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ABRADING MACHINE
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This invention relates to a belt-type abrading or grind-
ing machine in which an endless abrasive belt is trained
around a plurality of rotary rolls which drive and guide
the belt along a continuous path into contact with a work
surface to be abraded, one of the rolls being rocked or
tilted between two oppositely inclined positions to induce
controlled back and forth edgewise travel of the belt
longitudinally of the rolls. This edgewise motion controls
the drift of the belt to maintain the belt generally centered
on the rolls while eliminating repetitive and overlying
abrasive cuts for an improved surface finish.

More particularly, the invention pertains to a system
or apparatus for sensing the edgewise travel of the abra-
sive belt in each direction and controlling the back and
forth tilting of the so-called steering roll which is operated
by an air cylinder actuated in response to pressure sig-
nals produced by a device for sensing edgewise travel of
the belt. Such a machine and sensing apparatus are dis-
closed in Patent No. 3,132,451 in which two receivers
are spaced apart laterally of the belt adjacent one edge
of the latter opposite two nozzles directing air jets toward
the receivers. The pressure signals produced by covering
and uncovering of the receivers upon movement of the
belt toward each of the limits of the selected range of
movement are used to initiate reversal of the tiit of the
steering roll before the belt moves beyond such limits.

The general object of the present invention is to clean
the receivers of the sensing apparatus during the abrading
operation much more frequently and effectively than has
been practicai heretofore by reverse flows of air through
the receivers produced automatically and repeatedly as
an incident to normal operation of the machine thereby
keeping the receivers free of dust and grit throughout
the abrading process. :

Another object is to use the exhaust air from the steer-
ing cylinder to flush out each receiver during each cycle
of the cylinder.

A further object is to sense and control the belt move-
ment and clean the receivers entirely pneumatically there-
by eliminating all electrical components from the system.

Another object is to take advantage of the inherent
correlation of the exhausting of the steering cylinder with
the covering and uncovering of the receivers to clean
each receiver when it is inactive.

A further object is to avoid actuation of the steering
cylinder in response to the false pressure signals produced
by the exhaust air used to clean the receivers.

Still another object is to prevent high pressure exhaust
impulses in the pressure system and, at the same time,
adjustably control the rate of tilting of the cylinder.

The invention also resides in the novel apparatus oper-
ated by the pressure signals and controlling the actuation
of the steering cylinder.

Other objects and advantages of the invention will be-
come apparent from the following detailed description
taken in connection with the accompanying drawings, in
which

FIGURE 1 is a schematic perspective view showing the
relationship of the belt, the supperting rolls, the sensing
apperatus and the steering cylinder in an abrading ma-
chine of one type in which the present invention may be
used.

FIG. 2 is a diagrammatic view of the pneumatic con-
trol system for the machine with parts broken away and
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shown in section for clarity of illustration, the condition
illustrated corresponding to that in FIG. 1.

FIGS. 3 and 4 are views similar to FIG. 2 showing the
system in different phases of the operation.

As shown in the drawings for purposes of illustration,
the invention is incorporated in a belt sander in which
an endless abrasive belt 18 is supported and guided around
three generally parallel rotary rolls 11, 12 and 13 ar-
ranged to guide the belt along a generally triangular path
with one area of the beli contacting the surface of a
work piece (not shown) to be abraded. The work piece
normally is supported on a suitable conveyor and ad-
vanced thereby beneath the belt. One of the rolls in such
machines, herein the roll 11, is power rotated to drive the
belt at high speed. To induce controlled edgewise travel
of the belt relative to the supporting rolls and also relative
to the work surface being finished, the roll 13 is rocked
back and forth during the abrading operation between
two oppositely inclined positions.

While the roll may be mounted in various ways for
such rocking, herein it is mounted on a coaxial shaft (not
shown) which projects beyond the opposite ends of the
roil and is journaled in bearing mounts 14 each pivoted on
one side at 15 on the machine frame to swing about in-
wardly spaced axes parallel to the roll axis 17. The bear-
ing mounts, in turn, are pivotally connected to arms 18
extending inwardly from the mounts and eccentrically
connected at 19 to the opposite ends of a shaft 2¢ gen-
erally parallel to the roll and journaled on the machine
frame for rotation about its longitudinal axis. In this in-
stance, the eccentric connections 19 are shown as radial
crank arms on the ends of the shaft 20 angularly spaced
approximately 180 degrees apart. A similar mounting is
shown in more detail in the aforesaid patent.

The shaft 20 is oscillated about its longitudinal axis by
an actuator 21 connected to a crank arm 22 fast on the
shafi and operable to oscillate the shaft about its axis.
The actuator comprises a cylinder 23 with a piston 24
fitted therein and connected to the crank arm by a piston
rod 25 and a pivoted connection 27 between the rod and
the crank. Thus, reciprocation of the piston within the
cylinder oscillates the crank 22 and the shaft 20 about the
longitudinal axis of the shaft to oscillate the eccentrics
19 and alternately tilt the steering roll a few degrees in
opposite directions to steer the belt 16 edgewise back and
forth along the roll.

Reciprocation of the piston 24 is produced by air under
pressure admitted alternately into the opposite ends of the
cylinder 23 from a supply line 28 through two inlet ports
29 and 39 communicating through lines 31 and 32 with the
outlet ports 33 and 34 of a pressure operated four-way
control valve 35. The latter is of a well known type com-
prising a spool having two spaced heads 37 and 38 fitted
in a holiow generally cylindrical body 3% with the opposite
end portions 40 and 41 of the spool stem projecting be-
yond the heads into pressure chambers 42 and 43 formed
by bores in the ends of the bedy. Thus, the end portions
of the stem constitute power pistons for operating the
control valve by sliding the spool back and forth within
the valve body.

Pilot pressure fluid is admitted alternately into the pres-
sure chambers 42 and 43 through lines 44 and 45 opening
into the chambers through the ends of the body. When
fluid is admitted into the right-hand chamber 42, the spool
is shifted to the left to the position shown in FIG. 2 in
which the supply line 28 communicates with line 32 and
the inlet port 30 into the rod end 47 of the steering cylinder
23 to shift the piston 24 to the right. When pressure fluid
is admitted into the left-hand chamber 43, the spool moves
to the right (see FIG. 3) to admit air from the supply line
into the head end 48 of the steering cylinder through the
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line 31 and the port 33 thereby returning the piston to
left. .

As in the patented machine, the control valve 35 is oper-
ated by pressure signals produced by a sensing device in-
cluding two receivers 49 and 50 formed by the open ends
of pipes or tubes 51, 52 spaced apart laterally of the belt
10 on one side of the plane of the belt adjacent one edge
53 of the latter to be alternately covered and uncovered
by'the belt as it moves laterally back and forth. On the
opposite side of the plane of the belt and alined with the
respective receivers are two nozzles 54 for directing jets of
air into the receivers when the latter are uncovered. Thus,
the changes in pressure within the receiver pipes pro-
duced by such covering and uncovering constitute pressure
signals indicating when the belt is approaching the oppo-
site limits of the selected range of movement, and these
pressure signals are used to operate the control valve
and reverse the tilt of the steering roll 13 before the belt
moves beyond such limits.

The pressurized air for operating both the control valve
35 and the steering cylinder 21 is supplied by a suitable
high-pressure source 55 (FIG. 2) communicating with the
supply line 28 through a line 57 and a pressure reducer
58 which maintains the pressure to the supply line at a
selected value such as 35 p.si. The source communicates
with both jets 54 through a line 59 and a second pressure
reducer 60 which delivers air to the jets at a relatively
low pressure such as 10 p.s.i.

Since the receivers 49 and 50 are positioned near the
belt 10 and in close proximity to the abrading operation,
dust and grit thrown off by the belt are carried into the
receivers by the air jets and tend to collect in the receiver
pipes 51 and 52. If allowed to build up on the walls of
the pipes, this dust can interfere with the detection and
control of the belt position, the receivers customarily be-
ing openings on the order of .060 of an inch in diameter.
While attempts have been made to deal with this problem
by occasional flushing of the receiver pipes, for example,
with exhaust air from the tensioning cylinder shown in
the aforesaid patent whenever the tension is released and
reapplied to the belt, this relatively infrequent cleaning
has not been completely satisfactory.

In accordance with the present invention, the air ex-

the

hausted from the steering cylinder 23 each time the tilt"

of the steering roll 13 is reversed is utilized in a novel
manner to flush out the receiver pipes 51 and 52 repeat-
edly during the abrading operation thereby maintaining
the pipes clean throughout the operation. Moreover, each
receiver is deactivated after it signals the need for reversal
of the tilt of the steering roll and is flushed out while in-
active in a manner that takes advantage of the inherent
correlation of the exhausting of the cylinder and the
covering and uncovering of the receivers.

To these ends, the control valve 35 is formed with two
exhaust ports 61 and 62 alternatively receiving exhaust air

through the valve and communicating with the receiver :

pipes 51 and 52, respectively, to carry the exhaust air
reversely through the pipes and out through the receivers
49 and 50. The pressure signal produced in one receiver
pipe by the movement of the belt is applied to a pilot
valve 63 which actuates the control valve in response to
each such signal and then is disabled until a signal is
received in the other pipe, thereby deactivating the first
receiver during the flushing of its pipe to prevent actuation
of the control valve in response to the false pressure sig-
nals produced by the exhaust air.

In this instance, the pilot valve 63 is a spool valve hav-
ing an inlet 64 communicating with the supply line 28
and two outlets 65 and 67 communicating with the cham-
bers 42 and 43 of the control valve 35 through the lines 44
and 45. In one position of the pilot valve spool (FIG. 2),
high-pressure air flows through the valve to the outlet 65
and the line 44 to the right chamber 42 and in the other
position of the pilot spool (FIG. 3), air flows through the
outlet 67 and line 45 to the left chamber 43.
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The stem of the pilot spool extends beyond both heads
of the spool for engagement with pressure-actuated oper-
ators 68 and 69 herein shown as plungers supported ad- -
jacent opposite ends of the valve in alinement with open- .
ings in the valve body for engagement with the spool. As .~
shown in FIGS. 2-4, each plunger is a rod supported on

a diaphragm 70, 71 cooperating with a cup-like housing . - ’

72, 73 to define a chamber 74, 75 communicating with
one of the receiver pipes 52,51, The chamber 74 is-on -
the side of the diaphragm 70 remote from the pilot-valve -

63 so that increases in the pressure in the pipe 52 are -

transmitted to the chamber to stretch the diaphragm to..
the left arid move the plunger 68 toward the valve. The
other chamber 75 is between the valve and the diaphragm
71 so that pressure increases in the pipe 51 and in the
chamber shift the plunger 69 to the left against the action
of a coiled spring 77 compressed between the diaphragm
and the bottom of the cup 73 to urge the plunger to the -
right. One-way valves 78 and 79 in the form of spring-
loaded check valves in the receiver pipes between the.
chambers 74, 75 and the control valve stop fluid-flow: to-
ward the control valve and thereby insure that the pres-
sure signals in the receiver pipes act to pressurize the
respective diaphragm chambers. A selectively. adjustable
flow restrictor 80 in each receiver pipe controls the rate of -
flow of exhaust air into the pipes thereby controlling the
rate of movement of the piston 24 and also preventing the
application of high exhaust pressure impulses against.the
diaphragm 70. :
Operation

When the machine is in operation and the parts are
positioned as shown in FIG. 2 with the piston 24 adjacent
the head end 48 of the steering cylinder 23 and the steer--
ing roll 13 tilted in a direction to steer the belt 10 in the
direction of the arrow 81 in FIG. 2, let it be assumed
that the pilot spool has been moved to the right as shown
in FIG. 2 and the edge 53 of the belt is midway between
the two receivers 49 and 50 and moving to the right to-
ward the receiver 50. Thus, the receiver 50 is covered
by the belt and the air jet from one nozzle 54 is flowing
into the receiver 49 to raise -the pressure in the pipe: 51
and the chamber 75 sufficiently to retract the plunger 69
away from the pilot spool against the action of the spring
77. The plunger 68 also is retracted by the action of the
diaphragm 70 since the pressures on opposite sides of this -
diaphragm are substantially equal. )

In this condition of the system, high pressure air flows
from the pressure reducer 58 through the line 57 to the
pilot valve and through the latter to the line 44 com-
municating with the right pressure chamber 42 of the
control valve 35 to shift the spool thereof to.the left as
shown in FIG, 2 and admit high-pressure air from the -
supply line 28 into the inlet line 32 and the rod end 47
of the steering cylinder 23. As the piston moves to the
right, the air from the head end 48 is exhausted through
the line 31 and the control valve into the receiver pipe 52
and then through the flow restrictor 80 and the check
valve 79 to flow reversely through the receiver pipe and
out through the receiver 50 to flush the latter while it is
inactive, the flow of exhaust air being indicated by the
arrows 82 in FIG. 2. The flow restrictor limits the rate
of flow of air into the receiver pipe not only to control the
rate of movement of the piston 24 but also to prevent a
high-pressure surge into the chamber 74 during the flush-
ing of the pipe 44. It will be seen that such a surge would
extend the diaphragm 70 and plunger 68 and reverse the
flow of air to the control valve pressure chambers. 42
and 43. . :

After the piston 24 reaches the end of its stroke, the
belt 10 continues to move to the right (FIG. 2) until the
belt edge 53 passes the receiver 50 and uncovers the latter -
to admit the jet from the alined nozzle 54 into the re-
ceiver. When this occurs, the jet raises the pressure in the
pipe 52 and in the diaphragm chamber 74 to extend ‘the
plunger 68 to the left and push the piiot spool to the left
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to the position shown in FIG. 3 in which the supply line
28 communicates through the pilot valve 63 with the line
45 leading to the left conirol valve chamber 43. The other
chamber 42 is vented through the line 44 and the pilot
valve and its vent port (not shown). Accordingly, the
control valve spool moves to the right to establish com-
munication between the supply line 28 and the head end
48 of the steering cylinder to begin moving the piston 24
back to the left to reverse the tilt of the steering roll 13.
Now the belt begins to move back to the left 2s indicated
by the arrow 83 in FIG. 3.

As soon as the piston 24 begins its leftward stroke, air
is exhausted from the rod end 47 tarough the line 32 and
the control valve ports 34 and 61 to the receiver pipe 51,
as indicated by the arrow &4 in FIG. 3, to flow through
the flow restrictor 8 and the check valve 78 toward the
receiver 49 to flush out the latter. It is readily apparent
that the fiow restrictor 86 in the receiver pipe 51 may be
adjusted to allow the exhaust air to flow reversely through
the pipe with sufficient pressure to overcome the jet di-
rected from the left nozzle 54 and thereby clean the re-
ceiver 49 with the reverse flow. As the belt moves to the
left from the position in FIG. 3, it first covers the re-
ceiver 59, thereby reducing the pressure in the chamber
74 5o that the plunger 68 is retracted idly, leaving the pilot
spool in the position in FIG. 3. Continuing to the left,
the belt edge 53 gradually crosses the space between the
receivers and then passes the receiver 49 to cover the
latter and deflect the jet from its nozzle 54 away from the
receiver. The resuiting pressure drop in the chamber 75
permits the spring 77 to extend the plunger 68 to the right
and shift the pilot spool to the right into the position
shown in FIG. 4. In this condition of the system, high-
pressure air again is admitted through the pilot valve 63
and the line 44 to the right-hand chamber 42 of the control
valve 35 to move the spool thereof to the left and admit
air from the supply line 28 into the rod end 47 of the
sieering cylinder 23 to reverse the tilt of the steering roil
13 while flushing the receiver 58 and its pipe 52 with the
exhaust from the steering cylinder as indicated at 82.

It will be seen that the back and forth movement of
the abrading belt 1 will continue under the control of
the foregoing system which not only reverses the tilt
of the steering roll 13 to maintain the belt within the
limits of a selected range of travel but also uses the
exhaust air from the steering cylinder 23 to flush out the
receivers 49 and 59 and their pipes 51 and 52 repeatedly
and automatically as an incident to actuation of the
steering cylinder throughout the abrading operation. As
a result, the dust and grit accompanying the operation
are effectively removed and prevented from accumulating
in the system. Moreover, the system may be controlled
completely pneumatically without any electrical compo-
nents.

I claim as my invention:

1. In an abrading machine, the combination of, an
endless abrading belt; means supporting said belt for
movement along a continuous path, said supporting means
including a tiltable steering roll for inducing inward and
cutward edgewise travel of said belt upon back and forth
tilting of said roll between two oppositely inclined posi-
tions; a reciprocating pneumatic actuator for tilting said
roll between said positions; a device for sensing edgewise
travel of said belt to the two extremes of a preselected
range of lateral travel comprising inner and outer re-
ceivers spaced apart laterally of said belt alongside the
plane thereof and opening toward said plane, inner and
outer nozzles respectively alined with said receivers to
direct jets of air across said plane into the receivers, said
receivers being supported adjacent one edge of said belt
for back and forth movement of said edge between an
outer position in which both receivers are covered and
an inner position in which both receivers are uncovered,
first means operable in response to the pressure rise in
said inner receiver produced by uncovering thereof by
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said belt during inward movement of the belt to operate
said actuator to tilt said roll in a direction to induce out-
ward travel of said belt, second means operable in re-
sponse to the pressure drop in said outer receiver pro-
duced by covering thereof by said belt to operate said
actuator and tilt said roll in a direction to induce inward
travel of said belt, and means receiving exhaust air from
said actuator in both directions of operation thereof and
directing said exhaust air out through said inner receiver
when the laiter is covered and out through said outer
receiver when the latter is uncovered thereby to clean
each receiver once during each cycle of said actuator while
the Teceiver is inactive.

2. The combination defined in claim 1 including a
control valve for directing air under pressure alternately
to opposite ends of said actuator, and a pilot valve for
operating said control valve, said first and second pressure
responsive means comprising first and second operators
for said pilot valve actuated by the pressure changes in
said receivers.

3. The combination defined in claim 2 in which said
first operator includes a plunger for shifting said pilot
valve into one condition in response to pressure rises in
said inner receiver.

4. The combination defined in claim 3 in which said
second operator includes a plunger for shifting said pilot
valve into its other condition in response to pressure
drops in said outer receiver.

8. The combination defined in claim 3 further includ-
ing selectively adjustable means for restricting the rate
of flow of exhaust air through said inner receiver to pre-
vent the application of high pressure exhaust impulses to
said first operator.

6. The combination defined in claim 2 in which said
control valve is formed with said means for receiving
exhaunst air and directing the same into the respective
receivers.

7. In an abrading machine, the combination of, an
endless abrading belt, means supporting said belt for
movement along a continuous path, said supporting means
including a tiltable steering roll for inducing back and
forth edgewise travel of said belt upon back and forth
tilting of said roll between two oppositely inclined posi-
tions, a pneumatic actuator including a cylinder and a
piston reciprecable therein, said actuator being connected
to said steering roll to tilt the latter between said posi-
tions in response to the admission of pressure fluid into
the opposite ends of said cylinder, a device for sensing
edgewise movement of said belt including two laterally
spaced receiver pipes disposed alongside and opening
toward the plane of said belt and positioned adjacent one
edge thereof to be alternately covered and uncovered by
the belt during said back and forth edgewise movement,
means for producing pressure signals in said receiver pipes
as a result of such covering and uncovering, a control
valve for alternately directing pressure fluid to the oppo-
site ends of said cylinder to shift said steering roll back
and forth between said positions, a pilot valve for operat-
ing said control valve, and pressure actuated operators
for said pilot valve each having an actuating chamber
communicating with one of said receiver pipes, said con-
trol valve having means thereon for receiving the exhaust
fluid from said cylinder in each direction of operation of
said actuator and alternating said exhaust fluid between
said receiver pipes to clean the latter once during each
cycle of said actuator.

8. In an abrading machine, the combination of, an
endless abrading belt, means supporting said belt for
movement along a continuous path, said supporting means
including a tiltable steering roll for inducing back and
forth edgewise travel of said belt upon back and forth
tilting of said roll between two oppositely inclined posi-
tions, a pneumatic actuator including a cylinder and a
piston reciprocable therein, said actuator being connected
to said steering roll to tilt the latter between said posi-
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tions in response to the admission of pressure fluid into
“the ‘opposite ends of said cylinder, a device for sensing

edgewise movement of said belt including two laterally

_spaced receiver.pipes disposed alongside and cpening to-

ward the plane of said belt and positioned adjacent cne
edge thereof to be alternately covered and uncovered
by the belt during said back-and forth edgewise movement,
means for producing pressure signals in said receiver
pipes-as a result of such covering and uncovering, a con-
trol valve for alternately directing pressure fluid to the
opposite ends of said cylinder to shift said steering roll
back and forth between said positions, a pilot valve for
operating said control valve, and selectively adjustable
flow restrictors in said receiver pipes for restricting the
rate of fiow of exhaust air from said cylinders.

9. In an abrading machine, the combination of, an end-
less. abrading belt, means supporting said belt for move-
_ment along a cortinuous path, said supporting means in-
cluding a tiltable steering roll for inducing back and forth
edgewise travel of said belt upon back and forth tilting
of said roll between two oppositely inclined positions, a
pneumatic actuator including a cylinder and a’ piston
reciprocable therein, said actuator being connected to
said steering roll to tilt the latter between said positions
in response to the admission of pressure fluid into the
opposite ends of said cylinder, a device for sensing edge-
wise movement of said belt including two laterally spaced
teceiver pipes disposed alongside and opening toward the
plane of said belt and positioned to be alternately covered
and uncovered by the belt during said back and forth edge-
wise movement, means for producing pressure signals in
said receiver pipes as a result of such covering and un-
covering, means responsive to said pressure signals and
operating said actuator to maintain said belt within a pre-
selected range of edgewise movement determined by the
spaciig of said receiver pipes, and means for alternating
the exhaust fluid from said cylinder between said receiver
pipes and directing the exhaust fluid reversely through
the receiver pipes to clean the latter repeatedly during

the abrading operation.

' 10. In an abrading machine, the combination of, an
endless abrading belt, means mounting said belt for move-
ment along a continuous path and including a tiltable
steering roller for inducing back and forth edgewise travel
of the belt between two laterally spaced positions upon
back and forth tilting of the roller, a double-acting cylin-
der for tilting said roller back and forth in response to
the introduction of pressure fluid alternately into the op-
posite ends of said cylinder, a nozzle positioned on one
side of said belt to direct a jet of fluid under pressure
toward one edge portion. of the belt when the latter is in
one of said positions, a receiver positioned on the other
side of said belt to receive said jet when the belt isspaced
laterally from said one position whereby said belt covers
said receiver when in said one position and uncovers the
receiver in moving toward the other position, means for
detecting the pressure changes resulting from the covering
and uncovering  of said receiver and for operating said
cylinder to reverse the direction of movement of said belt
in response to said pressure changes, and means for carry-
ing exhaust fluid from said cylinder reversely through said
receiver thereby to clean the receiver once during each
cycle of said actuator. . )

11, In an abrading machine, the combination of, an
endless abrading belt, means supporting said belt for
movement along a continnous path, said supporting means
including a tiltable steering roll for inducing back and
forth edgewise travel of the belt upon back and forth
tilting of said steering roll in opposite directions, a pneu-
matic actuator comprising a cylinder and a piston recip-
rocable therein, said piston being connected to said steer-
ing roll to tilt the latter alternately in opposite directions
upon back and forth motion of said piston, a device for
sensing edgewise motion of said belt including first and
second receivers disposed alongside and opening toward

10

15

20

25

30

35

40

45

50

55

60

65

70

75

8

the plane of said belt-and first and second nozzles alined. -
with the respective receivers to direct jets of aiT across.
said plane and dnto said receiver, said receivers. and the
alined nozzles being spaced apart laterally of the belt and-
supported adjacent one edge of the latter for back and
forth movement of said edge between them with said first .
receiver spaced inwardly from said second receiver and
normally covered by said belt, means operable in response
to pressure increases in said first receiver as a result. of
uncovering thereof to operate said actuator in one direc-
tion and induce travel of said belt edge toward said second ~
receiver, means operable in response to pressure drops
in said second receiver as a result of covering thereof to
operate said actuator in the other direction and- induce
travel of said edge back toward said first receiver, and -
means receiving exhaust air from said actuator in both
directions of operation thereof and directing said exhaust
air out through said first receiver while the latter is cov-
ered and through-said second receiver while the latter is
uncovered thereby to clean each of said receivers once
during each cycle of -said actuator while the receivers
are inactive.

12. The combination defined in claim 11 in ‘which said
pressure responsive means include a pilot valve and two -
pressure-actuated operators therefor communicating with
the respective receivers to operate sajd - pilot valve in
response to pressure changes in said receivers. .

13. The combination defined in claim 12 further in-
cluding a pilot-operated control valve receiving pilot pres-
sure from said pilot valve and operated thereby to supply.
pressurized air alternately to opposite ends of said cylinder.

14. In an abrading machine, the combination -of, an
endless abrading belt, means supporting said belt for
movement along a continuous path, said supporting means
including a tiltable steering roll for inducing back and
forth edgewise travel of said belt in response {0 tilting of
said steering roll between two oppositely inclined posi-
tions, a pneumatic actuator including a cylinder and a
piston reciprocable therein, said actuator being connécted-
fo said steering roll to tilt the latter back and forth in
response to the admission of pressure fluid into opposite
ends of said cylinder, a device for sensing the edgewise’
motion of -said belt including 2 receiver disposed on one
side of and opening toward the plane of one portion of
said belt and a nozzle positioned on the other side of
said plane to direct a jet of air across the plane into said
receiver, said receiver and said nozzle being supported ad-
jacent one edge of said belt for back and forth movement
of said edge between them whereby said-belt alternately
covers and uncovers said receiver during such movement,
control means responsive to pressure changes in said re- - .
ceiver and operating said actuator to steer said belt edge- -
wise back and forth, and means rteceiving exhaust air
from said cylinder in one direction of operation of said
actuator and directing said exhaust air reversely through
said receiver to clean the latter each time and said actua-
tor operates in said one direction.

15. In an abrading machine, the combination of, an
endless abrading belt, means supporting said belt for
movement along a continuous path, mechanism for induc-
ing back and forth edgewise motion of said belt relative
to said supporting means including a reciprocating pneu-
matic actuator operable when actuated to reverse the di-
rection of edgewise travel of said belt, a device for sensing
the edgewise motion of said belt including first and second -
receivers disposed alongside and opening toward the plane
of said belt and positioned adjacent one edge thereof with
said first receiver spaced inwardly from said second re-
ceiver and normally covered by said belt, means for creat-
ing pressure changes in said first receiver as a result of
uncovering thereof by said belt and in said second receiver
as a result of covering thereof by said belt, control means
responsive to said pressure changes and operating said
actuator to steer said belt edgewise back and forth, and
means receiving exhaust air from said actuator and di-
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Tecting the air reversely through said first receiver when
the latter is covered and through said second receiver
when the latter is uncovered thereby to clean the receivers
once during each cycle of said actuator and while the
receivers are inactive.

16. In an abrading machine, the combination of, an
endless abrading belt, means supporting said belt for move-
ment along a continuous path, mechanism for inducing
back and forth edgewise motion of said belt relative to
said supporting means including a reciprocating pmeu-
matic actuator operable when actuated to reverse the
direction of edgewise travel of said belt, a device for
sensing the edgewise motion of said belt including a re-
ceiver disposed on one side of and opening toward the
plane of one portion of said belt and positioned adjacent
one edge thereof to be covered and uncovered by the belt
as said edge moves back and forth, means for creating
pressure changes in said receiver as a result of covering
and uncovering thereof, control means responsive to said
pressure changes and operating said actuator to steer said
belt edgewise back and forth, and means receiving ex-
haust air from said actuator and directing the air reversely
through said receiver to clean the latter each time said
actuator operates in one direction.

17. In an abarding machine, the combination of, an
endless abrading belt, means supporting said belt for
movement along a continuous path, said supporting means
including a tiltable steering Toll for inducing back and
forth edgewise travel of the belt upon back and forth tilt-
ing of said steering roll in opposite directions, a pneu-
matic actuator comprising a cylinder and a piston recip-
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rocable therein, said piston being connected to said steer-
ing roll to tilt the latter alternately in opposite directions
upon back and forth motion of said piston, a device for
sensing edgewise motion of said belt including first and
second receivers disposed alongside and opening toward
the plane of said belt and first and second nozzles alined
with the respective receivers to direct jets of air across
said plane and into said receivers, said receivers and the
alined nozzles being spaced apart laterally of the belt and
positioned for back and forth movement of said belt
between them whereby said belt alternately covers and
uncovers each receiver during such movement, control
means responsive to pressure changes in said receivers
and operating said actuator to steer said belt edgewise
back and forth, and means receiving exhaust air from
said actuator in both directions of operation thereof and
alternating said exhaust air between said receivers to
clean each of the latter once during each cycle of said
actuator.
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