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TORCH TIR,
Alexander F. Jenkg}s Baltlmore, Md .'assignor to

'I‘he Alexander

This invention relatés: to blowpipes or: torches

of-the type, using: burning gases. for-cutting, weld-
ing, and other purposes, and hag particular. ¥ef-.
erence. to the detachdble; m1x1ng and d.lscharge
tips. for. such torches.

"Fhe general: objeck of:.the invention is to pro-

vide. novel and improved: torch. tips’ which: may..

be easily. and  ‘economicglly constructed . and
maintained in service, which afe. not likely to.
foul up, and which will not flash back even urider.
conditions of operatioh most conductive to’ that
annoying’ and dangerolls: contingency.

Anothér object of-the invention is the provision
of a torch tip of: "thié. ‘charactér which- affords
means for. mxxmg the fuel’ and. combustion sup-
porting gases more thoroughly and: eﬂic1entl-y,
angd for expandmg them and controlhng the}r
flow toward ‘the: outlet orifices of the fip.

In pricr torch tlps, dlmculty has béen ex-
penenced in 1nsur1ng that all ‘ot the mu1t1ple
passageways ‘for’ the heatmg gases are of. uniform
size, shape and capac1ty S ch fine passageways
are employed m these “tips’ for introducm ‘and
m1x1ng the’ gases that small’ burrs left Bido) 3
dnlhng operatlon of particles [}
down the capac1ty of ohé or more of the'; passage-
Ways and thus alter considerab f e nature of—

that’ end may’ ‘be done ']
greater fac1ht s '

Stxll another object is to provide a two part t1p
combmatmn in whlch a’ sit)ﬂ)stantially stand-

mterﬁtting insert el R R e

Other obJects and features of novelty will be
apparent trom the followihg specifications’ when
read in connection with the accompanying draw-
mgs in Whlch certam embodlments of the 1nven-

Figure 1 i8 8 view: in Vertlcal section of a tip
of the conical shank type to whxch my lnventmn
has been apphed e

B'xgure 2'is a'similar view: of an insert therefor;

ilburn Co

: d1rt often cut.’

'Ba]timore,_

(C,l,-, 15&:%'{-4: ).,

v, of a modified form

F—'iezure 3 ls a.sec.tipaak_

gy nal view of
the tip, shown 1n F1gure 3 before the_ msert is ap—
5 plied;: :

Figure 5 is; a longitudinal sectional view of a
standardized: tip. body. portion which is. adapted
for. use in providing elther a ﬂat tiop or a c9mca1
shank tip; c

Figure 6 is. a. similar: view of the rear: end of
a, tig of the comcal shank type usmg the hody
member;

Eigure 7 is a simijlar view of the rear end. of a
tip. of the flat top. type usmg the standardxzed
2 body member

“Figure 8'is’a transyerse sectlona.l view. through
the “intermediate*pottion of: the tip shown in
Figures 5, 6,/and 7, taken om line 88 of Figure,
5 and 1nd1catmg the annular nature of the in-
terniediats mixing chamber:: "7

F;gure 9. shows'a bmlt-up tip similar to that of
F1gure T but having a’ ‘short. ox relatwely shallow
anntilar m1x1ng "éhamber;” B

Figure 10 i transverse sectlonal v1ew taken
-on hne 10-210 of Figlre 95~ i

Figure 1Y shows & 'modified form of the bu11t—
up two-pa 1t tip of F'lgure 63 and "

*Flguré 12/ is'a 10ngitlidinal sectional view. show-
ing further modi "n of the comcal s‘h" -
type of t1p I e :

The general provisions for introducing, mix-
ing;’ “and’ expandmg ‘the combustlble gaSes are
basma.lly similar to" the disclosires in my p"
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20,

improved ~ design. ""Such “Ahilar pasga
provide commumca.tmn around the tp between

several" forward passageways a,nd there wilx be
1itt18 "6r o change m the character Qf the ﬁame_
produced ’ ~
Furthermore the -passageways of the present
t1ps are less 11ke1y to ‘be obstructed by, burts or
ns, by virtue of tHé method of manu-
siled, "The finer passagewaysthrough
which ‘the ‘gases are introduged are forined in
the"ifisert member and are drilled; cleaned out,
nd-carefully finished before ‘the msert membel;
is #wppliéd 16 the tib body: =" *
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In Figures 1 and 2 of the drawings, there Is -

shown s tip of the conical shank tybe to which
the principles of the present invention have been
applied, This tip is designated by the reference
numeral 49 and is provided with the axial oXygen
passageway 41 and the series of combustible gas
passageways 13. The shank end of the tip is
formed with the shoulder 42 which-carries the
~ beginning of the frustoconical tapered surface
~common to such tips, and, as indicated at 43, an
annular groove 44 separates the shoulder 42 from
the intermediate frustoconical shoulder 45, Cen-
trally of the tip body, there is provided the elon-
gated rearwardly projecting tubular portion 46.
Between this axial tubular portion 46 and.the
outer wall of the tip carrying the shoulders 42
and 45, there is an annular recess.47 into which
is forced the insertable member 48, The inner
portion of the recess 47 is shouldered as-at 49.
The insert 48 is shown in longitudinal section
in Figure 2 of the drawings and it will be seen
that this elementis provided with the frusto-
conical rear end portion 50, which forms the
third*and rearmost shoulder of the series on the
shank of the tip. The insert is cut away as at 51
to form the second annular groove into which
gases may be delivered from the torch body. The
interior bore 52 of the-insert has a forced fit
with the outer wall of the tubular extension ‘46

of the tip body. An appropriate number of fine :
bores .or mixing passageways 55 are formed in:

the insert and these bores lead from the gas sup-
plying groove 51 to the forward end of the recess
47 where they are preferably in substantial align-
ment with the passageways.13. The insert mem-
bers 48 -are drilled diagonally as at 51 to provide
lateral .. communication - with the intermediate
portionis. of the bores 55, and these passageways
5T register with similar -passageways 58 drilled
through the shank of the tip body portion and
opening into the ‘first groove 44 which communi-
cates with the oxygen supplying passageways in
the torch body member, The forward annular
surface 60 of the insert 48, which abuts the
shoulder 49 is provided with radial grooves 6l
which intersect the respective openings of the
bores 55. It has been found that the provision
of these ‘grooves or channels 6! improves the
_ operation-of :the tip especially in connection with
the use of the annular equalizing chamber 35.
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passageway 51’ connects the groove 44’ with each
bore 55. In this embodiment especially long
bores are provided, giving-a very thorough in-
jecting and mixing effect. The forward end of
the insert abuts the shoulder 49 and radial
grooves 61 intersect the openings of the bores
55 as in the case previously described. =

In order to secure the insert 48’ firmly to the
body ‘portion of the tip, and to seal off the join-
ing surfaces of the bore 52’ and the tubular por-

- tion 46, the rear end of the. bore 52’ is bevelled

20
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or countersunk as at 65 and the rear end 66 of
the tubular extension 46 is spun-over the bevelled
portion, all as clearly shown in Figure 3 of the
drawings. . - :

Not the least important feature of the inven-
tion is the provision of tips of this general char-
acter which comprise a more or less standardized
body portion to which selected inserts may be
applied to provide either a flat end shank or a
conical seating shank. In Figure b of the draw-
ings such a standardized body portion is shown
at 10. A central oxygen passageway Tl is pro-
vided extending through the tip. The forward:
tapered end of the tip is provided also with some-
what convergent discharge passageways 12 which
lead from the elongated annular mixing and
equalizing chamber 15. Near the rear end of
the tip the shoulder 76 is formed and extending
further rearwardly is the .central tubular por-
tion 11. In Figure 6 of the drawings, there is
shown the conversion of this body portion into

- o, conical sesting torch tip and insert 80 is used

35

40

It is thought that these grooves function to pro- -

vide a slight' individual .expansion for the gases-

passing- from the -bores 55 into the equalizing
passageway 389. -
- There is illustrated

in Figures 3 and 4 of the
drawings & conical seating tip of the same gen--

eral-character as the one shown in Figures 1 and ~

- 2, This tip is designated generally by the refer-
ence character 48’ and the. passageways in.the

forward body portion thereof are the same -as.

those shown in the preceding two figures.  How-
ever, the shank end of the body of this tip.is
formed ~differently,” the intermediate frusto-

cortical.shoulder gs well as the rearmost shoulder

being carried by the insert. - The forward shoul-
der of the tip is designated 42’ and the rearward
tubular extension 46 is substantially the same as
_ the corresponding one in Figure 1. The insert
48’ carries the rear shoulder 80 and an inter-
mediate shoulder 45" between which the groove

5i is located,  The intermediate portion of the -
insert is extended forwardly to the point where.

its: shoulder 63 abuts-a corresponding shoulder
64 .on the  body portion. At this intermediate
portion the groove 44’ is formed and the diagonal

60
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to .accomplish this adaptation., The forward
tubular. portion of the insert 80 extends for a.
considerable distance into the annular chamber
15 and is provided with the combustion gas bores
81. A rather wide forward shoulder 82 is formed
on -the insert and this shoulder is coextensive
with.and adapted to contact closely the rear face
of the shoulder 76 on the tip body. The two
shoulders 16 and 82 provide the first partly coni-
cal enlargement of this type of-tip. -Both of- the
gas grooves 83 and 84 and the ofher two shoul-
ders 85 and 86 are formed upon the insert, and
the diagonal oxygen supplying bores 88 are also
formed- completely in the insert to connect the,
groove 83 with the mixing bores 81. ‘The body
portion 70 is shown converted to a.flat end tip in
Figure 7 of the drawings, ‘The insert 90 accom-
plishes this: transformation, it: being necessary,
however, to cut off a portion of the rearwardly
extending tubular element 17 of the tip body.
A shoulder 9f of the insert abuts the shoulder
16 of the body portion, the insert is provided with
the gas conducting and mixing bores 81’ and the
oxygen introducing passageways or bores 88’ are
formed in the rear part of the insert, The gas
bores 81" communicate with the groove 93 and
the passageways 88’ connect with the groove 94.
From this it will be seen that & supply.of blank
tip bodies can be made from uniform specifica~
tions.and then converted to either type of tip-.
desired. Furthermore, the tip shown 'in Figures
5 to:8 inclusive retains one of the basic features-
of the invention, namely, the annular expansion -
and equalizing chamber, which in this case, how-
ever, is considerably elongated in an axial direc-
tion, " - - I o
In Figures.$ and 10. of the drawings there is .
shown a two-part interchangeable tip made under .
the same general principles governing -the con-
struction of the forms shown in the immediately
preceding figures, but retaining the equalizing.
and expansion features.of the tips.shown in Fig-
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ues; 1. and. 3. The expansion. chambers: & age:
retained and the rearward recess of the bedy: pott=,
temn of: the, tip: is: shovldered-as at 91. The insert
80/ is: similar: to: the. insert; 9 shown, in, Figure 7
but: is provided: with: the: radial grooyes; 6l inter-.
secting: the: discharge ends. of the ducts: 55/, The:

annular- equalizing: champer 35 performs; the:

same: funetion: as; the, equivalent chambers earlier
deseribed.

In: Figure: LL of: the: drawings there: is:showm a.
slightly- medified: form. of the invention compax-
able to: the. embodiment; iMlustrated in Figure: 6
and. adapied for -use: b the; intexchangeable. tip.,
assemblies. The various parts are the: same as.
shown. in Figure 6.except: for the provision: of the:
screw threaded connection: 98: between: the: insexnt;
8% and the tip.bhody 10%.. 'This threaded connec-
tiom: sexves: to secure the parts: together: more
Brmily;. and may i seme: ¢ases: be preferred to. a
driving fit. ‘

In Figure 12 of the drawings. a. tip: of the conical
seating type is. shown which comprises a modi-.
fication of the arrangements; shown in Figures 3
and 6 of the drawings, The. body: portion, E0O; is.
quite: similar: te: the portion 10. of Figure 6 and
the.insert: £0% corresponds in many details with
the: insert 80 ef Figure: 6. However, in order to.
effectively seal off the meeting surfaces: of the in-
ner tubular portion. 192 of the body 100 and the
rearward portion: k83 of the. insert, certain nevel
provisions are- made.. Both of these portions are
cut off a shoert. distance from: the ultimate end of
the tip and the central oxygen bore {17 of the
body: portion: is: recessed as at. 85 for: a.short dis-.
tanee:from its rearward end. A eap.member {08
having a- frustoconical rear end.forming the ta-
pered continuation of the shoulder 88’ of: the in-~
sert, and a tubwlar portion- #3T, iz applied to the
end of the tip. 'Fhis cap element may have:either
a foreed fit. with the other parts with which it
contacts or it may be soldered. into place. In
either case, it serves effectually to seal off the rear
contacting . surfaces: of the parts. of the tip,
streamlining the gas contacting surfaces-and pre-
venting gas seepage and deterioration at the
other contacting: peints.

Various changes or modifications may be made
in the embediments Hustrated and described
herein without departing from the scope of the
invention as defined in the subjoined claims.

Having thus described the invention, what is
claimed as new and desired to be secured by Let-
ters Patent is: ) .

1. A torch tip of the class described compris-
ing, in combinatidn, @ main one-piece body por-
tion provided with an axial oxygen passageway
and an annular series of combustion gas passage-
ways opening through discharge orifices in the
front end of the tip, an annular recess formed in
the rear end of the ¢ip body from which said
gas passageways lead, the central portion of the
tip body extending rearwardly beyond the radially
outer portions of said body as a relatively narrow
tubular projection, an annular insertable mem-
ber fitting snugly within the recess but terminat-
ing short of the forward end thereof whereby
an annular chamber is provided forwardly of the
member, said member being provided with a se-
ries of gas admission passageways leading to said
chamber, whereby the distribution of gases from
said admission passageways to the gas passage-
ways in the tip body portion may be equalized, the
insertable member also extending rearwardly be-
yond the radially outer portions of the body of
the tip and fitting the tubular axial projection

10:
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oijft the:body: tightly: and: being: coterminous, theren.
with, L
%:. & borch tipiof: the class:described comprising,
in: combination, a main. one-piece: body- portion.
provided-with an axial oxygen: passageway: and an.
annylar: series: off combustion: gas. passageways;
opening: through: discharge. crifices in: the front
end: of the tip; an: annular: recess: formed: in. the:
rearend of the tip;body from which said gas. pas-
sageways:lead; the central: porticn of the. tip. body
extending rearwardly beyond the: radially. outei:
portions of said body as a relatively: narrow: tus-,
bular projection; an annwlar insertable. member
fitting: snugly within: the. recess: but- terminating;

. short of the: forward: end: thereof whereby an. an=

nuiar: chamber is, provided: forwardly. of the. mem-~:
ber; said member heing provided with: a.series.of:
gas.admission passageways:leading to.said cham-
ber- whereby: the. distribution of gases .from: said:

-admissjon: passageways. to the gas. passageways in:

the tip bedy portion may he equalized the.inseni=
able: member- also extending . rearwardly beyond:
the radially: onter: pertions of-the tip: body: and
fitting: the- tubular- axial projection of the: body:
tightly; and being  coterminous: therewith, the.
rearwardly extending portien. of the. insertable
member- being formed with fanges. and grooves:
adapted to.interfit: with cemplementary pants of
a. torch bedy: for segregating: the. gases. and con-
ducting. them to the proper: passageways..

© 3: A torch tip of the. class: deseribed: compriss
ing, in eombination, a main one-piece. body por-~
tion provided with-an axial oxygen passageway
and an annular series.of combustion: gas passages.
ways:. opening through discharge orifices in the
front; end of the tip, an-apnular recess formed im,
the rear eng of the tip body from which saic: gas:
bassageways lead; the. central pertion of the tip
body: extending rearwardly: beyond. the radigBy
outer portions of said body as a relatively narrow:
tubular prejection; an annular insertable membey

- fitting: snuely: within the recess but: terminating

43
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shozxt: of the forward end thereesf whereby an ap-
nular chamber is provided forwardly of the mem-
ber, said member being provided with a series of
gas. admission passageways leading to said ehams
ber whereby the distribution of gases from said

-admission: passageways to the gas passageways in

the tip body portion may be equalized, the insert-
able member also extending rearwardly beyond
the radially outer portions of the tip body and
fitting the tubular axial projection of the body
tightly, and being coterminous therewith the
rearwardly extending portion of the insertable
member being formed with frustoconical flanges
and laterally opening grooves adapted to interfit
with complementary parts of the conical socket
of a torch body for segregating the gases and con-
ducting them to the proper passageways.

4. A torch tip of the class described comprising,
in combination, a main one-piece body portion
provided with an axial oxygen passageway and
an annular series of combustion gas passageways
opening through discharge orifices in the front
end of the tip, an annular recess formed in the
rear end of the tip body from which said gas pas-
sageways lead, the central portion of the tip body
extending rearwardly beyond the radially outer
portions of said body as a relatively narrow tu-
bular projection, an annular insertable member
fitting snugly within the recess but terminating
short of the forward end thereof whereby an an-
nular chamber is provided forwardly of the mem-
ber, said member being provided with a series of
gas admission passageways leading to said cham-
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- ber whereby the distribution of gases from said

admission passageways to the gas passageways in
the tip body portion may be equalized, the insert-
able member also extending rearwardly beyond
the radially outer portions of the tip body and fit-
ting ‘the tubular axial projection of the body
tightly, and being coterminous therewith, the
opening in the rear end of the annular insertable
member being flared and the projecting tubular
part of the tip body being spun outwardly into
the -flared portion of said opening to seal the
parts together.

_5. A torch tip of the class described comprising,
in ‘combination, a main one-piece body portion
provided with an axial oXxygen passageway and
an annular series of combustion gas passageways
opening through discharge: orifices in the front
end of the tip, an annular recess formed in the
rear end of the tip body from which said gas pas-
sageways lead, the central portion of the tip body
extending rearwardly beyond the radially outer
portions of said body as a relatively narrow tubu-
lar projection, an annular insertable member fit-
ting snugly within the recess bul terminating
short of the forward end thereof whereby an an-
nular chamber is provided forwardly of the mem-
ber, said member being provided with a series of
gas admission passageways leading to said cham-
ber whereby the distribution of gases from said
admission passageways to the gas passageways in
the tip body portion may be equalized, the in-
sertable member also extending rearwardly. be-
yond the radially outer portions of the tip body
and fitting the tubular axial projection of the
body tightly, and being coterminous therewith the
rearwardly extending portion of the insertable
member being formed with frustoconical flanges
and laterally opening grooves adapted to interfit
with complementary parts of the conical socket of
a torch body for segregating the gases and con-
ducting them to the proper passageways, the ex-
treme -coterminous rear ends of the insert mem-
ber and the tubular projection of the body being
transversely cut off and the inner wall of the
tubular part being recessed, and a sealing cap
applied to the thus altered rear end of the tip,
said cap having a frustoconical flange overlying
the end. of the tip and a tubular projection oc-

10

15

20"

30

cupying the recessed portion of the tubular body
projection. - : ’ ) ’
-6." A torch tip of the class described comprising,
in combination, a main one-piece body portion
provided with an axial oxygen passageway and
an annular series of combustion gas passageways
opening through discharge orifices in the front
end of the tip, an annular recess formed In the
rear end of the tip body from which said gas
passageways lead; the central portion of the tip
body extending - rearwardly beyond the radially
outer portions of said body as a relatively narrow
tubular projection, an annular insertable member
fitting snugly within the recess but terminating
short of the forward end thereof whereby an an-
nular chamber is provided forwardly of the mem-
ber, said member being provided with a series of
gas admission passageways leading to said cham-
ber whereby-the distribution of gases from said
admission passageways to the gas passageways in
the .tip body portion may be equalized, the in-
sertable member also extending rearwardly be-
yond the radially outer portions of the tip body
and fitting the tubular axial projection of the

- body tightly, and being coterminous therewith and

cooperating threaded portions on the ihisertable
member and -the body of the tip for securing

" these parts together.

7. A torch tip blank comprising g standardized
one-piece body member to which selectable shank

-elements may be secured, said member being ap-.

35
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proximately cylindrical but with a radial flange
adjacent its rear end providing a shoulder by
means of which the tip may be clamped to a torch
body, an axial oxygen passageway in the member,
an annular series of gas passageways surrounding:
the oxygen passageway, an annular recess in the
member opening rearwardly thereof and in com-
munication with said gas passageways, said recess
being spaced radially from said axial oxXygen pas-
sageway the central portion of the member with-
in the recess being continued rearwardly beyond
the radially outer portions to form. a relatively
narrow tubular projection, said recess being
adapted to receive the selected shank element;
whether for flat or conical socket torch bodies.
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