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"9;Claims.
1
“This-invention relates generally.to:-a novel-ap-
paratus for. dispensing-carbonated -beverages. and:
more:particularly-to:an:improved:-nozzle or faucet.
for:: dlschargm‘7 -carbonated ‘water: iito: beverage
glasses or. cups.

“Although -the mnozzle:of - this: invention is.-i-

tended primarily. fori the dispensing.of agueous

solutions:of carbon dioxide, it::also':may: be: em-
bloyed-for: other-earbonated: beverages:such~as
beer,-cola or phosphates whether dispensed from. -
a-bar-or: fouhtain: or-an:automatic: vending: ma-,

chine.

- Imisoda fountains+and-bars where:carbonated:
beverages are dispensed, a carbonating appara-.

tus: iscusually provided:at:.ai point- remote from

the fountiin which:serves to: prépare :a: solution.

of ‘carbon:dioxide: gas-in® water. :This. solution
is :usually prepareduunder: a:gas: pressute of»fva‘p:
proximately seventy-five pounds per square inch

and-at a relatively:low, temperature or at:a-much - 2

higher pressuie:at room:-temperature. -Thus:ap=
proximately five fo five:and one-<half: volumes: of

carbon dioxide -are -dissolved:'in-each - volume of
:This: solution is:then-conducted through .
a cooler -to .a.-draft: arm ‘or. faucet: from: which:-
it is -dispensed. ~At: the: faucet.-the:pressure:-of:
carbonated: water isusually- somewhat: less than.
the pressure.in the. carbonatoe and the tempera«

water.

ture -is -approximately 40°-F

Slnce the. beverage: at- the nogzzle:ds: under.-a
relatively hlgh pressuge: .and, ‘when: drawnumto
the: glass: is-under -atmospheric: pressure, a. con=
s1de1:ab1e -pressure: reduction occurs: during.-the,
passage of- the.beverage: through the nozzle: and

into. the- glass The. chxef problem: is -{o. prevent 35

excesswe loss of carbon d10x1de 1nxaccompllsh1ng

thls pressure.vdx op - and in.-delivering - the - SUper:

palatable, ﬂat tastmgmb erage

In the past 1ncrea,smg the.. pressure of: car-.

bonatlon added more. gas- to the water -at -the,

nomlcal 1n that costly carbon dloxl
and also in' that more expensive. hig pressure,
carbonators must be, employed

Another way.-in whlch {o-increase. carbonation: 50«

up’ to the araft arm 1s to place. the ca.rbonator
mside of a refrigerated. Spac carbo ate
at’ a low temperature and thereby mcrease the
ain t' of carbon dlox1de whlch: is. dlssolved in
the ‘water.

—

_the gas loss.

o

. charges 8-

As in the former case when usmg -5

“(Cl, 299--107).

2
an inefficient draft arm;: gas. is; wasted-and-addi-
tiona] refrigeratlon must-he.provided a,nd main-
tained.

The prohlemS has -algo:: been approached from
of: the-dra_ft arm,,so, as“to_ redu_ce the, amount of-
turbulence in the glass ag.it isifilled:since.it - has.
been: -observed. that- the: greater: the turbulence,
thamore bubbles.of-gas are formediand:the Higher.
Nozzles heretofore.: have: usually,
been:designed so-4s:t0’have:an.outlet port-which
directs a-film: of carbonated water. radially -out-.
wardly.along the top.of. the. hctllow in’ the: nozzle.
bodyswhich top i is: gently curved:downwardly into.
the: sides. of: therbody ~Thus:the film: flows. out-.
wardly:and:dewnwardly: in. contact: with the wall
of-the nozzle body.and-forms & column of-wateér.
which, passes; into; the .glass,

-I-have:discovered:.that this is not the: best:solu-

- tion. to,the,- problem,- for-the, velocity: of: Aow:is.

not- reduced:-soon; ‘enough rafter::discharge: from.
the. port. -When glasses:are; filled ‘using:-such
nogzzles, - the velocity -of- the.:carbonated; water.
i t-checked: sufficiently. during the time when

.1t ls 'm the: nozgle -80;that- excessive  turbulence.

in the: glass-ocours.

~One.:object- of: this. invention ' therefore.is*to
provide a: novel form of nozzle in -which - the
veloclty of- the -stream. -sis. reduced:; ‘practically.

- smultamously with . the. ‘pressures reduction: and:
“the. velocz.ty of:

1e: stream -leaving the: niozzle s
rela.twely low.

-Another..object is-to0. previde arnogzzle:which
dlsch -8 sa.turated fuid. under pressure: into
the-atmosphere or Teceiving vessel -while: main-

Another obgect is t0 provxde a-nozzle. in:'which.
the velocity of the stream is reduced ‘before:any.
heat tra.nsfer thereto can-oceur.

, ) is-0; provide: & nozzle ‘which
produce 811, outlet,stream havmg a- relatively.

Another o_ ect is. to provxde a, nozzle ‘having.
a_“cone’”. shaped.-discharge passage which dis-
thin film of: solution. directly.to.the.
of. he nozzle ‘the, vﬁlm striking the: ‘walliat
v-large. angle 80 a8:t0-break:the velocity
- the.: and.-cause it to.-.change. direction.
AAf:qrthe_ object. s 4o . provide® a: mozzle. ‘having.
an- inner -wall whlch iss frusto-cnowal over:-the.
entlre portxon upon which the Slm flows.

A, further obJect is:to: ‘provide:’ a nozzle having.
a- dlscharge -opening. dlrecting a:fllm. of- fluid: to-
wa.rd the. inne; e+ wall- of: the: nozzle: fuid: striking.
;- a-substantial-angle-and the mouth.
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of the discharge opening being sufficiently close
to the wall of the nozzle so that fluid flowing
from the opening is not subjected to any sub-
stantial pressure drop until it strikes the inner
wal] of the nozzle and its flow is checked.

A further object of this invention is to provide
a nozzle in which the fluid film léaving the dis-
charge opening is varied in thickness according
to the rate of fluid flow to maintain the velocity
of discharge substantially constant.

Other and additional objects and advantages
of this invention will of course present them-
selves to those familiar with the art on reading
the following specification in conjunction with
the drawing and the appended claims.

In the drawing:

Fig. 1 is an elevation partially in section show-
ing the construction of a typical draft arm pro-
vided with the nozzle of this invention; :

Fig. 2 is an enlarged section showing the inter-
nal arrangement of the nozzle;

Fig. 3 is a horizontal section taken on line 3—3
of Fig. 1;

Fig. 4 is a side view partially in section of a
draft arm similar to that shown in Fig. 1 but
provided with a modified embodiment of the noz-
zle of this invention; and

Fig. 5 is a diagram showing the angular rela-
tionship between the discharge opening and the
inside wall of the nozzle.

A typical draft arm 10 described and claimed
in Patent 2,056,986 for Draft Arm issued to
Myron E. Steczynski on October 13, 1936, is par-
tially illustrated in Figs. 1 and 4, and comprises
a curving goose-neck |{ having an enlarged por-
tion {2 at its upper end which houses the various
valve elements. A conduit (not shown) within
the goose-neck |1 conducts carbonated water to
a passage i3 in the head portion (2. This pas-
sage 13 is in communication with a passage 14
in a rotatable valve member 15 connected to a
handle 6. When the handle is in the “off” posi-
tion as shown in Fig. 4, the passage 14 is in the
position shown in Fig. 1 and dead ended against
a washer 171. However, when the handle {6 is
moved either forwardly or backwardly from the
“off” position, the passage |4 is connected to
either one of the passages (8 and 20 through
openings (not shown) in the washer (1. The
passage 20 which is connected to passage (4 when
the handle 16 is pushed to the left (as shown
in Fig. 4) extends to an axial passage 21| in the
lower part of the enlarged head portion 2. The
passage |18 which is connected to the passage 14
when the handle {6 is moved to the right from
the position shown in Fig. 4 is connected to an
annular cutout portion 22 in the lower part of
the body 2.

The nozzle 25 comprises a stem 26, a spray
guide 21, a collar 28, and an enclosing body or
a conical collector 30. The various elements of
the nozzle 25 are assembled as shown in Fig. 2.
The stem 26 is provided with a thread 31 at its
upper end which is screwed into a matching
thread in the passage 2{, the stem being screwed
up tightly so that a shoulder 32 provided thereon
lies against the bottom of the head portion (2
forming a seal between the two. The collar 28
and spray guide 27 are mounted on the stem 26
and held in position by a nut 33 which is screwed
on to another thread 34 provided on the stem
26. The collar 28 is provided with a pair of an-
nular recesses 35 and 36, a washer 371 being
received in the groove 36 and forming a seal
between the collar 28 and the body portion 12.
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An annular recess 36 the same size as the annular
recess 22 is provided in the body portion (2 and
the two together form an annular passage which
connects the passage {8 to a plurality of pas-
sages 40 which extend through the collar 28.

The lower ends of the passages 40 are in com-
munication with a discharge passage 41 formed
between the bottom surface 28s of the collar
28 and the upper surface 21s of the spray guide
21 when the two are assembléd on the stem 28.
The passage 41 is conical in shape, the opposite
walls lying paraliel to one another. The width
of the passage 41 is determined and maintained
by a shoulder-like projection 42 provided at the
top end of the spray guide 21. By varying the
height of the projection 42 it is possible to vary
the width and the relative cross scetional area
of the passage 41.

The stem 26 is provided with an axial passage
43 whose upper portion is larger than the down-
stream end thereof. The end of the stem 28 is
provided with a flat portion 44 on opposite sides
providing a wrenching surface. The body or
collector portion 39 of the nozzle 25 is preferably
formed of plastic material and is threaded at its
upper end for attachment to the body portion
12 of the draft arm {0. It is preferred to make
the collector 30 of plastic material for it has been
found that when glasses are struck against the
plastic surface breakage is less likely to occur
than if they strike against an unyielding surface.
The inside wall of the collector 30 is frusto-conical
in shape, the cone defined having an apex angle
of approximately 25°.

The operation of the draft arm 10 is as fol-
lows: When the handle {6 is in the “off” position
as shown in Fig. 4, the valve member (5 is in the
position shown in Fig. 1 and neither of the pas-
sages I8 and 20 is connected to the source of
carbonated water. When the handle 16 is moved
rearwardly, the valve member 15 is rotated so
that the passage 14 is in communication with
the passage 20 carbonated water then flowing
through the passage 20 to the passage 21 and
then the axial passage 43 in the stem 26. Thus
a jet results which is useful when bheverages such
as ice cream sodas are prepared. The high ve-
locity of the jet serves to break up masses of
solids such as ice cream and causes mixing
thereof. However, the water dispensed by the
jet has a relatively small amount of carbon di-
oxide dissolved therein when it has come to rest
in the glass for the high velocity and agitation
causes excessive bubbles and loss of gas.

When the handle 6 is moved to the forward
position, the valve member 6 is moved to such a
position that the passage |4 therein is in com-
munication with the passage 18 leading to the
annular space 22. Carbonated water, therefore,
flows through the passage (8 to the annular
space 22 and down the plurality of passages 40
to the discharge passage 41. The plurality of
passages 40 are of such a diameter that their
combined cross sectional area is approximately
four times the flow area of the discharge passage
41 at the point where the passages 40 open into
it. Thus no appreciable pressure drop occurs in
the draft arm or nozzle prior to the passage of
the carbonated water into the conical passage
41. The flow area of the downstream portion
of the conical passage 41 is approximately twice
as great as that of the upstream portion. Hence,
a slight pressure reduction occurs in this passage.

A film of carbonated water still under high
pressure emerges from the passage 4f and with-



2,687,002

5
out-changing:direction strikes:the inner wall:of
the collector: or nozzle body. 30. - The angle of:-in-
cidence of this:film: against the inner wall:of the
body-:30 isiquite-great. ' Hence, the film is re-
Hfected- backwardly :upon itself .and also .down-
watdly since the angle:is less than a right angle.

-As-the carbonated wdter passes farther:down
the ‘nozzle: its velocity is -further decreased. by
the frictional drag exerted: by..the. wall. of :the

body 30.. Since-the velocity is furtheyr reduced;

the stream: area. is widened somewhat; and, since
the inner - walls of the body 30 converge, astream
which is: substantially in::the:form: of a. column
as indicated by broken:lines.in: Fig. 4 emerges

from -the mouth of -the nozzle 25 and -falls into.

the glass. (not-shown). This stream, because its

veloeity: was reduced -while still under pressure

and before-appreciable heat. transfer to: it could:
occur, contains: a'relatively large amount of :car~
bon dioxide gas.
a relatively low velocity when it reaches the glass
less turbulence results than with the:higher-ve-
locity streams produced by conventional nozzles
and less. gas:is -lost.

-Bince:.no one can tell actually what occurs
within a.nozzle of this type, the.above descrip-
tion of the operation is largely conjecture and
is' only included. here: .for the purpose of at-
tempting to explainr the- improved performance
ohserved.

A draft arm-equipped.with the. nozzle of" thls
invention was connected to a conventional: car-
bonator operating at: approximately :seventy-five
pounds. pressure and- at & temperature of ap-
proximately 40° F..and.glasses-of water were
drawn by moving the handle 16 to the full for-
ward position until the glass was:filled and then
returning it- to. the “off” position. The glasses
of water thus drawn were then stirred for. a
period of several minutes,. the: carbon- dioxide
evolved being collected. and its volume measured.
The volumes: of gas consistently. were over four
times the volume of water in the glass ranging
from 4.1 to 4.3 volumes. A similar test performed
on conventional nozzles produced values:as high:
as 3.9 volumes, but for the most part-the volumes
were less. .

Thus it ‘will be seen that the nozzle of :this
invention produces & beverage having.a higher
degree of carbonation than beverages: dispensed
by conventional nozzles. As has been:stated this
is' important in that the carbonator:may be op-
erated at a lower pressure or higher temperature
using -the:nozzle of my invention ‘and still pro-

duce the same results as a carbonator at a higher ;

pressure or lower temperature supplying a.con-
ventional draft arm or nozzle. : Thus: a consid-
erable saving in the cost of ‘gas:is achieved and
less' expensive carbonating apparatus may  be
emploved.

--In the design of my nozzle certain dimensions
and angular relationships have been found to be
critical. - For example,; the slope of the conical
discharge passage 41 is:preferably approximately
30° from the horizontal. ~When this:slope is less
than-15° or greater than 45°, the amount of gas
contained 'in the solution dispensed decreases
‘markedly ‘from the wvalues. given above. . Simi-
larly, the angle of the inside /wall of the nozzle
body- 30-is preferably -about ‘12° with' respect to
the axis of the stem 26 although this angle may
bewvaried- from approximately:-8 to 16° without
greatly.-affecting the result. The critical rela-
tionship, however, is the angle of the:passage §1
with respect to-the:inside-wall ‘of ‘theé body 38

Since the stream  is. flowing: at.

20:

o)

6o
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erably having:a value of about 72°.

25

- drink is carbonated to a lesser: degree.

: for the best results.

6
which-angle:is the:angle of-incidenee of the:fluid
fiiny onvthe wall of-the nezzle body30. This.angle
should: bermaintained between 57° and- 87% pref-
:If-this angle
is too small, insufficient braking effect on the
velocity: of-the:liguid results:producing -excessive
agitation:in-the glass. - -Onithe other hand, if this-
angle:is too:close:to:airight angle, exeessive-turbu-
lenceoceurs within-the nozzle: which causes: gas.

i torbelostifrom:the stream while. in: the nozzle.

In Fig. 5 the angular relationship of the pas-.
sage 4( to the inside wall of the:nozzle body 30
is shown. . The:line 45-represents the axis-of the
stem 26-while:the:line 46 represents the slope: of

. therinside: wall: of the:nozzle body: 30. .. This line:

makes-an angleof 12°:with:respect to the line 4§..
Thelline 41:represents:the. preferred angle of:the
passages 41« while the lines’’48 and 50 represent.
thermaximum.and minimum values of: the slope
of:the passage: 41.. - Thus:it-will be-seen:that.: the.
angle of:the:passage 41-with respect. to-the side:
wall may be varied:from 157 to.45° inclusive from:
the:horizontal: or:.as shown-on- the diagram:he-
tween the-angle 61 and: the angle 52 as made-with:
the inside surface of the body 30.

Another critical relationship occurs in the:rela-
tive :spacing between the end. of the-discharge
passage 41 and the inner'wall of the-body 30. If
this space is too great-or.too small .the resulting:
‘When-g
passage width inthe passage 41-of approximately:
.005. inch - is provided the: distance between: the:
mouth of the passage 41 and the. inside .of ‘the
nozzle body 30 should be between .ds.and % .inch
.Thus the:distance between:
the nozzle body 30 and the end of the discharge
passage should be approximately 18 or 20 times
the width of the passage 41.

. In Fig. 4 a conventional draft.arm 10: provxded
with a modified .embodiment 25« of.the invention:
is .shown. : Here all the parts are substantially
the same as in the preferred embodiment except
that the spray guide 27a.is slidably mounted. on
the:stem 26a, a spring 53 being provided between

5 the spray guide 27¢ and the nut.33 for urging the

spray. guide 2Ta upwardly against the collar: 28.
The spray guide 21q.is substantially the same.as
the spray guide 21. except that the:.shoulder: or
projection onthe upper.end which holds the spray

¢ guide 2T away from the collar 28 is not provided.

Thus, when the valve 15 is in the “off” -position,
the spray guide 27a rests against the: collar 28.
However, when the valve 15 is ‘moved open,.pres-
sure ‘of the.carbonated water in the passages. 48:

¢ causes ‘the spray guide 2Ta to move downwardly

compressing the ‘spring 53.

The size of the:spring 53 is such that when:the.
valve {5 is open:the spray guide 21¢ will assume:
a position-such that the passage 41a is approxi-
mately .005 inch in:width. . If. the valve ‘15 is.
less:than.opened the spray guide 27a:moves down-
wardly to. a-lesser degree.and. the.passage #la
is less than'.005 inch-in width. = Thus by proper
choice.of the:spring 53 it is insured that.the
liquid emerging -from the passage #1a will-have.
substantially the same ‘veloeity regardless of- the:
rate of flow as determined by the setting ‘of: the:
valve member ‘15, the cross sectional area of the
stream ‘being varied to compensate for:the: de-
creased rate of flow.  The modified ‘embodiment
25q ‘operates substantially -the same as the pre-
ferred ‘embodiment except for the compensating
faetor described above. )

“From ‘the foregoing description it Will: be seen
that a novel nozzle has-been provided: which sub-~:
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stantially improves the quality of the béverage
dispensed, which produces a substantial saving in
the amount of gas required for carbonation, and
which increases the capacity of a given carbona-
tor. )

Various changes and modifications such as will
present themselves to those familiar with the art
may be made in either of the two embodiments
disclosed without departing from the spirit of this
invention whose scope is defined by the following
claims.

What is claimed is:

1. In a nozzle the combination including a
stem, a collar having a frusto-conical lower sur-
face received on said stem, a passage through
said collar, a spray guide having a frusto-conical
upper surface received on said stem slightly
spaced from said collar the space between the
two forming a second passage which extends
downwardly and outwardly from the first men-
tioned passage, and an enclosing body having an
inner wall spaced from the mouth of said second
passage, said inner wall extending substantially
above the mouth of said second passage.

2. A draft arm nozzle comprising a body, a pas-
sage for liquid containing carbon dioxide in said
body, a stem depending from said body, a down-
wardly converging collector surrounding said
stem and supported below said body, a collar
supported on said stem adjacent said body said
collar having a plurality of passages therethrough
in communication with said first mentioned pas-
sage, a second collar surrounding said stem be-
low said first mentioned collar, a frusto-conical
surface on the upper part of said second collar, a
complementary diverging surface on the lower
part of the first mentioned collar, and means 0l
one of said collars for spacing said surfaces to
form a narrow flow area between said surfaces,
said flow area terminating adjacent the inner
wall of said collector at a point spaced from the
top end thereof.

3. A draft arm nozzle comprising a body, a
passage for liquid contfaining carbon dioxide in
said body, a stem supported by said body, a hollow
collector having a frusto-conical inner wall sur-
rounding said stem and supported below said
body, a collar supported on said stem adjacent
said body said collar having a plurality of pas-
sages therethrough in communication with said
first mentioned passage, a second collar sur-
rounding said stem below said first mentioned
collar, a frusto-conical surface on the upper part
of said second collar, a complementary diverg-
ing surface on the lower part of the first men-
tioned collar, a projection on one of said collars
for spacing said surfaces to form a diverging pas-
sage between said surfaces, said diverging passage
terminating adjacent the inner wall of said col-
lector at a point spaced from the top end thereof.

4. A draft arm nozzle comprising a body, a pas-
sage for liquid containing carbon dioxide in said
body, a stem threadably supported on said body,
a downwardly converging collector surrounding
said stem and supported by said body, a collar
supported on said stem adjacent said body, an
annular recess on the top of said collar in com-
munication with said passage, a plurality of pas-
sages through said collar extending from said
annular recess to the bottom thereof, a second
collar surrounding said stem below said first men-
tioned collar, a frusto-conical surface on the
upper part of said second collar, a complementary
diverging surface on the lower part of the first
mentioned collar, and means on one of sald col-
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lars for spacing said surfaces to form a ndrrow
flow area between said surfaces, said flow area
terminating adjacent the inner wall of said col-
lector at a point spaced from the top end thereof.

5. In a nozzle, the combination including a
stem, a collar received on said stem, a passage
through said collar, a spray guide received on
said stem and supported in spaced relationship
with said collar, the space between the two form-
ing o second passage of less cross sectional area
at its entrance than that of the outlet of said
first passage, said second passage extending
downwardly and outwardly from the first men-
tioned passage, and an enclosing body having an
inner wall spaced from the mouth of said second
passage and inclined at an angle between 57°
and 87° to the line of flow from said second pas-
sage, said inner wall extending upwardly a sub-
stantial distance above the outlet end of said
second passage.

6. In o nozzle, the combination including a
stem, a collar received on said stem having a
passage for carbonated water therethrough, a
spray guide received on said stem below said
collar, and a conical collector having an inner
wall spaced from said collar, the lower surface
of said collar and the upper surface of said spray
guide being frusto-conical and slightly spaced
apart to define a downwardly diverging passage-
way in communication with the first mentioned
passage at its upper end, the lower end of the di-
verging passageway being spaced slightly from
the inner wall of said collector and said inner
wall extending upwardly a substantial distance
beyond the lower end of said diverging passage-
way.

7. A draft arm nozzle comprising a body, a
passage for liquid containing carbon dioxide in
said body, a stem depending from said body, a
downwardly converging collector surrounding said
stem and supported below said body, a collar sup-
ported on said stem adjacent said body, said col-
lar having a plurality of passages therethrough in
communication with said first mentioned pas-
sage, a second collar surrounding said stem below
said first mentioned collar, a frusto-conical sur-
face on the upper part of said second collar, and
a complementary diverging surface on the lower
part of said first mentioned collar, said surfaces
being spaced apart to define a narrow flow area
therebetween and said downwardly converging
collector having a frusto-conical inner surface
extending substantially above the outlet of said
flow area and being spaced slightly outwardly
therefrom.

8. A draft arm nozzle comprising a body, a
passage for liquid containing carbon dioxide in
said body, a stem supported on said body, a down-
wardly converging collector surrounding said
stem and supported by said body, a collar sup-
ported on said stem adjacent said body, an an-
nular recess on the top of said collar in communi-
cation with said passage, a plurality of passages
through said collar extending from said annular
recess to the bottom thereof, a second collar sur-
rounding said stem below said first mentioned
collar, a frusto-conical surface on the upper part
of said second collar, and a complementary di-
verging surface on the lower part of said first
mentioned collar, said surfaces being spaced apart
to define a narrow flow area therebetween having
an entrance opening of less sectional area than
the total flow area of said passages and said
downwardly converging collector having a frusto-
conical inner surface extending substantially
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above the outlet of said fiow area and being spaced
slightly outwardly therefrom,

9. In a nozzle the combination including a
stem, a collar received on said stem, a passage for
fluid extending through said collar, a spray guide
received on said stem slightly spaced from said
collar, the space between the two forming a sec-
ond passage which extends downwardly and out-
wardly from the first mentioned passage, said
second passage defining a frusto-conical surface,
and a collector having a frusto-conical inner
wall surrounding said stem and passage, the end
of said passage being below the top of said wall
and spaced inwardly therefrom.

LEWIS E. MENDONCA.
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