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This invention relates to abrasive blast mark-
ing machines, especially such machines in which
an gbrasive blast is employed for marking arti-
cles, a perforated mask or stencll being drsposed
over the portion of the article toward which the
blast is directed so-thal the article is »predeter-
minedly marked by impingement ¢f abrasive par-
ticles against the article through the perforations
in the mask or stencil. Machines of the type
mentioned are used widely for .applying trade-
marks and other indigia to articles made of vari-
ous materials, being primarily employed for the
marking of metal articles. i
" Machines of fthe general type above referred
to ‘which. have heretofore been employed have
been subject to cerfain disadvantages. A rela-
tively concentrated blast will treat only a small
surface area at one time. Consequently it is
desirable to provide for relative movement be-
tween the axis of the blast and the work heing
treated so that the blast will act on the ares of
the work which it is desired to treat. To t_hat
end. it has heretofore heen proposed to mount en
‘the machine frame a slide against which work
to be treated by the blast is adapted t0 be posis
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tioned, the slide being movable back and forth

in guides. This is unsatisfactory first because
the abrasive gets into the guides and mterferes
with free operation of the slide and second be-

cause the abrasive works its way outb between :

the slide and the frame and contaminates the
surrounding air to the detriment of the health
of workmen and the cleanliness of the shop.
‘Moreover, abrasive blast marking machines as
heretofore proposed have been wasteful of gbra-
sive, which may be quite expensive.

T have devised an abrasive blast marking ma—
chine obviating the d1sadVantages above pointed
out which have-been inherent in such machines
as heretofore proposed.” I provide for substan-
tially frictionless movement of - the ‘head against
which the work is p051tioned for treatment by
the blast and I confine’ the abrasive within the
Tnachine so that it cannot work its way out into
the surrounding atmosphere. 1 filter from the
ghrasive the air used for creating the blast and
reuse -the abrasive, maintaining ‘it at gl times
in- a ‘chamber “in the machine. " -

I provide, in an abrasive blast ‘marking ma=
‘chine ‘having a nozzle, means for discharging an
abrasive blast through the ‘nozzle and a head
against which ‘work to be treated by the blast
‘may be positioned, supporting means for the head
including a flexible- -portion enabling substantially
frictionless movement of the head relatively to
the-nozzle in 4 direction transverse of the direc-
tion of -the blast. The supporting means -for
the head-preferably -includes-an elongated sup-
porting- member at least a portion of which ‘is
flexible, said member extendmg generally paral-
Jel to-the direction of thé blast. 1 désirably em-
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ploy a plurality of elongated supportmg mems
bers positioned generally apout the nozzle and
Lach having at ledst. a portron wh1ch is ﬂexl—
ble.” The upportmg members may také the form
of posts each having .at least a portmn of its
Iength cons1st1ng of a plece of flexihle tubing.
I may employ a plurality of posts connected with
the base or frame of the machine d1sposed -about
the nogzie or blast condult in generally parallel
1elatlonsh1p theroto together with a plurality of
bosts connectcd w1uh the head and a plurahty of
pieces of fexible tubmg each embracxng anend. of

‘one of the ﬁrst mentioned posts and an end of

one of the ueccnol mentron,ed posts. More speci-
ncally, each of the elonga ted supporting mem-
Bers for the head may comprise a rod at each
end ahd ‘a rod intermediate the ﬁrst mentioned

‘rods. Qnd two lcnvtns of flexible tublng each ems=

breczng the opposed .ends of one of the ﬁrst men-
rods. and the second mentloned rod
I,.further provide, in an gbrasive blast marking
rnch,me havmg a nouzle means for discharging
‘through the nozzle a blast of air and abraswe an,d
a head agalnst which work to be treated by 1 the

,blast may he poutroned an- air-pervious cham—

ber connected with the head and into which the
nozzle dischiarges so that the air component of

'the blast passes oub of said chamber. while the

abrasive component remains Wlthln sa1d cham-
ber I desirably plOVl,de an abraswe receptacle,
'tlle air-pervious chamber commumcatmg with
the head and the receptacle 0. that the air com-
ponent of the blast’ passes out of the cham]oer

AWhll“ the abrasme component is returned to the
,receptacle

I still' further pr ovide, in an abrasive. blast
marking maohme having an abrasive receptacle,
an ejector extendmg upwardly through the. abra-
sive receptacle 2 source of compressed air, a con-
nectmn from the source of .compressed air to the
gjector sothat 2 blast of air with entrained ab1 A

Sive nom the receptacle is dlscharged upwardly

through the eJectox ana a head agamst Whlch

alr pelvmas materml seahng the receptacle to
the “head to foxm an air-pervious chamber mto
which the ej jettor dlsc"larges S0 that the air com-
ponent of the blast passes out of said chamber

into.
receptacle The air- perv1ous matenals 1s pref-
eraply flexibie, the machine functmnmg to filter
air-from the entr ained abraswe in the same man-
ner as a vacuum cleaner filers air from the en-
trajged- dust -and dirt which 4t draws in.. The
flexible air-pervious material is of especlal ad-
vantage when sealed to -the statlonary abra,swe
receptacle ab- the bottom and the movable head
atthe top as thEle is thus formed a closed cham-
ber-which'is mamtamed closed in all. relat1ve bo-
sitions of-the head and receptacle

I preferably prov1de meaxns for limiting move-
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ment of the head transversely of the blast, such
means being adjustable so that the movement of
the head may at. dll times be.confined between
desired limits. I also provide for restraining the

head against turning movement, allowing it free- -

dom of movement in all directions in a plane gen-
erally perpendicular to the axis of the blast but
with fixed orientation in that plane.

Other details, objects and advantages of the
invention will become apparent as the following
description of a present preferred embodlment
thereof proceeds.

(513

10.

In the accompanying drawings I have shown a .

present preferred embodiment of the invention,
in which .
. "Figure 1 is a vertical cross-sectional view
through an abrasive blast marking machine;
“Pigure 2 is an elevational view of the marking
'machine as seen from the right in Figure 1;
" " Figure 3 is a top plan view of the marking ms-
chine; and
' Flgure 4 is a fragmentary vertical cross-sec-
tional view of a portion of the machine.
Referring now more particularly to the draw-
ings, there is provided s base 2 mounted on feet 3
and to which is bolted by bolts 4 a generally cylin-
drical support § having a flanged bottom 6 through
which the bolts pass. The support 5 has a ver-
tically arranged central bore 1 which is inter-
sected by a lateral opening 8. Seated upon the
support 5 is an abrasive receptacle 9 having at
its ‘boftom a downward projection 10 extending
into ‘the bore 7 of the support 5, Through the
projection {0 is a vertical bore {i. The recep-
tacle 9 flares from relatively small horizontal
cross-section adjacent its bottom to relatively
great horizontal cross-section adjacent its top
and has at ils top a vertical cylindrical rim 2.
* There is provided a source of compressed air.
The air may come from any suitable compressor
and enters the marking machine through an air
inlet pipe I3 which enters an elbow 14 which in
turn enters the bore il in the downward projec-
tion 10 of the abrasive receptacle 9. An air tube

15, enters the top of the bore 1i and projects ver- .

tically, Having an ejector 15 at its upper end whose
funetion will presently be deseribed. An abrasive
tube 17 surrounds the air tube I5 and seats on
the bottom of the receptacle 9. An annular pas-

sage 18 is provided between the outside of the 5

air tube 15 and the inside of the abrasive tube
‘{1 through which abrasive is adapted to be drawn
upwardly by the ejector as will presently be de-
seribed. Suitable set screws {9 are threaded into

the abrasive tube and bear against the air tube ;

to insure maintenance of the annular passage 18.
At its bottom the abrasive tube 17 has a series of
opeénings 20 through which the annular passage
18 commiunicates with the interior of the recep-

tacle 8. At its upper end the abrasive tube IT is .

provided with a blast nozzle 21 maintained in
blace by a set screw 22.

Disposed in the abraSWe receptacle 9 is ﬁnely
divided abrasive material 23. This may be any
suitable abrasive material, as, for example, sand,
metallic abrasive, ete, It lies in the receptacle 9
to a substantial depth, the abrasive adjacent the
tube [T being adapted to pass through the open-
ings 26 to enter the annular passage 18. When
compressed air passes upwardly through the tube
I8 and the ejector 16 at high velocity it draws
abrasive from the abrasive receptacle § through
the openings 20 and upwardly through the pas-
sdge 13 so that a blast of air and entrained abra-
sive issues at high velocity from the mouth of the
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nozzle 2i. This abrasive blast is adapted to im-

Dbinge. on material to be marked, the impinge-
‘ment of the abrasive agaiist the surface of the

material marking it in characteristic manner.

_The abrasive produces a series of fine pits in the

surface of the material giving the material an
etched appearance.
Fastened to the outside of the tube {1 within

the,receptacle,s is'a flange 24 whose diameter is

somewhat less than the diameter of the recepta-
cle 9 in the vertical plane of the flange. A vent
or breather tube 25 extends vertically through

_the flange 24 at a point near the tube 7 and has

its upper end disposed -above the top of the re-
ceptacle 8. The purpose of the tube 25 is to
prevent. the formation of a vacuum in the bot-
tom of the abrasive receptacle § which might in-

terfere with passage of the abrasive through the

Openings 20 and up through the annular pas-
sage 18.

The flange 24 is provided with a number of
bores 26 spaced about the tube 17, four such
bores being shown in the disclosed embodiment
of my machine. Each bore 26 receives the re-
duced lower end 27 of a pin 28, the enlarged body
portion of the pin projecting upwardly from the
flange 24. A length of flexible tubing 29, as, for
example, rubber tubing, is disposed about each
pin 28 but projects upwardly a considerable dis-
tance above the top thereof. Four rods 30 are
provided, each having an enlarged central por-
tion 31 and reduced upper and lower extremities
32 and 33, respectively, with a flange 34 below
the upper extremity 32 and a flange 35 above the
lower extremity 33. The lower extremity 33 of
each of the rods 30 fits into the upper end of
one of the tubes 29, the flange seating on the top
of the tube. A length of flexible tubing 36 fits
over the upper end 32 of each of the rods 30

_a.nd seats against the flange 24.

The head of the machine comprises a gener-
ally cylindrical member 37 having at its bottom a
flange 38 provided with four bores 38. The re-
duced upper end 49 of a pin 41 enters each of the
bores 39 from the hottom and the body of each
pin 4i pro;ectmg downwardly from the flange 38
fits into the upper end of one of the tubes 36.
Thus the head is supported by the four elongated
flexible supporting members or posts each com-
prising & pin 28, a tube 29, a rod 38, a tube 36
and 2 pin 41. The posts are made flexible by the
provision of the tubes 28 and 36. The head is
normally supported by the posts so as to be co-
axial with the nozzle 2f but may bhe moved trans-
versely with respect to the axis of .the nozzie
and hence transversely with respect to the direc-
tion of the blast to.dispose different surface por-
tions of the work to be marked in position.to be
acted on by the blast.

Screwed to the top of the member 31 by screws
42 is afi annular plate 43. Screwed to the plate
43 by screws 44 is a .cap member 45 having
through its top a window or opening 46. A gasket
430 is disposed between the plate 43 and the cap
member 45 to seal the same together. The mem-
ber 45 may be replaced by similar members with
different sized and shaped windows 46. The size
and shape of the window 46 is determined by the
size and shape of the markings to be applied by
the machine. An article to be marked has a
mask or stencil positioned over a surface thereof
and the article and mask are laid on top of the
member 45 with the mask downwardly so as to
bridge across the window 46. The mask is per-
forated so that the blast w111 ma.ke _the desired
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mafking ou the atticle nhrough the perforations

in'the mask. - -

“Pastened to the under surface of the plate 43
by:straps 47 is a rod 48.. The rod lies in & hori-
zontal plane and has both of its ends projecting
from.: the plate #3 as shown in Figure 3. Fas-
tened to the machiné frame by serews 49 is a
plate 50.to which is Tastened at its inner suiface
anianglé §1. Projecting upwardly from the angle
5{ is-a bar 52. Disposed about the top and side
faces of the bar 52 is a U-shaped ribbér strip
53. .Mounted upon the rubpér stiip 93 is a plate
53:the botton of which hids a saddle 55 overlying
and embracing the U-shaped rubber -strip 53.
Thus the plate 54 is in effect mounted for pivatal
movement about a horizontal axis extendihg ap-
proximately along the top of the bar 52, the re-
siliency of the U=shaped rubber strip 53 enabling
sueh movement of the plate 54.

Projecting upwardly from the plate 54 are tiwo
spaced . apart vertically elongated eyelets 56
thireugh ‘which the rcd 48 passes. A stcp meni-
Ber:57 in the form of a sleeve is slipped over each
end’' of the rod 48 and maintained in adjusted
position by a set screw 58. The machine frame
has a top 89 in which are formed two parallel
elongated openings 68 through which the eyelets
56 pass. Pivotal movement of the plate 54 isige-
companied by raovement of the rod 48 generally
in_a-‘horizontal direction perpendicular to the
axis-of the rod, such movement of the rod being
accompanied by consonant movementof thehead
of the mackine. - The héad may also be moved
back and forth in the direction ‘of the length of
the rod 48, the rod sliding within the eyelets §8.
The eyelets 5§ are vertically elongated to provide
for -angular movement of the plate 54 while the
head: moves in a generally horizontal -direction
perpendicular to. the bar §2. Movement of the
head. in the ‘direction of the length of the rod
48 is limited by the stop meinbers 57 -one ‘of
which at each limit of such. movement strlkes ione
of the eyelets 56.

The frame has a horizontal slet 61 in its rear
faee near its top. -An L-shapeéd meiber 62 has
one leg: extending downwardly from. the top.of
the machine overlapping the slot §i.and another
leg overlying the top -5§8 of the framie. A set
screw 63 passes through the downwardly extend=-
ing leg of the member 62 and enters the. siot
6i and is adapted to -maintain the member 62
in desired: -adjusted -position . longitudinally of
the slot .6f. The horizontal flange of the-meni~
ber 62 has.a V~shaped notch 64 therein, one of
the eyelets $6:1ying within that notch. ‘The mem-
ber :62 limits movement of the head -generally
horizontally at right angles to the length of ‘the
rod--48. With respect ‘to Figure 3; the fartker to
the right the member§2 is positiocned the greater
will be. the amplitude of movement allowed the
head in the horizontal direcetion.: perpendmular ‘to
the lengbh of the rod -48.

The'stop members 57 :and 52 as shown inthe
drawmgs are positioned fo hold ‘the head sta-
tlonary so that it cannot partake of any horizon~
tal movement. Each of the stops 57 is {otuching
the outer surface -of -one -of the eyelets §6, this
preventmg movement of the .rod 48 longitu-
dma,lly and the member §2 is-disposed as far as
it: will go toward the ‘left, viewing Figure 3, s0:
thab the eyelet 56 is disposed ‘at-the bottom of the
crotch of the V, thus holding the hesd against
movement in a horizontal plane at right wngles
to. the length of ‘the rod 48. :Any desired ampli-
tgde_p_f ‘movement-of the head longitudingily of
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the 10d- 48 may be provided for by moving thé
stop merabers-57 outwardly oh: the:rod.. Any:de-
sired-movement of the-head horizontally at right -
ghples to'the rod:48 may be provided for by mov=
ing the member 62:-toward the right; viewing Fig-
ufe 3, thils: positioning a ‘wider part of the v=
shaped notch 64 opposite the eyelet 56 and allow-
inggheater damplitude of generally p1vota1 move-
fient ‘of ‘the plate 54 :

There is-formed between the ﬂange 38-of the
héad ‘and the titn 12 of the ‘feceptacle 9-an ‘abra-
§ive confining dhamber by disposing & bag of
flexible air-pervious material therebetween. ‘“THe
structure of the bag does not constitute the ‘pres-
ent invention: so it is'not shown or described in
détail. The bag i$ ‘shown inore-or less-dizgram-
Mmatically if Figure 1 as & tapered slégve open
at both énds. The air-pervious: bag ‘or sleeve is
designated by reference numeral 65-and may, for
example, be of fabricsuch - as the material com-
miohly used for making vacuum -cleaner ‘bags.
Thesleeve 65 ‘is applied with sufficient ‘Tullness
that movement of the head as far as'the mecha-
nism Wwillipermit does'not streteh ‘the sleeve.  The
air from the blast is filtered through theée slesve
65, the abrasive at all times rémaining in the
chamber formed thereby. The top and bottom
of‘the sleeve may' ‘be clamped respectively to the
figtige 38 ‘and the rim 12'by any-: sultable clamp-
ing: means, ‘not shown,

There s’ prov1ded @ valve Tor ovening and clos-
itig the-air inlet {3, that valve conveniently be-
ing - controlled, electncally or otherwise, by. a
treadle adapted $0-be‘depressed by the operator’s
foot and ‘operative ‘when depressed ‘toopen the
valve. The operator positions atop the head-and
so-ag to bridge the wmdow 46 an ‘article to be
niarked: with a ‘mask ‘over “its ‘bottom - surface
and thén opens-the air-valve, ‘The air moves up=
wardly through the air tube-i5-at high' velocity
and passes-through the ejector 18 'and the nozsie
Z1. The ¢jector- creates a‘vacuum in ‘the @annu-
lar passage I8 between the air tube {5 and the
abrasive ‘tube 17T and -abrasive is drawn up.
through that annular passage and is entrained
with!the air-at the upper extremity of the ejector
19 'so that ‘a blast of air with entrained sbra-
siveis dzscharged upwardly through the niozzle 24,
If ‘it is‘desired to mark a wider area of the Wwork
than cén be marked when the heéad is stationary
with'respect to the nozzle the head is moved réla-
tively to'tte nozzle in g generally horizontal plana
far‘enough to allow the blast to impinge on ‘all
of‘the surface-of the work ‘which'is to be markéd.
To'prevent gredater movement of the head than'is
Hecedsary ‘for-complete ‘miarking of the article”
the stops 5T and 62 are appropriately set. “The
abrasive after impinging on the work ‘drops baek
down within ‘the ‘¢hamber ‘to ‘the receptacle 8,
the air beihg filtered ‘out  through the sleeve §5.
Thus'the abrasive is gt all: times contined within
the ehamber and {5 continually ‘reused. The air
is“filtered out and there is' no contamination by‘
abrasive-of the:atmosphere of ‘the shop. "As Tong
as‘the work is-held tightly over the window 4§
there is no way for-abrasive to-escape into the
atmosphere. The head may be very-easily moved
by slight pressure -of ‘the operator’s hands, its
niovement- being - substantlally frictionless by
réason of ‘the prov1s1on of the ﬂe*{lble ‘tubes 28
and “36. .

Although-the movemient-‘of the head has 'been.
referred to as substantially horizontal, the head
maytilt somewhat -duiing its ‘generally horizontal
movement. - The moverent is“refatively limited
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and although not exactly horizontal is, substan-
tially so and for practical purposes may be re-
garded as horizontal.. The plate 54 with the
eyelets 56 and the rod 48 restrain the head from
twisting or turning movement so that the head
is movable generally horizontally but with fixed
erientation in the horizontal plane. o

While I have shown and described & present
breferred embodiment of the invention it is to be
distinetly understood. that the invention is not
limited thereto but may be otherwise variously
embhodied within the scope of the following
claims. S

I claim: . ‘

1. In an abrasive blast marking machine hav-
ing a nozzle, means for discharging an abrasive
blast through the nozzle and g head against
which work to be treated by the blast may be
positioned, supporting means for the head in-
cluding a flexible supporting portion enabling
substantially frictionless movement of the head
relatively to the nozzle in a direction transverse
of the direction of the blast. ;

2. In an abrasive blast marking machine having
2 nozzle, means for discharging an abrasive blast
through the nozzle and a head against which
work to be treated by the blast may be posi-
tioned, supporting means for the head including
an elongated supporting member at least a por-
tion of which is flexible, said member extend-
ing generally parallel to the direction of the
blast, whereby the head may be substantially
frictionlessly moved relatively to the nozzle in a
direction transverse of the direction of the blast.

3. In an abrasive blast marking machine hav-
ing a nozzle, means for discharging an abrasive
blast through the nozzle and a head against
which work to be treated by.the blast may be
positioned, supporting means for the head in-
cluding a plurality of elongated supporting mem-
bers positioned generally about the nozzle and
each having at least a portion which is flexible,
whereby the head may be substantially friction-
lessly moved relatively to the nozzle in a direc-
tion transverse of the direction of the blast, ;

4. In an abrasive blast marking machine hav-
ing a nogzle, means for discharging an abrasive
blast through the nozzle and a2 head against
which work to be treated by the blast may be

positioned, supporting means for the head in- §

cluding a plurality of posts positioned generally
about the nozzle, at least a portion of the length
of each of the posts consisting of a piece of flex-
ible tubing, whereby the head may be substan-
tially frictionlessly moved relatively to the nozzle
in a direction transverse of the direction of the
blast. ' ,

5. In an sbrasive blast marking machine hav-
ing a base, a blast conduit projecting from the
base, means for discharging an abrasive blast
through the conduit and a head against which
work to be treated by the blast may be posi-
tioned, supporting means for the head including
a Plurality of posts connected with the base dis-
posed about the conduit in generally parallel re~
lationship thereto, a plurality of posts. connected
with the head and a plurality of pieces of flexible
tubing each embracing an end of one of the first
mentioned posts and an end of one of the sec-
ond mentioned posts, whereby the head may be
substantially frictionlessly moved relatively to
the nozzle in o direction transverse of the direc-
tion of the blast. . .

. 6. In an abrasive blast marking machine hav-
ing a nozzle, means for discharging an abrasive
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blast. through the nozzle and a head agsinst
which work to be treated by the blast may ke
positioned,; supporting means for the head:in-
cluding a plurality of elongated supporting mem-
bers positioned generally about the nozzle in gen-
erally parallel relationship thereto, each.of the
elongated supporting members comprising g rod
at each end and a rod intermediate the first
mentioned rods and two lengths of flexible tub-
ing each embracing the opposed ends of one of
the first mentioned rods and the second. men-
tioned rod, whereby the head may be substan-
tially frictionlessly moved relatively to the nozzle
in a direction transverse of the direction of the
last, . :

7. In an abrasive blast marking machine hay~
ing a nozgle, means for discharging through the
nozzle a blast of air and abrasive and g head
against which work to be treated by the blast
may be positioned, means mounting the head for
movement transversely of the nozzle and an air-
pervious flexible sleeve forming a flexible air~
pervious chamber connected with the head and
which flexes upon movement of the head and into
which the nozzle discharges so that the air com-
ponent of the blast passes out of said chamber
while the. abrasive component remainsg within
said chamber, :

.8. In an abrasive blast marking machine hav-
ing an abrasive receptacle, an ejector extending
upwardly through the abrasive receptacle, a con-
nection from a source of compressed air to the
ejector so :that a blast of air with entrained:
abrasive from the receptacle is discharged up-
wardly through the ejector and a head against
which work to be treated by the blast may be
positioned, a plurality of fiexible elongated sup-
porting members for the head, said members be-
ing positioned generally about the ejector in gen-.
eraily. parallel relation thereto .so that the head
may .be substantially frictionlessly moved rela-
tively to the ejector in a direction transverse of
the direction of the blast and air-pervious flexible
material sealing the receptacle to the head to
form an. air-pervious chamber into which the
ejector discharges so that the air component of
the blast passes out of the chamber while the
abrasive component drops back into the recep-
tacle..

9. In an abrasive blast marking machine, an
upwardly open abrasive receptacle, an air tube
extending upwardly through the receptacle with
its interior out of communication with abrasive
in the receptacle, an abrasive tube surrounding
the air tube, the interior of the abrasive:tube
communicating with abrasive in the receptacle;
means whereby a blast of air through the air
tube causes abrasive to be drawn from the recep-~-
tacle through the annular space between the
abrasive tube and the air tube to be entrained
with the air to form a blast of air and abrasive
which is discharged upwardly, a head against
which work to be treated by the blast may be
positioned, a plurality of flexible elongated sup~
porting members for the head, said members
extending upwardly from within the receptacle
and being positioned generally about the sbra-
sive -tube in generally parallel relation thereto
so that the head may be substantially friction-
lessly moved relatively thereto in a direction
transverse of the direction of the blast, and air-
pervious flexible material sealing the receptacle
to the head to form an air-pervious chamber into
which the blast is discharged so that the air com-’
ponent of the blast passes oub of the chamber
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while the gbrasive component drops back into
the receptacle.

10. In an abrasive blast marking machine hav-
ing a nozzle, means for discharging an abrasive
blast through the nozzle znd g head against
which work to be treated by the blast may be
positioned, supporting means for the head carry-
ing the head for movement relatively to the
nozzle generally in a plane fransverse of the di-
rection of the blast and means connected with
the head permiiting movement of the head in
any direction generzlly in said plane but main-
taining the head against substantial turning
movement in said plane.

1i. In an abrasive blast marking machine hav-
ing a nozzle, means for discharging an abrasive
blast through the nozzle and g head against which
work to be treated by the blast may be positioned,
flexible supporting means for the head carrying
the head for substantially frictionless movement
relatively to the nozzle generally in a plane trans-
verse of the direction of the blast and guide means
for the head maintaining it against substantial
turning movement in said plane.

12. In an abrasive blast marking machine hav-
ing a nozzle, means for discharging an abrasive
blast through the nozzle and a head against which
work to be treated by the blast may be positioned,
flexible supporting means for the head carrying
the head for substantially frictionless movement
relatively to the nozzle generally in a plane trans-
verse of the direction of the blast and means for
limiting movement of the head generally in said
plane in each of two directions generally at right
angles to each other, said means being adjustable
so that the limits of movement of the head in
each of said directions may be changed as de-
sired.

13. In an abrasive blast marking machine hav-
ing a frame, & nozzle mounted in the frame,
means for discharging an abrasive blast through
the nozzle and a head against which work to
be treated by the blast may be positioned, flexi-
ble supporting means for the head carrying the
head for substantially frictionless movement rel-
atively to the nozzle generally in a plane trans-
verse of the direction of the blast and guide means
for the head including an elongated guide mem-
ber connected with one of the frame and the
head, a guide device connected with the other
thereof cooperating with the elongated guide
member for guiding the head for movement gen-
erally in the direction of the length of the elon-
gated guide member and stop means on the elon-
gated guide member adapted to engage the guide
device to limit movement of the head in said di-
rection, the stop means being adjustable along
the elongated guide member so that the limits
of movement of the head in said direction may
be changed as desired.

14, In an abrasive blast marking machine hav-
ing a nozzle, means for discharging an abrasive
blast through the nozzle and a head against
which work to be treated by the blast may be
positioned, flexible supporting means for the head
carrying the head for substantially frictionless
movement relatively to the nozzle generally in
a, plane transverse of the direction of the blast,
a member mounted for substantially pivotal
movement about an axis substantially parallel to
but offset from said plane, said member inter-
secting said plane, and connections between said
member and the head permitting movement of
the head in said plane but maintaining the head
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against substantial turning movement in said
plane.

15, In an abrasive blast marking machine hav-
ing a frame, a nozzle mounted in the frame, means
for discharging an abrasive blast through the
nozzle and a head against which work to be
treated by the blast may be positioned, flexible
supporting means for the head carrying the head
tor substantially frictionless movement relatively
to the nozzle generally in a plane transverse of
the direction of the blast, a member mounted in
the frame for substantially pivotal movement
about an axis substantially parallel to but offset
from said plane, said member intersecting said
plane, an elongated guide member connected with
one of said first mentioned member and the head
and extending generally parallel to said axis, a
guide device connected with the outer of said
first mentioned member and the head cooperat-
ing with the elongated guide member for guid-
ing the head for movement generally in the di-
rection of the length of the elongated guide mem-
ber, movement of the head at right angles to the
length of the elongated guide member being ac-
companied by pivotal movement of said first men-
tioned member, said first mentioned member, the
elongated guide member and the guide device co-
operatively maintaining the head against sub-
stantial turning movement in said plane.

15. In an abrasive blast marking machine hav-
ing a unozzie, means for discharging an abrasive
blast thirough the nozzle and a head against which
work to be treated by the blast may be posi-
tioned, flexible supporting means for the head
carrying the head for substantially frictionless
movement relatively to the nozzle generally in a
plane transverse of the direction of the blast, a
member set in a flexible mounting and movable
therein generally pivotally about an axis substan-
tially paraliel to but offset from said plane, said
member intersecting said plane, and connections
between said member and the head permitting
movement of the head in said plane but main-
taining the head against substantial turning
movement in said plane.

17. In an abrasive blast marking machine hav-
ing a nozzle, means for discharging an abrasive
blast through the nozzle and a head against which
work to be treated by the blast may be positioned,
fiexible supporting means for the head carrying
the head for substantially frictionless movement
relatively to the nozzle transverse of the direc-
tion of the blast, a generally V-shaped stop mem-
ber for limiting movement of the head in one di-
rection, said member being adjustably position-
able generally along the bisector of the V where-
by to change the limits of movement of the head
in said direction. ‘

JOSEPH M. ESCHER.
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