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ABRASIVE PROJECTINGAPPARATUS 

Nelson J. Quinn, Toledo, Ohio 
Application November 8, 1940, Serial No. 364,931 

(C1. 51—l8) 25 Clatims. 

This application is a continuation in part of 
my co-pending application Serial No. 166,082, for 
"Abrasive projecting apparatus,' filed September 
28, 1937. 
The present invention, relating as indicated, 

to a method of and apparatus for projecting 
abrasives, is more particularly directed to a 
method of and apparatus for projecting Succes 
sive charges of abrasive at a high Speed by means 
of fluid pressure released in small increments or 
charges to reduce the consumption of the Same 
and produce explosive-like propulsion of the 
abrasive charges against the work. A further-ob 
ject of the invention is the provision of a method 
and apparatus that will reduce the cost of abra 
sive cleaning and increase the efficiency. An 
Other object is the provision of a simple and in 
expensive mechanism for carrying out the method 
referred to above and one that will have a mini 
num, cf Working parts and greatly reduce the 
destructive and rapid wear of the abrasive on 
the propelling mechanism. 
The cleaning of castings is today carried out by 

three methods, (1) turnbling, (2) propelling 
abrasive against them by feeding the same into 
an air blast and (3) directing abrasive against 
them by a centrifugal wheel. Tumbling is slow 
and applicable only to certain types of castings. 
An air blast, is extremely wasteful cf air and a 
relatively small amount of abrasive can be car 
ried by the air stream. Centrifugal wheels are 
a development, commercially at least, of the last 
few years and while very effective are expensive 
to maintain because of the high wear on the 
blades and means for feeding abrasive to the 
blades. In addition the propulsion speed of abra 
sive thrown by a wheel must be kept much lower 
than from an air blast to prevent excessive wear 
on the blades and to avoid still other difficulties 
in Operation. 
The present invention provides a method and 

apparatus the cleaning operation of which is 
more efficient than any of those now in use. 
As Will be hereinafter more particularly ex 

plained, my projecting apparatus has been de 
signed to be operable entirely by means of a sin 
gle supply of compressed air, which acts also as 
the propelling agency for the slugs of abrasive. 
Other features and objects of my invention will 
appear from the detailed description following as 
construed in the light of the drawings appended 
hereto. The novel features of the invention will 
be summarized in the claims. 

Referriag now to the drawings: 
Fig. is a longitudinal croSS-Section of Ole 

form of my abrasive projecting gun; 
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a convenient distance away from the device. 

Fig. 2 is a longitudinal section along the lines 
indicated by 2-2, Fig. 1; 

Fig. 3 is a transverse section as indicated by 
the lines 3-3 of Fig. 1; 

Fig. 4 is a transverse section as indicated by 
the lines 4-4 of Fig. 1; 

Fig. 5 is a side elevation of an alternative form 
of my abrasive projecting gun; M 

Fig. 6 is a section taken substantially along 
the line 6-6 of Fig. 5; 

Fig. 7 is a partially Sectional view Similar to 
Fig. 5 but with the device seen therein in another 
step of operation; 

Fig. 8 is a section taken on the line 8-8 of Fig. 7; 
Fig. 9 is a side elevation of one of the elements 

of the device seen in Fig. 5; 
Fig. 10 is a side view of another element of the 

-device seen in Fig. 5; 
Fig. 11 is a side elevation partially in section 

of another alternative form of my abrasive pro 
jecting gun; and 

Fig. 12 is a fragmentary cross-sectional view 
taken substantially on the line 2-12 of Fig. 11. 

In general, my invention may be said to corn 
prise three parts; one, a suitable form of the air 
metering valve '5; two, the feed valve for abrasive 
6; and three, the barrel mechanism f. These 
parts are bolted together to form a continuous 
unit and supplied with compressed air which not 
only furnishes the propelling force for the abra 
sive but controls the operation of the device. 

Air is admitted to the metering chamber 
through a compressed air nipple 8 and thence 
metered by the reciprocating piston 9, after 
which it passes through the chamber 20 into con 
tact with the abrasive. 

In operation the metering piston 9 lies hori 
Zontally, but for convenience is described as it 
appears in Fig. 1. It is circular in cross-section 
and is provided with three annular recesses 2, 22 
and 23 (Figs. 1 and 4). The recess. 22, when posi 
tioned in line with the nipple f8 and the passage 
20 permits passage of the air column to the abra 
sive feed chamber. The feeding of air is cut off 
when the annular opening 22 Occupies the posi 
tion shown in Fig. 1, at which time it is out of 
line with the aforesaid openings. Piston f9 is 
reciprocably carried in a chamber of the casing 
of the valve 15 and normally retained in the posi 
tion in Fig. i by suitable Spring mechanism here 
after to be described. 

Reciprocation of the piston 9 is controlled by 
an auxiliary line 25 which meets the rnain line at 

In 
practice, I have found six feet to be a good dis 



?? 2.???? 

tance as this prevents Surging in the main feed 
line from being trainSferred to the auxiliary line 
25 and affecting the control of the piston 3. A 
needle Valve 2 is inseited in the auxiliary line 
to control the amount of air passing there 
through. As the auxiliary air column leaves the 
needle air valve 2., it enters a jacket 3 integral 
with the chamber cf the valve 5, as shown in 
Fig. 4. Openings 3 lead from the jacket 28 to 
the interior of the piston channer. Waye rings 
35 carried slidably in the openings 2 and 23 
serye to open and close the intake ports 38. 
Abutting pins 38 carried by the piston 3 prevent 
the valve rings 35 fron forming a seal against 
the fianges acting to limit their movement. 
When the piston is in the position shown in 

Fig. 1 the lowermost Valve ring 3 has been 
pushed down by the upper fange of the Opening 
2 to a position opening the adjacent intake ports 
S. Air rushes through the ports from the 
auxiliary line 25 filling the chanbar formed ad 
jacent the recess 2 and as a Suitable pressure is 
built up, forces the piston 9 upWardly (as ShoWn 
in this figure) to bring the annular opening 22 in 
line with the nipple 8 and the passage 2. At 
this time a charge of air under a preSSure Of ap 
proximately 60 to 100 pounds per square inch 
gauge rushes through the metering Valve into the 
abrasive feed chamber to progel the arasive as 
hereafter described. 
The action of the piston 3 in ope:Ring the 

port 22 moves the lowermost Valve ring 35 (aS 
appeal's in Fig. 1, upwardiy) to close the intake 
ports 3G and open exhaust parts a discharging to 
the atmosphere. Simultaneously the upper Valve 
ring 35 has closed the upper exhaust ports 45 and 
opened the upper intake ports 38. Air then en 
ters the upper intake ports froin the auxiliary 
line 23 and in the nanner already described 
forces the piston back down into the position 
shown in Fig. 1, closing the main air feed line to 
the abrasive feed chamber. As the piston E3 is 
forced downwardly to this position, the Valve 
rings 35 position themselves to again force the 
piston 9 upwardly repeating the operation of 
feeding air intermittently to the abrasive chain 
ber. 

Each time the piston i3 is forced upWardly in 
Fig. 1, mechanism is operated to feed a C3rre 
sponding amount of abrasive into position to be 
thrown through the barrel . This mechanism. 
is best shown in Figs, i, 2 and 3. As there ShoWn 
upward movement of the piston is forces the 
valve piin 45 upwardly against a stiff compre SSion 
spring 4 which, in turn, rocks the rocker airn 39 
about its pivot, 5. This movement, in turn, 
forces the valve pin 55 downWardly against the 
action of a compiression spring 5 to recipiccate 
the Valve plug 6 integral with the pin 3. AS 
the plug 68 is shifted, abrasive is fed to the eject 
ing breech 65. A suitable supply of abrasive is 
normally fed to the funnel 67 through which is 
fallis to fill the chamber 63. As the plug is is 
shifted by the piston 9, it a SSunes the dotted line 
position shown in Fig. 3 to close off the furninel 
6 and at the same time pack te abra.Si Ve cha?ige 
in the breech 65. It will be noted that a layer Cf 
abrasive stands between the radial face of the 
plug €3 and the breech, preventing Wear on the 
plug resulting from the air column thirowing the 
abrasive from the barrel. Sinailarly, the position 
of the plug closing the feed funnel prevents the 
air fed from passing up through the funnel 67. 
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As the piston 9 moves to the position. ShCV in in . . 
Fig. 1, the spring 57 farces the plug 68 outwardly 75 

by removal of the cover 87. 
end to defect abrasive bOUncií ag back. 

2,328,581 
and rocks the arm 5 to push the pin 35 against 
the piston 9. 

If desired, I could employ this spring action to 
return the piston to its inactive position; al 
though from the standpoint of better tinning, I 
prefer to make use of the double valve ring 
mechanism heretofore described. 
To prevent the abrasive mowing einer way 

from tine beech ZOne I may provide radialy split 
diaphragms (, preferably formed. Of tuber or 
other suitable resilient material and positioned 
aS shown. The pressure of the air ejecting the 
abrasive is Sufficiently strong to easily displace 
the diaphragms during the ejecting operation. 
AS the first Of the column of the compressed air 
paSSes the passage 2, through the adjacent dia 
phragm 7, it encounters the abrasive just de 
posited into breech 65 and blows the same the 
mass of abrasive in line with the barral through 
the Second diaphragm () and out the barrel T as 
a COInpact Slug. 

It is a very important characteristic of my in 
Ver?ation to eject the charge of abrasive as a corn 

: pact Slug and not, intermingle relatively widely 
Separated particles of abrasive in an air stream 
as is done in the ordinary type of air blast. 
The barrel as shown in Figs. i and 2 is sur 

rounded by an outer shell 75 and is preferably 
Inade of Very hard cast iron to resist, as well as 
pOSSible the abrasive effect of the charges shot 
therethrough. Even with the hardest Inaterial 
nOW known, the barrels wear very rapidly and 
must be continually replaced. The same is true 
Of the breech portion 65 and in lesser degree of 
any other portion of the machine handling 
abrasive. 
To effect ready interchange of parts due to 

this Wear, the device is built in sections. As 
Shown in Fig. 1, the valve is provided with a 
flange 8 Which is bolted to a, similar flange 80 
Carried by the abrasive feed valve mechanism is 
and Which clamp between them tihe adjacent di 
aphragn it. At the other end of the abrasive 
feed mechanism are similar flanges 32 which are 
bolted to corresponding fanges 34 securing the 
barrel to the rest of the device as shown. Simi 
larly, the flanges 32 and 84 maintain the adja 
Cent diaphragm ? in place and position a, mem 
ber 85 With a conical opening adjacent the bar 
rel to permit room for displacement of the ad 
jacent diaphragm. 
The plunger or plug member 83 wears very 

rapidly due to intinate sliding contact with 
abrasive fed to the breech and is readily replaced 

A. Shield 93 is mount 
ed. On the Outer barrel member 55 adjacent, the 

f'Ciri ithe 
Work and protect the nachine and the operator. 
The Speed of Operation of the device is readily 

adjusted by the needle valve 2 and the spring 
preSSule of the Springs I and 5. As the needle 
Valve is Opened, air fed through the auxiliary line 
25 more rapidly fills the chanbers adjacent the 
respective Valve rings and thus reciprocates the 
piston & more rapidly. In a similar Nanner, 
the pressure of the spring 57 as compared with 
the pressure of the Spring 4 will, if i Creased, 
tend to move the plug 68 to open the funnel 67 
nOre rapidly and further will aid the air from 
the auxiliary line in returning the piston is to 
its initial position. 

It Will be seen from the foregoing description 
that I have provided a new means of projecting 
abrasive onto surfaces to be cleaned. By the 
term “abrasive” II means any material of granU 
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lar nature which it is desired to project onto an 
object. It will further be apparent that my de 
vice projects such abrasive in compact slugs as 
distinguished from mixtures of air and scattered 
abrasive, with the result that very much less 
air is used for a given amount of abrasive thrown. 
A further result is that the abrasive is projected 
with much more force onto the surface desired 
because of its compact nature, and because the 
particles travel under the momentum given them 
by the force of the ejection. It will also be ap 
parent that my device is operable entirely from 
the single column of air used to provide the pro 
pelling force and that each mass or slug of abra 
'sive is propelled ahead of an air column and 
through comparatively still air. The various 
parts of the device are automatic in operation. 
The entire assembly is simple in construction 
and readily disassembled for cleaning and for re 
placement due to Wear. 

* The modification seen more i particularly in 
Figs. 5, 6, and 7 comprises, in general, a recepta 
cle 95 for receiving abrasive, a reciprocating fir 
ing tube 95 which projects into the receptacle 
and segregates a slug of abrasive Within-the re- . 
'ceptacle, a valve indicated generally by the ref 
erence character 97 for controlling admission of 
fluid under pressure to the firing tube, a barrel 
98 for directing the slug after the same is blown 
out of the firing tube, and a source of power '99 
for reciprocating the firing tube and actuating the 
valve. 
The receptacle 95 is cylindrical and is pro 

vided with a suitable intake of and an expan 
'sion chamber 102. 
as the front end of the device, the receptacle is 
provided with a front flange fe4 and a rear flange 
f05, the purposes of which will hereinafter ap 
pear. 
The firing tube which, as is above noted, is 

reciprocable within the receptacle and is made of 
suitable wear-resisting material. For facilitat 
ing the cutting or segregating of a slug of abra 
sive, the front end of the firing tube is interiorly 
chamfered as at t07 to make it sharp or, if de 
sired, the same may be exteriorly chamfered. 
This is seen in Fig. 6. The rear end? 08 of the 
firing tube threadingly engages the valve, the 
latter being part of the firing tube reciprocating 
leans. 
This valve will now be described in detail, ref 

erence being had more particularly to Figs. 6 and 
7. A cylindrical valve casing ft 0 is provided with 
a transverse wall il ?i l so as to present a front 
chamber which is supplied with compressed fluid 
'fron: a flexible conduit 2. The front end of 
the casing is interiorly recessed for accommodat 
ing an annular valve seat ft 4 which is retained 
therein by an exteriorly threaded nut i? 5, and 
which presents a forwardly extending interiorly 
threaded nipple for engaging the threads of the 
end G8 of the firing tube. 
Adapted for coaction with the valve seat ff.4 is 

the head if T of a valve, the stem 8 of which 
is slidingly engaged by an apertured boss if 9, 
the latter extending on either side of the wall. 
Leakage of the compressed fluid from the front 
chamber of the casing through the aperture of 
the boss is prevented by Suitable packing means 
20. 

: For normally urging the valve closed, suitable 
means such as a spring 2 surrounds the stem 
of the valve and is interposed between the head 
of the valve and the wall ff. For opening the 
valve, the rear end of the stem if 8 is provided 

With reference to the barrel 
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being provided with a set screw 34. 

bolted or otherwise secured to the plate 28. 

provided With a detent .45. 
ried by the plate 42 is a screw, the bottom of 

the valve casing and the firing tube. 
found that very little power is required to rotate 

is projected out of the barrel 98. 

3. 
with a slot 123 which cooperates with means here 
inafter described. 

Structure will now be described for supporting 
the valve and consequently the firing tube, such 
structure being connected to the rear flange iO5 
of the receptacle 95. Connected to the flange 
f05 as by welding or bolting is a plate 25 which 
is provided with a central aperture for slidingly 
engaging the firing tube 96. One end of a pair 
of cylindrical slideways 27 is of reduced diame 
ter and is accommodated by an Opening in the 
plate 25 and secured in such opening by set 

The other end of each of the slideways 
is similarly connected to a plate 228. Bolted to 
the casing 0 and slidingly engaging the slide 
ways 27 is a pair of slideblocks 30 (see Fig. 8). 
Connected to the plates f25 and 28, in a nan 
ner similar to that in which the slideways f27 are 
connected thereto, is a spacer rod 32 which 
slidingly accommodates a collar f33, the latter 

This col 
lar actuates the "valve - opening mrheans heretofore 
referred to. ? • - 

Such valve opening means comprise an arm 36 
which projects through the slot f23 of the sten 
f8. As is more clearly seen in Fig. 7 the upper 
end of this arm is adapted for engaging the col 
lar 33 and the lower end of this arm pivots about 
a pin 37 which is carried by a block 38, the lat 
ter being suitably bolted or otherwise secured to 
the rear of the skirt of the casing f 0. 
From the foregoing it will be seen that, as the 

valve reciprocates on the slideways f27, the arrn 
36 will engage the collar and pivot about the pin 
31 thereby opening the valve. The slideblocks 
30 project rearwardly of the casing and are in 

terconnected by: a bar if 40 to which reciprocating 
forces are transmitted for reciprocating the cas 
ing and the firing tube. 
For imparting such reciprocating forces, the 

-source of power 99, heretofore mentioned, is pro 
vided and is, by way of illustration, an electric 
motor suitably mounted on a plate 442, the latter 
being pivotally carried by a plate 43 which is 

A 
vertical plate 144 is secured to one side, as is seen 
in Figs. 5 and 6, of the center of plate 43 and is 

Threadingly . cair 

which engages the detent for retaining plate f42 
in any desired pivotal position. The motor, by 
Suitable means such as a belt indicated by a 
idotted, line, rotates a pulley 46 (Fig. 6) which is 
connected to one end of a stub shaft 47, the 
other end of which is provided with a crank-arm 
48, the stub shaft being suitably rotatably jour 
naled in the vertical plate 44. The crank arm 
is provided With a counter balance 89. A con 
inecting rod 5 pivotally interconnects the crank 
arm and the said bar if 30. As is better seen in 
Fig. 7 the plates. 28 and 43 present a vertical 
slot 52 for accommodating the connecting rcd. 
Thus, rotation of the pulley 46 reciprocates 

It has been 

the pulley and that a fractional horsepower no 
tor is entirely suitable. 
For preventing seepage of abrasive and to pre 

vent wear of the firing tube as it slides through 
the opening of the plate 25, a suitable wiping 
washer 54 is provided and is preferably con 
nected to the plate 25. 

It has been indicated above that the slug of 
abrasive upon leaving the firing tube enters and 

This barrei and 



4. 
its immediately cooperating elements are Sup 
ported by the front face of the front flange 04 
as by bolting and will now be described. Such 
bolting interconnects the flange 24, a washer 
f56, a diaphragm is 7, and a flange 58 of a 
guard tube or shell 9. The barrel is longitudi 
nally movably supported within the shell 59 and 
for this purpose the barrel slidingly engages 
apertured guide block 62, the latter being suit 
ably secured to the shell. ... " 
The aperture of the washer 58 is convex rear 

wardly and outwardly as at 64. The washer is 
of a composite structure, and taat portion ihere 
of Which is COInveX is Inade of a very tough Wrear 
resisting stiff material and the fiat body portion 
thereof is made of relatively flexible material. 
The purpose of such composite structure will 
hereinafter appear. - . 
The diaphragm i 57 is similar to the dia 

phragms 9 and is best seen in Fig. 9. It is a 
flat disc provided with any desirable number of 
slits 67 which radiate from a central point. As 
is seen in Fig. 7, when pressure is exerted on the 
rear face of the diaphragm the slitted portion 
thereof deforms or projects for Wardly and pre 
sents a plurality of lips which enter the rear 
end f$9 of the firing tube. This end flares out 
Wardly and is urged against the diaphragm by 
Washer and Spring neans 0. 

ihe operation of this alternative embodiment 
is as follows: 

Abrasive is supplied to the receptacle 93 
through the intake if and substantially corn 
pletely fills the former so that when tine firing 
tube is in the position seen in Fig. 5, upon appli. 
cation of power, the firing tubes will be driven 
or pushed through the abrasive so as to segre 
gate thelefrom or cut thereo utof and completely 
surround and enclose a slug of abrasive. During 
the Segregating action the abrasive displaced by 
the firing tube backs up into the expansion cham 
ber 2 and into the intake. As the firing tube 
approaches the washer 5S, the forward portion of 
the abrasive within the tube becomes somewhat 
packed or the individual particles of a brasive 
Constituting Such portion become closer together' 
than Such particles Would if the receptacle were 
continuous. his packing is more marked when 
the firing tube projects into the aperture of the 
Washer. The firing tube moves forward until it 
is in Sealing relation with the convex surface of 
the Washer and for insuring a good Seal between 
the firing tube and the washer, the latter, due to 
the flexibility of the flat outer portion thereof, 
may be slightly displaced. 
By 1 neans of Set, screw 3 the collar 33 inay 

be so adjusted that when such seal is suitably 
established, the valve is opened by coaction be. 
tWeen the arm 35 and the collar. When the 
Valve is opened, live fluid under high pressure 
rushes behind the slug in the firing tube and 
due to its initial pressure and expansion the slug 
is blown or exploded out of the firing tube, 
through the diaphragm and finally projected out 
of the bari'el. 38. The relationship of the various 
elements when a slug is being ejected or fired, is 
seen in Fig. 7. The breech member or firing tube 
96 is preferably extended outside of the abrasive 
receptacle 93 so that the valve f : T may be spaced 
a safe dista: ice from the charge in the breech. 
Thus When the breech tube has been moved for. 
Wardly to firing position as shown in Fig. 7 the 
length of the slug or mass in the tube does not 
extend to the Wave. 
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phragm, the said lips thereof which are formed 
by the sits 67 flex forwardly into the outwardly 
flaring end 69 of the barrel 98 and effectively 
prevent dribbling of abrasive into the shell 59. 
The outer portion of the diaphragm at which the 
lips terminate also flexes forwardly. Such flex 
ing urges the barrel forwardly against the tend 
ency of the spring 10 to urge the barrel rear 
Wardly. Thus during each firing cycle the bar 
rel is reciprocated within the shell 39. 
Devices constructed in accordance with this in 

Vention have successfully operated at a speed of 
500 operating cycles per minute, so that 500 slugs 
per minute Were ejected or blown out of the de 
vice. These slugs, it will be noted, are projected 
intermittently and fly as slugs from the barrel to 
the Surface to be sandblasted. Upon striking 
such surface the slug Will disperse and Scatter as 
if it Were a Snowball. 

Attention is particularly directed to the Suid 
denness With which the air pressure is released 
into the rear end of the firing tube. The fluid 
pressure within the firing tube cannot be re 
leased except by actuation of the slug because the 
slug completely fills the firing tube. in other 
Words, the filid Cannot escape around the slug, 
but must follow the slug. Thus, a very small 
quantity of fluid is required for each operating 
cycle to shoot the slug. This quantity may be as 
Small as a few cubic inches as compared to sev 
eral cubic feet which is required in a conven 
tional Sandblast noZZle device having a continu 
OUS Sti'earn of air passing through an open pipe. 
The ratio between small quantities of air used 
by my method and in my guns is as small as 
A.00 part of the air for throwing tile same quan 
tity of abrasive by a sandblast. 

It is to be noted that the diaphragrin í 57 forms 
a Seal at the front of the receptacle 35 and that 
no Such Seal is necessary at the rear of the re 
ceptacle. 
When the firing tube is sealed against the 

Washer, a slug within the firing tube is complete 
ly Segregated from the remainder of the abrasive 
Within the receptacle and such a slug is substan 
tially, completely and entirely projected, all with 
out disturbing Such remaining abrasive. The 
latter is uneffected and unacted upon by fluid 
pressure. 

It is well known that the abrasive contacting 
partS of abrasive projecting devices are subject 
to enormous Wear. This is particularly true 
where the relative velocity is high. Thus, in my 
disclosure the firing tube and barrel are the ele 
ments of major wear. Sy constructing the de 
vice in Sections and bolting the sections together, 
these elements may be readily replaced. For 
instance, by renoving the bolting which inter 
connects the elements 34, 56, '57, and 58, the 
bai'rel, the diaphragiri, the washer and the firing 
tube na ay be replaced in a very short period of 
time. 
When devices of the character described oper 

ate at the speed described and project the abra 
Sive UpWardly, horizontally or slightly down 
Wardly the diaphragm 5 may be dispensed with 
because the interval between each cycle of opera 
tion is too short for gravity to act on the slug 
Sufficiently to move it materially. 
The alternative construction seen in Figs. 11 

and 3.2 is sinilar to that seen in Figs. 5, 6 and 7, 
and only the differences therebetween will be 
described, such differences being chiefly in the 
provision of pneumatic means for reciprocating 

While the slug is passing through the dia- 75 the firing tube. In this alternative construction 
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-compressed fluid, preferably air, reciprocates a 
piston which in turn reciprocates the firing tube. 
As the firing tube approaches the end of its for 
ward Stroke, a valve is opened and admits into 
the firing tube the compressed fluid which has 
actuated the piston, 
To this end a cylinder 75 is provided with a 

front fange 176 and a rear flange 77. An aper 
tured bumper plate 78, is interposed between 
flanges 05 and 76 and is suitably secured be 
tween and to these flanges as by bolting, riveting, 
or Welding. 
The piston which reciprocates in the cylinder 

is itself a valve and comprises a relatively thin 
cylindrical shell í80. The front end of the shell 
is interiorly threaded for receiving a base 8 
which is provided with a threaded central aper 
ture for receiving the threaded rear end of the 
firing tube. Thus, the piston has an opening 
extending longitudinally therethrough. 
Since fluid pressure must be built up on either 

side of the piston for reciprocating the same, 
means for sealing such fluid pressure at the 
front end of the cylinder is provided. To this 
&nd there is secured to the forward face of the 
bumper plate 78 a wiping washer 84 and a 
sealing washer f33, the latter engaging the firing 
tube. 

Fluid pressure is supplied to the device from 
a main source of fluid pressure 86 which, by 
means of a control valve 87, communicates with 
an automatic valve indicated generally in Fig.11 
by the reference character 89. This valve alter 
nately directs the fluid pressure to one side and 
then the other side of the piston. The automatic 
valve is seen in detail in Fig. 12 and comprises 
a casing 9 which is surrounded by a jacket f 92 
so as to provide a space between the casing and 
the jacket. 
The fluid pressure from the control valve 87 

is admitted to this space and by means of aper 
tures 93 flows into the interior of the casing. 
It is to be noted that the interior 94 is cylindrical 
and that the holes f 93 are in two circumferen 
tially extending rows, one at each end of the 
interior. The rear end of the casing threadingly 
receives a hollow plug 96 which communicates 
with the interior 94 and which by means of a 
conduit 97 communicates with the front end 
of the cylinder ? 15 immediately adjacent the 
flange 76. The inner end of the plug 96 pre 
sents a valve seat which in the present instant 
is preferably spherical. Interconnecting the 
front end of the casing f 94 and the rear end of 
the cylinder 75 is a conduit 99, the rear end 
of which presents a spherical valve seat. 
Adapted for coaction with these valve seats 

and disposed within the interior 94 of the casing 
is a ball 200, the diameter of which is substan 
tially equal to the diameter of the interior f 94 
so that fluid pressure cannot pass from One of 
these series of apertures 93 around the ball to 
the other series of apertures. These apertures 
are so located that the ball is always between 
then. Thus, it is seen that when the ball is in 
the position seen in Fig. 12, fluid pressure is ad 
mitted against the rear of the piston and that 
when the ball moves to the left of Fig. 12 fluid 
pressure will be admitted against the front of 
the piston. 
Means will now be described for exhausting 

the fluid pressure built up within the cylinder 
75. As was heretofore said, the piston has an 

opening extending longitudinally therethrough, 
but it is to be noted that such opening, by means 
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5 
of the firing tube 96, does not communicate with 
the forward portion of the cylinder T5. The 
piston, unless this opening is sealed, cannot be 
forced forwardly by fluid pressure. According 
to this invention valve means are provided for 
Sealing this opening and consequentiy, for per 
mitting fluid pressure to build up behind the 
piston and force the same forwardly, such means 
also controlling the admission of fluid pressure 
to the interior of the firing tube 96. 
This valve means, which is built into the pis 

ton, comprises a cup-like cap 282 which is 
threaded to the base 8 and which presents an 
opening 233. Adapted for seating on the rear 
surface of the base and consequently for Sealing 
the aperture through the piston is a plate 205. 
Resilient means in the form of a spring 206 are 
interposed between the plate 205 and the cup 202 
for normally maintaining the opening closed. 
The base is provided with a plurality of circum 
ferentially spaced openings for accommodating 
pins 257, the rear side of which are provided 
with enlarged heads. The heads abut the plate 
205 and serve the purpose of preventing the pins 
from working their way forwardly out of the 
opening. The pins project forwardly of the base 
8 and are adapted for Simultaneously engaging 

or bumping the bumper plate 8 or unseating 
the plate 285 and consequently permitting the 
fluid pressure at the rear of the piston to enter 
the firing tube 96 and expand against the Slug 
of abrasive for projecting the same out of the 
barrel S8. hen the plate 205 is unseated, the 
pressure at the rear end of the cylinder is less 
than the pressure at the front end thereof and 
consequently the ball 230 will move from the 
position seen in Fig. 12 to the left thereof and 
seat itself against the conduit 99. Thus the flow 
of fluid under pressure from the source 86 to 
the rear of the cylinder Will be terminated and 
fluid under pressure will be admitted to the front 
of the cylinder. 
For exhausting fluid pressure from the front of 

the piston, the cylinder is provided with a Series 
of circumferentially spaced openings 208. These 
openings, it will be noted, are uncovered by the 
piston only when the latter occupies the extreme 
rear end of the cylinder 75 and are not uncov 
ered when the piston is in the front end of the 
cylinder. These openings communicate with the 
interior of a hollow ring 209 which encircles the 
cylinder and which communicates with the cylin 
drical interior of a valve casing. 20. The front 
end of this valve casing is centrally bored So that 
the casing has an opening extending there 
through and presents a valve seat 2ff which is 
surrounded by a coil spring 22. This Spring 
urges rearwardly a piston 24 which is adapted 
for reciprocation within the said cylindrical in 
terior of the valve casing 29. The piston Seats 
on the seat.2 ? and seals the hollow interior of 
the ring 209 from the interior of the valve casing 
210. The rear end of the cylindrical interior of 
the valve 20 threadingly receives a plug 2,6 
which, in turn, threadingly receives a conduit 
2 7, the latter being in communication with the 
rear end of the cylinder 75. 
From the foregoing it will be seen that when 

the piston which is within the cylinder 75, the 
former in and of itself being a valve, is actuated 
forwardly, the fluid pressure so actuating this 
piston is by means of conduit 27 transmitted 
to the rear of the piston 2 4 and forces the latter 
against the seat 2 ff. When the plate 205 is un 
seated this pressure is released and the piston 
244 is unseated and unseals or OpenS CCmmuni 
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cation between the ring 29 and the interior of 
the valve casing 29). 
When the plate 205 is unseated, the ball 260 

moves to the left, of Fig. 12 and fluid pressure is 
admitted to the front end of cylinder 5 by con 

it 3. When the openings; 28 are uncov 
ered the pressuare in the front of the Cylinidaer 
f75 exhausts through these openings into the ring 
2C9, into the interior of the casing 20 and out 
of the forward end thereof. The uncovering of 
the openings 28 forces the ball 200 from the left 
of Fig. 12 to the right thereof, thus sealing the 
piston 24 against the seat 2 and forcing the 
piston forwardly. 
The moving back and forth of the ball 299 is 

extremely rapid and due to the unique construc 
tion and arrangement of various valves this alter 
native construction is capable of expelling aS 
ninany as 500 abrasive slugs or wads per minute. 
The speed of operation of the device is dependent 
upon the fluid pressure admitted to the automatic 
wave 89. 
The various elements which connprise a device 

constructed in accordance with this alternative 
form of the invention may be very thin and the 
overall dimensions of such a device are Within the 
limits of portability. The entire device approxi 
mates the weight of an ordinary portable electric 
Cril. 
The Word “abasive' as Sed herein is intended 

to embrace all materials which, when directed 
against a surface, have an effect thereon. Such 
material might be sand, metallic shot or grit, 
other granular material, polishing balls, such as 
leather pellets, or the like. • 

It is interesting to note that the slugs or Wads 
of abrasive projected by the alternative forms of 
this invention are substantially cylindrical. This 
is because the firing tube is Substantially cylin 
drical. The result is a segregated elongated pro 
jectile which flies from the tube nose or end 
first and strikes the surface to be abraded. 
When an open air blast nozzle or a centrifugal 

wheel is used, the abrasive is projected as in 
dividual particles with Substantially still air in 
between the particles, i. e., each particle encoun 
ters its own independent air resistance. If No. 50 
steel grit is used there are approximately 
75,500 particles per pound. With an open air 
blast or centrifugal wheel there would be 75,500 
different 007 gram projectiles spaced at randon 
from each other. It will be obvious that the 
nozzle velocity is higher than the target velocity 
even though the projecting range or flying dis 
tance is but 2 to 3 feet. The same pound of 
abrasive would comprise six or less shots for the 
present invention. It is not difficult to compre 
hend that abrasive projected by this invention 
suffers but little loss of velocity due to air friction, 
Other forms may be employed embodying the 

features of my invention instead of the one here 
in explained, change being made in the form or 
construction, provided the elements stated by any 
of the following claims or the equivalent of such 
stated elements be employed, whether pro 
duced by my preferred method or by others em 
bodying steps equivalent to those stated in the 
following claims. 

I therefore particularly point out and distinct 
ly claim as my invention: 

1. In apparatus of the class described, a frame, 
an abrasive breech in said frame, means to inter 
mittently feed abrasive to said breech in con 
pact slugs, a displaceable valve member to retain 
the abrasive in said breech and a metering device 
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to intermittently admit charges of air to said 
breech to expel said intermittent charges of 
abrasive in the forn of compact siugS. 

2. In apparatus of the class described, a frame, 
an abrasive breech in said frame, means to in 
termittently feed abrasive to Said breech in coin 
pact slugs, a displaceable valve member to re 
tain the abrasive in said breech, a metering de 
vice to intermittently admit charges of air to 
said breech to expel said intermittent charges of 
abrasive in the form of compact slugs and feed 
mechanisin operated by Said nineteling device to 
actuate Said abrasive feeding means. 

3. In apparatus of the class described adapted 
to project abrasive in compact slugs, a frame, an 
abrasive breech in said frame, a, feed pipe for 
abrasive opening into said breech, a valve to in 
termittently open and close the said opening, 
power means to operate said valve, an air me 
tering device opening into said breech, a recipro 
cable piston in said device, power means to op 
erate Said piston in timed relation with said valve 
to admit a charge of air to said breech after a 
charge of abrasive has been fed thereto. 

4. In apparatus of the class described adapted 
to project abrasive in compact slugs, a frame, an 
abrasive breech in said frame, a feed pipe for sup 
plying abrasive to the opening into said breech, 
a valve to intermittently open and close said 
opening, power means to operate said valve, an 
air metering device opening into said breech, a 
reciprocable piston in said metering device, a 
member connecting said piston and said valve to 
operate the valve by reciprocation of the piston 
and power means to reciprocate said piston in 
timed relation with said valve to admit a charge 
of air to Said breech after a charge of abrasive 
has been fed thereto in a compact slug. 

5. In apparatus of the class described adapted 
to project abrasive in compact slugs, a frame, 
an abrasive breech in said frame, a feed pipe 
for Supplying abrasive to the opening into said 
breech, a valve to intermittently open and close 
said opening, power means to operate said valve, 
an air metering device opening into said breech. 
a reciprocable piston in said metering device, a 
member connecting said piston and said valve to 
operate the latter by reciprocation of the former, 
a Source of high pressure air, means actuated by 
Said air pressure source to reciprocate said piston 
in timed relation with said valve to admit a 
charge of air to said breech after a charge of 
abrasive has been fed thereto. 

6. In apparatus of the class described adapted 
to project abrasive in compact slugs, a frame, 
an abrasive breech in said frame, a feed pipe for 
Supplying abrasive to the opening to said breech, 
a valve to intermittently open and close said 
Opening, power to means to Operate said valve, 
an air metering device opening into said breech, 
a reciprocable piston in said metering device, a 
member Connecting said piston and said valve to 
Operate the latter by reciprocation of the former, 
a Source of high pressure air, means actuated by 
Said air pressure to reciprocate said piston in 
timed relation with said valve to admit a charge 
of air to said breech after a charge of abrasive 
had been fed thereto, and control mechanism to 
vary the proportion of air used to operate said 
piston with respect to the amount of air fed to 
said abrasive breech. - 

7. In apparatus of the class described, a frame, 
an abrasive breech in said frame with a pair of 
inlet openings and an outlet opening, a barrel 
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carried by said frame coacting with said outlet 
opening, a feed pipe for abrasive emptying into 
one of said inlet openings, a reciprocable plunger 
to intermittently open and close said opening and 
feed abrasive to said breech in a compact slug, 
an air metering device with a hollow cylinder 
opening into said other inlet to the breech, apis 
ton reciprocable in said cylinder, means to re 
ciprocate said piston, a discharge passage opening 
in said piston to open and close the second named 
inlet to said breech, and a source of air under 
pressure leading to said cylinder and admitted to 
said breech intermittently of said discharge pas 
8ge. , , , 

8. In apparatus of the class described, a frane, 
an abrasive breech in said frame with a pair of 
inlet openings and an outlet opening, a barrel 
carried by said frame coacting with said outlet 
opening, a feed pipe for abrasive emptying into 
one of said inlet openings, a reciprocable plunger 
to intermittently open and close said opening and 
feed abrasive to said breech in a compact slug, an 
air metering device with a hollow cylinder open 
ing into said other iniet to the breech, a piston 
reciprocable in said cylinder, fluid intake and ex 
haust ports at each end of said cylinder, an air 
jacket discharging to each pair of intake ports, 
an air supply source leading to said jacket, valve 
mechanism to regula,te the amount of air ad 
mitted to said jacket, valverings carried by said 
piston and adapted to seal said intake and ex 
haust ports, a discharge passage in said piston 
to open and close the second named inlet to said 
breech, and a source of air under pressure lead 
ing to said cylinder and metered by said piston 
discharge passage. c. - 

9. In a device of the character described, the 
combination of an abrasive receptacle. means 
projecting in said receptacle for segregating and 
packing a quantity of abrasive so as to form a 
packed slug, and means for projecting the 
packed slug as a slug out of the device. 2. . . . " ?? ? 

10. In apparatus adapted to project abrasive 
in compact unsupported slugs against an object, 
a frame with a discharge passage Spaced from 
said object, an abrasive breech in said frane, 
positive means to forcibly feed abrasive to said 
breech in Cornpact slugs, a source of compressed 
fluid under pressure and a metering device to 
intermittently admit charges of air to said 
breech to expel intermittent charges of abrasive. 
1. In apparatus adapted to project abrasive 

in compact unsupported slugs against an ob 
ject, a frame with a discharge passage spaced 
from said object, an abrasive breech in said 
frame, means to feed abrasive to said breech in 
compact slugs, means to retain said abrasive in 
said breech when said breech is positioned out of 
horizontal position, a source of compressed fluid 
under pressure and a metering device operated 
by said air blast to intermittently admit charges 
of air to said breech to expel intermittent 
charges of abrasive against the work. 

12. In apparatus adapted to discharge abra 
sive in relatively compact slugs to Ward an object 
to be cleaned thereby, a frame, an abrasive 
breech in said frame, positive means to deposit 
successive charges of a brasive in Said breech in 
compact slugs, means to retain Said abrasive in 
the breech when said apparatills is tilted and a 
metering device to pass air under pressure 
through said breech and past, said retaining 
means to discharge abrasive from Said, appara 
tus toward an object. 

13. In apparatus adapted to discharge abra 
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7 
sive in relatively compact slugs toward an object 
to be cleaned thereby, a frane, an abrasive 
breech in said frame adapted to receive a charge 
of abrasive to be projected, positive abrasive 
feeding means to deposit successive charges of 
abrasive in said breech, means to retain the 
charge of abrasive in said breech and means to 
admit fluid under pressure to said breech to si 
multaneously open said retaining means and 
project said abrasive from said apparatus, and 
timing mechanism interconnecting said abrasive 
feeding means and fluid admitting means to feed 

in timmed rela 
tion to each other. . . . . . . . . . . .? 

14. In apparatus adapted to discharge abra 
Sive in relatively compact slugs toward an object 
to be cleaned thereby, a frai; he, an abrasive 
breech in said frame adapted to receive a charge 
of abrasive to be projected, positive abrasive 
feeding means to deposit successive charges of 
abrasive in said breech, means to admit fluid 
under pressure to said breech to project said ab 
rasive from Said apparatus, and tithing mecha 
nism interconnecting said abrasive feeding 
reans and fluid admitting means to feed abra 
Sive and fluid to Said breech in timed relation 
to each other. . . . . . . . . : . . . . ...": . . . 

15. In abrasive projecting apparatus the corn 
bination of an abrasive receptacle, an axially 
reciprocable firing tube one end of which is 
open and projects in said receptacle, piston and 
cylinder means for reciprocating said firing tube, 
said piston, having an axial opening there 
through, the other end of said firing tube being 
open and secured to said piston in communica 
tion with the opening of the latter, a cap for 
covering and uncovering the opening of said 
piston, and means adapted for abutting one 
end of said cylinder for actuating said cap into 
uncovering position whereby fluid under pres 
Sure from the firing tube remote side of said pis 
ton is admitted to said firing tube for projecting 
abrasive out of said firing tube. - 

16. In abrasive projecting apparatus, the 
combination of an abrasive receptacle, an axial 
ly reciprocable firing tube one end of which is 
Open and projects in Said receptacle, piston and 
cylinder means for reciprocating said firing 
tube, Said piston having an axial opening there 
through, the other end of said firing tube being 
Open and Secured to said piston in communica 
tion with the opening of the latter, a cap for 
covering and uncovering the opening of said 
piston and resiliently urged into covering posi 
tion, means for admitting fluid under pressure 
to the other side of said piston, and means for 
intermittently actuating said cap into uncover 
ing position. 

17. The combination of an abrasive receptacle 
provided with a pair of openings the surface of 
One of which is flexible and convex rearwardly 
and outwardly, an axially movable firing tube pro 
jecting through the other of said openings, the 
front end of said firing tube being adapted for 
seating against said convex surface for Sealing 
the interior of Said tube from the remainder of 
said receptacle, and means for admitting fluid 
under pressure to the rear end of said firing tube. 

18. The combination of means including an 
abrasive receptacle provided with a pair of open 
ings the Surface of one of which is flexible and 
convex rearwardly and outwardly, an axially 
movable firing tube projecting through the other 
of Said openings, the front end of said firing 
tube being adapted for seating against said con 
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Wex. Surface for Sealing the interior of said tube 
from the remainder of said receptacle, and slitted 
flexible preSSure responsive means for Sealing Said 
One of Said openings. 

19. The cornbination of an abrasive receptacle 
having an opening, a flexible slitted washer for 
closing said opening, a barrel one end of which 
flares and is adapted for circumscribing the slit 
of Said washer, and means for admitting fluid 
under pressure to said receptacle whereby abra 
sive within said receptacle is projected outwardly 
through said opening, through said Washer by dis 
placing the slit thereof With the lip of Such slit 
confined by said end of Said barrel, and finally 
through said barrel. 

20. The combination of an abrasive receptacle 
having an opening, a slitted resilient washer for 
closing said opening, an axially movable barrel 
one end of which is adapted for circumscribing 
the slit of said washer, resilient mearns for urg 
ing said barrel against Said washer and means 
for admitting fluid under pressure against the 
abrasive within Said receptacle whereby such 
abrasive is expelled through said opening, through 
Said washer by displacing the lips of the slit 
thereof against said end of said barrel, and finally 
through said barrel. - 

21. A method of throwing measured masses of 
cleaning abrasive in rapid succession, compris 
ing the steps of forcing a measured amount of 
abrasive through an opening into a breech chann 
ber in a gun and then closing said opening and 
while closed releasing a Sudden charge of corn 
pressed air behind the abrasive mass to expel it 
from the gun and repeating the cycle of said steps 
in quick Succession. 

22. An abrasive gun for rapidly throwing sepa 
rate dense charges of abrasive and having a firing 
barrel and a charge holding breech, a Supply 
means for bringing abrasive to the breech, coact 
ing elements for loading a dense measured load of 
abrasive from the supply into the breech and 
for closing the breech, means responsive to the 
movement of said elements for releasing a charge 
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of compressed air behind the load only while the 
breech is closed. 

23. The combination of a gun having a nozzle 
and charging chamber, a conpressed air supply 
and abrasive Supply, means for mechanically 
charging the chalmber while separating a me3S 
ured mass of abrasive from the supply and for 
closing the chamber, Valve means for Suddenly 
delivering a charge of compressed air to the 
chamber to eject the charge cf abrasive as a 
maSS, and an interconnecting control operating 
mechanism responsive to the chamber closing 
means to a SSure closing of the charge chamber 
before delivering the compressed air, and means 
for shutting off the air immediately after each 
di Scharge. 

24. A repeating abrasive slug thircWing gun in 
cluding a firing tube and a breech load-carrying 
tube, means for relatively moving said tubes axi 
ally, means for presenting a mass of a brasive 
between the tubes when separated whereby When 
moved together a measured mass of abrasive is 
contained in the breech portion and is separated 
from the naSS and the opening between the tubes 
is closed to prevent escape of abrasive or air, and 
means responsive to the tube movement for de 
livering an explosive charge of compressed air to 
the maSS When the tubes are in said closed posi 
tion. 

25. An abrasive throwing gun having an open 
ing breech and an ejecting passage, a repeating 
mechanism for forcibly moving a mass of abra 
Sive into the breech when open and thereafter 
closing the gun except for free movement through 
the throwing passage to prevent lateral nove 
ment of abrasive, repeating means for releasing 
explosive air charges through the passage, and 
timing means causing Such release only when the 
breech is closed and whereby the mass is forcibly 
ejected in a dense charge, the time of air flow 
constituting a small fraction of the time of the 
cycle including the charging and closing. 

NELSON. J. QUINNI. 


