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ABSTRACT OF THE DISCLOSURE 

An elbow joint for use in the piping system of a dry 
chemical ?re extinguishing system in which dry chemical 
?re extinguisher is propelled through the piping system 
from a storage area to the ?re area by intermixed gas 
pressure. The elbow has a reduced diameter venturi having 
a constant diameter portion extending through the bend 
of the elbow to prevent stream separation of the gas and 
dry chemical. 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to ?re extinguisher systems and 
more particularly to a direction-changing elbow for use 
in connection with the conduits in a dry chemical ?re ex 
tinguisher system. 

Prior art 

Dry chemical ?re extinguisher systems which are used 
to provide a dry chemical extinguisher to a ?re source 
from a storage point utilizing pressured gas to force the 
chemical through a piping system are known to the prior 
art. Such piping systems often require that the direction 
of travel of the combination intermixed gas and dry chem 
ical be changed. Due to the centrifugal force created when 
a rapidly moving stream of suspended particles encounters 
an angular change in direction, the dry chemical is often 
separated from the propellant gas at the area of direction 
change in the piping system. There is thus presented a prob 
lem where a fully intermixed stream of dry chemical ex 
tinguisher and gas are caused to separate into two sepa 
rate streams in a direction-changing elbow in the piping 
system. 

This centrifugal separation of the gas and dry chemical 
into separately ?owing streams is disadvantageous and 
can cause ine?icient and ineffective delivery of a proper 
admixture of gas and dry chemical through the discharge 
nozzles to a ?re source. It has been known in the prior 
art to attempt to correct the particle separation on the 
downstream side of the direction-changing elbow by uti 
lization of a su?icient length of straight pipe as suggested 
in the U.S. patent to Guise et al., No. 2,708,605, or by 
utilization of a remixing venturi conduit placed immedi 
ately downstream of the elbow as in the U.S. patent to 
Ortiz, No. 3,144,276. 
The patentees of these patents approach the problem 

from the standpoint of remixing separated streams of gas 
and dry chemical. This requires, in both cases, apparatus 
downstream of the elbow which in some instances is un 
desirable, where, for example, it is desired to place an 
elbow immediately upstream of a nozzle or a T-joint. 

SUMMARY 

The above disadvantages are overcome by my invention 
which provides for a venturi in the direction-changing el 
bow of the piping system. In this manner, the dry ‘chemical 
particles do not become separated from the gas stream 
when changing direction in the elbow. 
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In a preferred embodiment of the invention, the elbow 

is dimensioned externally in the conventional manner and 
has female threaded bores opening into either end thereof. 
The bores communicate to abruptly frusto-conical cham 
bers which quickly reduce the diameter of the internal 
passageway through the elbow. The other ends of the 
frusto-conical chambers are connected to a curved con 
stant diameter conduit area which carries the gas and dry 
chemical stream through the curvature of the elbow joint. 
The use of my new elbow allows short-distance piping 

elements to be used immediately downstream of a direc 
tion change. This is most advantageous where it is desired 
to change direction in a single pipe ?ow immediately up 
stream of a T-joint. It can be seen that with the prior art 
elbows, if the comingled gas and dry chemical are allowed 
to separate into two streams in the direction-changing 
elbow immediately prior to entry into a T-joint, that it is 
possible for the gas stream to be directed out one side of 
the T while the dry chemical stream is directed out the 
other side of the T. Therefore, nozzles downstream from 
the T would discharge, in the one instance nothing but 
dry chemical, and in the other instance, nothing but propel 
lant gas. 

It is therefore an object of this invention to provide 
an improved direction-changing elbow for use in ?re 
extinguisher piping systems. 

It is a further and more speci?c object of this invention 
to provide a new and improved direction-changing elbow 
designed to prevent gas and dry chemical separation in 
piping systems for ?re extinguishers. 

It is yet another and more speci?c object of this inven 
tion to provide a new and improved direction-changing 
elbow for use in ?re extinguisher piping systems which has 
a venturi interior of the elbow to prevent stream separa 
tion of propellant gas and dry chemical extinguisher. 
Other and further objects of this invention will be ap 

parent to those skilled in this art from the following de 
tailed description of the annexed sheet of drawings which, 
by way of a preferred embodiment of the invention, illus 
trates one example of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a sectional plan view of a prior art 
elbow joint illustrating separation of dry chemical and 
propellant gas therein. 
FIGURE 2 is a sectional view of the elbow joint of this 

invention illustrating constantly mixed flow of dry chem 
ical and propellant gas. . 
FIGURE 3 is a diagrammatic view of one form of a 

piping system utilizing the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIGURE 1 illustrates a typical prior art direction 
changing elbow used in a piping system for dry chemical 
?re extinguishers. The elbow 10 is of the standard curved 
cylinder type having internal threads 11 at either end 
thereof. Externally threaded conduits 12 and 13 are 
threaded into the elbow 10 to form a closed right-angle 
conduit. 
Dry chemical ?re extinguisher is supplied to the conduit 

12 from a storage apparatus upstream of the elbow 10. 
The dry chemical ?re extinguisher is propelled from the 
storage apparatus through the piping system of which the 
elbow 10 is a portion by a pressured gas propellant. In 
order to e?ectively move the extinguisher through the 
piping system, the dry extinguisher must be suspended 
in and fully intermixed with the moving stream of pro 
pellant gas. In this manner, the dry chemical extinguisher 
will be carried along with the gaseous stream to the ?re 
source downstream of the elbow 10‘. 
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Prior art elbows such as the elbow 10‘ which are sized 
to receive the conduits 12 in internal threads increase 
the internal diameter of the conduit system through the 
elbow. As an example of this, if it is assumed that the 
conduit 12 has an internal diameter of three-fourths of 
an inch, its external diameter may then be one inch. There 
fore the internal diameter of the elbow 10' would be ap 
proximately one inch in order to receive the threaded end 
14 of the conduit 12 therein. Therefore, the internal diam~ 
eter of the conduit system as a whole increases from three 
fourths of an inch in the conduit 12 by a quarter of an 
inch to one inch in the elbow 10‘. 

Because of the centrifugal force created by the curving 
of the moving stream of intermixed chemical and propel 
lant 15 through the curvature of the elbow 10', the heavier 
solid particles of the dry chemical extinguisher are thrown 
to the outside wall of the elbow while the lighter propel 
lant gas can ?ow through the elbow 10 around the inner 
curvature thereof. This results in a separation of the dry 
chemical extinguisher from the gas as is illustrated in 
conduit 13 of FIGURE 1. This separation can create 
undesirable ?ow interruptions at the nozzles in which the 
piping system terminates. 

Although it is possible to remix the streams downstream 
of the elbow as is taught by the above-mentioned prior 
art, these methods have certain de?ciencies, especially 
when it is desired to change the direction of the ?ow im 
mediately upstream of the discharge nozzles or a T ?tting. 
In addition, it is desirable to prevent gas and particle sepa 
ration at any point in the system. 
FIGURE 2 illustrates one embodiment of my invention 

which prevents particle-gas separation. In this embodi 
ment, two conduits 17 and 18, substantially the same as 
the conduits 12 and 13, are threaded into the upstream 
19 and downstream 20 ends of an improved elbow 21. 
The elbow 21 as illustrated in FIGURE 2, has an ex 

terior dimension substantially that of a cylinder which 
has been curved through a 90-degree angle. It is of course 
to be understood that the elbow may have a curvature 
other than 90 degrees. The interior of the elbow 21 is 
contoured to provide a venturi conduit. 
The interior of the elbow 21 has an axial bore 22 there 

through. The bore is variously diarnetered having a diam 
eter at the ends 19 and 20 sized to receive the conduits 
17 and 18 therein. The ends of the conduits 17 and 18 and 
the ends 19 and 20 of the elbow are threaded to provide 
an e?ective attachment of the conduits to the elbow. 
Axially downstream from the threaded portion 23 of the 
end 19 the diameter of the bore 22 is abruptly reduced 
to form a frusto~conical ‘section 24 at the upstream end 
of the venturi. The frusto-conical section 24 reduces the 
diameter of the passageways approximately one-half. As 
an example, if it is assumed that the interior diameter of 
the conduit 17 is three-fourths of an inch, then the diam 
eter at the downstream end or bottom of the frusto-coni 
cal section 24 would be three-eighths of an inch. 
The diameter of the axial bore 22 then remains con 

stant through the direction changing bend 25 in the elbow 
21. The constant diameter portion 26 of the bore 22 ter 
minates in the downstream end 20 of the elbow 21 in a 
second frusto-conical section 25 which increases the diam 
eter of the bore back to the diameter necessary to receive 
the threaded end 26 of the conduit 18. Thus, the frusto 
conical sections 24 and 25 are substantially identical and 
elfectively change the diameter of the bore by one-half 
from the bases thereof. } 

Because the pressure in the conduit remains the same 
through the elbow 21 the velocity of the intermixed dry 
‘chemical extinguisher and propellant gas stream 28 in 
creases through the venturi section 24, 25 and 26 of the 
elbow. The venturi, as is known from the prior art, effec 
tively prevents stream separation of the gas and dry chem 
ical in the elbow, thus eliminating the need for any appa 
ratus for remixing the stream downstream of the elbow. 
‘FIGURE 3 diagrammatically illustrates a simple form 
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4 
of dry chemical ?re extinguisher piping system. The sys 
tem 30 begins at a storage source 31 in which dry chemi 
cal and pressured gas are stored, preferably independently 
of each other. Exiting from the storage source 31 is a 
single pipe 32 which changes direction through an elbow 
33 into a short length of pipe 34 immediately upstream of 
a T-joint 35. Two pipes 36 and 37 extend outwardly in 
opposite directions from the T-joint 35. The pipes 36 and 
37 terminate in elbows 38 and 39' immediately upstream 
of discharge nozzles 40 and 41. It can be seen from this 
simpli?ed diagram that if a prior art elbow is used in 
place of the elbows 33, 38, and 39, that poor results may 
occur in the system. For example, if the pipe length 34 is 
too short to contain the long straight pipe section sug 
gested in the US. patent to Guise et al., No. 2,708,605, 
or the remixing venturi suggested in the US. patent to 
Ortiz, No. 3,144,276, then the streams will not be inter 
mixed downstream of the elbow 33. Therefore, two sep 
arate streams, one gas and one dry chemical, will enter 
the T-joint 35 where the gas stream will be de?ected to 
enter the pipe length 36 and the chemical stream will be 
de?ected to enter the pipe stream 37. If this occurs, only 
dry chemical will exit from the nozzle 41 and only gas 
from the nozzle 40. - 

Alternatively, if the pipe length 34 is su?icient to remix 
the streams, then the elbows 38 and 39 will again cause 
stream separation which separation will continue through 
the nozzles 40 and 41 thereby providing ineffective ex 
tinguisher discharge at the nozzles. The present invention, 
by preventing stream separation in the elbows delivers 
the required gas-dry chemical mixture through the nozzles 
40 and 41 to e?ectively extinguish a ?re source down 
stream of the nozzles. 

It can therefore be seen from the above that my inven 
tion provides a new and improved direction-changing el 
bow for dry chemical ?re extinguisher piping systems 
which prevents the stream separation of the dry chemical 
particles and propellant gas in the elbow. 

Although I have herein set forth my invention with re 
spect to certain speci?c principles and details thereof, it 
will be understood that these may be varied without de 
parting from the spirit and scope of the invention as set 
forth in the hereunto appended claims. 

I claim:' 
1. A piping system for uniformly distributing dry 

chemical ?re extinguisher by means of a propellant pres 
sured gas over the surface of a ?re comprising: spaced 
apart discharge nozzles commonly connected to a single 
chemical source through a piping system incorporating a 
T-joint therein and direction-changing elbows therein, one 
of said elbows upstream of said T-joint, said elbow having 
a venturi interior thereof including a diameter-reducing 
frusto-conical bore section in the upstream end of the 
elbow communicating on its downstream end with a con 
stant diameter curved bore, the constant diameter curved 
bore communicating on its downstream end with a diam 
eter-increasing frusto-conical bore section, said diameter 
increasing frusto-conical bore section located in the down 
stream end of the elbow, said venturi effective to prevent 
separation of the pressured gas and dry chemical in the 
elbow, said elbow having internal threads adjacent the 
ends thereof, the small-diameter end of said diameter-re 
ducing bore section, said constant- diameter bore and the 
small diameter end of said diameter-increasing bore sec 
tion having diameters less than the smallest diameter of 
the threaded portion of the elbow and of the internal 
diameter of the piping upstream of the elbow. 

2. A direction changing pipe elbow having two spaced 
apart ends disposed at an angle to one another with a 
curved section intermediate the ends, an internal bore 
extending from one end to the other through the curved 
section and open to the ends, means for attaching piping 
at the ends, said means terminating adjacent the ends, a 
venturi interior of the elbow, said venturi including said I 
bore and a diameter-reducing frusto-conical section ad 
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jacent one of the ends, the smaller diameter end of the 
said frusto-conical section communicating with a constant 
diameter curved venturi section extending through the 
curved section, a diameter-increasing frusto-conical bore 
section adjacent the other of said ends, the small diameter 
end of the said diameter increasing frusto-conical section 
communicating with the said constant diameter venturi 
section, the said constant diameter venturi section having a 
diameter substantially equal to the small diameter ends 
of the said diameter-increasing and diameter-reducing 
frusto-conical sections, and the large diameter ends of the 
said diameter-increasing and diameter-reducing frusto 
conial ‘bore sections having a diameter equal to or less 
than the diameter of the ‘bore in the areas of the said 
means for attaching piping. 

3. A piping system for dry chemical ?re extinguisher 
systems having piping sections projecting at an angle 
from one another and communicating with each other 
through a curved elbow, one of said sections being up 
stream of the elbow and the other of said sections being 
downstream of the elbow, the said upstream section 
terminating in an externally threaded portion with an 
internal ‘bore having a ?rst diameter, the said elbow hav 
ing an internally threaded portion adjacent its upstream 
end, the externally threaded portion of the section 
threaded into the internally threaded portion of the elbow, 
the said elbow having a venturi interior thereof, the 
said venturi including a diameter-decreasing frusto-conical 
section adjacent the upstream end thereof, the said di 
ameter~decreasing section having a small diameter end 
communicating with a constant diameter curved bore, 
the small diameter end of the diameter-reducing section 
having a diameter less than the said ?rst diameter of the 
said piping section, and the constant diameter curved bore 
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having a diameter substantially equal to the small di 
ameter end of the said diameter-reducing section whereby 
the diameter of the piping system is reduced from the 
said ?rst diameter of the piping section to the diameter 
of the curved bore section through the diameter-reducing 
section, and the constant diameter curved bore section 
terminating in a diameter-increasing section adjacent the 
downstream end of the elbow whereby a venturi is pro 
vided consisting of the diameter-reducing section, the 
constant-diameter curved bore section, and the diameter 
increasing section. 

4. The piping system of claim 3 wherein the down 
stream end of the elbow has an internally threaded portion 
adjacent thereto, the said piping section downstream of the 
elbow having an externally threaded portion threaded into 
the said internally threaded portion of the downstream 
end, and the diameter-increasing section having a small 
diameter end communicating with the constant diameter 
curved bore section, the said small diameter end of the 
diameter-increasing section having a diameter less than 
the diameter of the said internally threaded portion and of 
the internal diameter of the piping downstream of the 
elbow. 
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