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FIRE SPRINKER 

BACKGROUND OF THE INVENTION 

his invention relates to un innprov ennent in auto 
matic thermally ilctuated sprinklers, and is particularly 
concerned with an improve vertical wall mountect 
Sprinkler providing an acceptable fluid lischarge listri 
hution pattern. While the present invention is capable 
of use in a number of other applications, it is intendect 
primarily for use in fire sprinkler systems and is there. 
fore described in such context. 

in the design and marketing of fire sprinklet systems, 
it is of essential and primary importance that the device 
meet or exceed Standards established for the wetting of 
surfaces necessary to the extinguishment of existing or 
incipient fires. In the achievement of this goal, prior art 
devices have employed the pendent or upright type 
sprinkler extending verticitly from the ceiling or the 
wall of the enclosure to be protected. 
A primary objection to this prior art apparatus re 

sides in the fact that a plurality of sprinklers are usually 
required to effectively protect the enclosure. Further, 
the prior art sprinklers are conspicuous anci detract 
from modern architectural designs. 
Concrete ceilings prohibit, for all practical purposes, 

the use of the above-mentioned ceiling, sprinklers, and 
side wall mounting requires the use of elbow connec 

tions. w 

it is, therefore, an object of the present invention to 
provide a thermally actuated fire sprinkler which pro 
vidcs a more efficient and effective distribution of fire 
extinguishing fluid. 

It is a further object of the present invention that the 
inventive sprinkler he mounted normal to a side wall of 
the enclosure to be protected thereby climinating the 

incccd for elbow joints. 
It is a further object of the present invention that only 

a small portion of the sprinkler, the deflection nozzle, 
protrudes from the side wall in an effort to maintain the 
esthetic qualities of the enclosure. 
Another object of the present invention is to provide 

a fire sprinkler having a relatively narrow transverse di 
mension. 

SUMMARY OF THE INVENTION 
In furtherance of the stated objccts and improve 

ments, the present invention contemplates a sprinkler 
providing a controlled distribution of fluid in a con 
fined enclosure. It comprises a nozzlc having an orifice 
through which the fluid is discharged under pressure. 
Deflector means of substantially wedge shape are dis 
posed in the discharge path of the fluid. The deflector 
means includes a leading edge formed at the narrow in 
cluded angle having a substantially zero angle of attack 
relative to the discharged fluid. The deflector means 
effects the desircd controlled distribution and are Sup 
ported in the path of the fluid by yoke means opera 
tively associated with the nozzle. 

In another aspect of the in provement provided by 
the present invention, the cleflector Incalls comprises 
two wedge shape members substantially diametrically 
positioned in the path of the fluic discharging from the 
nozzle. Each wedge member is individually supported 
by separate yoke members fixedly mounted to and ex 
tending from the nozzle and configured to place the 
wedge members in the path of the fluid. In this configu 
ration, the angle of attack of the respective leading 
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eclges (if the wedge members is approximately zero and 
the narrow inclueled angle of each is in a range between 
approximately () :und approximately 6 (). 
For a hetter inclerstanding of the present invention 

together with other and further chiects thereof, refer 
elice is nicke to the following description taken in con 
nection with the accompanying drawings; its scope is 
(ii) led (but in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial cross-sectional side elevational 
view of the present invention, 

Flg. 2 is a perspective view of a typical wedge shaped 
member; 
FIG. 3 is a schematic pictorial representation of a 

wetting pattern produced by a particular embodiment 
of the present invention, 

FIG. 4 is a plan view of a flat pan distribution of fluid 
produced by the same inventive emhocliment as FIG. 3; 
and 

F. G. 5 is a schematic pictorial representation of a 
wetting pattern produced by another embodiment of 
the present invention. 
The drawings are intended to be illustrative of the in 

vention and not cle limiting of its scope. Conventional 
symbols are used where appropriate, and the same 
numbers are used to identify similar parts in the various 
WWS. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, there is displayed a typical cm 
bodiment of the improved nozzle-deflector portion 10 
of the present invention. A nozzle member 11 is nor 
mally threadably engaged by means of thread portion 
18 to a thermally actuated fluid control valve or line. 
The thermally responsive portion of thc sprinkler is de 
scribed in copending application Ser. No. 336,849, 
filed Feb. 28, 1973 now U.S. Put. No. 3,834,463 and 
entitled 'Sensitive Sprinkler and assigned to the as 
signee of the present invention, Nozzle 1 1 is of stan 
dard design including a shank section about which pc 
riphery threaded portion 18 is formed and an integral 
flange member extending axially and radially beyond 
thc diameter of the shank section. 
The fluid, indicated by arrows, passes through the in 

ternal chamber of nozzlc 11, the dimensions and geom 
etry of which chamber are designed to produce desired 
flow characteristics. That portion 19 of the internal 
chamber communicating with the fluid source is of 
frusto-conical shape having its largest diameter D at thc 
input end and the smaller diameter C at its exit. The 
discharge orifice portion 19 is of cylindrical shape 
smoothly intersecting with the walls of frusto-conical 
portion 19ct. The diameter of orifice 19 is, of course, 
the same diameter C. Thus, the fluid entering frusto 
conical portion 19e ultimately exits through orifice 19 
into the enclosure. 

Extending substantially axially from the flange of 
n//le l l is the yoke means including yoke members 
12 and 14. Yoke members 12 and 14 are attached to 
nozzle 1 1 hy. Serratic portions at their respective ends 
engaging complementary through holes in nozzle 1 
flange. The complementary through holes are of se 
lected dimension So as to provide the appropriate inter 
ference when crimped or fastened to yoke members 12 
and 14 thus providing a locking function. It should be 
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notect that yoke inchers 2 and 4 inci w culge in 
bers 13 and 15 yr stude from the wall. 
Yoke members 12 and 14 generiully extending axially 

are inclined toward the center line of incazle l l therely 
placing wedge members 13 incl 15, respectively, in li:- 
metrically opposed positions in the pith of the fluic dis 
charged through orifice 19. Wedge member 15 is 
shown as having a leading edge formed hy narrow in 
cluded angle f3 disposed at a vert angle of attack (Y reli 
tive to the fluid discharge from trifice 19. The leading 
edge is dislocatel from the center line of crifice 19 by 
a distance A and from the plane of crifice 19 by a lis 
tance B. 
To better uppreciate the configuration of wedge 

members 13 and 15, reference is had to FIG. 2 showing 
a perspective view of a typical emhodinnent. A leading 
edge 30 having a length L is formel by the intersection 
of the weige surfaces determinative of narrow included 
angle g. Length - is cletermined both by orifice 19 size 
as well is the fluid distribution pattern desired and may 
he altered significantly to meet operating exigencies. 
The thickness W is shown as a constant throughout the 
length L. Again, however, thickness W may be varic 
as may the included angle g. By utilization of such vari 
ations, it is possible to refine the geometry of the distri 
bution pattern. Protuherances 16 of substantially tri 
angular shape are shown is extending above the top 
surface of wedge member 15 an are typical of the de 
vices employed to further alter the distribution pattern. 
It should be noted that protuherances 16 may take on 
it variety of shapes and its shape is not linited to that 
of triangular. These alterations and modifications, how 
ever, are not considered necessary in the chievement 
of the principal goals and objectives of the present in 
vention but are intended only as refinements thereto. 
Wedge member 13 is arrangel similarly to member 

15 except that its angle of attack (Y of the leading edge 
is shown as slightly greater than Zero. In addition, the 
dimensions A and B from the center line and discharge 
plane or orifice 19, respectively, are of slightly different 
dimension. These dimensional alterations are in many 
applications necessary to achieve the performance pa 
rameters required within a particular enclosure for 
which protection is sought. The means of attachment 
of wedge shape mennbers 13 and 15 to yoke mumbers 
12 and 14, respectively, are not of critical importance 
and may be achieved by welding, brizing, Soldering, 
riveting, or threadable engagement. It is only necessary 
that the composite structure be of sufficient integrity to 
remain in the desired position during discharge of fluici 
through orifice 19. Yoke members 12 and 14 are al 
vantageously formed from rod stock but again may be 
formed of other materials having sufficient strength so 
as to permit that mininnunn dimensioning necessary to 
avoid clisruption of the pattern provided by deflector 
mcans 13 and 15. 

3' x 3 Pan 

Wol, of Water Collcctic (Gals.) 
Gallons-Per-Minute Per Sq. Ft. 

It is notcd that clepending upon the desire listribu 
tion pattern, either a single deflector wedge or ; plural 
ity inay he utilized in furtherance of the present inven 
tic). It is considered well within the knowledge if those 
of rulinary skill in the art when employing the teach 
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4 
is f l his invention to irrive it the leflector means 
irray most appropriate to providing required opera 
tional characteristics. It is further pointed out that sub 
Stantially variant yoke in helns may be employed, for ex 
ample, yoke members 12 and 14 need not be attached 
to nozzle 11 flange hut may be suitably engaged to 
other portions of the sprinkler assembly and even may 
be rotatably engaged so that the action of the discharge 
fluid causes placement of wedge members 13 and 15 in 
the path of the discharge fluid. This latter approach in 
certain instances may allow for a design having further 
lecreased transverse dimension and thus more estheti 
cally pleasing. 

in considering operation of this novel sprinkler ar 
r:Lngement as well LS typical configurations, recourse is 
had to the following examples: 

EXAMPLE 

(Sce FIG. 1) 
Nozzle Dimensions 
C approximately 0.51 inch 
D approximately 0.75 inch 
E approximately 0.62 inch 
F approximately ().20 inch 
Wedge 13 Dimensions 
L = 1.6 inches 
W = (),4() inch 
(3 = 20.5° 
A = 8/64 inch 
B = | 7/64 inch 
oy = () 

Wedge 15 Dimensions 
= 1.6 inches 
W = ().4() inch 

A = 23/64 inch 
B = 776- inch 
y = () 
Fluid Pressure 

Results 

FIG. 3 shows the wetting pattern achieved after a ten 
minute test in an enclosure 20. The improved sprinkler 
10 of the present invention wetted side walls 21 and 23. 
vertical wall 22, near wall 26, ceiling 24 and floor 25 
in accordance with the pattern indicatcd by the wetting 
line indication of FIG. 3. Near wall 26 was 95% wet at 
the end of the test. FIG. 4 clennonstrates the results of 
the standard flat pan pattern test similarly showing the 
improved opcrational performance of the present in 
vention with respect to prior art devices. Six flat pans 
27 are placed in the positions indicated in FIG. 4. Table 
I shows the amount of watcr gathered at each flat pan 
27 in terms of total volume of water and gallons-per 
minute per square foot. 

Table 

2 4. 5 6 

3.29 549 4.87 7.2 f33 92 
3, 6, c)5 ()8() (7) (2 

FXAMPLE 

{See FG 1) 
Nu walc Dimensions 
(Same as Example I) 
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Wedge 13 Dimensions 
L = 1.6 inches 
W = ()4() inch 
p3 = 20.5° 
A = 4 inch 
B = 1/32 inch 
cy = () 
Wedge 15 Dimensions 
L = 1.6 inches 
W = ().4() inch 

= 2 l/6-1 inch 
E3 = 1/8 inch 

Fluid Pressure 
4() PSI 
Results 
The wetting pattern shown in Flci, 5 dennonstrates 

the improvec performance of the present invention. 
The wetting line inclicates those portions of side walls 
21 and 23, fur wall 22, near wall 26 and ceiling 24 wet 
ted by the improvel sprinkler 10 during a l () minute 
test. Near wall 26 achieved 95% wetting and side walls 
21 and 23 chicved 84% wetting. 
As clennonstrated by the foregoing examples repre 

sented in FIGS. 3, 4 and 5, the present invention 
achieves an improved firc sprinkler producing con 
trollect fluid distrihution patterns meeting requisite 
standards of operation. It further provides a device of 
reduced transverse dimension, in the examples shown 
being no greater than approximately 1/2 inches from 
the entry port of nozzle 1 1 to the end of yoke members 
12 and 14. This novel structure permits its utilization 
in vertical sidc wall mountings substantially hidden to 
the viewer. The distribution patterns are readily modi 
fied to meet the varying dimensions of room configura 
tions as well as to conform to variation in code require 
nell tS. 

Thus, there is provided an improved thernally re 
sponsive sprinkler utilizing wedge shape deflectors in 
the path of fluid ejected from a nozzle to provide il con 
trolled distribution of fire extinguishing fluid. The cle 
sign is comprised of mechanically simple parts, eco 
nonical of fabrication and reliable in operation. 
While there has been described what are at prescnt 

considered to be the preferred embodiments of the in 
vention, it is obvious to those of ordinary skill in the art 
that various changes and modifications may be macle. 
Therefore, it is intended that the appended claims 
cover all such changes and modifications as fall within 
the scope of the invention. 

| claim: 
1. A fire extinguishing apparutus for providing con 

trolled distribution of a fluid within an enclosure having 
substantially vertical side walls, comprising: 
a source of said fluid, 
a nozzle having an orifice therethrough mounted in 

at least one of suici side walls through which said 
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fluid is discharged under pressure, said nozzle hav 
ing a substantially horizontal axis; 

deflector means coupled to said nozzle; and 
yoke means operably associated with said nozzle for 
disposing said deflector means in the path of said 
fluid discharge for effecting said controlled distri 
bution whereby a fire in said enclosure is extin 
guished. 

2. A fire extinguishing apparatus according to claim 
1 wherein said deflector means comprises at least onc 
wedge-shaped deflector disposed in said fluid discharge 
path. 

3. A fire extinguishing apparatus according to claim 
2, wherein said cleflector means includes a plurality of 
wedge-shaped members, each member having a narrow 
included angle greater than approximately 10° and less 
than approximately 60 and each member having a 
leading edge having an ungle of attack less than approx 
imately 20. 

4. The sprinkler of claim 2, wherein said deflector 
mens consists of two wedge shape members substan 
tilly diametrically positioned in said fluid discharge 
path. 

5. The sprinkler of claim 3, further including protu 
berances extcnding above the top surface of said de 
flector means for altering the fluid distribution pattern. 

6. The sprinkler of claim 3, wherein one of saic 
wedge shape members has a narrow included angle of 
approximately 29 and the other wedge shape member 
has a narrow included angle of approximately 20.5°. 
and both said wedge shape members have in angle of 
attack of approximately (). 

7. The sprinkler of claim 5, wherein suici leading 
edges arc axially displaced less than approximately 
().3() inch from said orifice and transversely displaced 
less than approximately ().3 l inch from said orifice cen 
ter line. 

8. The sprinkler of claim 6, wherein said wedge men 
bers have a length of approximately 1.6 inches and it 
width of approximately 0.4() inch. 

9. The sprinkler of clainn 7, wherein said transverse 
climension is less than approximately 1.25 inches, and 
said pressure is approximately 40 pounds per square 
inch. 

10. The sprinkler of claim 1, wherein said nozzle is 
within sud wall and only said yoke means and said de 
flector means extend beyond the plane of said wall. 

11. The sprinkler of claim 17, wherein said nozzle has 
an inlet orifice threadably engaged to a thermally actu 
ated fluid source, said inlet orifice diameter is approxi 
mately 0.75 inch and said nozzle internal through pas 
sage comprises a first frusto-conical portion smoothly 
connecting to a cylindrical portion forming said orifice, 
said cylindrical portion having an axial length of ap 
proximately ().20 inch and saic frusto-conical portion 
having an axial length of approximately ().42 inch. 
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