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UNITED STATES PATENT OFFICE

DAVID C. GREEN, OF BROOKLYN, NEW YORK.

IMPROVEMENT IN AIR-INJECTING NOZZLES.

Specification forming part of Letters Paterit No. 2‘21,796, dated November 18, 1879 ; applicalion filed
. September 1, 1379.

To all whom it may concern :

Be it known that I, DAviD C. GREEN, of
Brooklyn, Kings county, New York, have in-
vented certain new and useful Improvements
in Air-Injecting Nozzles, of which the follow-
ing 18 a specification.

My invention relates to apparatus for pro-
ducing blasts or carrenfs of air, for ventilation
or other purposes, by the 1rlject1\Te action of
jets of steam or compressed air discharged

from mnozzles into suction throats or tubes,-

through which a large volume of air is thus
cansed to flow by the inducing action of the
jet; and my invention is embodied mainly in
an 1mproved form of injection nozzle or jet,
whereby the velocity and pressure of the jet
aremaintained independentof variations in the
volume supplied to it from the compressing-
pump or other apparatus, thus greatly 1increas-
ing the effectiveness of the jet, and causing
its effectiveness to at all times correspond pro-
portionately with the volume supplied, as here-
inafter fully set forth. |

Figure 1 of the aunexed drawings is a lon-
gitudinal section of my improved ‘air-injector

nozzle, and Fig. 2 an end view of the inner

end of the valve-plug. - Fig. 3 represents a
ventilating apparatus provided with my im-
proved nozzles. |

In producing air currents or blasts by the
injective orinducing action of jets it is neces-
sary, as 1s well known, that the jet be dis-

-charged under a positive pressure and at a

high velocity in order to obtain an effective in-

ducing action. The pressure, of course, mainly

determines the velocity of the jet, and 1t 1s

found that the. best effect is obtained with a

jet of a certain pressure and velocity, which,
of course, varies in different cases but when
this point is determined in each case, 1t can-

- not be much dep'uted from without serious

loss.
The volume of the jet is, of course, another

element in its eﬂectweness but if its pressure

and velocity be maintained lt'::s effectivness will
be also maintained, and will correspond with
1ts increase or decrea-se_ of volume, while, if
its power and velocity be allowed to fall or
vary much from the best determined point,
theincrease in volume will give no correspond-

[

power. Hence the main defects in air-jet noz-
zles as heretofore constructed, and which I
am to overcome, is that they a,re formed with
a discharge- apertme of a fixed and uniform
area, so that to maintain the pressure and ve-
{ locity of the jet up to its point of greatest
efficiency it is necessary that the compressing-
pump or other source of supply form a con-
stant volume, corresponding to such pressure
and velocity from a jet of that area, and if the
volame 1ncrease or decrease beyond-this point,
the area of the jet then, of course, becomes pro-
portionately too small or too large, hence caus-
ing the pressure and velocity of the jet to corre-
hl)O]]dlll oly decrease or ln(,re“l:ae, and thus ren-
dering its action inefficient.

Now, the main feature of my invention may
be stated to consist in constructing the air-
jet nozzle with an auntomatic valve, arranged
to govern its discharge-aperture, and loaded
to open at a certain pressure, so that, hence,
the jet is discharged uniformly at this Dress-
ure; and shoald the sapply to the jet decrease
in .volume, the valve will partly close to cor-
1esl)ondmﬂly reduce the area of the discharge-
aperture, and thus maintain the uniforin press-
ure and velocity of the jet; and should the
volume increase, the valve "will open wider,
thus discharging a jet of greater volume, yet
at practically the same pressure, thus main-
taining the efficiency of the jet under a vary-
ing sapply, causing the volume of the induced
current to Increase pmportlonateh as the vol-
ume of the inducing-jet increases.

In Fig. 1, A indicates the casing or body of
my improved 1njector valve or noizle, and b
the nozzle end thereof, in the aperture of which,
as 1llustrated, 1s armnged a valve-plug, B,
which, when qmesceut fully closes said aper-
ture, pre\ enting anydischarge from the nozzle.

The outer e_xtremit.y of the valve-plug is pref-
erably of an elongated tapering form, as il-
lustrated ; its middle, or that part which fills
and closes the aperture of the nozzle, 1s cylin-
drical, to form a close fit for the nozzle-aper-
ture, while its inner part is also tapering, to
form, as the valve is pressed out of the nozzle,
an annnlar outlet, which increases in area in
proportion to the distance 1t 1s pressed out, as
will be readily understood. From this inner

‘ing effectiveness, but will be mainly a loss of [ tapering part of the valve-plug short radial




EERE S ;3lmwu in Fig.
oo ston  will not
. pression or extmmma thereof,

.+ ribs ¢ ¢ project,-as: shown :in: Figs. 1 and 2,
. but extend only to the same diameter as the |
tooeyhndrieal or plain part of the valve, as il-
11 lastrated, thus forming grooves between:each.
1+ other, through which the air escapes, while |
. the ribs serve to gmde the pluﬂ‘ centmllv lué
| :*:z:::st'he nozzle apertmo =
11 The stem d of 'the vahe is prm uh_,d mthcri
SEEEEEEE éWIth adjustable weights or a strong spring, e, |
. as lustrated, which constantly tends to keep:
' the plug drawn in, and thus close the nozzle- |
0 aperture, and which may be adjusted so as'to |
- place any desired pressure on the valve, s0:
i that the jet will be dl%dld!‘“‘ﬁd fmm the noz
=;?;s;ézleat this pressure only. 1 FEEEN
1 ‘Where the jetis so arr 'mﬂred a% to dmlmrge@
SEEEEE ;upwar@l]) welghts may. lxe,_ used to load the:}
. stem instead of a spring; but for all other:
HEREEEE %situa‘timml prefer to use a strong :m‘ning: as:|
1, of sueh length that its ten- |

{ll‘) much mtll 1 bll”]lt coin-

The spring may be adjusted: m mee the re-

u packing of the stemto be dmpmmul with, and:

The nozzle is connected to the air- supph

. Dipe, preferably, by a branch or coupling on
0othe side of the casing A, as shown in Figs: 1
~ and 3, and for ordinary ventilating purposes

the air is supplied to the nozzle under a press-
ure of about five pounds to the square inch.
In Fig. 3 is illustrated the manuer in which
my improved nozzles are arranged in a ven-
tilating apparatus. C indicates the apart-
ment to be ventilated, which may be in a war
or passenger vessel, building, mine, or else-
where. D is an air-compressing pump, which
draws in the atmospherie air through pipe k,
and discharges the compressed air through
the pipe I, which terminates
the improved nozzles A’, arranged in venti-
lating - passages leading into and out of the
apartment. These nozzles are arranged to
discharge 1into contracted suction-throats m m,
through which a large volume of atmospheric
air is thus mduced to flow into and out of the
apartment by the 1njecting action of the jet,
as will be readily understood, and these

throats are preferably made adjustable to-
ward the nozzle, so as to obtain the best rela-

with several of |

EEREE AR E'E:lllll‘j‘ﬁ'd; pressure on the valve by the adjusting |
o and jam o nats g, as will be readily under-
tiiiioioostood, and  the spring and stem ay be in-
i elesed i an air-tight tabe projecting from the
i neek of the valveicasing, thus enabling the

e

il

'-_:Qﬂ]:,'}.gﬁ.;::.:;i;“'

tive position thereof., ' If the valvés of thein- '
jector-nozzles be now set to the required press-
~ure, and ‘the air-pump D put in motion, the .. '
nozzle-valves will confine the air till it attains =
when: the valve will: .
| open, allowing the dzscharge of :an energetic .
| jet from the nozzle, having the required ve- =
locity and pressure to produce an effective in- ' =
ducing aetion, and' thus eause a strong in- ' 1
“duced current to flow through the suction- =
throats with the induecing-jet.  Should, how- |
ever, the speed of the pump decrease, render- = 1
‘ing:the supply to the nozzle less, or ahauld it
| increase, rendering the supply greater, the = .
i nozzle-valve will partly close or open corre- = ©
spondingly, thus causing the volumeof thejet = = =
to always correspond to the volume of itssup-+ =
ply, while its pressure and velocity are main- '
tained practically uniform, thus causing the .. =
jet to act to its: greatest: efficiency under the | 1
| different variations in volume, and produeing, ' =
| under dlﬂerent volumea, 2 correspcmdmg amlé EESERERNE
%@fulleﬁwmuc;}
By means of these 'l.utomatwall,} -actmg noz-
zles, it 1s found that the volume of the indae-
ingjet being one, the volume of the induced '+
current will be: thirty-five, thus practicallyob- . =
taining fi om one pump tllﬁ Lapa,clty 0[’ ﬁmt; EEREERRERRE
five o
1 therefore securing a more sensitive action of |
. the valve; but, if desired, the inelosing-tube
11 may be omitted, and the stem passed tlmmnh
o agland in the. neLk of the valve- Ltmmg lem
SEREEEE émg the spring and stem exposed. SR

the desired. pressure,:

e pumps.

1 1'sometimes prefer to: cmlstmet the valve-é § 3
| plug of the nozzle so as to discharge a central =~

jet as well as an annular one, the center of the
plug in this case being provided with a bore
arranged toembrace and slide over a tapering
plug tixed in the center of the nozzle, as shown
in Fig, 4; but this is optional.

What I claim as my invention is—

An injector-nozzle for producing blasts or
currents of air. cogstructed with an automatic
valve arranged to govern its discharge-aper-
ture, and adjustable by spring or weights to
open and discharge the jet at a certain deter-
mined pressure, whereby the pressure and ve-
locity of the jet are maintained practically uni-
form under varying volumes, and its efficiency
thus rendered constant and proportional to
the volume supplied, substantially as herein

set forth.
DAVID C. GREEN.
Witnesses:
Cnas. M. HiGGINS,
JOHN E. GAVIN.

The 1mpmved nozzle mav, of camse, ’be used: NERENREES
fo_r produaeing air: blasts or currents for other
purposes than ventilation, and it will alsobe . 1
understood that in some cases the nozzle may ',
.t 'he“supplied with live steam 1instead of com- .
pressed air; but the use of the latter is‘more
gen:erall,y emltemplated SEUS RN - SENEREE NS
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