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Uniteé Sta'tes Patent O _N ice ) Pafented Sepf’gi?’lsgﬁte)

2,953,876
AUTOMATIC BLASTING CONTROL

Harold C. Zieber, 218 Fike Ave., Ray E. Brown, Carroll
‘Apt.,-N. Vine St., Apt. 5, and Robert L. Wengerd,
R.R. 2, all of Orrville, Ohio; said Wengerd assignor of
one-third to Edna I, Zieber

Filed Nov. 5, 1958, Ser. Ne. 772,037
¢ Claims. (ClL 51—8)

This invention relates to an apparatus for automatic
sandblasting of tombstones, tiles, tablets of stone, steel,
copper, bronze and any other material. which has a
surface to be acted upon by a. comminuted - abrasive
material blast to provide a satin or frosted surface, a
grooved lettering, border line and similar surfaces.. Or-
dinarily, though not. necessarily, the surface to be acted
upon is covered by a protecting stencil, made of rubber
or the like, which is adhesively secured to the tomb-
stone, tablet, tile, et cetera. The. stencil has the con-
figuration desired to be acted upon cut out of the stencil.
Thereafter, the comminuted abrasive material blast is
produced, for example, by a sandblasting gun or jet
directed against the. exposed portion surrounded by the
stencil covered surface. The cut-out portions of the
stencil are acted upon by the blast. The protected
surfaces underneath the solid part of the stencil are. not
acted upon by the blast.

This blasting process previously has been performed
in a booth or enclosure adapted to receive the work to
be acted upon. A curtain with a plurality of slots-in it
is hung over the access opening. The- curtain is provided
with a plurality of slots. through which the operators
insert the sandblast Jets -and through which the operators
stick their arms and hands to operate the jets. Even
with- the most skillful of operators, the sandblasting
effect is not -of the uniform quality, depth and thorough-
ness which is desired. The operators cannot manipulate
the jets with uniform motion and they are likely to cut
too deeply in some places and not deeply enough in
others.

The work previously performed is very harmful to
the operators. The silica in the sand, or similarly harm-
ful substance in any other abrasive material, is con-
tinually inhaled by the operators. In the course of time,
lung diseases, such as silicosis, and the like, are con-
tracted. It has been estimated that the average work-
ing life in such a vocation is twenty years, more or less.

According to this invention, on the other hand, the
blast jet is passed through a wall of an enclosure, means
are provided automatically to move the jet in a pre-
determined pattern with respect to the work, and means
are provided to maintain a sealing relationship between
the jet and the enclosure sufficient to prevent any sub-
stantial outward escape of air and harmful abrasive ma-
terial from the enclosure past the jet. More specifically,
a curtain structure is placed in front of the access open-
ing of the booth or enclosure through which the blast
jet is passed into the enclosure. Means are provided
for moving the curtain structure transversely with respect
to the opening and for moving the jet laterally with
respect to the motion of the curtain structure. A com-
posite movement is. given by these combined motions
to produce a uniform predetermined lateral pattern with
respect- to the work within the enclosure. Preferably,
the -motion ef the jet is of a character such that a very
uniform -etching-like effect is produced upon the work.
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The air in the interior of the enclosure preferably: is
maintained at a slightly: reduced pressure, compared: to
atmospheric. pressure, so that any slight leakage- which
might take place along the sealed -surfaces is inward
toward the. booth and there is no outward movement
of the sand or other abrasive material intg the atmos-
phere of the room. Improved working conditions and
improved products are therefore possible with the prac-
tice of this invention.

Hence, an object of this invention is to provxde & new
and useful apparatus having an: enclosure adapted to
receive work to.be acted upon by a blast of comminuted
material. A blast jet carries comminuted material into
the enclosure.” The apparatus is provided with automatic
means to move the jet in a predetermined pattern with
respect to the work, without any substantial outward
escape of air and abrasive material from the. enclosure

past the jet.

Another object of this 1nvent10n is. to prov1de an_ap-
paratus according to. the foregoing object in which the
speed of movement of the jet may be varied to vary. the
cutting effect on the work..

Another object of this invention is to prov1de an ap-
paratus or frame having means for attachment to an
existing booth or enclosure, the apparatus. or frame
having means. for carrying the blast jet, the means auto-
matically moving-the jet in a predetermined pattern with
respect to the work, and means to. maintain. a sealing
relationship- between. the jet and the enclosure sufficient
to prevent any substantial outward escape of air and
abrasive material past the sealing relationship so pro-
duced.-

Other objects and advantages resxde in the construc-
tion of parts, the combination thereof, the method. of
manufacture: and the- mode of operation, as: will be¢ome
more- apparent from. the description that follows.

Referring to the drawings; Figure 1 is a view-in. per-
spective of the front of an apparatus embodying features
of this invention.

Figure 2 is a cross section taken along the line 2—-2
of Figure 1.

Figure 3is a front view. of another embodlment of
this invention.

Figure 4.is a horlzontal cross. section of a portion. of
Figure 3.

‘Figure 5. is a vertical cross section taken - along the
line- 5—5 of Figure 3.

According to this invention, a booth or enclosure 10
is provided which is adapted to receive. the work - 11

-which is to be acted upon by a blast of comminuted abra-

sive material 12 which s carried by air or -other fluid
under pressure, and which is discharged by the jet 14

ragamst the exposed surface of the work 11, If the work

11 is heavy, such as a tombstone, the work is preferably
located on a truck or dolly moved into the-enclosure.
Generally, the work 11 is covered by a stencil 16, made
of rubber or the like, which is adhesively secured to the
work 11 in a manner so it may later be removed, as is
well known in the art. The desired conﬁguratlons are
cut in the stencil, as indicated at 17, to expose the sur-
face 18 of ‘the work being acted upon, and which is to
be acted upon by the comminuted abrasive -material
blast jet 14.  For example, the abrasive material may
be sand of the desired degree of commmuuon, which is
propelled by a blast of fluid, such as air under pressure,
which is discharged through the nozzle 20 of the jet.
The jet is .connected to a flexible conduit 22, which, in
turn, is connected to an automatic air and sand mixer
of well known construction, so, the air and sand are
delivered through the conduit 22 at a pressure of 200
pounds, more or less, per square inch. Merely as an
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illustration, the jet 14 may extend sixteen inches into
the enclosure and the end of the nozzle 20 may be ap-
proximately nine inches from the work being acted
upon. (The words “sand,” “sandblast,” “air-jet” and
similar names are used in a broad sense and are merely
illustrative of any comminuted abrasive material, any
sujtable fluid carrying medium and any suitable discharg-
ing device.)

The enclosure 10 has an access opening indicated by
the dotted line 25 and is maintained at a slightly sub-
atmospheric pressure by means of a suction fan or blower
diagrammatically indicated at 26, which blower dis-

10

charges into a suitable sand separator, not shown, which

is generally located outside the building.

A frame, having channel-shaped sides 28 and 29 and
top chaniel-shaped member 30, is provided with means
for attachment to the access opening 25 of the booth or
enclosure. Such means may take the form of brackets
32 which are attached to the side members 28 and 29
of the frame and to the sides of the enclosure 10 by
means of the screw bolts 34. If mecessary, suitable
spacers 36 may be included to compensate for dimen-
sional variations between the frame and the enclosure 19.

The frame (28, 29 and 30) carries a curtain structure
which is adapted to be placed in front of the access open-
ing 25 which has a sealing surface cooperating with the
access opening 25 in sufficient sealing relationship with
the enclosure to prevent any substantial outward escape
of air and abrasive material past such sealing surface.
In the embodiments shown in Figures 1 and 2, such cur-
tain structure may include an upper flexible curtain 40,
a lower flexible curtain 41 and an intermediate panel
construction indicated by the arrow 42. Such curtain
structure (40, 41 and 42) is movable transversely of
the opening 25, and preferably in an up and down direc-
tion. For example, the upper curtain 40 may wind and
unwind with respect to the roller 44. The roller 44
maintains the curtain 49 under upward tension by means
of the weights 46 which are attached to the cables 47,
which wind and unwind the pulleys 48 which are fixedly
‘secured to the roller 44. The roller 44 is supported on
‘bearing plates 49 extending upwardly from the sides 28
and 29 of the frame. :

The panel 42 is raised and lowered by the reversible
‘motor 50, which is mounted on the bracket 51 at the
upper end of the frame side member 29. The reversible

motor 50 drives a gear reducer 52 which, in turn, drives -

the pulley and belt transmission 53, reversibly to rotate
the shaft 54 which is supported on bearing members 55
-on top of the upper frame member 30. Cables 56 are
attached to the upper metal angle member 58 of panel
42, so that the panel 42 is raised and lowered by the
reversing rotation of the motor 5.

The panel 42 is one rigid structure between the upper
metal angle 58 and the lower horizontal metal member
60, these members being united by the vertical side metal
members 61. The lower member 60 of the panel is
secured to the upper edge of the flexible curtain 41. The
curtain 41 is made of a heavy flexible material, so that
it can hang, slide and pleat at 62 near the lower part of
the booth 10. The construction of the curtain structure
(40, 41 and 42) is such that its position is governed by
the position of the panel 42 which, in turn, is determined
‘by the reversible rotation, or non-rotation, of the motor
50, The weight of the panel 42 is such that it dominates
the position of the entire curtain structure as it hangs on
the cables 56 which wind and unwind on the shaft 54.
The upper curtain 4¢ is maintained under tension at the
position determined by the position of the panel 42 by
the action of the weights 46 which cause an upward pull-
ing of the curtain 40 by the turning movement. of the
roller 44. The lower curtain 41 hangs from the panel
42 and is maintained under tension by its own weight
as it pleats upon itself at 62. A sealing surface at the
edge- of the curtain structure cooperates with the edge
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of the access opening 25 to produce a sufficient sealing
relationship between the curtain structure (40, 41 and
42) and the access opening 25 of the enclosure to pre-
vent any substantial outward escape of air and abrasive
material past such sealing surface. The slight subat-
mospheric pressure within the enclosure 10 tends to main-
tain the sealing edges or surfaces of 40, 41 and 42 suffi-
ciently tight against the front wall of the enclosure 10
to prevent any such outward escape of air and abrasive
material. In fact, a slight inward leakage of air into
the booth 10 takes place and this has a beneficial effect
on the operators, since such inward air movement pre-
vents any accidental outward escape of sand or other
abrasive material.

The panel 42 carries the blast jet 14, so the jet may
be moved horizontally, or in a direction transverse to
the movement of the curtain structure. To this end a
horizontal slot 63 is provided in a rubber sheet 64 of the
curtain structure. The jet 14 passes through this slot
and can be moved horizontally along such slot, since the
slot temporarily spreads to permit such motion of the
jet 14, as shown in Figure 2. The jet 14 carries a circu-
lar or rectangular plate 66 which bears tightly on the
sheet 64 to prevent any accidental outward leakage or
escape at the jet 14 extending through the slots 63 in the
rubber sheet 64.

The jet 14 is supported for lateral movement on the
panel 42. To this end a plate or carriage 68 holds the
jet 14 securely, and is provided with wheels or pulleys
70 which ride in the lower channel 60 and in the upper
channel 72, which is securely held in the panel 42. The
carriage 68 and the jet 14 are moved back and forth
along the slot 63 by a mechanism to be described. The
panel 42 also includes a metal sheet or plate 74 which
has a clamping construction 76 to receive the lower edge

of the window panes 78, which panes are held at their

edges by the clamping construction 80, which is formed
in part by the angle member 58.

The carriage 68 and the jet 14 may be moved back and
forth along the slot 63 by any suitable means. For ex-
ample, a pneumatic motor system may be used. This
may comprise a cylinder 82 carried by the plate 74. The
cylinder 82 contains a piston 83 which is attached to the
rod 84, which, in turn, is connected to a bracket 86
which, in turn, is connected to another rod 88 secured
to the carriage 68. The rods 84 and 88 reciprocate in
the slot 89 in the frame member 28. The piston 83
(Figure 2) may be selectively subjected to air pressure
on its two opposite ends under the control of the four-
way solenoid valve 90, of well known construction. The
valve 90 includes two solenoids selectively energized by
the electric cable 92. The cable 92 contains wires which
are selectively energized by the two-way switch 94 fixedly

‘attached to the rail 60, as clearly shown in Figure 1,

which -switch snaps to its two positions under impact of
the triggers 26 and 97 which are adjustably secured to
the rod 88. The switch 94 has a lever or trigger 98
which is actuated by the triggers 96 and 97 to its two
opposite positions in turn to energize the opposite sole-
noids, or similar solenoid constructions, within the valve
90, as is readily understood.

When the carriage 68 reaches its desired rightward
terminus, the trigger 96 actuates the lever 98 to oppositely
energize the valve 90 to reverse the direction of travel
of the carriage 68. Thereafter, the carriage 68 travels
leftward until it reaches the desired leftward terminus,
whereupon the trigger 97 engages the lever 98 and re-
verses the switch 94 to reverse the valve 90 and thus to
reverse the pneumatic power in the cylinder 82 to initiate
a rightward movement of the carriage 68. In this man-
ner, the jet 14 moves back and forth in a horizontal di-
rection.

The four-way valve 90 is connected by the pneumatic
cables 10¢ and 101 to opposite ends of the cylinder 82.

“The air pressure line 102 is provided with a hand valve
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103, and the flow of air through thi$:line 162 is governed
selectively by the four-way valve 90 to énter either the
cable 100 or the cable 163, as is: readily understood:
The air which is driven out of the cylinder 82 by the

motion of the piston 83 flows back to the valve 99 and -

thence out through the discharge pipe 104 to the atmos-
phere. Manual adjustment of the valve 103 determines
the speed of horizontal back and forth travel of the jet
14 and the carriage 68, as the valve 103 determines. the
volumetric flow of air into the cylinder 82, The elec-
trical energization of the valve 90 may be controlled
by the on and off switch 106. The switch 166 may be
a master switch which also controls the motor 50, or the
motor 5¢ may have its own on and off switch. Prefer-
ably, the valve 98 and the motor 50 each has its own
on and off switch and both switches are controlled by
a master switch.

The direction of movement or rotation. of the motor
50 is controlled by the reversing switch' 108 fixedly
mounted on the side frame member 29, as clearly shown
in Figure 1, which switch has a lever 189 which is moved
to its oppesite two: positions by the triggers 110 and 11Z,
these being adjustably secured: upon the side member
61 of the panel 42. When the curtain construction has
reached its upper desired limit of travel the trigger 111
contacts the switch lever 189 and causes the motor 50 to
rotate in a direction to move the panel 42 and the ertire
curtain construction donwardly. When the curtain con-
struction has reached the lower desired limit, the trigger
110 contacts the lever 109 to move. the switch lever 199
to its lower position, thereby to reverse the motor 50
and reverse the travel of the curtain construction so that
it starts to rise.

The horizontal back and forth motion or periodicity
of the jet 14 and carriage 68 is much more rapid than the
vertical motion or periodicity of the curtain construction
(49, 41 and 42). The horizontal back and forth move-
ment of the jet 14 is relatively very frequent. "It is
thus to be seen that the actual travel of the jet 14 and
nozzle 20 is a zig-zag upward or downward course in
which the vertical distances between the reversing points
of the horizontal travel are very short and are less than
the vertical dimension of the area of contact of the blast

10
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the exception of the mechanism for moving the’ jet 14
horizontally back and forth, now to be described.

The sheet 64, plate. 74 and the pneumatic mechanism
of Figures 1 and 2 may be changed to a belt construc-
tion shown in Figures 3; 4 and 5. " In Figures 3, 4 and‘5,
a plate 73, of rigid construction, may have a slot 120
extending substantially across the curtain- structure in a
horizontal direction. Its upper clamping construction 76a
is attached to the window panels 78 in a manner similar
to Figures 1 and 2. The lower edge of the plate 73 is
connected to the lower curtain 41. An intermediate chan-
nel 6Ga is supported on the plate 73. A flexible belt 122
has its upper and lower edges riding in the channels: 60a
and 65a. A steel plate or carriage 684 is riveted to the
belt 122 at 124, The jet 14 is provided with a flanged
disc- 126 which is adjustably. secured to the nozzle 14.
The disc 126 is secured to the belt 122 and the plate 68a

by means of the rivets 128.
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of abrasive material 12 where it impinges upon the sur-

face 18 of the work 11. Hence, there is an overlap: in
adjacent paths of the blast of abrasive material 12 as the
jet 14 moves horizontally back and forth. . Also, because
of a repeated up and down movement of the curtain struc-
ture 40, 41 and 42, any slight inequalities in. the effect
of the blast of abrasive material 12 are equalized by the
repeated slow upward and downward movements of the
jet 14 in combination with the rapid horizontal back
and forth movements of the jet 14. Thus, the jet 14 is
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automatically moved in a predetermined lateral pattern

with respect to the work 11, such pattern being deter-
mined by the adjustment of triggers 96, 97, 110 and 111.

Under certain conditions, the curtain siructure 49;. 41
and 42 may be moved slowly upwardly only once while the

55

jet 14 moves horizontally back and forth with relatively

great speed, so the vertical spacing of the horizontal re-
versing points is very small. Under these conditions, a
single. upward traverse of the curtain structure is suffi-
cient to produce a satisfactory cutting action on any par-
ticular piece of work 11, Under these ccnditions; an
additional door, not shown, in the enclosure 10 is opened
and the work is changed. The curtain structure is then
lowered for the repetition of the operation on a new
piece after the additional door is closed.

In the embodiment shown in Figures 3, 4 and 5, the
lower curtain 41, the upper cutrain 40, not shown, and
much of the panel 42 are the same as in Figures 1 and
2. All of the construction previously described with re-
spect to Figures 1 and 2 is incorporated in the embodi-
ment of Figures 3, 4 and 5, whether shown or not, with

60

70
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The jet 14 and the plate 68a are moved horizontally
back and forth by a longitudinal movement of the belt
122 in the slot formed by channels 60a and. 65q, as the
belt winds and unwinds on the rollers 130 and 132 which
are carried on bearings 133, and similar bearings, all
supported on the panel 42. The winding and unwinding
action of the belt 122 is produced by the reversible motor
134 which is also carried on the panel 42 and which is
actuated and reversed by a switch construction similar to
switch 94 to produce a reversing action.

The motor 134 has a shaft 138 which drives the roller
130 through the gear box 140. Another shaft 142 is
driven from the gear box 140 and drives the bevel gear
143 and a shaft 144 of the roller 132. The shaft 144 is
connected. to the perimeter of the roller 132 by a spiral
spring 146 which is biased to maintain the belt 122 in
tension at all times. The spring 146 compensates for the
varying diameters which are produced by the winding and
unwinding of the belt 122 on the rollers 130 and 132.
The belt 122 is maintained under tension regardless of
the slight' differential in the rotation of winding action of
the two rollers 139 and 132, as is apparent. ’

The contacting edge surfaces of the belt 122 produce a
seal sufficient to prevent outward travel of air and abrasive
material from the enclosure. © ,

In the preferred embodiment, the switch 94 is stationary
and is actuated by triggers or adjustable stops 96 and 97.
The switch could be mounted for movement with respect
to the jet and stationary stops could be used. This struc-
ture has been shown in connection with the modification
shown in Figures 3, 4 and 5. A switch 156 is mounted
upon the plate 68z and has a downwardly projecting,
pivotally mounted switch actuating arm 152. The lower
end of the arm 152 is provided with a pair of bifurca-
tions 152z and 1525. The furcations 152z and 152
straddle a rod 160 having the ends 162 and 164 turned
at right angles and welded to one flange of the channel
member 60a. This rod 160 is provided with a pair of
adjustable stops 17¢ and 172. When the switch actuating

arm 152 engages the stop 170 or the stop 172, it reverses

the switch and thereby reverses the motor 134 used in
actuating the plate 6§84 and the jet 14 transversely across
the slot 120. '

The sandblasting apparatus has been described in con-
nection with an enclosure that may have subatmospheric
pressure. This arrangement may be used in many
plants which finish stones and frost other articles, such
as glass, plastic, steel, brass and the like. In quarries,
for example, a boot may be provided for the apparatus.

In that event, the stone or material to be sand-blasted
is mounted outside of the booth or room. Tt may be
out in the open, adjacent an opening in the wall of the
booth or room. In order to eliminate dust blowing
into the enclosure of the booth or the room, this booth
or room may be pressurized, so as to have an air pressure
higher than the ambient air pressure on the outside. In
some installations, the stone or the work to be sand-
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blasted may be mounted on the outside of the building.
A hole or slot may be provided in the wall of the build-
ing and the sandblasting equipment overlying this open-
ing, so that the jet directs the sandblast on the outside
of the building, A differential in air pressure is prefer-
able, although not absolutely essential. This depends
on the location, the type of work operated upon and
many other factors.

An improved blasting apparatus is thus. provided
which produces an improved, uniform cutting action on
the work. The apparatus is automatic and requires a
minimum of attention. It eliminates the dusty atmos-
phere which is present in previous apparatus and, hence,
improves the working conditions and the health of the
operator or operators.

Although the preferred embodiment of the device has
been described, it will be understood that within the
purview of this invention various changes may be made
in the form, details, proportion and arrangement of parts,
the combination thereof and mode of operation, which
generally stated consist in a device capable of carrying
out the objects set forth, as disclosed and defined in
the appended claims.

Having thus described our invention, we claim:

1. An automatic sandblasting machine for use with
an enclosure adapted to receive work to be acted upon
by a blast of comminuted abrasive material, said en-
closure having an access opening, a movable curtain
structure having a sealing surface cooperating with said
access opening to produce a sufficient sealing relation-
ship with said enclosure to prevent any substantial out-
ward escape of air past said sealing surface, said curtain
having a transverse slot, a belt movable back and forth
longitudinally overlying said slot, said belt being sup-
ported by the curtain and movable with the curtain in
the direction of movement of the curtain, and movable
transversely of said curtain, a comminuted abrasive ma-
terial blast jet projecting through the slot and movable
with the curtain and movable back and forth with the
belt, driving means for driving the curtain to and fro
across the access opening and driving means for driving
the jet and the belt to and fro along the slot, the improve-
ment comprising adjustably mounted reversing mecha-
nism for reversing the movement of the curtain, and
adjustably mounted reversing mechanism for reversing
the movement of the belt, each of the reversing mecha-
nisms including a reversing electrical switch and stop
means for actuating said reversing switch.

2. A control mechanism for use in an automatic sand-
blasting machine which is used with an enclosure having
an access opening, a movable curtain structure having a
transverse slot and having a sealing surface cooperating
with said access opening to produce a sufficient sealing
relationship with said enclosure to prevent any substan-
tial escape of air past said sealing surface, the work to be
acted upon being located on one side of the curtain and
the control mechanism on the opposite side of the curtain,
a carriage movable back and forth in the slot, means for
supporting the carriage upon the curtain and movable
with the curtain in the direction of movement of the cur-
tain, a comminuted abrasive material blast jet projecting
through the slot and supported upon the carriage, said
control mechanism including driving means for driving

“the curfain to and fro across the access opening and
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driving means for driving the carriage and the jet to and
fro along the slot, the improvement comprising adjustably
mounted reversing mechanism for reversing the move-
ment of the curtain, and adjustably mounted reversing
mechanism for reversing the movement of the jet and
carriage, each of the reversing mechanisms including a
reversing electrical switch, and stop means for actuating
the reversing switch.

3. A control mechanism according to claim 2, wherein
one of said driving mechanisms include a cylinder and a
piston, means for supplying fluid to the ends of the cylin-
der, and a valve responsive to.the reversal of the electrical
switch for supplying fluid alternately to opposite ends of
the cylinder.

4. In a control mechanism according to claim 2,
wherein one of said driving mechanisms includes cable
means driven by a reversible electric motor, said motor
reversing in response to the reversal of the reversing
switch to drive the cable means alternately in opposite
directions.

5. In a control mechanism according to claim 2, where-
in means are provided for varying the relative speeds of
the two driving mechanisms.

6. In a control mechanism according to claim 2, where-
in the adjustably mounted reversing mechanism for re-
versing the curtain includes the electrical reversing switch
which is fixedly mounted on the enclosure and the stop
means which includes a pair of adjustably mounted stops
moving with the curtain.

7. In a control mechanism according to claim 2, where-
in the adjustably mounted reversing mechanism for re-
versing the movement of the jet and carriage includes
a bar mounted on the carriage, which bar adjustably
supports a pair of stops for actuating the reversing switch
for reversing the movement of the carriage.

8. In control mechanism according to claim 2, where-
in the adjustably mounted reversing mechanism for re-
versing the curtain includes the electrical reversing switch
means and the stop means which includes a pair of ad-
justably mounted stops, said switch means and stop
means being movable relative to each other, one of said
means being fixedly mounted on the enclosure and the
other of said means moving with the curtain.

9. A control mechanism according to claim 2, wherein
the adjustably mounted reversing mechanism for reversing
the movement of the jet and the carriage includes the
electrical reversing switch means and the stop means
which includes a pair of adjustably mounted stops, said
switch means and stop means being movable relative to
each other, one of said means being mounted upon the
carriage for movement therewith and the other being
mounted upon the curtain for movement therewith.
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