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To all whom it may .concern:

Be it known that I, Jorin Tsasc Trorny-
CROFT, & subjeet of the King of Great Brit- :
ain and Ireland, vesiding ai Chiswick, in,
the county of M.iddlesexx,]%?.nglﬂnd, have in-
vented Improvements. in or Relating to
Spraying .pgaratus, of which the follow-
ing is a specification, :

This invention has reference to apparatus

construeted in various forms..

| . The invention also QOIIPrises various novel

features of construction and combinations

and arrangements of parts all as hereinafter

more particularly described and pointed out

‘ in the claims, '
- In the accompanying drawings

Figure 1
shows pantly in central seotion. anc partly‘in
side .elevation, and Fig. 2 in rear end viesy,
one construetion of Spraying apparatus om.

and so-on for each helical surface angd step,
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10 for spraying liquid, more particularly for body the present ipvention an suitable for
spraying liquid fuel into furnaces such as supplying oil to the farnace of a steam won-
those of steam boilers and the like, in which | erator. Fig. 8 is a side elevation and Fig. 4
the liquid is caused fo flow under pressure | an end view, both to .an enlarged seale, of |
through one or more holes or passages of | the movable member or plug of the nonzle

15 comparatively- small section and nen-annu- | shown in I igs. 1 and 3. " Fig. 5 shows the
lar shape, as distinguished from an annular | nozzle in longitudinal section, Figs. 6 and 7
Passage formed between stationary and tov- | are Cross seotlons of the plug and ‘nozzle ooy-
able conieal members’ that are relatively moy- responding to the line A" A"of Figs. 8 and 5,
able in an axial direction. . the two parts being shown in dj: erent rela-

20 TIn Spraying apparatus of the kind re- | tive bositions in the two figures, . .

© ferved to as heretofore construseted, the holes [, @Iis the e’_asmf or body from whieh the ol
Or passages have usually been formed fuel, Introduce through an inlet pipe b, 1g
through a solid head or plate and arranged | to be discharged through the nowzle ., ,

- in’an annular series around the axis of the | ¢ is the adjustable plug of the nozzle hav-

25 apparatus and inclined thereto so that the | ing its front end portion ‘of truncated conica]
issuing streamns will impinge upon one an. shape and its rear or base end portion of
other. o _ eylindrical shape, as shown. The copical

In spraying apparatus of the type. re- | end of the plug 18, in the example, formed
ferred to constructed according to the pres- | winh three heligal surfaces f each terminating

30 ent invention, the liquid discharge hole .or in a_step g,that is inclined to a line 4 con-
rassage, or each liole or passage, is formed" necting corresponding .diameters at the hase

etween two relatively movable menmbers | and apex end of -the truncated cone and lyi
having adjacent parts theveof shaped to in- | in. ga imaginary plane containing the axis
terlock or ongage with eacl .other in such g )'of the plug. /Each helical surface f and step

35 manner that upon moving such members g can convéniently be formed. by mounting
relatively to each other, there will be fornied the plug in a holdér by . which if can be ro-
ut the parts where the wenibers interlock .or | tated in a step by step .manner and simul-
Cengage, one or moye ligquid discharge pas- | taneously advanced to g small-extent and
sages the cross soetional avea of whieh, or of | .causine n slotting tool to Ppass endwise over
each of which, .can be varied thronghout'its | and take o eut from the conical end of the
length within wide limits and cun be en- plug in the required angular direction of

_ tirely closed, and which or each of which | the step -n-i’.ter‘ea-ah.r-ot-a;i\jy and forward move-

. can be inclined to the axis of the discharge ment, 'so that the sucaessive strokes of the
= nozzle of-the apparatus, and arranged to tool, the first of which commences at the line

45 disclinrge “the lquid more or less tangen- | # a, cut desper and deeper into the surface
tiallyfjof the discharge orifice, so that the rate of the conical -extremity of the plug thereby
of s'u"ﬁiply;_;,of liquid can be varied without forming the helieal surface #-and finally fin-
throtitling: or wire-drawing and in the .event | ishing when a step g .of the required. width
of thé hale or passa %, Or any of them, be- | of fuce ig formed. f;l this way'a pontion of
ing obstructed y solid matter, the hole or metal of gradually inoreasing thickness from .
-passage, 6r holes or passages, can be sud- | the line & g o the step ¢ in advance is re-
denly Opened to g greater extent to.enahle | moved from the canical end of the "plug. -
the obstrueting matter to he readily removed | The plug is then woved backward in'an axin]
by the sudden rush of g greater quantity of _direction and the operation repeated for

55 liquid. Spraying apparatus of this kind | forming ithe mext helical surface £ and step g,



As the cutting is effected in a direction in-

c¢lined to the said line A, each helical surface
f will of course, be slightly concave as seen
in a longitudinal section of the cone contain-
ing the axis of the plug. The inner surface

- of the nozzle ¢ is similarly formed with cor-
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responding helical surfaces f* and steps ¢*
so that the surfaces and steps on the one part
closely fit those on the other. .The forward
end of the plug d is preferably formed with

a central cavity d*, and the nozzle ¢ is formed’

with a centrally arranged exit apertare ¢
of circular section. ¢ is a cap or ring
screwed onto the casing ¢ so as to hold the
nozzle ¢ in place therein. The arrangement
is such that as the plug d is partially rotated
in'the nozzle ¢, the stepped: portions g of the
plug and ¢* of the nozzle, which are nor-
mally in contact, as shown in Fig. 6, when

‘the oil supﬁly ig arrested, will recede one

froin the other and form léngitudinally ex-
tending exit. passages %, as shown in Fig. 7T,
through which the oil will flow in an in-
clined or tangential direction from the cas-
ing @ of the apparatus to the exit aperture ¢'
where it will 1mpinge .at an angle. against
the wall.of such aperture so that a rotary
motion will be imparted to-it'and will-thence

éscape over the outer édgé of the aperture in |
the form- of a thin hollow body and finally

break up into 4 finely divided state or spray.
It will be understood that by reason of the

belical formation of the surfaces f, /%, the

plug d while being: partly rotated, is simul:
taneously retracted and that the size of .the

-exit passages % will vary with the’extent.of

such rotation, In the example illiistrated

the: maximum effecfive rotation is confined

to an angle of 120°. -
" The number of steps ¢, ¢* and correspond-

~ ing helical surfaces f, 7* on the plug < and

45

. mnozzle ¢ respectively, and consequently” the
< number of oil passages %, can be varied to

suit requirement. There may. be only one or
two of each, or more than three.’

- Rotary -movement of the 'plug d can be.

" effected by securing the same to a rotary

. 50
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. plug d forward into the nozzle ¢. ‘The outer-

[,

spindle o, conveniently by a pin o* fixed to
the spindle and extepging throuph a slot 42

‘in the plug so that the plug can move in an
endwise direction while the spindle is pre--

vented: from moving endwise. - In the ex-

amdpleg the plug dis earried by:the forward
en

of the spindle upon which it can slide
to a small extent. !

exterior of the casing ¢ and may be formed
with 'a collar «* having-a part spherical sur-
face at 0% arranged to bear against a similar
surface in the casing ¢. p is a coiled spring
arranged between the plug.d and the collar
9 on the spindle so that it tends to force the

end of the spindle o js provided with a hand

lever ¢ adapted to hear against an’adjust- |

_ The spindle o extends.
.through a stuffing box ¢* and gland & to the

_sages each of w

“inner surface of the wall of sdi
orifice and is completely boundec

957,014 -

able.stop 7. This stop is shown as a pin car-*
ried by a plate s-that is.capable of being ad-
justed on the casing e and of being fixed
thereto by a bolt ¢ extending through a seg-
mental slot:# in a flange » on the casing.
The hand lever ¢ is formed with a finger or

“indicator w arranged to work in proximity

to a scale @ on the flange v, so that the con-
dition of oil supply prevaizling at any time
can be again restored after having been once
disturbed. o

The spindle ¢ and plug € can, when re-
quired, be rotated by the hand lever ¢ and
caused to mové backward ‘against the action
of the spring p to open the exit passages A

and plug being held in place by the stop »
which is adjusted to bear against the lever
and: prevent its return. The lever is, how-
ever free to be turned to a further extent,

76
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‘to the reéquired amount, the lever spindle -

85.

limited by a stop"#” in order to temporarily '

_increase the size of the discharge passages &

and so assist in removing any ‘matter which

-may have become lodged therein or impede

the flow of the oil therethrough, in which
case as soon as the hand lever is released, the
spring p will cause the plug ¢ to automhtic-
ally return to-the proper operative position.

"By the construction described ‘it will be
‘seen ‘that upon remgval of the screw cap or
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ring 4, the spindle o, plug d, and nozzle ¢..

¢an be eqsily put il place or removed.

The details of construction canr be vari-
ously modified. T e " ) :
 'What I elaim-is:—

1. Liquid spraying apparatus, k;bmpriéing .
| coacting main nozzle elements the. outer of

which’1s provided with a tubular discharge
orifice extending forwardly beyond the in-
ner element, said nozzle element$ having in-
ter-engaging parts arranged to form by and
between them the walls of a narrow liquid
discharge p:i;;sa%e that is arranged to dis-
charge liquid “obliquely against the inner
surface of the wall of said discharge orifice,

‘is completely bounded all arpund its contonr

by the.said interengaging parts, wlich can

| be opened to varying extents by axial move-

100

105
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ment of one of said nozzle elements. rel- .-

atively to the other nozzle element, and
which can be closed by reﬁatl__ve axial move-,
metit of said nozzle elemie

| direction. P

2. Ligaid spraying apparatns comprising
concting rhain nozzle elemernts that dre con-
stantly in_contact with each other and.the
outer of which is provided with a forwardly
exténding discharge orifice, said nozzle ele-
ments having inter-engaging parts arranged
to form by and between them the walls of a
phurality of! seEarate liquid discharge pas-

' ich is arranged to discharge
liquid in’ an inclined direction pgains

.
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tsin the opposite -
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125
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its contour by the said inter-engaging parts | direction and to move apart to open the said
and all of w{ich' can be opened simultane- passage to varying extents by combined ro-
ously to Varying extents by axial movement | tary and axial movement of the said may-
of oné of said nozzle elements relatively to | able element in the opposite direction,

5 but while still maintyined in contact with 6. In liquid Sprayimg apparatus, a liquid
the other nozzle elément and which can be | discharge nozzle comprising a fixed element
closed'bly relative .axial movement of said‘ having "a contracted forwardly extending
nozzle elements in the opposite direction. discharge orifice, and a movahle element,

3. Liquid spraying alpparatus comprising | said elements having parts arranged to at

10 co—ac,ting‘ main nozzle elements that ape con- | g1] times fit one into the other and form be-

stantly in contaet with each other and the tween them a. plurality of tiquid discharge

outer of which is provided with a forwardly bassages each inclined forwardly, inwardly

70

74

extending tubular discharge orifice, said and across the axis of the discharge nozzle -

nozzle elements having inter-engaging parts | so as to discharge liquid in an inclined direc-.
15 arranged to form by and between them ‘the | tion against the inner surface of the wall of
walls.of a nariow gq i
that is inclined .inward] toward said dis- { by the inter-engaging segmental parts and
charge orifice but obliquely to thaaxis there- | capable of being collectively elosed by com-
of and is completely bounded all around its | bined rotary and axial movement of " the
20 contour by the said inter-engs '1\10,parts, the | movable element -of the nozéle in one direc-
cross sectional area of saig “discl arge pas- | tion and of being opened to various extents
sage being- varied by axial movement of one by combined rotary and axial movement of
of said: nozzle elements relatively to but | the said movable element in the opposite
whi_le.,st‘i]lhmaihtain'ed in contact with the direction; - o
25 other mnozzle element and which .can be 7. Liquid Spraying apparatus comprising

closed by relative axial - movement of said la stationary nozzle having interior passage-
elements in the opposite direction.” * way components and a tubulap discharge

4. Liquid Spraying apparitus comprising | portion that extends ‘bayond said > passago-
co-acting main nozgle éﬁments that are con- ‘Way components and the crogs sectional aren
30 stantly In contact ‘with each other and the of which radually decreasés in g forward
outer of ‘wh-ic_h-‘»is‘provi'ded with.a contracted | direction - or part of its length and then
forwa'z_'dly extending tubular discharge ori. ! continues of substantially constant cross seg-

fice: the inner surface of whose wall_ is of tion, an interior plug in constant engago-
curved shape in longitudinal section at its ment with said nozzle and ‘having thereén:
35 inner end,éaid nozzle elements having inter- | exterior passage-way components, and
engaging parts arranged to form by and be- | means for retracting and advancing the plug
tween them.the, alls.of a plurality of sep- | within the nozzle to alter the relative posi-
arate . liquid -discharge “passages each of | tjon of the respective. passage-way compo-
which is inclined obliguely across the axis of | nents and thereby vary the cross sectional
40 the orifice s0 as to ischarge liquid in an | ares of the passage-ways formed by and be-
inclined direction ‘a ainst the inner surface tween said components. v ' L
of the wall of:‘saic}f’ )
each of which passages is completely bound- | g nozzle having a contracted- forwardly ex.

ed all around its contour by the said inter- | tendine discharge orifice and’ g plurality -of
45 engaging parts and can be opened and cloged segmental bassage - way components = ap-

80

uid discharge bassage | said discharge orifice and closed in all around ‘

85
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discharge orifice, and 8. Liquid: spraying. apparatn'rs'com'p‘rising 

110

to. varying extents by axial movement of one ranged obliquely to the axis of said orifice, .

of said nozzle elements relatively to but | a nozzle plug arranged within and in con. ,
while still_maintained in contact “with the | stant engagement with the nozzle and pro- -

_ _ vided with segmental extetior'p&ss’age-wny
59 _ 5. In liquid Spraying apparaius, a liquid components, and means for retracting the
ischarge nozzle comprising a fixed element plug’ to -alter the position of the p ug pas-
aving “a. forward] s extending discharge Sage-way components with respect fo - the
‘orifice and. a movable element, said elements - nozzle passape-way components in aceord-
aving parts arran éd to at all times fit one ance with thie said retractive movement and
55 into the other am% form between them g | t ereby vary the cross sectional area“of the
) quuid.dvischarge%passage in¢lined obliguely bassage-ways formed by and - betweensaid
across the, axis of the dischar e.10zzle 50 as | components, . ' '
to discharge liquid in an incﬁned direction 9. Liquid spraying aﬁapkm,tus comprising
against the inner surface of the wall: of said | an - inclosing - member aving a contracted
60 discharge orifice and closed in all aréund by | forwardly extending tubular discharge ori-
the inter-engaging parts, said inter-engag- | fice and & recessed portion constituting one
‘ing parts being arranged to move toward | wall of a liquid discharge assage that ex-
each other and close said discharge passage | tends forwardly and inwar ¥y and obliquely
y ecombined rotary ‘and axial movement of | toward the inner surface of the wall of sajd.

other nozzle ¢lement, , ]

85 the movable element of the nozzle in one discharge orifice, an inner member having -

115
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130
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a projecting portion constitutin the re-
mainder of the liquid passage wall and ar-
ranged to extend into and engage the said
recessed portion, and means for axially
moving the inner member within the inclos-
ing.member to vary the distance between the
passage walls. ’ '

10, Liquid spraying appuratus compris-
ing -an inclosing .member having recessed
10 portions therein and a contracted discharge

orifice common to and extending beyond
snid recessed portions, an inner member hav-

“ing projecting portions thereon arranged

to enter and engage the recessed portions

15 of said inclosing member, and means for
-axially ‘moving the inner member within.
the inclosing meniber so that opposite parts
of the recessed and projecting portions are
in continuous contact in one osition and

20 are separated from each other by relraction
of the inner metber to produce independent
discharge -passages that extend forwardly
and inwardly and obliquely across-the axis
of the apparatus,

X

o
[+

ing two relafively rotatable members one
within::the- other, stepped portions on the
inner - surface of the outer, member, corre-
sponding stepped portions on ‘the outer sur-
30 face-of the inner member, and means for
votating one member with respect” to the
.other. .so that.the stepped. portions of .the
‘inner member recede from the stepped por-

‘tiohs-of the outer member with ohe direc-

35 - tion of rotation-pnd produce passages which
collectively are variable in cross sectional
area dhroughout their length in accordance
with:the éxfent of rotation while rotation of
the inner member in the opposite direction

40 closes -said passages. , ) :

{2.-In " liquid spraying apparatus,. the

combination with a fived nozzle part having

a discharge orifice of circular section, of an

~ interior plug-capable of a combined axial
45 and. rotary wovement with- respect to- the
fixed:part, the co-acting surfaces of the said
plirg and:fixed part being stepped to permit

of there being formed between them while

in contact, a’ passage the cross: sectiorial area

50 of which is dependent upon the extent of.

said combined-movement. .
¢ 13, Tn -{liquid - spraying - niuparatus, the
_combination swith a fixed nozzle part having

and rotary movement .with respect to. the
fixed -patt; the co-acting surfaces of the'said
plug and fixed part being stepped to admit

. of there l)l&il]gv\}(ll‘ll](}("]\,r between them while
60 in contact a plurali of, separate passages

that can bd opened av gséd: in accordance
with thie said movement, -

14. In . iiquid .spraying .apparatus, the
. combinglign with ‘a xed nozzie having a
65 discharge g?r@ﬁc_e,_ of a. plug having a - trun-
. b : v B

11. Liquid spraying apparatus conmpris- -

‘a discharge ovifice of circular section, of an.
55 interior plug capable of:a combined. axial

cnted conical extremity from the surface of
which a part lias been removed to consfitute
a4 helical surface and step, the fixed nozzle
part being shaped to correspond so that rela-
tive rotary motion between the two parts 71
will cause a passage of varying size to be -
procuced between the steps on the said parts.: .
15. In liquid spraying apparatus,. the'.
combination with a fixed nbzzle part having
a discharge orifice, of a plig having a trun- 75
eated: conical extremity fromn the surface .of
which a part has been removed to constitute

in direction to a line joining corresponding
diameters at the base and apex. en of 'the ‘8.
trnneated conical” extremity, the-fixed noz- .
zle part being -shaped to corréspond so that
relative rotaTy movément between the ‘two
Fu’rts will ctuse a passage’ of varying size-to
e produced between said pavts. .- . 85
16. In liquid ‘spraying - apparatus, ‘the
combination” with a fixed nozzle having 8

surface which in general is fhuit of a hollow.
truncated cone provided with Jelienl sur-go!
faces and gweps extending from the apgxto
the base, of a plug haying a truncat 3 LR
ical extremity profengpd at the hase and-n~
evlindrieal; foim: e, o wwhicly - conical!
jart, portions <have been e oved. to form.y, -
}(\lit-af <urfaces-and. steps sorreshondifigh o
the helical surfaces and éfcp ; 1] &
nozzle pait so that rotary motion of theé said-
plng with respect to the -nozzle’ will:form
passages the inlet ends. of vl

; rich. itre pasthe 5o

oJocated in the éylindrical sutfafe afores L

17. In liquid spraying apparat Y
and colacting plug each formed wi -y
calsuzface and a step inélined to the lergth
of tl -1
ble of relative rotation to- form:a disehirge
passage of varying cross section betweer the
steps thereof, and mieaiis adipted to dutc ‘
matically cause relative. movenient f the

passage. - UL T
18. in Liquid spraying apparatus 4

.

RN

iozzle

a plug mounted to rotate -relatively: id
nozzle, and means acting to force saidpliig 1is

having a plurality of similar helical
faces and a plurality of-steps:logn
tween said surfaces and inclined to thi
mon axis of the nozzle apdplag, . -
19. In Yiquid spraying a\f)P;u 1§, the.
bination with a fixed nozz ‘part hayy
discharge orifice, of4:plig’ capable
bined axial and: ALY, movem!
nozzle and stepped to form:
uid exit passage. the K |
which can be varied at will) & spring ac
ed to (')pg'ose the opening movenént
plug, and a spindle, capable of rota
not of endwise movement and to- whichi-siic

¢ part ha

o1,

a helical surface and a step-that is inclined .~

discharge otifice forméd as an extension 6f 477"

‘plug, said nozzle and plug-being capa- 105

plug and nozzle in a direction i close said 110

having i discharge orificé of circular gedtion,
gaid ¢ oo

“into said mozzle, said nozale,and plu ;/eaci,‘h B




- eapa
‘tnovement in said nozzle and stepped to

10

. one direction, - e
21, In lquid spraying apparatus, the com-

20

D
o

30
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plug is connected so as tosturn therewith but
to move endwise independently thereof.

20, In liquid spraying apparatus, the cam-
bination with a fixed nozzle having a dis-
charge orifice of circular section, of a plug

%Ie of a combined axial and rotary

form therewith an exit passage the cross

sectional area of which can be varied.at
will, a spindle capable of rotation but not:
-of  endwise motion and engaged with said

plug, a spring arranged to oppose the axial
opening movement of said plug, and an ad-
justable stop for, limiting the extent of ro-
tary movement of said plug and spindle in

bination with a fixed nozzle having a cylin-
drical discharge orifice, of a plug capable of
4 combined axial and rotary movement with
respect to said nozzle, the co-acting surfaces
of said plug and nozzle being stépped to

-enable a plurality of independent forwardly

extending liquid exit passages to e formed
hetween them which c¢an -be opened and
closed in accordance with .the movement

aforesaid, a spring acting to oppose move-
.ment of the plug in one direction, means

whereby said plug can be manually moved
to enable the liquid exit passages to be tem-
porarily varied in size,.and an adjustable
stop for limiting the extent of movement in

one, direction of said manually operated
means and plug. ,
22. Liquid fuel spraying apparatus com-

‘prising in combination, a body or casing, an

5 I

inlet for liquid under pressure, a fixed noz- -

zle having a truncated conical orifice ter-
minating at the apex end in a central dis-

charge orifice, a plug having a truncated

helical extremity prolonged at the base end

“in cylindrical form,- forwardly 'extending

steps on the helical surfaces, inclined to a .

line joining corresponding diameters:at the
base and apex end and formed by removal

of parts of the conical surface of the plug;

correspondingly -shaped steps. and helical

| surfaces in the interior of the fixed nozzle, a

spindle connected_to the plug, a spring en-
circling said spindle and acting against said
plug, a handle by which the spindle and
plug can be moved to temporarily vary the
size of the passages formed by and hetween
the stepped portions of said nozzle and. plug,

an adjustable stop for limiting the angular J

45

50

movement of said spindle and plug in one .

direction, and an indicator and scale for set-
ting the parts in any predetermined position.
» ‘Signed at London England this 15th day
of December 1906. . - .. - -

JOHN ISAAC THORNYCROFT.

Witnesses: - T
H. D, JamEeson, . o %
R. Wesracorr.




