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1

The present invention relates to the marking
or decorating of surfaces, and more particularly
to an improved spparatus for applying markings
to a surface while the surface is continuously
traveling along a definite predetermined path.

Although not restricted to any particular use,
the invention has proved particularly valuable for
use in sandblasting trade-marks onto sheets of
laminated safety glass, and it will be described in
that connection here,

Briefly stated, the apparatus as used for this
purpose includes a special type of conveyor for
the glass sheets to be sandblasted, and a novel
sandblasting device cooperating therewith to pro-
duce a stenciled trade-mark on the glass sheets
as they are moved along by the conveyor.

An important object of the invention is the
provision of a conveyor for the glass sheets, and
a sandblasting device movable with the glass
sheets for cutting or efching a design on the
moving glass.

Another object Is to provide, in-an. apparatus
of the above characlter, means for conveying a
glass sheet to and from the effective area of the
sandblasting device, with means associated with
the conveyor for supporting the glass at an angle

to the horizontal as it approaches the sandblast-

ing area, for ralsing the sheet to a vertical posi-
tion and for maintaining it there within the sand-
blasting area, and for again tilting it to an angle
from the horizontal as it leaves the sandblasting
area.

Another object of the invention is to provide
means whereby the stencil, bearing the trade-
mark or other insignia, will be firmly positioned
with respect to the glass to assure complete re-
production. Obviously where the stenciled area
is small and the characters are relatively minute,
the stencil must be held in absolute aligning con-
tact with the glass surface to prevent the blur-
ring of any portion thereof. Irregularity, or
blurring is, of course, highly objectionable since
it would be an impossibility to again sandblast
the identical area to correct any imperfection.

A further object is to. provide a control system
for automatically producing, in sequential order,
the functions of the apparatus to the end that
there will be no temporary halting of the equip-
ment during the sandblasting operation. As
herein provided, the functioning parts of the ap-
paratus are supported by a carriage which is
caused to travel, for a short period with the glass
sheet and then return to a starting position for
subsequent travel with glass sheets following in
regular order. The object also encompasses
means for producing the sandblasting cycle with-
in the travel cycle of the carriage so that one oper-
ation will be initiated and terminated between
the start and completion of the other. Due to
the automatic functioning of the various parts of
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the apparatus, upon each completion of opera-
tion, the various parts will be reestablished in con-
ditiop for a subsequent operation.

Still another object is to provide a sandblast
apparatus wherein the functioning parts are im-
mediately accessible for adjustment and Tepair or
replacement. This is of particular importance
with reference to stencil bearing film which in
time becomes worn due to the abrasive effects of
the sandblasting medium,

Other objects and advantages of the invention
will become more apparent during the course of
the following description, when taken in con-
nection with the accompanying drawings.

In the drawings, wherein like numerals are em-
ployed to designate like parts throughout the
same:

Fig. 1 is a perspective view of a conveyor line in
Wl’tl;i(:ih the machine of the invention is. incorpo-
rated;

Fig. 2 is a fragmentary view of a corner of a
glass sheet upon which an emblem or trade-mark
has been produced by the device of this invention;

Fig. 3 is an end view of the sandblast machine;

Fig. 4 is a fragmentary detail view of the glass
conveyor support;

Fig. 5 is a front elevational view of the sand-
blast machine and associated conveyor line:

Fig. 6 is a top, or plan, view of the machine
shown in Fig. §5;

Fig. 7 is an enlarged side view of a central por-
tion of the machine, showing in detail the sand-
blast carriage returning means; -

Fig. 8 is'a view of a section taken on the plane
of the line 8-—8 as indicated in Fig. 5;

Fig. 9 is a fragmentary front elevation of a
part of the machine, and particularly the sand-
blast carriage shown in Fig. 8;

Fig. 10 is a top view of the sandblast carriage;

Fig. 11 is a section taken on the plane of the
line 11—I1 as indicated in Fig. 10 and illustrates
the registration plates which prevent rising of the
conveyor belt; =~ ’

Fig. 12 is a section taken on the plane of the
line 12—(2 as indicated in Fig, 10 and illustrates
the carriage supporting casters;

Fig. 13 is a section taken on the plane of the
line {3—I3 as indicated in Fig. 12 and illustrates,
in defail, one of the carriage aligning casters;

Fig. 14 is a side view of the earriage, the view
being taken on the opposite side from that shown
in Fig. 9;

Fig. 15 is a view of a section taken on the plane
of the line 15—{5; as indicated in Fig. 14, and
shows the interlocking mechanism for causing
movement of the hlast carriage with the glass con-
veyor,

Fig. 16 is a view of a section taken on the plane
of the line 16—16 as indicated in Fig. 9, The
sandblast head is herein shown in defail and the
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automatically controlled carriage for presenta-
tion of the head to the glass;

Fig. 17 is a view of a section taken on the plane
of the line {7—I17 as indicated in Fig. 16 and illus-
trates in enlarged detail the film magazine for
substitution of the stencil fllm when worn;

Fig. 18 is a face view of the sandblast head as
shown in Fig. 17;

Fig. 19 is a view of a section taken on the plane

of the line 19—18 as indicated in Fig. 16, and illus-
trates the delivery orifices for the air and sand
connections into the sandblast head;

Fig. 20 is a view of a section showing further de-
tails of the sandblast head. The view is taken on
the plane of the line 20—20 as indicated in Fig.
16;

Fig. 21 is a perspective view wherein the film
frame is open and a new stencil is positioned
across the mouth of the head;

Fig. 22 is a perspective view of a glass sheef
upon which the sandblasted mark has been re-
produced in two areas; and

Fig. 23 is a diagrammatic view illustrating the
electric circuit required for sequential perfor-
mance of the carriage and sandblast head.

Heretofore it has been found necessary to pro-
vide manual labor for handling glass sheets, to
subject certain areas thereof for sandblasting
and for subsequent disposition onto a further
conveying means. The sheets are stenciled for
commercial identification with a suitable image,
or trade-mark, to inform purchasers, and/or
uscrs, of the glass as to the manufacturer. How-
ever, it will become obvious that the spirit of
the invention can be embodied in similar types
of machines for reproducing stenciled images of
varied nature. In one ferm of processing in
which th2 sandblast operation may be advanta-
gecusly utilized, glass sheets are desposited on a
conveyor belt which originates in a cutting room,
or an area in which, in the case of laminated
safety glass, the glass sheets are removed from
the processing elements, and terminates in a pack
ing, washing or the inspection end of the produc-
tion line.

Due to the necessity of impressing such an
- image in the form of a firm trade-mark, or other
required dats, upon the glass, it has heretofore
been impossible to make the conveying element

a continuous one. Instead, a series of conveyors:

were used, between which stationary sandblast-
ing units were located. This has produced a time
lag in the glass travel to its ultimate completion
and it is, consequently, a prime endeavor of my
invention to provide an apparatus wherein the
glass is acted upon in an automatic manner so
that there will be no impedance to the emciency
of its production.

As illustrated in Figs. 1 and 5 of the drawmgs
in the operation of the embodiment of the inven-
tion here illustrated, sheets of glass, traveling on
a conveyor A, are carried through the sandblast-
ing machine B. To protect the sheets from fall-
ing while traveling on the conveyor to and from
the machine, they are supported at these points
in an inclined position. As they approach the
sandblasting machine B, the adjacent sections
of the conveyor ars designed to gradually raise
the upper edge of the sheets so that as they reach
the sandblast area they are supported in a sub-
stantially vertical plane. Passing from the sand-
blast area they are again lowered into an inclined
plane.

The machine

The machine frame, generally indicated at C,
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is constructed of structural iron sections which
may be bolted or suitably welded together. The
upright or leg members {0 are interconnected by
cross frame members |l extending longitudi-
nally of the machine frame and by base or foot
members 12 extending transversely between the
lowermost ends of the leg members {0. To level
the various sections of the frame C with respect
to each other, the foot members 12 inay have
setting bolts 13 threaded into their horizontally
disposed sections and secured from rotation by
lock nuts ‘4 as best shown in Pig. 8. Irregulari-
ties of the floor, or other supporting surface for
the machine frame may thus be compensated for.
The angle iron, or L-shaped members {5 and 16,
compricing the cross frame Il are spaced from
each other In vertical relation a sufficient-distance
to provide supports for a conveyor chain helt IT
which carries the glass sheets. The chain or
conveyor belt 17 is driven and supported in the
ends of the frame C by and on sprocket wheels
18 and 19. The sprocket wheel 18 is keyed to a
shaft 20 swtably journaled in gusset plates 21
forming a portion of one end of the frame C.
A second sprocket wheel 22, mounted on the shaft
20, is operatively connected to the reduction unit
23 which is driven by an electric motor 24,
through a chain belt 25. The sprocket wheel 19
located in the opposite end of the machine, and
serving as an idler for returning the conveyor
belt, is mounted on 2 shaft 26. The shaft 26 is
journaled in bearing blocks 21, threadedly mount-
ed on screw shafts 28 (Fig. 4). The shafts 28
are supported at their ends in lugs 28 forming a
part of plates 30 of the frame. One end of each
of the shafts 28 is formed square so that upon
rotation of the shafts by suitable tools, the bear-
ing blocks 21, and likewise the shaft 26 and
sprocket wheel 19, may be moved longitudinally
within the frame to maintain the desired degree
of tension or slack in the conveyor belt. The belt
17, between the sprocket wheels 18 and 19 and
moving along the frame members (5 and 16, is
directly supported on a plurality of rails 31 which
are secured at intervals by bolts to the vertically
disposed legs of the members 15 and (6.

The glass support

To receive the glass sheet 32 and carry it with-
out chipping the edges, the conveyor belt 17 is
provided with grooved rubber blocks 33 at regu-
larly spaced intervals. ‘The blocks 33 are mount-
ed.on clip links 34 (Fig. 15) which are of a con-
ventional type of link designed for attachment
of various devices to chain belts for conveying
purposes. The ends of the blocks are secured to
the ears 35 of the links 34 by clamping plates 36
which are held in clamping relation by bolts 37.
The surfaces of the lower plates 36 also serve as
runners for supporting the belt 17T with respect
to the rails 31 (Fig. 8).

To support the glass sheets as they are carried
by the belt 1T in planes which vary from the
diagonal, or inclined, to the vertical, the legs 10
on opposite sides of the longitudinal frame mem-
bers 15 and 16 partake of differing angles of ex-

“tension to each other. Thus, the legs 38 which

support the frame members in what may be
termed the face, or front, of the conveyor rise
substantially vertically while the end legs 39,
supporting mating back sections of the frame
members {§ and 16, rise from the members 15 at
an outward angle to provide for the desired an-
gular support for the glass sheets. Upper longi-
tudinal frame members 40 of angle iron cross-
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section connect the legs 38 at thelr upper ends

while intermediate longitudinal members 41 ex-
tend between the legs midway between the in-
termediate frame members 1§ and upper longi-
tudinal members 48. The frame members 40 and
41 are provided with pivotally mounted rollers
42 which are rubber covered or tired. When the

- glass sheet is placed, at its lower edge, on the

blocks 33, the upper suriaces will be received by
the rollers 42 which freely pass the glass along
their series without abrasion to the surface or
friction caused by sliding along a less freely ro-
tating means of support. The operator may thus
deposit & sheec of glass on the conveyor without
fear that it will sway from iis support and topple
from the machine,

In order to gradually bring the sheet 32 into a
substantially vertical position in which it must
be supported for sandblasting, the continuations
of the frame members 40 and &{ extend between
an angularly extending leg 39 to a leg 43 which
rises from the frame 15 in paraliel relation to an
opposed vertical front leg 38. The continuation
sections 44 have a continuing series of rollers 42
so that as the glass sheet moves along the rollers,

it will gradually rise from the inclined plane

until, as it approaches the vicinity of the leg 43,
the rollers will have reduced its angularity from
o vertical plane. To prevent swaying of the glass,
the cross frame members between the legs 38 are
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provided with rollers 42 and as the sheet passes .

the leg 43, it will contact rollers on either or both
of its surfaces. The glass sheet as it arrives at
this area of the machine appears substantially
as represented in Fig. 8 of the drawings, and is
approaching the ares in which it is sandblasted.

The exact instant of operation is determined
by the extent of area or the specific area of the
glass that is to be acted upon. As illustrated in
Fig. 2 of the drawings, an image 45, in the form
of a trade-mark or emblem, is to be worked onto
the glass surface by the impinging abrasive par-
ticles of sand. The instant of operation there-
fore is determined by the desired location of this
representative image from the leading edge of the
sheet, while its height from the lower edge is es-
tablished by the position of the sandblasting ele-
ments, as will be disclosed hereinafter.

The control means for initiating operation of
the sandblast and the functioning elements
thereof, is supported on & carriage, generally des-
ignated as D. To achieve the most positive rela-
tion between the glass and the sandblast head,
generally designated at E, the carriage D is caused
to travel in unison with the glass sheet 32 for 2
predetermined distance and to subsequently re-
turn to its starting position in readiness to travel
with a succeeding glass sheet. Also and within
this short period of united travel, means is pro-
vided for engagement of the sandblast head on a
glass surface, the actual blasting of the image
and retraction of the head before the carriage is

. automatically released from its traveling rela-

tion with the glass. In order to obtain the de-
sired results from such an operation, a limit
switch is positioned on the carriage D, so that it
may be closed by the sheet of glass as it ap-
proaches, Obviously this closing action of the
switch is predicated on the desired location of
the image and accordingly the position of the
switch will determine the instant of engagement
by moving glass.

The sandblast carriage
The carriage D is formed of a pair of side frame
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plates 46 and 47 which are loéated along the
cuter sides of the frame members {6 and {6. The
frames 46 and 47 are interconnected and secured
together by threaded rods 48, suitable nuts 49
drawing the frames against shoulders 68 formed
on the rods 48. In accordance with the desired
functions of the machine as briefly described be-
fore, the limit switch 51 (Fig. 10) is mounted on
one of the plates, means being provided for modi-
fication of its location. As shown in the drawings,
Figs. 8 and 10, the switch 5! is mounted on a
plate 52. The plate 52 rests on a pair of bars 53
and is secured thereto by bolts 54 which clamp
the plate securely according to the desired po-
sition for the switch. The bars are located in
the bifurcated ends 55 of brackets 56 that are
mounted on and secured to the frame plate 47
of the carriage. The outer ends of the bars §3
extending beyond the sides of the carriage may
be supported in a wheel mounted bracket 57 to
prevent sagging of the bars.

Also mounted on the plate 52 is a switch actu-
ating arm 58 having a contact roller 59. The
arm 58 is biased in one direction about the pivot
60 by a spring 61 that is connected at its opposite
end to a pin 62. An adjustable stop 63 may also
be provided to prevent damage to the switch in
the event that the arm is jammed or the, glass
does not engage the roller 59 properly. Thus, as
the glass sheet contacts the roller §3 to /cause
closure of switch 51, a control circuit will be
established to cause movement of the carriage
with the glass until it causes the operation of a
second switch to release the traveling association:

The side frame plates 46 and 47 of the carriage
D are supported on the side frame members {5
and 16 and sustained in a parallel relation with
respect to the members by a plurality of rotary
elements which may be adjusted in their axial
position with reference to the surfaces of the
members so that the planes in which the carriage
is supported or travels may be altered to reduce
binding or dragging which would interfere with
the desired freedom of movement. The inter=
mediate side members 15 and lower side members
{6 have rails 64 of machined steel secured to the
horizontally extending portions of their cross sec-
tion. 'The side frames 846 and 47 are suspended,
or hung, on the rails 64 on the side members 15
by casters 65 which are located in the corners of
the frames. 'The casters are mounted on shafts
66 (Figs. 12 and 13). The shafts 66 have axially
offset portions 67 and 68, the shaft part 67 extend-
ing through the wall of the frame and secured
therein by a lock washer 69 and nut 70. The
shaft portion 68 which supports the caster 65 is
located within a housing 71 mounted on the frame
to enclose the caster. The lower edge of the
housing is closed to the entrance of abrasive dust
by a strip-of felt 72 that is held in position by a
metal band 13. Preferably, the threaded end of
the shaft portion 67 is flattened for easy manipu-
lation to revolve the shaft portion 68 once the nut
70 is loosened. As shown in Fig. 11. rotation of
the shaft portion 68 will raise or lower the inti-
mate corner of the frame 46 or 47 and thereby
alter the “hang” of the carriage on the rails 64.

A similarly mounted and adiustable caster 74
is provided in each corner of the frame D as illus-
trated in Fig. 12, and contacts the outer edezes of
the rails 64 on the side members 5 and I8
(Fig. 8), to prevent sidewise. ansular movement
of the carriage and afford means for reducing any
bind or looseness of movements as the esrriace

75 travels with the glass. 'The casters T4 are pivot-
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ally mounted in brackets 75 which are secured to

the side frames 46 and 41 to support the casters-

in roliing contact with the edge surfaces of the
rails 64. Tbe carriage is thus freely supported
on the rails by the casters 65 and 74 and the
mobile relation thus established may be modified
to obtain the desired balance for assuring move-
ment of the carriage with a minimum of dis-
placement. The sandblast head E, mounted on
the carriage D, is thus also moved with the glass
sheet during a designated period of its travel
through the machine. Simultaneous with the
movement of the carriage, the functioning ele-
ments of the sandblast head E are actuated,
means being afforded for presenting the contact-

ing surface of the head to the glass and for re-.

traction therefrom in a cycle, initiated subse-
quent to movement of the carriage and ter-
minated before release of the carriage from its
traveling association with the glass and its sup-
porting medium. While the glass sheet is mov-
ing with the carriage D and to maintain one sur-
face against the series of rollers 42, a pair of
similar rollers 16 (¥ig. 8), located adjacent the
ends of the side frame 46 engage the opposite
surface to maintain ifs vertical position. The
rollers 16 are rotatably supported on brackets 17
which are secured by bolts to the upper surface
of the frame 46.

The carriage D is provided with a rotatable
member, such as the sprocket wheel 18 (Fig. 15),
located between the side frames 46 and 47 so as to
engage the belt 1. During idle periods of the
carriage, the sprocket wheel 18 rotates freely as
the links of the belt contact its teeth; however,
when the switch 51 is closed, means is provided
for establishing a lock to tke rotation of the
sprocket wheel so that the contacting teeth form
motivating elements for moving the carriage with
the belt 17. Also during the idle periods of its
operation, the carriage is latched from movement
thereby assuring one point of starting engage-
ment between the glass sheet 32 and the roller
59 of the switch arm 58. The latch 19 (Fig. 14)
comprises a pivotally mounted bar 80 and pin 8.
The bar 80 is mounted on the side frame 47 on a
pin 82 and is urged into engagement with the
pin by a spring 83; the latching contact being
created as the pin enters a notch 84 formed in
one edge of the'bar. The surface of the edge
between the notch 84 and the end of the bar is
preferably beveled, as at 85, to permit the bar to
ride over the pin 81 upon return of the carriage
to its starting position. The pin 81 is secured in
a bracket 86 mounted on a frame member 6.
Upon closure of the switch 51, the bar 80 is raised
from engagement from the pin 81 by a solenoid 87,
the armature 88 of the solenoid being connected
to the bar 80 by a pintle 89. The solenoid 87
is energized by the switch 51 simultanenusly with
the coil of a solenoid 98 which effects a resistance
to rotation of the sprocket wheel 18 by means of
a brake 91 (Figs. 14 and 15). The brake 81 has
a drum part 92 mounted on the shaft 93 to which
the sprocket wheel 18 is keyed. The sprocket
wheel may be keyed or otherwise secured to the
shaft 93 as by the taper pin 94. The ends 95 and
96 of the shaft 83 are located in journals 97
located in bosses formed in the walls of the side
frames 46 and 471. Preferably, to protect the
journals, or bearings, 97 from loose abrasive, the
shaft ends 95 and 96 are contained in chambers
98, as illustrated in Fig. 15. In one of the cham-
bers 98, the end 95 of the shaft 93 is secured
against the Inner race of the bearing 97 by a

- by a gasket seal 107.
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conventional type of lock nut §9. The outer race
of the bearing is positioned In a shoulder #08
formed in the wall §10f of the chamber 98. The
outer end of the chamber may be closed by a
cap 102 and the inner end by a gasket seal 103.

The opposite end 96 of the shaft 93 on which
the drum 92 is mounted, is similarly journaled
in a bearing 96 but the closure cap 104 has a
central opening (05 for the extension 106 of
the shaft 93, the opening being closed between
its annular wall and the periphery of the shaft
The sprocket wheel 18
is thus freely rotatably mounted on the shaft
83 which is supported in the beaiings §1 and be-
tween the side frames 46 and 47 of the carriage.

Since the resistant force or the inertia of the
entire sandblast carriage D must be overcome
and movement thereof produced by the spacing
rollers 108 between the links 109 which comprise
the chain belt {71 and particularly those im-
mediately engaging the teeth of the sprocket
18, there may be a resultant tendency of the
chain belt to rise from the sprocket so as to
produce slipping or disengagement of the rollers
108 from the sprocket teeth. Such an action
would cause misalignment of the glass sheet with
respect to the desired placing of the sandblasted
Image to be produced thereon. While it is pos-
sible to provide suitable clamping elements that
may be actuated to positively grip the chain and
that are completely disassociated therefrom dur-
ing the inactive period of the carriage, the struc-
ture as represented in the drawings has been
found to effect the desired results with equal
efficiency. As shown in Figs. 10 and 11, surfaces
are provided against which the clamping plates
36, which secure the blocks 33 to the chain belt
17, will ride in the event that they are forced
to rise from their normal level of operation. The
said surfaces are afforded by brackets {10 car-
ried by the side frames 46 and 47. The brackets
have outwardly projecting flanges { {1 which face
each other, sufficient spacing being allowed to
permit free movement of the chain belt 17T there-
between. The under surface 12 of each flange
111 is so positioned above the path of the clamp-
ing plates 36 as to be contacted before the roll-
ers 108 can rise from the sprocket teeth. Obvi-
ously, when this contingency does not occur,
there will be no engagement and the belt (T will
pass freely beneath the flanges {{l. Thus, at
the instant of closure of the switch 51 by con-
tact of the glass sheet 32 with the switch arm
58, the immediate portions of the chain belt
{7 will produce the desired movement of the car-
riage D without slippage and the sandblasting
operation will be effected within the proper area.

During the inactive periods of the carriage
D and while it is secured from movement by
the latch 79, the sprocket wheel 18 is turned idly
by the belt 1T and rotates the commonly mounted
brake drum 92. The drum revolves between the
shoes 113 of the brake 8! which are pivotally
supported on a common pin 114. As shown in
Fig. 14, the pin 114 may be an ordinary shoulder
bolt that is threaded into.the cap 104 for mount.-
ing the brake shoes. The shoes are connected
at their lower, or free, ends I15 to a yoke bar
116 by links I{T. The yoke bar (16 is located
on the end of the armature (18 of the solenoid
90 and is biased to one direction of movement
by the springs (19 that are connected at their
opposite ends to bracket clips 120 bolted to the
side frame 471, Thus, the coil of the solenoid
90 will influence the armature (18 to urge the
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brake shoes 113 to clamping relation with the
drum 92 so that the shaft 93 will be restrained
from rotation; and, upon opening of the switch
51, the solenoid will be deenergized, allowing the
springs {19 to release the brake shoes from the
drum 92 so that the shaft 93 may rotate freely.

The solenoid 90 is mounted on a base plate
f2( which is located along its side edges in gib
plates {22. The base plate {21 may also be
seated on adjusting screws 123 in order to pro-
vide for modification of the clamping effect of
the brake shoes {13, The brake 81 and the
solenoid 90 may be enclosed in a suitable cabinet
124 to maintain the functioning parts in as clean
s condition as possible.  The cabinet is sup-
ported by screws on the side frame 47.

The sandblast head

As briefly described above, the carriage D sup-
ports the sandblast head BE. As {llustrated, par-
ticularly in Figs. 9, 10 and 16 of the drawings,
the blast head comprises & supporting structure
125, a movable frame 126 carried thereon and
a sand delivery and directing chamber 121. The
supporting structure 25 has a base 128 which
is mounted on the side frame 46 by suitable
members to permit its movement in vertical
directions to properly position the chamber {27
with reference to the desired height of the area
from the edge of the glass sheet. (In some con-
templated usages of the machine, the sand-
blasted image may be placed along an upper
edge of a glass sheet. Such a procedure would
be advantageous for sheets which are to be cut
into smaller sizes at a later time. The sheet
would move through one machine, or cause the
operation of one carriage, to receive one image
and subsequently, or concurrently, proceed
through a second machine, or cause the opera-
tion of a second carriage, to receive the second
image in another area as illustrated in Fig. 22.
Obviously, in such proposed constructions, the
image stencil, or reproducing film, would be in-
verted in its position at one instance from the
desired position in the other instance so that
the sheet when severed would produce two smaller
lichts of glass bearing a trade-mark image in
substantially the same aresa.)

As shown in the drawings, only one image 45
is produced on the glass sheet and the base 128 is
located to present the chamber 27 to the glass
in the vicinity of one corner. The base has ear
portions 129 formed along its sides. 'The ears 129
may be bored to receive annular columns or posts
130 and 1314, and are slit as at 132 so that as bolts
133 are tightened, the separated portions of the
ears 129 will engage the posts 130 and 31 to
establish a rigid mount. The posts 130 and {3}
are attached at their lower ends in members
which are constructed to form a hinge 134. The
base 128 and the parts carried therein may thus
be swung outwardly from the side frame 46 for
repair or adjustment of any of the functioning
parts. The post (30 is accordingly located in
pivotal relation to bracket (35 secured to the
frame 46. To prevent movement of the post from
the bracket and to allow for alteration of its posi-
tion, the post has lock collars 136 mounted there-
on above and below the ends of the bracket. A
suitable anti-friction washer {37 may be placed
on the upper end of the bracket for freely sup-
porting one collar 136 while the bore of the
bracket may be provided with a bearing sleeve
138.

The post 31, secured along the opposite side
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of the base 128, has one lock collar 139 which is
supported on the upper surface of a clamping
block 140, pivotally mounted in a base plate 1414
by the pin 142 extending through bosses 143 and
a lug 144 of the block 140 positioned therebe-
tween. The base plate t41 is secured by bolts
to the side frame 46 and has formed in its end
portion opposite the pin supporting bosses 143, a
latch 145 for locking the block 140 in clamping
engagement with the post {3f. The iatch (45
comprises a pivotally mounted bolt 146 and a
wing nut (47 threaded thereon. When in locking
position, the shank of the bolt 146 extends
through a slot 148 formed in the proximate end
of the clamping block 40 and the wing nut 147
i|s.:hreaded along the bolt 148 against the block

“The movable frame 126 is slidably mounted on
shafts 149, the ends of which extend through and
are secured in ear portions 150 depending from
opposite ends of the base 128 of the supporting
structure 126. The relation of the base 125 and
frame 126 may best be seen in Fig. 16 which illus-
trates a section taken in Fig. 8. The frame 126
is reciprocally moved between the ear portions
150 in one direction by a pneumatic force and
returned by a spring which is compressed by
movement of the frame. The frame 126 has -
bearing sleeves 151, through which the shafts 149
extend, located in opposite ends of bosses 152
formed on the upper surface of the frame (Fig.
19). The ends of the bosses may be closed by
gasket seals 153 to prevent entrance of abrading
particles into the bearing area. A web 154 ex-
tends between the bosses 152 at one end of the
frame and rises sufficiently in its central portion
to afford an engaging surface for the plunger 155
of a pneumatically actuated device 156. The
cylinder 157 of the device 156 is secured by bolts
to the base 128 ‘and is connected by a fiexible
hose 158 to a source of air pressure, suitable con-
trol valves being located in the hose to cause
actuation of the plunger 155 at desired intervals.
When air under pressure is supplied to the

3 pneumatic device 156, the plunger 155 moves the

face 159 of the chamber (27, suspended from
the frame {26, against the glass surface, and
means s provided, through a limiting stop 160,
for gaging the distance of movement traversed
by the chamber §21. The stop 160 is threaded
into one of the depending ear portions 150 and,
after adjustment, may be locked in position by
a lock nut 161. Upon release of the plunger from
pressure, the frame 126 will be returned to its
original position by a spring 162 which is located
between and seated in counterbores in the end
of the base 128 and the adjacent ear portion 150
of the frame 126. The effective cycle of move-
ment is determined by the period of travel of the
carriage D with the glass sheet 32. Therefore,
the control period for actuation and release of
the pneumatic device 156 is of such duration as
to begin after the carriage starts its associated
travel and to stop before the carriage travel is
terminated.

To this end the pneumatic device 156 is con-
nected by the hose 158 to an electricaily operated
valve mechanism 163 (Fig. 8). An electric con-
trol for the valve mechanism §63 is connected
in series with the coils 87 and 90 (Figs. 8 and 14)
so as to open a pressure line from its source of
pneumatic pressure to the device 156 immediately
following release of the latch 719 and setting of
the brake 91 as will be more clearly hereinafter

75 explained.
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The end of the chamber 127 is formed to pro-

vide delivery orifices for abrasive dust or particles - -

and air under pressure. As shown in Fig. 16 of
the drawings and Figs. 19 and 20 which are repre-
sentative illustrations of sections taken in Fig, 16,
the orifices are provided by recesses formed in
assembled plates which are secured together and
to a mounting frame by suitable bolts. The sup-
porting frame 164 for the chamber 127 has gibs
165 located along the longitudinal sides, and slid-
ably mounted in guide surfaces 166 finished on
depending ribs 167 of the frame 126. Clamping
plates 168 retain the gibs 165 in the guide surfaces
166 and, when thoroughly tightened, rigidly con-
nect the frame 164 to the under surface of the
base. 128. The plates 169, {710 and (7] are se-
cured to the frame 164 by bolts 172 which extend
through the web 113 of the frame and into the
plate 169. The plates 169, 170 and (7i are :se-
cured together by a plurality of bolts 174. The
upper, 169, and lower plate 171 have entry slots
175 and 176, respectively therein, each of which
communicate with passageways provided in the

proximate surfaces of the intermediate plate 170

(Fig. 16). Thus the slot 176, in the lower plate
171, communicates with the passageway 1717 in
the under surface of the plate 170 and permits
flow of air into the chamber 127 from the hose
118. . :

The slot 115 in the upper plate 169 is con-~
nected by the hose i79 and pipe fitting 180 (Fig.
19) to a receptacle of the abrasive. {81 (Fig. 5)
which may be supported on an adjacent part of
the machine frame C. The abrasive is drawn
into and carried by the hose 179 due to the
vacuous condition produced by the air forced
under pressure through the passageway 117 (Fig.
19) and effecting a low pressure condition at the
end of the plate 170 and in the vicinity of the
passageway (82 provided in the upper surface
of the plate {710. 'The passageway extends to the
slot 175 in the upper plate {69, and thus under
the influence of the air draft the abrasive parti-
cles will be forced under pressure into a chan-
neled mixing zone 183 (Figs. 16 and 20). The
mixing zone is defined by upper and lower walls
afforded by plates 184 secured te the plates 169
and 171 and side walls formed by strips {85 which
are held by spring clips 186 against the edges of
the plates 184. The mixing zone 183, thus de-
fined, extends from the ends of the plates 169,
170 and (T1 well into a rectangular funnel mem-
ber 187 which comprises the directing medium for
the abrasive to an image reproducing film cover-
ing the open end of the funnel {87.

To support the film or tape {88 on the end of
the funnel, a rectangular frame (89 is mounted
on the funnel. The frame 189 has a hinged plate
190 pivotally supported thereon, the plate having
a matching central aperture or opening 191 to
receive and stretch portions of the film 188 over
a flange 192 formed on the outer surface of the
frame 189. The plate (90 is secured along its
upper and lower edges to bars 193 which are
mounted at one end by a pintle 194 on the frame
189. The opposite ends of the bars are engaged
by a spring actuated latch plate 195 (Fig. 17),
the ends of the bars 193 and the plate having
cam surfaces 196 and 197, respectively, for easy
engagement of the parts into a latching reiation.
As the latching condition is effected, the film
188 will thus be drawn taut across the opening
of the frame 189 with the image stenciled area
198 properly located in a centralized position.
One representation of such an image stencil is

10

15

20

30

W
v

40

45

50

55

60

5

70

75

. . 12
fllustrated in Figs. 18 and 21, with the abrasively
produced image as a result of the sandblast shown
in Fig. 2.

The forward end of the funnel (87 is located
within a housing 199 which may be bolted, or
secured by welding to walls of the funnel 187,
The cdges of the housing 199, describing a cham-
bering frame about the film 188 are flanged, as at
200, to receive and suitably retain a felt strip
201 which contacts the surface of the glass, as
shown in Fig. 16, to act as a buffer, or shock ab-
sorbing medium, when the sandblast chamber
127 is moved outwardly toward the glass and, at

-the same time, serve, during the sandblast opera-

tion, as a resilient retaining means for confining
the loose-blowing abrasive.

While various types of film and a support
therefor have been experimented with, a simple
form is shown in Figs. 17 and 18, wherein the film
188 is withdrawn from a spool 202. The spool
202 is pivotally mounted in ears 203, extended
from a wall of the funne] 187. The housing 199
may also have a lid 204, closing one side, for easy
access to the spool 202 for replacement. When
the film has become worn from repeated impacts
of the abrasive, the bars 193 may be released
from the latch 195 and a fresh portion of the
film (88 be unwound from the spool 202 into
the exposure area defined by the frame 189 and
plate 190,

It may also be found expedient to individually
mount the stencil film on a firmer backing ma-
terial and replace the entire amount when the
stenciled area 198 has become worn. This is an
advantage as an additional feature when several
glass sheets, or a specific run thereof, are to
receive a differing image from that regularly used
in production,

The sandblasting of the glass sheet is effected
during travel of the valve mechanism 205, mount-
ed on the carriage D, through the control area
of a cam 206 (Fig. 9), and while a roller 207 is
in contact with the surface of the cam.

The cam operated valve mechanism 205 is
mounted on the side frame 46 as shown in Fig.
9, its inlet 208 being connected to a suitable
source of air under pressure by the pive 209
while the outlet of the valve is connected to the
sandblast- chamber {17 by the hose i18. The
valve stem 2i1 of the mechanism 205 is spring
biased into position of closure and is moved to
an open position by a lever 212 fulerumed on the
valve casing as at 213. The lever 212 is pro-
vided with a pivoted arm 214 and has a surface
215 which restricts movement of the arm in one
direction while a sloped surface 216 permits free
movement of the arm about its supporting pin
217 to allow closure of the valve mechanism.
Thus, when the carriage is moving with the glass,
the arm 214 will be restricted in its movement to
force the valve stem 211 to open the valve mech-~
anism by the cam 206. The roller 207, which
contacts the cam 206, is mounted on the arm 214
and operates, during movement of the carriage,
to swing the lever 212 and lift the valve stem
211. The cam 206 is mounted on a bracket 218
secured to a frame member 219 of the machine
frame C. Preferably the bracket 218 is pro-
vided with slots 220 in order that the cam 206
may he raised or lowered with respect to the
bracket to alter the extent of lift transmitted to
the valve stem 211. The hose 209 is connected
by a suitable pipe fitting to the rear end of the
chamber 121. When the roller 207 is carried past
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the cam 206, the spring biased valve stem 211
halts the air flow to the sandblast chamber {217.

The complete operating cycle

The sequence of operations in which a design
or emblem is sandblasted onto a glass sheet can
best be understood by reference to the wiring

(5]

disgram in Flg. 23. The glass sheets 32 are -

supported during their movement on the con-
veyor A on the blocks 33 of the conveyor belt
17 (Fg. 1). As the glass sheets reach the sand-
blast area of the machine and are in proper posi-
tion relative to the sandblast machine B, they
will contact the roller 69 fto temporarily close
the limit switch §i (Fig. 10) and initiate the
sandblast cycle.

As illustrated in Fig. 23, closing of the switch 5
by a glass sheet will complete the electrical circuit
from the positive line 224 through a line 222, con-
tacts 228 and 224 of the switch 51, line 225 con-
tacts 226 and 227 of switch 228, line 229, coil 230
of the solenoid switch 231, and line 282, to the
negative line 233. Completion of this circuit en-
ergizes the armature 234 to move the bar con-
tact 235 from the fixed contacts 236 of g switch
231 to the fixed contacts 237 thereof.

Closing of the contacts 237 by the bar 235
completes a circuit from the source or positive
line 22{, through line 222, branch 238, and dis-
tribution line 239 to the coil 240 of the solencid
88 and through branch line 24{ to the coil 242
of the solenoid 87, then out through lines 248,
244 and 232 to the negative side 233. At the same
time current also flows from the distribution line
239, through a branch line 245 to the electrical
control 248 for the valve mechanism 163, then
out to the negative side 233 through lines 247,
244 and 232,

Thus, the closing of the llmit switch 51 by the
glass sheet, when it is in position to be sand-
blasted, will simultaneously (1) energize the coil
242 to release the latch T9 from the pin 8] and
permit the carriage D to move; (2) energize
the coil 240 to cause the brake shoes 113 of the
brake 9f to grip the drum 92 and cause the car-
riage D to be moved with the glass sheet by the
conveyor 17; and (3) energize the control 246 to
actuate the valve mechanism 163 and so direct
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afir under pressure from a source 248 through -

pipe 249 and hose 158 to the cylinder 157 of the
pneumatic actuated device {56 which will ad-
vance the frame (26 to move the chamber 127
and sandblast head E (Fig. 16) into engage-
ment with the glass surface.

With the carriage D moving with the glass
sheet and the blast head E in contact therewith,
the several parts are in position for the actual
sandblasting. This will be accomplished by en-
gagement of the roller 207 of the cam actuated
valve mechanism 205 with the cam 206 (Fig. 9).
As seen in Fig. 23, when this takes place the valve
will open and air under pressure from the supply
pipe 209 will be fed to the air chamber of the
sandblast head E and will act to draw. abrasive
particles from the receptacle 18! (Fig. 5) and
create the blasting air force in the funnel {87

60

85

(Fig. 16) to blow the particles through the A

stenciled image area 198 of the film {88 (Fig. 18).
As the carrlage D continues its movement, the
roller 207 will pass off the end of the cam 206,
closing the valve in the valve mechanism 205
and cutling off the air supply to the hose 2i0
to stop the sandblast.

Immediately thereafter, a bar 250, carried by
the side frame 46 of the carriage D, engages the
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arm- 251 of the limit switch 228 (Fig. 9). The
limit switch 228 is mounted on one of the cross
members {§ of the machine frame C. The bar
250 may be suitably slotted to provide for-its ad-
justment and thereby the distance between the
bar and the switch arm 251 with a resultant
shortening or lengthening of the period during
which the carriage D travels with the glass sheet,
As shown in Fig. 23, this opens the contacts 228
and 227 of the switch 228 and breaks the circuit
to the coil 230 of the switch 23(, allowing the
spring 282 to move the bar contact 235 on the
armature 234 from the contacts 237 to the con-
tacts 236. This in turn breaks the circuit to the
coil 248 of the solenoid 88, the coll 242 of the
solenoid 87 and the control 248 of the valve
mechanism 163. Whereupon the latch 18 is free
to be moved downwardly by the spring 83 for
subsequent reengagement with the pin 81, the
brake shoes 113 release the drum 82 to stop travel
of the carriage, and the valve mechanism 163
is reversed to shut off the supply of air to the
hose 158 permitting the blast head E to ‘be re-
tracted by spring 162 (Fig. 16),

With the carriage D released from the con-
veyor, the glass sheet 32 passes beyond the sand-
blast area of the conveyor to a removal area or
into a glass washing machine as desired.

The retraction of the bar contact 235, as de-
seribed, into engagement with fixed contacts
236 completes a circuit from the positive line 221,
through lines 222, 238, 253, and line 254 to an
electrical control 25§ for a valve mechanism 258,
and then out through by lines 257 and 247 to

5 the negative line 233. Completion of this circuit

operates the valve mechanism 256 to permit air
under pressure to be transmitted from the source
248 through pipe 258 to a clapper type valve 259
and thence through a pipe 260 to a cylinder 264
which is mounted on the machine frame C (as
shown in Fig. 7).

The alr entering the end 262 of the cylinder
261 acts on the piston 263 carrying the rod 264
to force the piston and rod outwardly and thus
return the carriage D to its starting position. For
this purpose, as shown in Fig. 7, the piston rod
264 carries a block 265 on its outer end which
is provided with a cushioning or shock absorbing
element 266 adapted to engage the striker plate
267 carried by the carriage.

Upon return of the carriage to its starting posi-
tion it will be locked by engagement of the latch
19 and pin 81 to await the arrival of the next
glass (Fig. 14).

During the next movement of the carriage D
by the conveyor, the piston rod 264 will be re-
turned into the cylinder 261 by pressure of the
moving carriage and the piston 263 will force the
air to exhaust from the cylinder 261 through the
pipe 260 and the clap valve 259 which is normally
spring biased into an exhausting position.

It is to be understood that the form of the
invention herewith shown and described is to be

- taken as a preferred embodiment of the same, but

that various changes in the shape, size and ar-
rangement of parts may be resorted to without
departing from the spirit of the invention or the
scope of the subjoined claims.

I claim:

1. A marking apparatus comprising a conveyor
for continuously moving work to be marked along
a definite predetermined path, a marking device
associated with said conveyor for marking work
carried thereby and including means for pro-
Jecting a marking fluid against said work, means
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for normally locking said marking device in one
position, means for releasing said locking means
when the work reaches a predetermined position
relative to the marking device, means for mov-
ing said marking device with said work during a

portion of the movement of the work along said
" path, and means for initiating and subsequently
discontinuing the projection of the marking fluid
during movement of the marking device.

2. A marking apparatus comprising a conveyor

10

for continuously moving work to be marked along .

a definite predetermined path, a marking device
associated with said conveyor for marking work
carried thereby, means for establishing driving
connection between said marking device and said
conveyor, means operable by the work when it
reaches a predetermined position in its path of
movement for rendering sald means effective
whereby the marking device will be moved with
the work by the conveyor, marking fluid pro-
jecting means carried by said marking device, and
means for initiating and subsequently discon-
tinuing the operation of said fluid projecting
means during movement of the marking device
-with the work.

3. A marking apparatus comprising a conveyor
for continuously moving work to be marked along
& definite predetermined path, a marking device
assoclated with said conveyor for marking work
carried thereby and including a sandblast noz-
zle, means for moving said marking device with
said work during a portion of its movement along
said path, and control means including means for
moving said nozzle into engagement with the
work, means for then projecting a sandblast
through said nozzle, and means for discontinu-
ing said blast all of said control means being
operable during movemeat of the marking de-
vice with the work.

4, A marking apparatus comprising a conveyor
for continuously moving work to be marked along
a definite predetermined path, a marking device
assoclated with said conveyor for marking work
carried thereby and including a marking fluid
discharge nozzle, means for moving said marking
device with said work during a portion of its
movement along said path, and control means
including means for moving said nozzle into en-
gagement with the work, means for then pro-
jecting marking fluid through said nozzle, means
for retracting said nozzle, and means for subse-
quently discontinuing the projection of marking
fluid all of said control means being operable
during moveinent of the marking device with the
work.

5. A marking apparatus comprising a conveyor
for continuously moving work to be marked along
a definite predetermined path, a marking device
associated with said conveyor for marking work
carried thereby and including a marking fluid
discharge nozzle, and a hood around said nozzle
and provided with an opening therein, means for
moving said marking device with said work dur-
ing a portion of its movement along said path,
and control means including means for moving
said hood into engagement with said work and
with the opening therein surrounding the part
of the work to be marked, means for then pro-
jecting marking fluid through said nozzle, and
means for subsequently discontinuing the pro-
Jection of marking fluid all of said control means
being coperable. during movement of the mark-
ing device with the work.

6. A marking apparatus comprising a conveyor
for continuously moving work to be marked along
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8 definite predetermined path, a marking device
associated with said conveyor for marking work
carried thereby and including s sandblast noz-
zle, and a hood having an open end surrounding
the discharge outlet of said nozzle, means for
moving said marking device with said work dur-
ing a portion of its movement along said path,
and control means including means for moving
said hood and sald sandblast nozzle into engage-
ment with said work, means for projecting a blast
of sand through said nozzle, means for subse-
quently discontinuing the projection of sand
through the nozzle, and means for retracting said
hood and sald nozzle, all of said control means
being operable during movement of the marking
device with the work, .

7. A marking apparatus comprising a conveyor
for continuously moving work to be marked along
a definite predetermined path, a marking device
associated with said conveyor for operative asso-
ciation with the work carried thereby, said device
including a sandblast nozzle, a stencil covering
the outlet opening of said nozzle, and means for
retaining the stencil thereagainst, means for
moving said marking device with the work during
a portion of. its movement along said path, and
control means including means for moving said
nozzle to bring the stencil into engagement jwith
the work, means for projecting a blast of sand
through said stencil, means for discontinuing
said blast and means for retracting said nozzle
and stencil, all of said control members operable
during movement of the marking device with the
work. .

8. A marking apparatus comprising a conveyor
for continuously moving work to be marked along
a definite predetermined path, a marking device
associated with said conveyor for operative asso-
ciation with the work carried thereby and includ-
ing a sandblast nozzle comprising a transversely
elongated air chamber and a transversely elon-
gated sand chamber arranged in superimposed
relationship, a mixing chamber in advance of
and communicating with said air and sand
chambers, and a discharge chamber in advance
of and communicating with said mixing cham-
ber, means for moving said marking device with
said work during a portion of its movement along
sald path, and means for introducing air under
pressure into said air chamber and sand into said
sand chamber whereby to project a blast of sand
through and out of said discharge chamber dur-
ing movement of the marking device with the
work.

9. A marking apparatus comprising a conveyor
for continuously moving work to be marked along
a deflnite predetermined path, a marking device
associated. with said conveyor for operative asso-
ciation with the work carried thereby and in-
cluding a sandblast nozzle comprising two outlet
plates and one middle plate member secured to-
gether, a cut-out portion on one side of said mid-
dle plate defining a sand chamber, a cut-out por-
tion on the opposite side of said middle plate de-
fining an air chamber, a mixing chamber com-
municating with and in advance of said air and
sand chambers, and a discharge chamber com-
municating with and in advance of said mixing
chamber, means for moving said marking device
with said work during a portion of its movement
along said path, and means for introducing air
under pressure into said air chamber and sand
into said sand chamber whereby to project a blast

78 of sand through and out of sald discharge cham-

A o
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ber during movement of the marking device with
the work.,

10. A marking apparatus comprising a convey-
or for continuously moving work to be marked
along a definite predetermined path, a marking
device associated with said conveyor for opera-
tive association with the work carrieq thereby
and including a sandblast nozzle comprising two
outer plutes and one middle plate secured to-
gether, said middle plate being cut out to define
a transversely elongated sand chamber on one
side thereof and a transversely elongated air
chamber on the other side, a discharge nozzle
flared toward the exit end thereof, and a mixing
chamber between said sand and air chambers
and said discharge chamber, means for moving
said marking device with said work during a
portion of its movement along said path; means
for introducing air under pressure through one
of said outer plates into said air chamber and
for introducing sand through the other outer
plate into said sand chamber for projecting a
blast of sand through and out of said discharge
chamber during movement of the marking de-
vice with the work, and means for cutting off the
supply of air and sand before said movement is
stopped. .

11. A marking apparatus comprising a con-
veyor for continuously moving wcrk to be marked
along a deflnite predetermined path, a marking
device associated with said conveyor for operative
association with the work carried thereby and
including a sandblast nozzle comprising a trans-
versely elongated air chamber and a transversely
elongated sand chamber arranged in superim-
posed relationship, & mixing chamber in advance
of and communicating with said air and sand
chambers, and a discharge chamber in advance
of and communicating with sald mixing cham-
ber, means for moving said marking device with
sald work during a portion of its movement along
said path, and control means including means for
moving said discharge chamber into contact with
the work, means for introducing air under pres-
sure into said air chamber and sand into said
sand chamber whereby to project a blast of sand
through and out of said discharge chamber,
means for cutting off the supply of sand.angd air,
and means for retracting sald discharge cham-
ber, all of said control means heing operable dur-
ing kmovement of the marking device with the
work.,
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12. A marking apparatus comprising a con- '

veyor for continuously moving work to be marked
along a definite predetermined path, a marking
device associated with said conveyor for opera-
tive association with the work carried -thereby
and Including a sandblast nozzle comprising a
transversely elongated air chamber and a trans-
versely elongated sand chamber arranged in
superimposed relationship, a mixing chamber
advance of and communicating with said air and
sand chambers, and a discharge chamber in ad-
vance of and communicating with said mixing
chamber, a stencil covering the discharge end
of sald discharge chamber, and means for retain-
ing said stencil against said opening, means for
moving sald marking device with said work dur-
ing a portion of its movement along said path,
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and control means comprising means for moving 70

sald sandblast nozzle into contact with said work,
means for introducing air under pressure into
said air chamber and sand into said sand chamber
whereby to project a blast of sand through said
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stencil, means for subsequently cutting off the
supply of air and sand, and means for retracting
said nozzle.

13. A marking apparatus comprising a con-
veyor for continuously moving work to be marked
along a definite predetermined path, a marking
device associated with said conveyor for opera-
tive association with the work carried thereby
and including a sandblast nozzle comprising a
transversely elongated air chamber and a trans-
versely elongated sand chamber arranged in su-
perimposed relationship, a mixing chamber in
advance of and communicating with said air and
sand chambers, and a discharge chamber in ad-
vance of and communicating with said mixing
chamber, a stencil covering the open discharge
end of said discharge chamber, means for re-
taining said stencil against said opening, and an
open ended hood surrounding the discharge end
of said discharge chamber, means for moving the
marking device with said work during a portion
of its movement along said path, and control
means comprising means for moving said sand-
blast nozzle to bring said stencil and said hood
into contact with the work, means for introducing
air under pressure into said air chamber and
sand into said sand chamber whereby to project
a blast of sand through said steneil, means for
subsequently cutting off the supply of air and
sand, and means for retracting said nozzle.

14. A marking apparatus comprising a con-
veyor for continuously moving work to be marked
along s definite predetermined path, a marking
device associated with the conveyor for operative
association therewith, said device Including a
carrisge mounted to travel in a path parallel to
the path of travel of the conveyor, & marking
fluid projecting nozzle mounted on said carriage
for movement toward and away from said work,
means for causing said carriage to be moved by
the conveyor, and means for moving said nozzle
into engagement with said work and for supply-
ing fluid thereto while said. carriage is moving
with said conveyor.

15. A marking apparatus comprising an endless
chain type conveyor for continuously moving work
to be marked along a deflnite predetermined path,
& marking device comprising a pair of plate mem-
bers mounted at either side of said conveyor for
movement parallel therewith, a shaft extending
between said plates and mounted therein for free
rotary movement, a sprocket keyed to said shaft
and in normally driven engagement with the
chain of sald conveyor, means for locking said
shaft against rotation to permit the conveyor
chain to drive said marking device, a sandblast
nozzle mounted on said carriage and directed to-
ward the work carried thereby, and control means
comprising means for . actuating said locking
means and means for supplying sand under pres-
sure to said nozzle during travel of sald marking
device with said conveyor.
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