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This invention pertains to jet pumps, for exam 
ple to pumps of the kind known as injectors or in 
spirators commonly employed to force feed Water 
into steam boilers, and relates more particularly 
to an improved forcer tube for Such a pump. 
The patents to Walch No. 2,032,674, dated 

March 3, 1936, and No. 2,046,887, dated July 7, 
1936, describe highly desirable forms of forcer 
tube. As disclosed in said patents the forcer tube 
comprises a receiving or combining section and a 
discharge or delivery section, said sections col 
lectively defining a substantially straight, con 
vergent-divergent passage devoid of lateral out 
lets from One end to the other, the Sections being 

15 provided with complemental parts for securing 
them rigidly together at their Smaller ends and 
With means for removably supporting the tube in 
the pump casing. AS pointed out in Said patents 
the high velocity fluid which flows through the 

20 forcer tube tends to erode the inner surface, par 
ticularly at any point at which the taper of the 
tube abruptly changes, and said patents describe 
means designed to prolong the useful life of the 
tube, for example, a Wear-resistant liner at a cer 

:5tain point in the tube. 
Wear-resistant material, for example, Stainless 

steel, is quite difficult to machine, and the possi 
bility, as a practical matter, of making the entire 
tube of such a wear-resistant substance has been 

30-seriously questioned in view of the difficulty in 
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volved in providing for the union of the tube sec 
tions and in providing a suitable mounting Where 
by the tube may be positioned within the pump 
casing. Previous methods of uniting the tube 
sections have also substantially precluded the use 
of a thin-walled tube, although, when using such 
an expensive material as stainless steel, a de 
crease in Wall thickness Would be desirable in or 
der to reduce the cost of manufacture. 
The present invention has for one of its objects 

the provision of an improved forcer tube (useful 
in either the axial flow or the non-axial foW type 
of injector) having provision for uniting its two 
sections and for supporting the tube as a whole, 
such that a minimum of machine work is required 
to be performed upon the tube sections them 
selves. Thus, if desired, a hard Wear-resistant 
material may be used in making both tube sec 
tions, and if desired the sections may have thin 
walls, even including walls of drawn tube or 
sheet material shaped, for example, by a spin 
ning operation. 
As above noted, the Wear at the inner Surface 

of the usual forcer tube commonly first appears 
adjacent to a point at which the taper of the pas 

(C. 103-277) 
Sage changes abruptly. It has commonly been 
the practice to bore the tube section With a series 
of straight taper's for convenience in machining, 
but where two such tapers converge, rapid Wear 
takes place. A further object of the present in 
wention is to provide a forcer tube having an in 
ner surface of such contour, to Wit, a substantial 
ly continuous streamline taper as to eliminate 
those flow conditions which appear to be respon 
sible for localized Wear, and thus greatly to pro 
long the life of the tube, whether or not it is 
made in whole or in part of wear-resistant mate 
rial. 
Other objects and advantages of the invention 

Will be pointed out in the following more de 
tailed description and by reference to the accom 
panying drawing wherein 

Fig. 1 is a longitudinal diametrical section 
showing a forcer tube constructed in accordance 
With One desirable embodiment of the present in 
vention; 

Fig. 1 is a fragmentary section illustrating the 
mounting of the tube in an injector casing; 

Fig. 2 is a longitudinal Section illustrating a 
modified construction; 
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Fig. 3 is a fragmentary section similar to Fig. 1, 

but showing a further modification; 
Fig. 4 is a longitudinal diametrical section, 

showing a construction generally similar to that 
of Fig. 3, but in which the Walls of the tube sec 
tions are of thin material, for example, sheet 
metal; 

Fig. 5 is a transverse Section substantially on 
the line 5-5 of Fig. 4; and 

Fig. 6 is a diagram illustrating, merely by way 
of example, one desirable curvature for the bore 
of the tube such as to avoid the formation of ed 
dies or other breaks in the continuity of the flow 
ing stream which are apparently responsible for 
rapid localized Wear. 

Referring to the drawings and particularly to 
Figs. 1 and 1, the improved forcer tube f is 
shown as comprising the combining portion 2 and 
a delivery portion 3 which are arranged in end 
to-end axial alignment thereby to provide a sub 
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45 stantially straight passage devoid of lateral out 
lets from one end to the other. The combining 
tube 2 has a large receiving end 4 and a Small end 
5, while the delivery tube section has a large dis 
charge end 6 and a small receiving end 7. The 
small ends 5 and 7 of the respective tube sections 
are provided with telescoping parts 58 and Ta re 
spectively, whose meeting surfaces are preferably 
finished Smoothly, as for example by grinding so 
that the Smaller ends of the tubes snugly inter 
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fit and so that no appreciable crack or crevice Oc 
curs at the joint between them. 
For holding the tube sections 2 and 3 in proper 

relative position and for supporting the tube as 
a whole in the injector casing, there is provided a 
sleeve device 8, shown in Fig. 1 as comprising a 
substantially cylindrical portion 9 which em 
braces the "Smaller ends of the tube sections and 
which is provided at its right-hand end as shown 
in Fig. 1. With an inwardly directed flange to hav 
ing a substantially radial abutment face which 
normally engages a complementary radial abut 
ment face on a peripheral shoulder of the tube 
Section 3. 
The sleeve device 8 also comprises the cylin 

drical portion 2 which is internally screw thread 
ed for engagement with exterior screw threads 
formed on an integral part 3 of the tube section 
2. The member 2 of the sleeve device is also ex 
ternally Screw-threaded at 4, such screw 
threaded portion terminating at a shoulder hav 
ing a substantially radial abutment surface 5. 
Preferably the sleeve device is also furnished with 
Wrench-receiving parts W for engagement by an 

25 appropriate Wrench device whereby the tube as 
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a whole may be mounted in or removed from the 
injector Casing. 
AS illustrated in Fig. 18, the injector casing f, 

which may consist of several parts secured to 
gether, for example by bolts B, comprises the 
inlet chamber 7 and the outlet chamber 8 Sep 
arated by an annular diaphragm member or a out 
ment shoulder 9 which is internally screw 
threaded for the reception of the Screw-threaded 
portion 2 of the tube-supporting sleeve device. 
This diaphragm is provided with a radial stop 
surface 20 against which the radial face 5 of the 
sleeve device abuts When the sleeve device is in 
operative position in the casing. When thus 
mounted in the casing, the combining tube Sec 
tion 2 is disposed within the chamber and the 
delivery tube section 3 is disposed within the 
chamber 8 of the casing. As more fully de 
scribed in the patent to Walch above referred to, 
the casing is furnished with a removable check 
valve housing (not here shown) at the end of the 
chamber 8, and by removing this check valve 
housing the improved tube with its parts aSSemi 
bled may be introduced as a Whole into the cas 
ing or renoved therefrom. 
The external diameter of the tube section 3 is 

preferably substantially uniform from its end 6 
to the radial abutment face t , and the sleeve 
device 8 may be slipped on to the tube Section 3 
at the right-hand end of the latter and noved 
to the left, as viewed in Fig. 1, until itS flange 
0 abuts the part . The Smaller end of the 

tube section 2 may now be introduced into the 
sleeve device and by relative rotation of the Sec 
tion 2 and the sleeve device, the tube section 2 
may be screwed into the sleeve device until its 
smaller end firmly abuts the smaller end of the 
tube section 3. For convenience in such relative 
rotation of the tube section 2 and the sleeve de 

5 vice, tube section 2 may be provided with Wrench 
receiving elements up. 

It may be noted that very little machine work 
is required to be done on the tube sections 2 
and 3. These sections may, for example, be die 
castings or drop forgings and the necessary ma 
chine Work for finishing them requires little 
more than the proper grinding of the abutment 
face on shoulder l; the grinding of the abut 
ting surfaces of the smaller ends of the tube Sec 
tions; and the formation of the screw threads 

2,184,573 
upon the part 3. It is thus possible to make 
both tube sections, if desired, of some hard, wear 
resistant material difficult to machine, such for 
example as Stainless steel, While on the other 
hand the sleeve device, which is of irregular con 
tour including the Wrench-receiving members 
W, may be made of Some relatively Soft and eas 
ily Workable material, as for exampie cast iron, 
brass, or bronze. 

It may further be noted that With this arrange 
ment the entire tube structure may be removed 
as a unit from the injector casing and that either 
tube secticn 2 or 3 may be renewed without re 
newing the other, in accordance With the amount 
of Wear shown by the respective sections. 
In Fig. 2, a slight modification is illustrated 

Wherein the tube sections 28 and 3 have the in 
telengaging, telescoping portions 5 and is at 
their smaller abutting ends, as in the arrange 
thent previously described. In this instance the 
sleeve device 8 is somewhat longer than the 
sleeve device 8 of Fig. 1, and the part 98 of this 
sleeve device overlaps the tube section 3 to a 
greater eXtent, thus assuring a very rigid con 
struction. The part 98 of the sieeve device is 
furnished With the radial inwardly projecting 
flange portion a having an abutment face for 
contact With the complementary abutinent shoul 
de fa of the tube Section 3. The tube section 
2 is furnished with the externally Screw-thread 
ed portion 3a for engagement with the internal 
Screw thread provided in the sleeve device but 
in this arrangement the externally screw-thread 
ed portion 28 of the sleeve device is spaced ax 
ially from the Screw threads 3 a. The sleeve de 
Vice has a shoulder or abutment face 58 and 
When the Sleeve device is Screwed into the in 
jector casing this abutment face 58 constitutes 
a limiting stop to determine the operative posi 
tion of the forcer tube. 

In Fig. 3, a further modification is illustrated 
wherein the tube sections 2 and 3b have their 
Smaller ends in abutting relation but do not tele 
scope one over the other. The smaller end por 
tions of the tube sections are furnished with pe 
ripheral grooves 2 and 22 respectively, and these 
grooves receive split flange rings. 23 and 24, re 
spectively. The connecting sleeve device com 
prises the parts 25 and 28 which are so united 
that they may be moved axially with respect 
to each other, thus changing the effective length 
of the sleeve device, as for example by having 
interengaging screw-threaded portions, as shown 
at 2. The member 26 of the sleeve device is 
furnished with a substantially radial face at the 
inner side of its end flange 28 which engages the 
radial surface of the annulus 23, while the sleeve 
member 25 is furnished. With a radial face 29 
which engages the radial face of the annulus 23. 
The member 25 of the sleeve device is also pro 
vided with external Screw threads at 2b and 
with an abutment face 5b for mounting it in the 
injector casing. 

In assembling the parts of the device of Fig. 3, 
the members 25 and 26 being separated are first 
slid onto the Smaller ends of the tube sections 
2b and 3b, respectively, and then the split rings 
23 and 24 are disposed in the grooves 2 and 23 
thereby providing abutment shoulders. The 
sleeve members 25 and 26 are then brought into 
engagement and by relative rotation are drawn 
toward each other thereby forcing the rings 23 
and 24 toward each other and so clamping the 
tube section 2b and 3b very, firmly together in 
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axial alignment. Preferably the parts 25 and 26 is 



2,184,573 
of the sleeve device are furnished with wrench 
engaging elements 30 and 3 to facilitate their 
relative rotation and also to assist in mounting 
the forcer tube in the injector casing. 

In Figs. 4 and 5 a further modification is illus 
trated. In these figures the tube Sections 2 and 
30 are of relatively thin material. For example, 
these tube sections may be made of drawn Seam 
less tubing or, alternatively, of sheet material 
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formed up into a tube and Welded along the longi 
tudinal joint. Since these tube sections are of 
thin material their exteriors taper Substantially 
in the same way as their interiors. Such taper 
of these tube sections may for example be pro 
duced by the metal Working Operation known 
as spinning or by pressure within suitable dies 
or the like. If formed from drawn steel tubing 
the internal grain structure of these tube Sec 
tions Will be characteristic of drawn tubing with 
the fiber running longitudinally. 

However these tube Sections may be formed, 
they are preferably provided at their Smaller ends 
With integral out-turned flanges 32 and 33, re 
Spectively, whose abutting radial faces may be 
faced off true and Smooth, for example by grind 
ing, so that there will be no appreciable crevice 
where the tubes join. 

In order that the tube structure may be stiff 
enough and properly supported in the casing, it 
is contemplated that the Smaller ends of the tube 
Sections may be embraced by substantially rigid 
sieeve members 36 and 35, respectively, which 
may be as long as desired, in fact, they may ex 
tend to the ends of members 2c and 3C so that 
the latter in effect become linings. Preferably 
the adjacent ends of these sleeve members are 
furnished with radial flanges 36 and 37, respec 
tively, between which the abutting flanges 32 and 
33 of the tube sections are interposed. Prefer 
ably Split annuli 38 and 39 are arranged to em 
brace the reinforce members 34 and 35 adjacent 
to the flanges 36 and 3, and these split annuli 
38 and 39 are forced toward each other in as 
Sembling the tube parts by the action of a sleeve 
device similar to that of Fig. 3 comprising the 
relatively movable members 25 and 26, which 
have Screw-threaded engagement With each other. 
The parts 38 and 39 constitute rigid forcer men 
bers for transmitting pressure from the parts 25 
and 26 to the flanges 36 and 37, thereby to clamp 
the flanges 32 and 33 firmly together. 
The reinforce sleeves 34 and 35 are split so as 

to facilitate their mounting upon the tube sec 
tions 2 and 3 after the latter have been flanged, 
but under some conditions it is contemplated that 
the reinforce members 34 and 35 might each be 
an integral tubular element which would be 
slipped over the end of its corresponding tube 
section before the latter was flanged. 

In assembling the tube sections 20 and 3e, the 
flanges 32 and 33 are placed in contact, the sepa 
rated members 25 and 26 are slipped over the 
flanged ends of the Sections, the split reinforce 
members 34 and 35 are then put in place, the 
Split annulae 38 and 39 are disposed over the re 
inforce members 34 and 35, and the sleeve mem 
bers 25 and 26 are then screwed together, thus 
holding the parts rigidly in assembled relation 
and in readiness for mounting in the injector 
Casing, it being noted that the member 25 is fur 
nished With external Screw threads at 2b and 
With a shoulder at 5b, as described With reference 
to the Structure of Fig. 3. It is contemplated 
that either or both of the tube sections 2c and 30 
may be made of Some hard, wear-resistant ma 

3. 
terial, for example stainless steel or the like, 
while on the other hand the various parts includ 
ing the reinforcing members 34 and 35 of the 
sleeve device may be made of Some other Softer 
and easily workable material Such as braSS or 
cast iron. 
In the several figures of the drawing, the tube 

structure is illustrated as having a convergent, 
divergent bore, the convergent, divergent portions 
in longitudinal section being shown as Smoothly 
curved from end to end, as distinguished from 
the series of tapers universally used heretofore 
as an approximation to such curvature. These 
Smooth curves may be produced in any desired 
manner, as for example by a boring, reaming, or 
grinding operation or, in the case of the tube 
structure of Fig. 4, the desired curve may be pro 
duced as above suggested by spinning, or by pres 
Sure Within a Suitable die. 

Merely as illustrative of the characteristics of a 
desired curvature but Without any intent to limit 
the scope of the invention thereby, an approxima 
tion to a theoretically proper curvature is 
diagrammatically illustrated in Fig. 6. In this 
View C represents a portion of the inner surface 
of the combining tube section, and C' the inner 
Surface of the delivery tube section. These Sur 
faces merge at their smaller ends to form the 
throat which, by reason of the flatness of the 
curvature at this point, is approximately cylin 
drical. The length of this cylindrical throat por 
tion preferably approximates 40 the total length 
of the bore of the tube. 
The proper curvature may be defined, for ex 

ample, as follows, assuming that the throat diam 
eter is D inches. Taking the radius R as the 
radius of curvature of the combining section, 
then R=42.84D where the center of curvature is 
in a plane perpendicular to the axis of the tube 
at the junction of the combining tube with the 
throat, while the radius of curvature of the 
delivery tube is represented by the formula 
R’=87.7D,--the center of curvature being in a 
plane perpendicular to the axis of the tube and 
through the junction of the throat With the deliv 
ery tube. 
As a specific example of a proper curvature ar 

rived at in another way, and assuming a throat 
diameter of 0.598' and a throat length of A', 
then, if intervals of 'A' be laid off along the axis 
of the tube, the internal diameter of the tube at 
Such Successive intervals will approximate the 
values indicated by the series S for the combin 
ing tube and by the Series S' for the delivery tube, 
at least at the central part of the bore where 
exactitude of curvature is of great importance. 
Such a curvature provides smooth, substan 

tially unbroken flow devoid of eddies which for 
Convenience may be termed 'streamline' flow. 
As above noted, such a curve avoids localization 
of Wear and a tube thus curved has a useful life 
far in excess of any tube heretofore made in 
which the bore consists of a plurality of distinct 
Substantially straight tapers when following the 
other. 
While certain desirable embodiments of the in. 

vention have been illustrated and described by 
Way of example, it is to be understood that the in 
Vention is not necessarily limited to these precise 
embodiments, but is to be regarded as particularly 
inclusive of all equivalent construction, such as 
fall within the terms of the appended claims. 

I claim: 
1. A forcer tube for use in an injector Casing 
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of the kind which has an annular abutment 75 
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independent of the combining section, 

4. 2,184,573 
shoulder for centering and positioning the tube, 
the shoulder having a Substantially radial stop 
Surface, said tube comprising a convergent com 
bining Section and a divergent delivery section 

the 
Smaller ends of Said Sections having accurately 
firished abutting Surfaces, the Sections collective 
ly forming a continuous passage devoid of lat 
ei'al outlats, and a tube-supporting sleeve device 
indep2ndent of but enbracing the tube sections 
at their Smaller end portions and bridging the 
joint between them, the sleeve device having an 
external shoulder constructed and alr:ranged to 
engage the annular abutment shoulder of the 
casirig, Said external shoulder of the sleeve de 
Vice having an abutinent Surface which is com 
plerinental to tine stop surface of said internal 
siholider with which it engages. 

2. A forcer tube for use in an injector casing 
of the lid. Which has an annular abutment 
Sholilde' fol' positioning the tube axially, said 
tube comprising a convergent conbining Section 
and a divergent delivery section, said sections 
being coaxially arranged and collectively pic 
Viding a p3.SSage devoid of lateral outlets, a Sup 
porting sleeve device independent of but concern 
tric With at least one of said sections, the sleeve 
device having an exterial peripheral shoulder 
constructed and arrainged to engage the abut 
ment, shoulder of the casing, said external shoul 
der of the sleeve device having an abutment 
surface which is conplemental to the surface of 
the internal shoulder of the casing With which 
it engages, the sleeve device also having an ele 
inent constructed and arranged to engage a co 
perating part of the casing thereby to retain the 
sleeve aid tube in place, the sleeve device also 
coin prising partS Operative to apply clamping 
force to the respective tube sections thereby forci 
bly to draw them toward each other. 

3. A forcer tube for use in an injector casing 
of the kind Which has an annual abutment 
shoulder for positioning the tube axialily, Said 
tube comprising a combining section and a deliv 
ey section independent of the combining Sec 
tion but arranged coaxially With the latter, a 
tube-Supporting sleeve device concentric with the 
Smaller ends of the tube Sections and bridging 
the joint between thein, Said sleeve device in 

i: ; ciuding an inwardly directed element and one 
of the tube Sections having a Substantially radial 
surface with which Said element of the sleeve de 
vice engages, and means reacting between the 
sleeve device and the other tube Section to draw 

, the tube Sections axially toward one another, the 
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sleeve device having an external shoulder pro 
vided With a Substantially radial face Construct 
ed and arranged to engage a complemental Stop. 
surface of the positioning shoulder of the cas 
ing, the sleeve also having an external Screw 
threaded portion constructed and arranged to 
engage an internally Screw-threaded portion of 
the casing, and wrench-receiving elements upon 
the exterio? of the sleeve device. 

4. A forcer tube for use in an injector casing 
of the kind which has an internal annular in 
ternally screw-threaded abutment shoulder hav 
ing a stop surface for positioning the tube axi 
ally, said tube comprising convergent and diver 
gent tube sections having their smaller ends tele 
scoped one within the other and having accu 
rately finished engaging Surfaces thereby collec 
tively to provide a passage devoid of crevices or 
lateral outlets, and a sleeve device independent 
of the tube sections and embracing the Small ends 

of the tube sections and having parts coopera 
tive With the tube sections to draw the latter 
forcibly toward one another, the sleeve device 
having external Screw threads adjacent to that 
end which overlaps the combining tube section 
and engageable with the internal screw threads 
of the abutment shoulder, the sleeve device also 
having an abutment Surface at the forward end 
of Said external Screw threads operative to en 
gage the stop Surface of the abutment shoulder 
of the casing, the sleeve device also having ex 
ternal Wrench-receiving elements. 

5. A forcer tube for use in an injector casing 
of the kind which has an annular internally 
screw-threaded abutment shoulder for centering 
and positioning the tube, said tube comprising 
combining and delivery sections coaxially ar 
ranged, a tube-supporting sleeve device embrac 
ing the tube Sections at their Smaller ends and 
bridging the joint between them, said sleeve de 
vice, including an in Wardly directed gripper ele 
ment, one...of the tube sections having a substan 
tially radial face for engagement by said grip 
per element, said sleeve device having an inter 
nally Screw-threaded portion and the other tube 
Section having a complemental externally screW 
threaded portion engageable thereWith Whereby 
rotation of the sleeve device dra WIS the two Sec 
tions toward each other, the sleeve device haw - 
ing external screw threads adjacent to one of 
its ends for engagement. With the internal Screw 
threads of the abutment shoulder of the Casing, 
the sleeve also having an abrupt abutinent Sur 
face at the inner end of Said external Screw 
theads operative to engage the stop Surface of 
the annular abutment shoulder of the casing, the 
sleeve device also having external Welch-receiv 
iing. elements. 

6. A forcer tube having a bore comprising a 
convergent combining portion and a divergent 
delivery portion and having a substantially cy 
lindrical portion approximately midway its 
ength, said cylindrical portion being approxi 
mately one-fortieth of the length of the tube, the 
inner Surface of the convergent and divergent 
portions respectively of the tube each being 
Smoothly curved in longitudinal section substan 
tially from end to end, the curvature of the di 
vergent portion being of greater radius than 
that of the convergent portion. 

7. A forcer tube. having a bore comprising a 
corvergent combining portion, a divergent de 
livery portion, and a throat connecting the Small 
er. ends of the combining and delivery portions, 
he longitudinal curvature of the inner wall of 
the combining and delivery portions, respectively 
approximating circular arcs struck on centers 
located in planes. perpendicular to the axis of the 
tube at the smaller ends of the combining and 
delivery sections, respectively, the radius R of 
curvature of the combining tube being repre 
sented by the formula R=42.84D where D is the 
diameter of the throat, and the radius R. of 
curvature of the delivery tube section being 
represented by the formula R'-87.7D. 

8. A forcer tube having a bore comprising a 
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convergent combining portion and a divergent 
delivery portion, the inner Surface of each of said 
portions in longitudinal section being a smoothly 
continuous curve substantially from end to end, 
the radius of curvature of the delivery section 
being of the order of twice as great as that of 
the combining Section. 

9. A forcer tube for use in an injector casing 
of the kind... which has an annular abutment 
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shoulder for positioning the tube axially, said 
tube comprising a combining section and a de 
livery Section coaxially arranged, a tube-sup 
porting sleeve device embracing the tube sections 
at their Smaller ends and bridging the joint be 
tween them, said sleeve device having an exter-, 
nal Shoulder constructed and arranged to engage 
the annular abutment shoulder of the casing and 
comprising tWO relatively nowable parts having 
Screw-threaded engagement with one another 
whereby relative rotation of said parts varies the 
effective length of the sleeve device, each of said 
parts of the sleeve device having a substantially 
radial interior face, and each of the tube sections 
having a flange abutting the respective radial in 
terior faces of the sleeve device. 

i0. A forcer tube for use in an injector casing 
of the kind Which has an annular abutment 
Shoulder for positioning the tube axially, said 
forcer tube comprising a combining Section and 
a delivery Section coaxially arranged and dis 
posed with their Smaller ends in abutting rela 
tion, a tube-supporting sleeve device embracing 
the tube sections at their smaller ends and 
bridging the joint between them, said sleeve de 
Vice having an external shoulder constructed and 
arranged to engage the annular abutment shoul 
der of the casing and comprising two relatively 
movable parts having screw-threaded engage 
ment With one another whereby relative rotation 
of said parts varies the effective length of the 
sleeve device, each of Said parts of the sleeve de 
vice having a substantially radial interior face, 
and each of the two tube sections having a pe 
ripheral groove and a radially projecting flange 

5 
member seated in such groove, said flange mem 
bers abutting the respective radial interior faces 
of the sleeve device. 

ll. A forcer tube for use in an injector casing 
of the kind which has an annular abutment 
shoulder for positioning the tube axially, said 
tube comprising a combining section and a de 
livery section, each of Said sections having an in 
tegral radial flange at its Smaller end, and tube 
Supporting means comprising parts operative to 
draw the end faces of Said flanges forcibly into 
contact, Said supporting means including an ex 
ternal shoulder constructed and arranged to en 
gage the annular abutment shoulder of the cas 
ing for positioning the tube axially in the lat 
ter and an element cooperable With a correspond 
ing element of the injector casing thereby to Sup 
port the tube in operative position. 

i2. A forcer tube for use in an injector casing 
of the kind which has an annular abutment 
shoulder for positioning the tube axially, said 
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tube comprising a combining section and a de 
livery section, each of Said sections being of Seam 
less sheet metal of Substantially uniform thick 
ness throughout and having their Smaller ends 
juxtaposed and tube Supporting means com 
prising a sleeve device coaxial with said tube 
sections at their smaller ends and including an 
external shoulder constructed and arranged to 
engage the annular abutment shoulder of the 
casing for positioning the tube axially of the 
casing and an element cooperable with a cor 
responding element of the injector casing there 
by to Secure the tube in operative position. 
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