Marg:h 13, 1945. | T. G. McDOUGAL : 2,371,533

FLUID DISCHARGE NOZZLE .
Original Filed Aug. 25, 1941
w4
R J 4 5 § 7
t ) /S W
% U . f
i i "
i = = —
4 12 e
‘) = /5— /¢
P
S
s id s

~\\\\\\‘v

E——— ALY P OSSR

€ .,...........,:...)....
A A 2 1

2,
e

14
[———— — T




Patented Mar. 13, 1945 -

2’137,1”533%

U NITED STATES PATENTFFI CE
e

Original

408,187, - Divided and t
1944, Serial No. 545,135

application-August 25, 1941, Serial’'No, -
his-application July:15;"

. 2 Claims. (CL 299—107)

This invention relates-to g -one-piece-fluid dis=
.charge nozzle, preferably assembled ‘to s farige
to:render: the unit suitable for ‘demountable: at-
tachment,. - o oo ‘
Foroverhead irrigation of 1and areasitisneces-
sary: to direct. the- water  stream; preférably
through' a-nozzle; upward ‘and outward from the
distribution point:or: points:and, furthermore; to
cause:the directing nozzle to- rotate continuously
or intermittently:-about ‘asprovidéd pivet in order
to-irrigate a-generated area.. Torealize maximum:
throwing: distance -with ‘g given pressure: at the
nozzle, it is necessary to remove any. turbulence:
bresent.in.the ‘water stream as it: iscdelivered-to
the-nozzle and for this. purpose-itis the “practice
to.provide straighteners inthe form:of a pack of
small -tubes :positioned- inside rand. parailel to.the
nozzle.- L
For. theirrigation- of’ large:-land: areas: water
Pressures of the order of 100 t0180 Ibs./sq- in. are
invelved:and s desirable- size ‘of the distributing
- Dozzle: is-of -the order of ‘forty: inches inlength;
three inches in diameter at its up=stream end and.
one and one-half inches diameter at the orifice
end; - It has been the: bractice; because of the
length of such nozzles, to build them up of flanged
sections bolted together with sealing gaskets. In
one such arrangement the nozzle has been com-
bosed of three sections, the up-stream section be-
ing a straight 3-inch bipe flanged at one end for
connection to the water souree and at the other
end. for connection to g middle flanged casting
containing a tapered hole, The third or orifice
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section is an internally machined casting flanged . -

at one end for attachment to the middle section
and having a discharge orifice at the other end.
Such a nozzle weighs approximately 20% pounds
and is therefore unwieldy besides being subject
to leakage at the joints,

The aligned middle and orifice sections may be
S0 joined to the up-stream section that their
common axis is inclineq horizontally in respect to
the horizontal axis of the latter. A stream, dis-
charging through the nozzle thus -assembled, is
deflected from its straight path at the point of
the nozzle’s horizontal inclination and the force
of deﬂeqtion causes the pivoted nozzle to revolve
in the case of continuous discharge, or to index
in the case of intermittent discharge. Co

I recognize as old in the art, a nozzle whose
inner bore consists respectively of a straight sec-
tion, a truncated conical section and an orifice
section and embodying a pack of straighteners to
remove turbulence from a fluid stream passing
through it, and also recognize that it is not new
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to ineling" horizontally the' tiy end of‘a ‘nozzle-to
effect rotation; -ang'I’ do'not claim: such:-tobe a

partof my:invention.. i ¢ " S
It is'the' purpose -of 'my inverition; among other

¢ things, t0 provide a fluid ‘discharge nozzle having

abore ‘so shaped-that ‘quantities of such nozzlés
may' be- produced? with substantisl savings-over
methods: hithertoemployed. A" further: purpose
of my invention-is:to provide:in said bore- shoul~

der‘orseat-against which & straightener-pack may
abut to prevent said pack in ‘service from wedging
into”the conical’ bore next ~down-stream, -conse-
quently -‘constrieting= or:closing openings of in-
dividusl straightener:tubes: . Other ‘advantages of
my invention will become apparent from- the de-:
seriptionr which follows: <.~ - SRR ERE

In producing:nozzles embodying: my-invention, g
a‘mandrel- preférably: of i steel‘is:shaped: by ma-
chining:in.a:lathe ‘6r by\"otherrsuitablé-*mea,ns; to:
conformte’ the' desired ‘internal contour ~of 'the
nozzle, The mandrel is fixed to a drive. suitable
fo:rotate it about:its longttudirial ‘axis.. A suit-
able:length of pipe;steel or-copper being:preferred
but of:any other:suitablermetal or alloy, is placed
over-the:mandrel; the:internal’ dinmeter of ithe
pipe corresponding to the maximum external di-
ameter of the mandrel.
are then rotated simultaneously and breferably
heat is applied by oxy-acetylene torch or by other
convenient means to soften the metal to a more
workable state; and the pipe is spun against the
mandrel using hand tools well known in the
metal-spinning art. Although I have found the
use of hand tools effective, mechanically mounted
rollers could also be used.” The spun nozzle is re-
moved from the mandrel and next mounted on a
stub mandrel, as later described in detail, for
bending to its final form. - :

In the drawing: ’

Figure 1 is a side elevation of -apparatus for
spinning a tubular blank to form a nozzle embody-
ing my invention, the blank being shown in sec-
tion. ‘

Figure 2 is a longitudingl section through the
nozzle after spinning but before bending of the
end of the nozzle. In thig figure the straightener
tubes are shown in assembled position.

_ Figure 3 is a partial longitudinal section show-
ing’ the equipment used in bending the end of -
the nozzle, ;

Figure 4 is a longitudinal section through the
finished nozzle but with ‘the straightener tubes
omitted. ‘ ‘ . .

Referring to Figure 1, the mandrel consists of

4 flange 2, internally threaded at I for attach-
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The mandrel and pipe ’
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ment to the live center (not shown) of a lathe
or to other suitable driving means. The cylin-
drical section 3 of the mandrel is of a diameter
to conform to the internal diameter of the pipe 4.
Other sections of the mandrel are, a shoulder 5,
a truncated conical section 6, and tip 1. The tip
section 7 is provided with a bore 8 to receive the
dead center 9 the latter mounted preferably on
the tail stock (not shown) of: the lathe or on
other suitable support. The idling center {0 is
interposed between the right end of pipe 4 and
the dead center 9, to afford means of pressing
said pipe against driving flange 2 thus assuring
frictional drive of said pipe until such time as
shoulder 5 and at least a portion of section 6
have established frictional driving contact with

the partially spun pipe; center |0 may then be.

removed and center 9 advanced to engage the
hole 8 to permit compietion of the spinning oper-
ation.- : .

In Figure 3 is shown in section, a stub arhor
3’ and spun nozzle 4’, the latter being in position
to be.slowly revolved through frictional contact
with the former which is preferably attached to
a lathe center as described in connection. with
Fig. 1. The spun nozzle 4’ is preferably heated,
(while slowly rotating), for a short distance along
its length toward the orifice from, but adjacent
to, end 13 of the stub arbor, before applying pres-
sure while stationary by some suitable means to
bend the end (4 so its longitudinal axis will be
inclined from its original straight-alignment with
the remainder of the nozzle length. Extension
of the stub arbor beyond shoulder §” of the nozzle,
to position 13, affords support to said shoulder
and prevents deformation thereof during the

- bending -operation. Bending pressure may con-
veniently be applied by slipping a pipe (5, as
shown, over the nozzle tip. The shoulder 5’ in
the finished article serves to position the straight-
ener 12.. : ) . :

“Nozzles made by the above described methods
are, because of their continuous one-piece struc-
ture, free from-troublesome blow-out of gaskets
with attendant service cost and service interrup-
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tions. Such failures are not uncommon where
high pressures are involved as is the case in eco-
nomically irrigating large areas. They may be
manufactured in quantity from ordinary com-
mercial metal pipe, spun over a once-machined
mandrel, in contrast to the several individually
machined or assembled sections formerly neces-
sary for fabrication of each single nozzle. A rigid
shoulder of predetermined and controlled dimen-
sions for retention of the straightener pack, and
an accurately shaped orifice are realized at ex-

" tremely low production cost. The actual weight
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of a nozzle as fabricated and assembled by prior
art methods is approximately 20% pounds while
a nozzle of the same inner bore shape and length,
as fabricated and assembled by means here dis-
closed, is approximately eleven pounds. Besides

. representing a marked cost saving in labor and
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material, the new lighter~-weight nozzle has the
advantage of practically halving the objection-
able eccentric load imposed upon the nozzle’s
pivoted bearing. o

This application is a division of my application
Serial No. 408,187, filed August 25, 1941,

Having thus described-my invention, I claim:

1. A one-piece fluid discharge nozzle compris~
ing a body of mechanically compressed metal
having a substantially uniform wall thickness
throughout and comprising a cylindrical portion,
and a portion of reduced diameter connected to
the first-named portion by an annular shoulder,
said portion of reduced diameter having a tapered
extremity. . i
. ‘9. A one-piece fluld discharge nozzle compris-
ing a body of mechanically compresséd metal
having a substantially uniform wall thickness
throughout and comprising a cylindrical portion,
and a portion of reduced diameter connected to
the first-named portion by an annular shoulder,
said portion of reduced diameter having a tapered
extremity, the major portion of said reduced por-
tion being bent so that its axis is inclined with
respect fo the axis of the remainder of thenozzle.

TAINE G. McDOUGAL.



