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ABSTRACT: This application discloses a blast machine which 
includes a turret movable in a vertical plane and rotatable in a 
horizontal plane. Mounted inside the turret are throwing 
wheels which are supplied from a source of surface-treating 
material. The turret is mounted in a wall of a blast chamber so 
that when a workpiece to be treated is inside the chamber the 
turret may be moved vertically and rotated horizontally to in 
sure treatment of the entire surface of the workpiece. The 
workpiece may be mounted on a carriage and moved to dif 
ferent positions within the chamber. The application also dis 
closes an automatic control system so that the motions of the 
turret and the carriage may be controlled by a program stored 
on a data storage medium. 
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BLAST MACHINE WITH AUTOMATICBLAST WHEEL 
POST ONER 

BACKGROUND OF THE INVENTION 

This invention relates to surface-treating apparatus. More 
specifically, it relates to such apparatus using throwing wheels 
to propel surface-treating material against a workpiece. 
Machines for the treatment of the surfaces of fabricated 

metallic workpieces which blast or propel dry abrasive or 
other particulate material against those surfaces in order to 
clean, surface-harden, shot-peen or for producing matte or 
like finishes are in common use in industry. These machines 
usually include as basic elements a chamber in which the 
workpiece is disposed during treatment, a source of treating 
material and a throwing wheel connected to that source for 
propelling treating material against the surface of the work 
piece. 
Such machines are frequently called upon to handle work 

pieces of a large variety of shapes and sizes. Heretofore, the 
ability of a machine to have a great flexibility and versatility 
has been primarily dependent upon constructing the machine 
with a large number of throwing wheels mounted at different 
locations in the chamber and used selectively either singly or 
in various combinations to ensure treatment of the entire sur 
face of a workpiece of unusual size or complexity. A machine 
so constructed is relatively complex and expensive to build 
and maintain. In addition, it has been found in a number of 
situations that it has not been possible to achieve the quality of 
treatment, be it cleaning or whatever, desired. 
Therefore, it is an object of this invention to provide a novel 

surface-treating machine which while relatively simple in con 
struction is very flexible and versatile with regard to kinds of 
workpieces that may be handled. 
This and other objects of the invention are achieved in one 

embodiment of the invention by providing that there be rela 
tive movement between a workpiece and the throwing wheel 
or wheels with a number of degrees of freedom to ensure 
complete treatment of the entire surface of the workpiece. In 
another aspect of the invention a programmed automatic con 
trol is provided to minimize the need for operator intervention 
and to further enchance the machine's flexibility. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention and its various aspects for 
purposes of exemplification are described and shown in the 
accompanying drawing in which: 

FIG. 1 is an isometric view of a surface-treating machine in 
accordance with the invention; 

FIG. 2 is a schematic illustration of the interior of a surface 
treating machine embodying the invention; 

FIG. 3 is a block diagram illustration of an automatic pro 
gram control in accordance with the invention; 

FIG. 4 is a front view of a portion of a surface-treating 
machine in accordance with the invention; 

FIG. 5 is a back view of the same portion of a surface-treat 
ing machine in accordance with the invention; 

FIG.'6 is a view along the line 6-6 of FIG. 4; 
FIG. 7 is a view along the line 7-7 of FIG. 4; 
FIG. 8 is a top view of the apparatus shown in FIG. 4; 
FIG.9 is a view along the line 9-9 of FIG. 5; 
FIG. 10 is a view along the line 10-10 of FIG. 5; and 
FIG. 11 is an illustration of an alternative embodiment of an 

aspect of the invention 
DETAILED DESCRIPTION 

Referring first to FIGS. 1 and 2, it may be seen that a sur 
face-treating machine embodying the invention comprises a 
chamber 2 having a top 4 and four sidewalls, three of which, 6, 
8 and 10, are shown in these figures. In order to move the 
workpiece to be treated into the chamber 2, the sidewall 8 
may be provided with a door opening 12. The door opening 
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2 
may be closed by a rollup door 14 ranged to roll and unroll 
from a housing 16 across the upper end of the door opening 
12. 

In accordance with the invention, an opening 18 is provided 
in the sidewall 6. Mounted for up and down movement in this 
vertically extending opening is a housing or rounded turret 20. 
As may be seen particularly in FIG. 2, the turret 20 is provided 
with an opening 21 into the chamber and has mounted therein 
a pair of throwing wheels 22 and 24 which are used to propel 
surface-treating material against the surface of a workpiece 
being treated. It should be understood that whereas the em 
bodiment illustrated and described has only one such opening 
18 and turret 20, it is within the scope of the invention to pro 
vide more than one such opening and turret as, for instance, in 
the end wall 10 and sidewall (not shown) opposite the sidewall 
6. Likewise, the number of throwing wheels in a turret may be 
varied so that one or more, as determined by a designer, may 
be used. 

In addition to its up and down movement, as indicated by 
the arrow 26, the turret 20 is also arranged to be rotated or 
oscillated through a portion of a circle, as indicated by the 
arrow 28 so that the surface-treating material may be directed 
to any portion of the chamber as desired in order to cover the 
entire surface of the workpiece. 
Movement of a workpiece, as represented by reference nu 

meral 30, may be effected by providing a wheeled carriage 32 
movable on tracks 34 so that the workpiece may be placed on 
the surface of the carriage and carried into the chamber and 
positioned in various locations therein as required. Movement 
of the carriage 32 may be provided for by means of the wheels 
33, one set of which may be driven by a motor 35 connected 
thereto by any suitable transmission means such as the belt 
drive 37 shown. 

Thus, FIG. 2 illustrates the range in vertical positions of the 
turret 20 and consequently the throwing wheels 22 and 24 and 
the range of rotating movement which may be achieved. 
Likewise, this Figure illustrates in solid and dotted lines the 
various positions the workpiece on the carriage 32 may as 
Sue. 

Surface treating material material may be supplied to the 
throwing wheels to be propelled against the surface of the 
workpiece by means of a flexible connection 36 from a reser 
voir or supply of such material. A more detailed showing of 
the manner in which a connection may be made from the 
supply of throwing material to the throwing wheels appears in 
subsequent figures and will be described in connection with 
those figures. It is not believed necessary to describe in detail 
the manner in which such treating machines recover the sur 
face-treating material after it has been propelled by a wheel 
and return it to the reservoir for reuse for such means are well 
known in the art and are conventional elements in blasting 
machines. 

In order to maintain the opening 18 sealed against the possi 
ble expulsion of surface-treating material from the interior of 
the chamber 2, there is provided a pair of roller curtains 38 
and 40. One end of the roller curtain 38 is attached to the 
upper end of the turret 20 while its other end is attached to a 
roller 42 mounted in suitable supporting means on the top of 
the chamber 2. Likewise, one end of the roller curtain 40 is at 
tached to a lower end of the turret 20 while its other end is at 
tached to a roller 44 mounted at the bottom of the housing. A 
flexible cable 45 is wound on a reel 46 on the same shaft as the 
roller 44 but in a direction opposite to that in which the roller 
curtain 38 is wound. The free end of the cable 45 is connected 
to a coil spring 48 which in turn has its free end connected to 
another cable 50 wound on a reel 52 fixed to the same shaft as 
the roller 44 but wound in an opposite direction. By virtue of 
this arrangement tension is maintained on the rollers 42 and 
44 to maintain the roller curtains taut and flush against the 
sides of the opening 18 to provide a sealing means to prevent 
treating material from being expanded from the chamber. 
Thus, as the turret 20 moves upwardly, the roller curtain 40 is 
unwound from the roller 44 as the cable 50 is wound on the 



3 
reel 52. At the same time the roller curtain 38 is wound on the 
roller 42 while the cable 45 is unwound from the reel 46. 
As may be seen in FIGS. 5 and 7, guide rollers 51 and 53 are 

rotatably mounted on a supporting member 55 to press the 
sealing curtains inwardly against the sides of the opening 18 to 
maintain their seal. 

In order to provide for the vertical and rotating movement 
of the turret 20 in the opening 18, the turret is pivoted in a 
frame 54 which is arranged to be lifted by a means to be 
described subsequently in connection with FIG. 4. As best 
seen in FIG.9, a wiper seal 57 is provided in the frame 54 for 
the same purpose as roller curtains 38 and 40. The rotating 
movement of the turret 20 is permitted by pivoting it at its 
upper and lower ends to the frame 54 and is effected by 
providing a motor 56 connected to the lower pivot which 
motor is arranged to be driven in two directions so as to pro 
vide for oscillation of the housing as desired. 

In the use of the invention a workpiece is positioned on the 
carriage 32 and the carriage is driven by the motor 35 thereon 
the interior of the chamber 2. Then, in accordance with a pro 
gram, surface-treating material is supplied to the throwing 
wheels 22 and 24 to cause them to be propelled against the 
surface of the workpiece. Depending on the configuration and 
size of the workpiece the turret 20 may be rotated and lifted 
and lowered as desired. Likewise, the carriage 32 may be 
moved within the chamber to the extent necessary to insure 
treatment of the entire surface of the workpiece. 
While all of these functions may be controlled manually by 

an operator in attendance on the machine, its versatility and 
flexibility can be considered enchanced by providing it with an 
automatic programming control as shown in FIG. 3. Such con 
trol may include a data storage medium 60 containing a pro 
gram for the treatment of a particular workpiece. Such a data 
storage medium could be constituted by magnetic tape, 
punched tape or punched cards on which the information 
stored could be numerical information representing desired 
positions for the vertical and horizontal movement of the tur 
ret 20 and the position of the carriage 32. This numerical in 
formation could represent a distance in feet and inches or any 
other desired unit of measurement from some referred point. 
Alternatively, if extreme precision from the positioning of the 
turret 20 and carriage 32 is found to be unnecessary, the nu 
merical information could represent merely arbitrarily as 
signed positions for each of these motions. The sequence in 
which the data appeared on the data storage medium would 
represent the program of positions desired for the turret 20 
and carriage 32 and could include an additional command in 
dicating how long these elements are to remain in the position 
commanded. The sequence in which these commands, that is, 
position and time, appeared on the data storage medium, 
would then constitute a program determined to be that neces 
sary to provide the desired treatment for a particular work 
piece. After use, it could, of course, be stored and reused if a 
workpiece of the same size and configuration were treated at 
some subsequent time. 
The contents of the data storage medium are read or sensed 

by a data reader 62 and distributed to the various control 
channels by a distributor constituting a part of the data reader. 
As may be seen, a control channel is provided for each motion 
desired to be controlled. Since each of these channels are 
similar only one will be described in detail and those elements 
in the other channels which correspond will be given the same 
reference numeral distinguished by a' or a'. 
A position and time command, if such be included as part of 

the program, is supplied to an input command stage 64. These 
commands may be in the form of electrical signals, either 
analogue or digital, representative of the vertical position 
desired for the turret 20 and the time it is to remain in that 
position. In addition to receiving command data from data 
reader and distributor 62, the input command stage may be 
constructed to have a manual input 63 provided by pushbut 
tons or dials to be manipulated by an operator. In this manner, 
both automatic and manual control may be provided. The 
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4 
input command is supplied from the input command stage 64 
as one input to a comparator stage 66. The other input to the 
comparator stage is derived from a position-indicating device 
72 which may be connected in any number of ways to the 
motor driving the turret in its vertical movement or to the tur 
ret itself as represented by the block designated 70. If the 
system is electrical, the position indicator stage will provide an 
electrical signal representative of the actual vertical position 
of the turret and supply this signal via a feedback loop 76 as 
the other input to the comparator stage 66. The comparator 
stage, in the manner well known in the art, will compare the 
input command signal and the feedback signal representative 
of actual position to derive an error or difference signal which 
may, if necessary, be amplified by an error signal amplifier 68 
and used to energize the vertical drive motor 70. This motor is 
selected to be a reversible motor and so it will be driven in one 
direction or the other depending upon the polarity of the error 
signal and at a rate depending upon the magnitude of that 
signal. As the error signal is reduced towards zero as the turret 
moves toward the commanded position, the magnitude of the 
error signal will decrease approaching zero so as to cease the 
energization of the motor 70. As indicated, the control chan 
nels for the horizontal motion of the turret and the position of 
the carriage are similar and operate in the same manner. 

In addition to programming the position of the turret and 
carriage, information may also be stored on the date storage 
medium to control what might be termed auxiliary functions 
77. Other operations of this character such as the supply of 
heated air or gases, if it is desired to perform the surface treat- - 
ment in atmospheres of this character, may likewise be con 
trolled from commands maintained in the data storage medi 
L. 

In further accordance with the invention, attention is 
directed to the remaining figures of the drawing which show in 
detail the construction of the turret and its associated struc 
ture and various embodiments of portions thereof. 
As may be seen in FIG. 4, the throwing wheels 22 and 24 are 

mounted in the turret 20 and each has associated therewith a 
drive motor 78 and 80 respectively. The surface-treating 
material is supplied to each throwing wheel by tubes 82 and 84 
extending downwardly. 
A storage hopper 1 containing surface-treating material 

(not shown) is located on top of chamber 2. At the bottom of 
said storage hopper are two tubes. One of these tubes leads to 
telescoping tube 120 and the other to telescoping tube 122. 
These telescoping tubes contract and expand as turret 20 
moves up and down. An auxiliary hopper 124 is located at the 
bottom of tube 120 which in turn is connected to tube 82. A 
similar auxiliary hopper is located under telescoping tube 122 
which is connected to tube 84. Surface-treating material flows 
from the overhead storage hopper down through the telescop 
ing tubes 120 and 122, through the auxiliary hoppers, through 
tubes 82 and 84 and into throwing wheels 22 and 24. 

Instead of telescoping tubes 120 and 122 other flexible 
tubes could be used such as the bellows-type tube 126 shown 
in FG 11. 
As may be more clearly seen in FIG. 4, rotation of the turret 

20 is effected by the motor 56 which is connected through a 
suitable coupling 85 to a bearing structure 87 on which the 
turret is pivotally mounted. 
The frame 54 includes a horizontal member 86 and a pair of 

downwardly depending members 88. A sprocket 90 is 
mounted on a vertical support 91 and trained thereover is a 
sprocket chain 92. The chain 92 is also trained over a sprocket 
94 mounted on the shaft of a reversible motor 96. The free 
ends of the sprocket chain are connected to an angle member 
98 secured to a frame member 88 so that as the motor 96 is 
energized the sprocket chain will raise and lower the frame 54 
and along with it the turret 20. 

In this embodiment in order to reduce the size of the motor 
required to raise and lower the turret 20, there is provided a 
pair of counterweights 100 movable in guides 102 secured to 
the side of the chamber. Each counterweight is connected by a 
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cable 104 and is trained over a pair of pulleys 106 and con 
nected to the horizontal member 86 of the frame 54. To pro 
vide for the vertical stability of the frame in one plane there 
are provided guide rollers 108 at each side of the upper and 
lower ends thereof. Vertical stability for the frame and turret 
in the direction normal to the plane of the wall of the chamber 
is provided by the use of guide rollers 110 mounted on the ver 
tically extending frame members 88 and engageable with the 
surface of brackets secured to the sidewall of the chamber. 

It is to be understood that changes may be made in the 
details of construction, arrangement, and operation without 
departing from the spirit of the invention, especially as defined 
in the following claims. 
What is claimed as new and desired to be secured by Letters 

Patent of the United States is: 
1. Surface-treating apparatus comprising: a treating 

chamber; means for transporting a workpiece having a surface 
to be treated into and within said chamber; means for moving 
said workpiece-transporting means; at least one wall of said 
chamber having an opening therein; a turret mounted in said 
opening and having a dimension less than the dimension of 
said opening and having a central axis movable vertically 
within said opening to the limits of said opening dimension; at 
least one throwing wheel mounted in said turret for propelling 
surface treatment material against the surface of a workpiece; 
means for supplying surface treatment material to said throw 
ing wheel; means for moving said turret to the limits of said 
opening dimension; and means for rotating said turret about 
said central axis within said opening. 

2. The surface-treating apparatus of claim 1 wherein said 
turret has an opening into the interior of said chamber to pro 
vide access for material propelled by said throwing wheel to 
the surfaces of the workpiece. 

3. The surface-treating apparatus of claim 1 including ex 
tensible and contractable sealing means connected to opposite 
ends of said turret so that upon movement of said turret within 
said opening said sealing means will extend and contract to 
maintain the portions of said opening not occupied by said tur 
ret covered to prevent surface-treating material from coming 
out of said chamber. 

4. The surface-treating apparatus of claim 3 wherein said 
sealing means comprises a pair of flexible curtains, each cur 
tain having one end on a roller and the other end movable 
from said roller as to wind and unwind and cover and uncover 
exposed portions of said opening as said turret moves therein. 

5. The surface-treating apparatus of claim 1 wherein said 
turret has rounded sides and an opening into the interior of 
said chamber and engaged opposite edges of said turret so that 
the turret opening faces entirely within said chamber. 

6. The surface-treating apparatus of claim 1 wherein said 
turret has rounded sides and an opening into the interior of 
said chamber, extensible and contractual sealing means con 
nected to opposite ends of said turret so that upon movement 
of said turret within said opening said sealing means will ex 
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6 
tend and contract to the positions of said opening not occu 
pied by said turret covered to prevent surface-treating materi 
al from coming out of said chamber and to prevent the entry 
of undesired material into said chamber. 

7. The surface-treating apparatus of claim 6 wherein said 
sealing means comprises a pair of flexible curtains, each cur 
tain having one end on a roller and the other end movable 
from said roller as to wind and unwind and cover and uncover 
exposed portions of said opening as said turret moves therein. 

8. The surface-treating apparatus of claim 1 in combination 
with means for controlling the movement and rotation of said 
turret within said opening and the movement of said work 
piece-transporting means comprising: means for supplying 
input command signals representing the position desired for 
each motion of said turret and for said workpiece-transporting 
means deriving a signal representative of the actual positions 
of said turret and said workpiece-transporting means; means 
for comparing said input command signals and said actual 
Eig signals and producing, difference signals; and means or producing motion command signals in response to said dif 
ference signals and supplying said signals to said turret-moving 
means, said means for rotating said turret and said means for 
moving said workpiece-transporting means to move said turret 
and said workpiece toward said desired positions. 
9. The surface-treating apparatus of claim 1 including 

means for supplying surface-treating material to said throwing 
wheel; and expansible and contractual means interconnecting 
said supply means and said throwing wheel to provide a con 
tinuous supply of treating material to said throwing wheel as 
said turret moves and rotates in said opening. 

10 The surface-treating apparatus of claim 1 wherein said 
means for moving said turret in said opening comprises a 
reversible motor mounted at the upper end, said opening and 
flexible means interconnecting said motor and said turret and 
said means for rotating said turret comprises a reversible 
motor connected to one end thereof. 

11. The surface-treating apparatus of claim 10 including 
vertically movable counterweights connected to said turret. 

12. The surface-treating apparatus of claim 10 in combina 
tion with means for controlling the movement and rotation of 
said turret within said opening and the movement of said 
workpiece-transporting means comprising: means for supply 
ing input command signals representing the position desired 
for each motion of said turret and for said workpiece-trans 
porting means deriving a signal representative of the actual 
positions of said turret and said workpiece-transporting 
means; means for comparing said input command signals and 
said actual position signals and producing difference signals; 
and means for producing motion command signals in response 
to said difference signals and supplying said signals to said 
housing turret means, said means for rotating said turret and 
said means for moving said workpiece-transporting means to 
move said turret and said workpiece-transporting means 
toward said desired positions. 


