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My invention relates to improvements in metal spraying such jets even in instances where the parts are not manufactured
equipment and has to do, more particularly, with improvements to close tolerances.
in pistols for spraying such metals as lead, tin, zinc and the like, Further objects, and objects relating to details and economies
either pure or alloyed. While not necessarily so restricted, in of manufacture and operation will definitely appear from the de-
many aspects the present invention may be regarded as an intailed description to follow. In one instance, | accomplish the ob-
provement upon the general type of metal spraying devices dis{ects of my invention by the means described in the following
closed and claimed in my prior U.S. Patent Nos. 1,968,329 andspecification. My invention is clearly pointed out in the ap-
1,979,179, granted July 31, 1934, and October 30, 1934, respecPended claims. A preferred embodiment of my invention is il-
tively. lustrated in the accompanying drawings forming a part of this
It is a primary object of the present invention to provide a SPecification in which:
metal spraying device which may be fabricated and assembled Figure 1 is a view, partly in side elevation and partly in cross
at extremely low cost. section, of a preferred form of metal spraying pistol embodying
Itis another object of my invention to provide a pistol-type the presentinvention;
metal spraying device which, while extremely light and easily ~ Fig. 2 is a front view of the pistol illustrated in Fig. 1;
operated, is amply sturdy to withstand the abuse to which such Fig. 3 is a view, in top elevation, of the front portion of the
devices are subjected in use by unskilled operators. pistol illustrated in Fig. 1;
Itis an object of my invention to provide a metal spraying pis-  Fig. 4is aview, in side elevation, of the forward portion of the
tol of the “stick feed” type which is equipped with means for device shown in section in Fig. 1;
steadying and guiding the stock during feeding thereof and Fig. 5 is a detail sectional view of the same device taken on
which permits the manual release of the stick of stock metal be-the line5—5of Fig. 1 and viewed in the direction of the arrows;
fore it has been consumed to such an extent that the free end Fig. 6 is a detail sectional view of the melting chamber of the
thereof is uncomfortably hot to the touch. same gun, the melting chamber having been shifted, 90 degrees,
It is an object of my invention to provide a simple metal about its journaled mount upon the air tube, to render the torch
spraying pistol of the “turnhead” type convertible to constitute Usable as a preheating or reheating device, this view otherwise
a preheating torch, which device is provided with simple lock- being taken on the liré—6 of Fig. 1;
ing means for maintaining proper alinement of torch and stock- ~ Fig. 7 is a detail view, on an enlarged scale, of the nozzle of
melting chamber. the pistol shown in Fig. 1; and
It is an object of my invention to provide a simple metal Fig. 8 is a detail sectional view taken on the 8re8 of Fig.
spraying pistol of the “turnhead” type convertible to constitute 1, showing the rear spring support of the journaled mount of the
a preheating torch, which device is provided with a novel self- device illustrated in Fig. 1.
sealing swivel joint of leak proof construction. In the application drawings, Figures 1 to 6 and Figure 8 are
It is an object of my invention to provide a simple metal drawn to full scale. Throughout the drawings the same reference
spraying pistol of the “turnhead” type convertible to constitute Numerals refer to the same parts.
a preheating torch, the melting chamber of which pistol is pro-  Inthe broad sense, but not by way of limitation, my invention
vided with a heat insulated handle for shifting the melting cham- may be said to reside in improvements and refinements upon a
ber with respect to the torch, and available, during the metaldevice of the general type disclosed and claimed in my Patent

spraying operation, as a supplemental grip for steadying the deNo. 1,979,179, granted October 30, 1934. The present invention
vice when working to close limits. has especial application to metal spraying pistols of the turn-

It is a further object of my invention to provide a novel, head typeinwhichthe heating torch and the melting chamber for

highly efficient air nozzle structure for metal spraying equip- the Stock metal are relatively displaceable to permit use of the
ment which nozzle, in addition to its efficient distribution of air {OTCh Per se as a means for preheating objects to be coated or

about the metal-spraying jet, serves to maintain alinement offilled or as a means for reheating sprayed coatings or fillings af-
ter their application. One feature of my invention as applicable

to spraying apparatus of the patented type aforesaid consists in
*This series of historical patents concerned with thermal spray tech- the provision of a journaled-mounting for the rotatable head,

nology has been compiled by C.C. Berndt (SUNY at Stony Brook, Which mounting is provided with latch means for maintaining
NY) and K.A. Kowalsky (Flame-Spray Industries, Inc., NY). positive alinement of the head with the torch member employed
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for the heating thereof. Another feature of the present invention,silient means such as a helical spring carried by the air tube. In
as applied to such patented spraying apparatus, consists in themetal spraying apparatus of the stick-feed type such as de-
elimination of fibrous packing between the compressed air tubescribed in my aforesaid prior patent, the stock metal employed
and the rotatably journaled spray head, and the substitutioncommonly has the form of a stick or rod of approximately ten

therefor, of a simple swivel mounting including abutting flange inches in length and weighing approximately one pound. Where
surfaces maintained in substantially leakproof association by re-such stock is employed, the lower end thereof, which rests in the
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melting chamber of the spray head, is progressively reduced tdioned, the free hand of the operator is relied upon for steadying
the molten state, and a considerable portion of the heat transmitthe upper end of the stick, and said upper end finally reaches the
ted to the melting lower end travels upwardly through the stick melting chamber which is in proximity with the flame emanat-
with the result that, when the major portion of the stick has beening from the torch of the apparatus, the steadying of the stick by
consumed, the upper end thereof becomes quite hot to the touchihe operator’s hand during this period is liable to occasion con-
Moreover, because of the fact that, in the prior apparatus mensiderable discomfort. The present invention, accordingly, fur-
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ther consists in the provision of guide means for said stock asthe thread§0and51 are maintained in a snug contact, reducing
fed, which guide means eliminate the requirement that the op-leakage of compressed air past said threads to a minimum. The
erator steady and otherwise assist in the feeding of the stock witlsaddle membes3 serves the function of a strut inasmuch as its
his free hand. The liberation of the operator’s free hand from the upper portion is engaged with the flan§8sf the torch tub85.
duty of steadying and feeding the metal stock is further availed Preferably, although not essentially, the intermediate portion of
of by the provision, in accordance with the present invention, of the saddle membé&3, which portion bridges the tub@8 and
a supplemental handle adjacent the forward end of the metal1,is of such length as to place these tubes under a slight stress.
spraying pistol, which supplemental handle may be grasped byAlternatively, the upper portion of the saddle ment@may be
the hand of the operator to steady the equipment to a marked exformed integral with the tub@9 by welding or silver-soldering
tent, reducing fatigue upon the operator’s hand which grasps thg(not shown), thus providing a rigid structure.
grip portion of the device as well as rendering possible a more  The helical spring3tends to provide resistance to turning or
accurate projection of sprayed metal. Finally, the present inven-rotative movement of the spraying hedxlipon the air tub20.
tion solves a problem in previous constructions which some- Moreover, a pair of stop membé&ands5 are provided which
times arose where the apparatus had been subjected to excessiaee engageable with the tip end of torch t8&and limit the ex-
abuse, and the perfect alinement of the jets of the device hadent of rotative movement to approximately 90 degrees, as illus-
been disturbed. In accordance with the present invention suchtrated in Figs. 5 and 6, Fig. 5 showing the stop elerbént
injury or misalinement of the jets is positively precluded, the engaged with the tip of the torch tube, in which position the melt-
walls of the orifices of the air nozzle or jet being in positive con- ing chambef5 of the device is disposed for heating by the torch
tact with the metal jet. 35,and Fig. 6 illustrating the std® engaged with the tip of the
More specifically, and with particular reference to the ac- torch tube, in which relation the flame emanating from the torch
companying drawing in which I have illustrated a preferred em- 35clears the melting chamber and may be employed for preheat-
bodiment of the present invention, there is shown in Fig. 1 aing or reheating purposes. Intermediate the &idjpnd55,and
metal spraying pistol consisting of a spraying h&@dhaving integral therewith and with the castiig is a cam portiorb6
formed therein a melting chamber or gétadapted to receive  provided with a slightly reentrant sectidiadjacent the stopt
stock metal in stick form, and carrying threadedly mounted jets and engageable with the undersurface of the tip of the torch tube
16 and17 for molten metal and compressed air, respectively; a in such fashion as to slightly upwardly flex the relatively rigid
control head 1,a manual grit2,and a compressed air conduct- torch tube35and restrainingly retain the melting chambg&in
ing tube20 by which the spraying hedd and control head1 alinement with the torcB5 when said reentrant cam portion is
are held in assembly. As in the pistol construction of my prior engaged with the torch tube.
patent previously mentioned, compressed air is supplied to the Diametrically opposite the reentrant port®hof the canb6
device by the connection, to the threaded nigplef a flexible is provided a boss8, integral with the casting0. This boss is
air supply hose (not shown). Thence, air is conducted, subject tanternally threaded to receive the threaded end of the &8tk
control by the trigge24, past the trigger valv@2 and througha  ahandle member which terminatesin an enlarge@®afinon-
duct in the control head metered by a needle valveo the metallic material. A nu61, also threaded upon the shabt
compressed air conducting tub@. The air thus supplied to the  abuts the bogs8and locks the handle against dissociation from
tube 20 passes through the dubB in the spraying head and the castind0. This handle serves two functions: First, it affords
thence to the jet7 of the metal atomizing nozzle. A nippl@is a ready means of effecting rotation of the spray head upon the
formed integral with the control headl,and to this nipple asup-  torch tube20and second, it may be employed as a supplemental
ply of compressed acetylene, or similar inflammable gas, is fedgrip for steadying the gun during the spraying operation, par-
by means of a flexible hose (not shown). By means of a regulatticularly where the object to be sprayed requires accurate ma-
ing valve41 generally similar to the valv&l, the inflammable nipulation of the device. Particular attention is called to the fact
gasis allowed to pass at a desired rate to the torcB5iizving that the bosS8is not only removed from the direct zone of heat-
conventional air inlet port38 by which ingress and mixing of  ing effected by the torch memb&s but, in addition, is located
atmospheric air with the inflammable gas is effected to provide closely adjacent the portion of the castlif@igvhich is in proxim-
a mixture which will burn with a tongue-like flame at the mouth ity with the stream of cool compressed air delivered by the tube
of the torch tub85. For the purpose of dissipating heat and less- 20. As a result, the bo€g8 is not at any time rendered exces-
ening the tendency toward heating of the control Aégfths 39 sively hot, despite the fact that it is an integral part of the casting
and20a are provided upon the torch and air tubes, respectively. 10, and, therefore, the sha®® and the non-metallic baio
Thus broadly described, the illustrated device is identical with which it carries do not attain a temperature such that discomfort
the structure enclosed in my prior Patent No. 1,979,179. is experienced by the operator in employing this supplemental
The compressed air tuB8is reduced at its forward end and handle as a means of steadying the device during spraying, or
provided with an externally threaded portiddithe threads of  converting the device to perform either of its intended functions.
which are mated with internal threggtsformed in the comple- The forward portion of the casifdd, adjacent the spraying
mentary portion of the spraying head casfigDisposed about  nozzle which it carries, is of relatively increased thickness and is
the unthreaded reduced portion of the tR0é& a helical spring tapped out to provide a threaded vertical soédetvhich re-
52the ends of which abut, respectively, the rear face of the castceives the threaded end of an upstandingextended rear-
ing 10and a saddle memb&3 mounted on the tut#0. The heli- wardly at its upper end and looped to constitute a guide member
cal spring52 is placed under compression by the threaded 63through which the stick of stock to be sprayed extends in snug
assembly of the castiri) upon the tub0, whereby faces of  but non-binding relation. Preferably, but not by way of limita-
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tion, the stick of stock metal is in reality two stickandb ar- large number of instances use and abuse of portable pistol-like
ranged in abutting relation and jointly being of elliptical cross- equipment of this type has resulted in displacement of one or the
section. Such a “double” stick has been found to feed by gravityother of these jets and resultant impairment of their operation.
through the guide memb6B with facility and to be readily re-  Through the incorporation of jets embodying the structure and
duced to the molten state at its lower end. The formation of therelationship herein disclosed, the requirement of precision ma-
guide63 of round stock assures frictionless passage or slippingchining and assembly, as well as extremely careful treatment of
of the sticka, b, therethrough as the lower end of the stick is con- the device in use and storage has been eliminated to a marked ex-
sumed. It will be noted that a 1fi# extends across the bottom of  tent. The star-like polygonal opening in theljgmay be readily

the stock heating chamber and defines therein a sump in which #ormed by broaching and it should be explained that a small
small quantity of molten metal is maintained, which metal en- amount of clearance between the jets when assembled is permis-
velops the lower end of the stick of stock metdd, and trans-  sible inasmuch as the innerj&texpands slightly due to heating
mits heat from the walls of the melting chamti&rirectly to when the gun is in operation. The threads of the ring me&foer
the immersed though, as yet, unmolten stock. ThiB48erves  and the jetl7 are sufficiently relatively displaceable with re-
the skimming function of the similar rib disclosed and claimed spect to each other to assure centering of tHevjeith respect

in my prior Patent 1,968,329, granted July 31, 1934. In addition, tg the tipl6a of the jet16.

the rib64 coacts with the guidé3 alined therewith, and elimi- | am aware that numerous changes and modifications of the
nates the requirement that the operator grasp the upper end thgevice herein illustrated and described as a preferred embodi-
sticka, b, with his free hand in order to steady, guide and facili- ment of the invention are possible without departure from the
tate feeding thereof. As aresult, this hand of the operator may bgyoad concepts thereof. For example, means other than the heli-
placed upon the kna0 of the supplemental handle to assistin g spring52 may be employed for resiliently maintaining the
the support of the devic_e dl_Jring the spraying operation._ltwill be taces of the mated thread8 and51 in relatively air-sealing
noted that the stock gui@3 s remote from the flame projected  ¢qniact. Moreover, means other than the cam arrangementillus-
from the torctB5 and that the suppoB? is shielded from heat 4164 may be employed for latching the shiftable spray head in
emanatmg from the torch by reason of the |nterp05|t|on of the proper alinement with the tor@. While the particular posi-
sticka, b, of stock metal. As a result, the porticsand6s3 of tively-alined jet structure herein disclosed has especial applica-

the device never become heated_ to such an e_xtent that accident%n to a portable metal spraying device of the type disclosed, it
blows thereon can deform or disturb the alinement thereof to,¢ by no means so limited in its field of application. Similarly, in

such an extent as to impair the function thereof as asubstantiall)ﬁeu of the mated threadg0 and51, flanges of another form
frlc_tllﬁnl;ass fe%d gl(J:IId(feih (id6is faced-off thth might be employed to similar advantage.

| .tedpr\/\iar .enffh decz?ls 1agis aor:]el © (sjquarg Wi € While the present device has been described as a spraying
ongitudina’ axis ol fhe device as a wnole and carries 9 pistol for metals, obviously, equivalent fusible solid material,

provided with a peripheral thread upon which is mounted the air such as ceramics for the production of vitreous enamel coatings
jet17,which jetis fed by the du@Bwhich is extended through P . 9s,
may be employed as stock therein.

the ring membe65, as shown in Fig. 1. The j&6 for molten The f : d other ch d variati ill readil
metal extends through the ri6§and into threaded engagement € foregoing and other changes and vanations will readily

with the casind.0.The jetl6is provided with a reduced tifba appear to one skilled in the art.when gcqua!nted with the presgnt
of relatively thin cross-section which extends through the orifice invention and |, therefore, _clalm my invention broadly as indi-
17a of the air jetl7. The orificel7a is of star-like, polygonal cated by the ?‘pPe”ded claims.

form and of a size such that the1#a of the jet for molten metal Whatlclaimis: . _

is snugly received therein when the gun is in spraying operation 1. A metal spraying pistol comprising a manual grip mem-
and the jel.7is hot. As a result, the discharge orifice of the noz- P€r, @ torch tube carried thereby and extending forwardly there-
zle is, in reality, a plurality of closely adjacent air passages, eachffom, & compressed air tube carried by said grip member and
of which is of substantially triangular form, and all of which €xtending forwardly therefrom, a stock chamber journaled for
constitute a circular series of air passages concentrically disFotation upon the forward end of said air tube and having a com-
posed about the central orifice through which molten metal is Pressed air duct and metal spraying nozzle in communication
drawn by induced vacuum through the jet menitge his po- therewith, and means for yieldably maintaining said stock
lygonal opening in the jet7, the walls of which constitute a tu- chamber positioned for heating by said torch tube, said means
bular passage of polygonal form which circumscribe the@ép comprising a cam element integral with said stock chamber and
of the jet for molten metal, | regard to be a salient improvement provided with a slightly re-entrant portion adapted for snap-en-
in metal spraying apparatus broadly inasmuch as this construcgagement with said torch tube.

tion assures positive concentricity of the air and molten metal 2. A metal spraying piston comprising a manual grip mem-
streams at their point of juncture immediately forward of the ber, a torch tube carried thereby and extending forwardly there-
nozzle. In previous manufacture of devices of this type, extremefrom, a compressed air tube carried by said grip member and
accuracy has been necessary to attain exact concentricity oéxtending forwardly therefrom, a stock chamber journaled for
these jets which is essential to the production of fine-grainedrotation upon the forward end of said air tube, a stay member
sprayed coatings. It has been found that misalinement of thesdridging said torch and air tubes intermediate the ends thereof,
jets inevitably results in the production of a spray and resultantand a helical spring disposed, under compression about said air
coating the composite particles of which are flaky and non-uni- tube intermediate and abutting said stay member and stock
form. Despite extreme care in machining and assembly, in achamber.
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3. A metal spraying pistol comprising a manual grip mem- wardly from said grip member, a head member mounted upon
ber, a torch tube carried thereby and extending forwardly there-said compressed air tube and having a metal-spraying nozzle as-
from, a compressed air tube carried by said grip member andsociated therewith, a shallow, open-mouthed stock-melting
extending forwardly therefrom, a stock chamber journaled for chamber in said head member adapted to closely receive and
rotation upon the forward end of said air tube, a stay membersupport the lower end of a stick of stock metal to be sprayed, a
bridging said torch and air tubes intermediate the ends thereofiorch for heating said stock chamber, and substantially friction-
and maintaining said tubes in spaced, slightly stressed relationjess guide means for supporting said stick of stock metal in sub-
and means for yieldably maintaining said stock chamber posi-stantially vertical position for effecting automatic gravity
tioned for heating by said torch tube, said means comprising afeeding thereof into said chamber as melting and spraying
cam element integral with said stock chamber and prOVidEd with thereof is accompﬁshed, said guide means Comprising an up-
a slightly re-entrant portion snap-engageable with the forward standing rod member attached at its lower end to said head mem-
end of said torch tube by placing said tubes under further stressper forward of said melting chamber and terminating at its upper

4. A metal spraying pistol comprising a manual grip mem- end in a horizontal loop snugly receptive of a stick of metal stock
ber, a torch member carried thereby, a compressed air tube cayithout binding thereon, said loop being disposed out of direct
ried by and extending forwardly from said grip member, a head peating relation with respect to said torch member.
member journal-mounted upon the end of said air tube and ro- g A metal spraying piston comprising a grip member, a
tatable into and out of heating relation with said torch member, anhead member carried by said grip member, a compressed air
metal spraying nozzle associated with said head member and fed ¢t in said head member, a compressed air nozzle mounted
by said compressed air tube, a stock-melting chamber in saiq,,on, said head member, fed by said air duct and provided with a
head member and a handle member attached to said head mergischarge opening of symmetrical star-shaped polygonal form,
ber at a point which is remote from heating by said torch mem- 0.5 0s for supplying molten metal, and a cylindrical jet member
be.r, and which is co.oled by contact of atomizing air conveyed byfor molten metal fed by said metal-supplying means and
said compressed air tube. » _ coaxially extending snugly through the star-shaped opening of

5. Ametal spraying piston comprising a manual grip mem- ¢ compressed air nozzle in circumscribed relation with the
ber ‘?‘dapted forgrasping by one h?”d of the.operator, atorch tub%alls thereof, defining therewith a circular series of uniformly
carried thereby,. a.compreslsed air t.ube disposed beneath sal rranged air-jetting passages concentrically disposed about the
torch tube and similarly carried by said member, a head memberdischarge passage of said molten-metal jet member.

9. A metal spraying pistol comprising a manual grip mem-

mounted upon the end of said air tube and disposed in heating re-

Ia_tion V\./ith said torch tube, a metal Sp'faymg nozzle as"\T‘OCiatGdber a torch tube carried thereby and extending forwardly there-
with said head member and fed by said compressed air tube, ?rom, a compressed air tube carried by said grip member and
extending forwardly therefrom, a stock chamber so journaled

melting chamber in the upper portion of said head member for
supporting the lower end of an upstanding stick of stock metal to . S .

PP 9 P 9 ﬁ r rotation upon the forward end of said air tube as to be dispos-
able in or out of heating relation with respect to said torch tube,

be sprayed, and a handle member attached atits upperend to t
lower portion of said head member and extending downwardl| . ) X

P 9 ysald stock chamber having a compressed air duct and metal
spraying nozzle in communication therewith, interengageable

in diametrical opposition to a stick of stock supported in said

melting chamber, said handle terminating in a grip element A .

adapted to be grasped by the other hand of the operator fofe\nnula_lr flanges upon said air tube_ and ;to_ck chambe_r for_ retain-
ing said stock chamber against dissociation from said air tube,
and a spring take-up element carried by said air tube and resili-

steadying the device in delicate spraying operations.

6. A metal spraying pistol of the stick-feed type comprisin
a manual grip n?err?begr,pa compressed air tub)(/apextenging fgr_gntly m.aintaining faces pf saio! annular flanges in snug and fric-
wardly from said grip member, a head member mounted upc)ntlonal, |nte_rengag_e_d, air-sealing contact_ regardless of fIan_ge
said compressed air tube and having a metal-spraying nozzle asvear rotative position, or movement of said stock chamber with
sociated therewith, a shallow, open-mouthed stock-melting '€SP€ct to its supporting air tube. o .
chamber in said head member adapted to closely receive and 10- A metalspraying pistol comprising a manual grip mem-
support the lower end of a stick of stock metal to be sprayed, aber. & torch tube carried thereby and extending forwardly there-
torch for heating said stock chamber, and substantially friction- from, a compressed air tube carried by said grip member and
less guide means for supporting said stick of stock metal in sub-extending forwardly therefrom, a stock chamber journaled for
stantially vertical position for effecting automatic gravity rotation upon the forward end of said air tube and having a com-
feeding thereof into said chamber as melting and sprayingPressed air duct and metal spraying nozzle in communication
thereof is accomplished, said guide means comprising an annutherewith, means for retaining said stock chamber in rotatably-
lar member having an interior size and shape corresponding tgournaled assembly with said air tube such that said stock cham-
the cross-sectional size and shape of the stick of stock to be fetier may be optionally disposed in and out of heating relation
and snugly receptive thereof without binding upon said stick, with respect to said torch tube, and automatic latch means for
and means carried by said head member and extending uppositively retaining said stock chamber against inadvertent dis-
wardly therefrom for rigidly supporting said annular member in placement from said heating position, said latch means compris-
alinement with said melting chamber at a point removed from ing a cam element integral with one of the relatively rotatable
direct heating proximity with respect to said torch member. elements and having a slightly re-entrant portion adapted for

7. A metal spraying piston of the stick-feed type compris- snap engagement with the other of said relatively rotatable ele-
ing a manual grip member, a compressed air tube extending forments.

DONALD D. TAYLOR
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