indicated at 22, for a purpose which will be de 
scribed more in detail. The inclination termi 
nates at a point 23 and from. this point, rear 
wardly, the outer edges are substantially par 
allel with the inner edges thereof. 
The guide members 13 may be made entirely 

of material that is highly wear-resistant, or only 
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the tips 14 thereof may have wear-resistant ma 
terial applied thereto by brazing, welding, “hard 
facing” or by other methods. The only portion 
of these members’13 which will wear will be the 
tips 14 when they are exposed to the sand stream, 
due to wear of the inner edges of plates 18, as will 
be described later. However, most of the time, 
these tips will be covered as it is possible to reaculy 
adjust the plate members 18 radially inwardly, in 
a manner to be described,‘to maintain theoriflce 
20 of its original cross-sectional area. The plate 
members 18 may be made of cheap, moderately 
resistant materials, such as high-carbon ‘steel, 
white cast-iron or similar materials. However, if 
desired, the inner edges of.these plates 18 may 
be faced with some wear-resistant metal which 
may be applied thereto by brazingr welding, 
“hard-facing” or other methods.‘ ' 
As previously stated, the plate members 18 are 

loosely mounted in the slots 15. Thus, these plate 
members 18 may be adjusted inwardly and may 
also be tilted so that the forward ends will move 
further inwardly than the‘rear ends. 
ends of plate members v18 rest on the bearing sur 
faces formed at the closed ends 17 of the slots 15. 
When proper adjustment is made, as will be de 
scribed later, the plate members 18 will be moved 
bodily inwardly, which will cause the rear ends 
thereof to slide on the said bearing surfaces and 
the plates will simultaneously be tilted so that 
their rear ends will rock on the said bearing sur 
faces. , 

The [means for adjusting the plate members 
radially inwardly to maintain the cross-sectional 
area of the ori?ce 20, will now be described. This 
means comprises an externally threaded collar 
member 25 which ?ts around the outer vedges of 
the plate members 18. This collar member has a 
cylindrical outer surface 26 and the threads 
thereon extend. throughout its length. This 
threaded surface 26 is adapted to cooperate with 
the threaded inner surface 27 of the sleeve 5. 
The threaded surface 2'7v of the sleeve 5 extends 
from the extreme forward end thereof almost to ‘ 
the extreme rear end thereof. It will be apparent 
that, by turning collar member 25‘in the proper 
direction, it may be moved longitudinally within 
the sleeve 5. The forward end of the collar ‘25. 
is provided with a plurality of openings 28, which 
may extend thereon a considerable distance and 
are adapted to receive a suitable wrench which 
may be used in rotating the collar. The inner sur 
face of collar member 25 gradually tapers so that 
its forward edge is much thicker than its rear 
edge. Consequently, the opening extending 
through the collar is of less cross-section at its 
forward end than at its rear end. The angle of 
taper of the inner surface of collar member 25 is 
substantially the same as the angle of taper of the 
portion 22 of the outer edge of each of the plate 
members 18. The curvature of the inner surface 
of collar member 25 is substantially the same as 
the curvature 21 of the outer edges of plate mem 
bers 18. 

It will be apparent that, in assembling our noz 
zle, the sleeve member 5 may ?rst be ‘threaded. 
into position on the member 1. Then, the rubber 
collar member 8 will be positioned against the _ 
shoulder 9. The member 11' with the guide ‘mem 
bers 13 thereon, and the plate members 18 in 
position between such guide members, may then 
be placed in the housing until the annular en 
largement l1 thereon abuts the rubber collar 8. 
Then, the collar member 25 is screwed into the 
housing in surrounding relation to the plate mem 

The inner ‘ 

bers 18. The collar member 25, will hold the vari 
ous plate members 18 in their proper positions 
relative to each other between the guide members 
-13, in such a manner that the dischargeori?ce 
20 is formed, as described. This collar ‘member 
25 is of such a length that the rear end thereof 
will never contact with the outer edge of the an 
nular enlargement 11, even if the plates 18 are 
worn to such an extent that theymust be re 
moved. » 

As previously stated, the'sand which is forced 
through the nozzle produces an‘ abrading action 
which causes wearon the walls ‘of the discharge 
ori?ce thereof. The wear produced by the sand 
stream will not be very great on the walls of bore 
12, extending through the annular enlargement 
11 of member 11'.’ The greatest amount of wear 
will be in the ori?ce 20 formed by the plates 18. 
It is well known that the sand stream going 
through the ori?ce of a nozzle causes the 1 rear 
end of a discharge ori?ce to increase in diameter 
slowly and causes the diameter of the orifice to 
increase at a greater rate at points further to 
wards the forward end and the greater wear will 
be at the extreme forward end. Consequently, 
after the nozzle is used for a time, the ori?ce will 
be of substantially bell-like shape with thelarger 
end forward. Thus, the e?lciency of the nozzle 
would be greatly reduced, 
" With our nozzle, however, means is provided for 
compensating for this wear and for taking care of 
the unequal amount of wear from the ‘rear end to 
the forward end of the nozzle ori?ce. In Figure 
5, we have shown, more or less diagrammatically, 
how our nozzle might wear after being used for 
a time. The forward portions of the plates 18 
will be worn away more than the rear portions.v 
In time, this will produce substantially V-shaped 
spaces 31 between the adjacent edges of adjacent 
plates 18. The narrower portions I of these 
V-shaped spaces will be towards the rear ends 
of the plates 18. When the plates 18 are worn in 
this manner, the tips 14‘ of members 13 will be ex 
posed to the sand stream. However, since the 
tips are made of highly wear-resistant material, 
or the members 13 are made entirely of highly 
wear-resistant material, they will not wear as 
quickly as the plates 18. 
In order to compensate for this wear, it is 

merely necessary to rotate the collar-member 25 
so ‘that it will move further rearwardly in the 

‘sleeve 5. Such movement of the collar member 
25 causes the inner tapered surface 29 thereof to 
slide rearwardly on the tapered portions 22 of the 
outer edges of the plate members 18'. This, in 
turn, will cause simultaneous radially inward 
movement of the plates 18 until the adjacent 
edges of the plates contact and the tips'14 of the 
guide members 13 will be covered by the plates. 
This will also cause the ori?ce 20 to be restored to 
substantially its original size.‘ Because of the 
fact that the outer edges of plates 18 are not pro 
vided with a continuous taper 22 from their ex 
treme forward ends to their extreme rear ends, 
but are provided with substantially straight por 
tions 24, the forward portions of plates 18 may 
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be moved inwardly further than the rear portions ' 
thereof. The forward ends of plates 18 will be 
caused to move inwardly, even after the rear 
ends of the plates are in contact. In other wards, 
the plate members 18 will not only be moved 
bodily radially inwardly, but the plates will also 
be tilted to cause the forward ends to swing in 
further than the rear ends. 
Thus, the unequal wear from rear end to for‘ 
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wardendof the ori?ceistakencareof. The 
manner in which the plate members 18 are ad 
justed isillustrated by the dotted lines in Figure 
5. It will be seen that the collar member 25 may 
be adjusted from time to time to maintain the 
ori?ce 20 of approximately its original cross 
sectional area from its rear end to its forward end. 
The .collar member 25 not only keeps the edges 

'of the plate members 18 in contact with each 
other, but also keeps the rear ends of these plates 
18 in contact with the closed rear ends of slots 15. 
Furthermore, the collar member 25 also main 
tains themember 11 in position and compresses 
the collar between member 11 and the shoulder 9. 
After the plates 18 have been worn too much, 

they may be removed and replaced. This will be 
done by removing member 11 with the plate mem 

' bers 18 carried between the guide members 13 
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thereon. Then, the worn plates 18 may be re 
moved and be replaced by new plates. - . 
In Figure 6. we have illustrated a structure 

whereby it is possible to adjust the nozzle mem 
ber to compensate for wear without interrupting 

- the said-blasting operation. 
. To accomplish this, we have provided a span 
ner wrench 32 of the form illustrated. This 
wrench comprises a hollow frusto-conical por 
tion 33 which surrounds the tapered portion 6 
of the sleeve 5 and a hollow substantially cylin 
drical portion 34 which surrounds the cylindrical 
outer surface of the sleeve 5. This portion 34 

' may be knurled, if desired. so that the wrench 
member may be rotated easily. 
_-The portion 34 has rearwardly projecting ?ex 

ible lug members 35 having depending portions 
'38 at their rear extremities adapted to cooperate 
with an annular groove 37, formed in the outer 
surface of sleeve 5, to keep the wrench 32 in 
place on the nozzle member. It will be apparent 
that the wrench 32 may be readily rotated on the 
nozzle member. ~ 7 

The forward end of ‘the wrench 32 is open and 
is provided with a plurality of lugs 38 which pro 
ject radially inwardly a short distance from the 
periphery thereof. Each of these lug members 
38 has a pin 39 extending rearwardly therefrom 
and which is adapted to cooperate with one of 
the openings 28 in the collar 25. These pins may 
be of such a length that when the collar member 
25 is inits original position within the sleeve 5, 
the inner ends of the pins will contact with the 
inner ends of the openings 28. The openings 28 
and the pins 39 are of such a length that when 
the collar member 25 is in its rearwardmost po 
sition within housing 5, the pins will still extend 
into the openings. ' 

It will be apparent that when the nozzle is as 
sembled, the wrench member may be positioned 
in surrounding relation thereto with the portion 
36 of lugs 35 extending into groove 37 and with 
pins 39 extending into openings 28. Rotation of 
wrench 32 will be permitted and, when this is re 
tated in the proper direction, the collar member 
will be moved inwardly. Consequently, by tum 
ing wrench 32 from time to time, the e?iciency 
of the nozzle may be maintained. Since the 
outer end of wrench 32 is open, it will not inter 
fere with the sand stream emerging from the 
nozzle. ‘ 

With this structure, it is possible ‘to make the 
necessary adjustments to compensate for wear 
without interrupting the sand-blasting operation. 
The wrench may be left in position at all times 
during the sand-blasting operation. It is only 
necessary to remove it when it becomes necessary 
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to remove collar 25 in order to replace plates 13. 
To remove the wrench 32 from the nozzle, it 

is merely necessary to pull it forwardly relative 
to the nozzle until the projections 36 emerge 
from the groove 37. Then, it may be easily slip 
ped from the nozzle. If it is desired to complete 
1y remove the collar member 25 from the hous 
ing. the wrench 32 may be rotated. while pro 
jections 38 are in groove 3'1, until the ends of 
pins 39 contact with the closed ends of openings 
28. Then, it will be necessary to cause the pro 
jections 36 to slip out of the groove 37 and the 
wrench 32 may then be rotated and moved for 
wardly along the sleeve 5 until the collar 25 is 
completely removed therefrom. 
We may also provide automatic means for ad 

justing the nozzle member to compensate for 
wear. For example, automatic means may be 
provided for turning the wrench 32 from time to 
time to compensate for wear. The turning means 
for turning the wrench member could be caused 
to operate upon variations in air velocity, caused 
by wear of the nozzle. , 

It will be apparent from the description above 
that we have provided a nozzle member which 
is particularly adaptable to sand-blasting and 
which has many desirable features. The nozzle 
may be adjusted from time to time to compensate 
for wear and this adjustment may be made in 
such a manner that the unequal amount of wear 
occurring from the rear end to the forward end 
of the nozzle may be taken care of. The nozzle 
.may be adjusted from time to time and, even 
without interrupting the sand-blasting operation 
to maintain the orifice of approximately its orig 
inal size throughout its length. Consequently, 
the e?iciency of the nozzle member may be main 
tained at all times. Furthermore, the adjustable 
plate members which form the ori?ce need not 
be made of highly-resistant materials which are 
expensive, since these plate members may be ad 
justed from time to time in a very easy manner. 
Many other advantages will be readily apparent. 
Having thus described our invention, what we 

claim is: 
1. A nozzle member having an ori?ce therein 

with the walls thereof composed of rigid material 
and adjustable means for compensating for wear 
on‘ the walls of said ori?ce. . 

2. A nozzle member for use in sand-blasting 
having an ori?ce formed therein with the walls 
thereof composed of rigid material, and ‘adjust 
able means for compensating for wear. " on the 
walls of said ori?ce, said adjustable means being 
of such a nature as to take care of unequal wear 
throughout the length of said ori?ce. 

3. A nozzle member for sand-blasting having 
an ori?ce therein of a predetermined cross-sec 
tion with the walls thereof composed of rigid 

~ material and means for maintaining said ori?ce 
of substantially its original cross-section. 

4. A nozzle member for sand-blasting having 
an ori?ce therein of a predetermined cross-sec 
tion throughout its length with the walls thereof 
composed of rigid material and adjustable means 
vfor maintaining said ori?ce of substantially its 
original cross-section throughout its length. 

5. A nozzle member for sand-blasting having 
an orifice therein of a predetermined cross-sec 
tion with the walls thereof composed of rigid 
material, and means for adjusting the walls of 
said ori?ce‘ to compensate for wear. 

6. A nozzle member for sand-blasting, said 
nozzle member including a plurality of members 
of such a shape and so disposed relative to each 
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other as to form an ori?ce, and means for adjust 
ing said members relative to each other to com 
pensate for wear. 

7. A nozzle member for sand-blasting including 
a plurality of members of such a shape and so 
disposed relative to each other as to form an ori 
?ce of a selected cross-section, said members ex 
tending longitudinally of the ori?ce and having 
their edges in contact with each other, and means 
for moving said members inwardly to maintain 
the said edges in contact and to compensate for 
wear. 

8. A nozzle member for sand-blasting includ 
ing a plurality of longitudinally extending mem 
bers of such a shape and so disposed relative to 
each other as to form an ori?ce of a selected cross 
section, said members having their adjacent edges 
contacting with each other throughout their 
lengths, and means for maintaining said edges in 
contact with each other. _ 

9. A nozzle member for sand-blasting including 
a plurality of longitudinally extending members 
of such a shape and so disposed relative to each 
other as to form an ori?ce of a selected cross 
section, said members having their adjacent edges 
contacting with each other throughout their 
length, and means for moving said members in 
wardly and simultaneously tilting said members 
to maintain the said edges in contact with each 
other. 

10. A nozzle member for sand-blasting com 
prising a member having a plurality of guide 
members thereon, a plurality of longitudinally 
extending plate members’ disposed between said 
guide members, the inner edges of said plate 
members being so shaped and so disposed rela 
tive to each other as to form an ori?ce of a 
selected cross-section, and adjustable means for 

5 
moving said plate members inwardly to com 
pensate for wear, said adjustable means being of 
such a type that one end of said plate members 
may be moved inwardly a greater distance than 
the other end of said plate members. 

' 11. A nozzle member having an ori?ce therein, 
with the walls thereof composed of rigid ma 
terial, adjustable means for compensating for 
wear on'the walls of said ori?ce, and means for 
operating said adjusting means without inter 
rupting ?ow through said, ori?ce. 

12. A nozzle member for sand-blasting having 
an ori?ce therein with the walls thereof composed 
of rigid material, adjustable means for compen 
sating for wear of the walls of said ori?ce caused 
by ?ow of the sand stream through said orifice, 
and means for operating said adjusting means 
without interrupting the sand-blasting operation. 

13. A nozzle member for sand-blasting having 
an ori?ce therein, with the walls thereof com 
posed of rigid material, adjustable means for 
compensating for wear of the walls of said ori?ce 
caused by ?ow oi the sand stream through said 
ori?ce, and means on the outside of said nozzle 
member and adapted to be operated to cause op— 
eration of said adjusting means without inter 
rupting the sand-blasting operation. 

14. A nozzle member for sand-blasting, said 
nozzle member including a plurality of members 
of such shape and so disposed relative to each 
other as to form an ori?ce, means for adjusting 
said members relative to each other to com 
pensate for wear, and means for operating said 
adjusting means without interrupting the sand 
blasting operation. 

HORACE W. GILLETI‘. 
ALFYRED W. MACLAREN. 
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