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18 Claims. 
This invention relates to ejectors, preferably 

of the steam jet type, Operating at exceedingly 
high vacuums Or at low absolute pressures. 

During the operation of steam jet ejectors, 
5 when operating at low absolute pressures such as 

less than 44 mm., or when handling a gas that 
Will freeze at relatively low pressures and tem 
peratures, ice forms on the inside of the steam 
nozzle and/or on the inside of the diffuser, chok 

0 ing the passageways and interfering with the 
efficiency of the ejectors. 
An object of the present invention is to pro 

vide means for heating the nozzle or diffuser or 
both, as conditions may require, to prevent the. 

la formation of such ice and the consequent re 
duction of the efficiency of the ejectors. 
With these and other objects in view, as may 

appear from the accompanying specification, the 
invention consists of various features of Construc 

20 tion and combination of parts, which will be first 
described in connection with the accompanying 

... drawings, showing an ejector of the preferred form 
embodying the invention, and the features form 
ing the invention will be specifically pointed out 

25 in the claims. 
In the drawings: 
Figure i is a longitudinal section through an 

ejector constructed in accordance With the 
present invention. 

Figure 2 is a cross-section taken on the line 
2-2 of Figure 1. 

Figure 3 is a cross-section taken on the line 
3-3 of Figure 1. 

Figure 4 is a longitudinal section through a 
35 modified form of the invention. 

Figure 5 is a cross-section on the line 5-5 
of Figure 4. 

Figure 6 is a fragmentary section of a further 
modified form of the invention, being a modifica 

40 tion of the structure shown in Figures 4 and 5. 
Figure 7 is a longitudinal section through a still 

further modified form of the ejector and its heat 
ing means. 

Referring more particularly to the drawings, 
45 and with particular reference to the preferred 

form of the invention shown in Figures 1 to 3 
inclusive, the ejector comprises the diffuser body 

having the nozzle head 2 attached thereto in 
any suitable manner, and the nozzle head 2 has 

50 the air or gas inlet or suction passage 3 formed 
therein which opens into the inlet of the diffuser 
4, as is usual in the construction of ejectors. 
The nozzle head 2 carries the steam nozzle 

structure 6, which discharges into the inlet of 
55 the diffuser in the usual manner. The nozzle 

(Cl. 230—95) 
structure 6 includes the nozzle 7, which is de 
tachably connected in any suitable manner, as 
shown at 8, to the steam inlet connection 9, which 
may or may not have an inlet chamber othere 
in, as desired. The steam employed for operating 5 
the ejector comes from any suitable source (not 
shown) through the steam inlet and passes 
through the diverging bore 2 of the nozzle T into 
the diffuser 4. 

Ejectors operating at low absolute pressures, 10 
Such as less than 4% mm. or handling a gas that 
will freeze at relatively low pressures and tem 
peratures, have been found subject to impair 
ment of their efficiency by the formation of ice 
in the bore f2 of the nozzle near its outlet 5 
and/or in the diverging, converging bore 2' of 
the diffuser 4. To prevent the formation of such 
ice, the present invention embodies means for 
heating the nozzle 7 and/or the diffuser 4. 
In the structure shown in Figures 1 to 3 of the 20 

drawings, a heating jacket 4 is formed about the 
nozzle providing a chamber f5 which has com 
munication with the steam inlet of the nozzle 
through a passage 6, so that live steam entering 
the chamber 0 or the inlet passage of the ejector 25 
will pass through the passage f6 into the chamber 
f5 and have direct contact with the exterior of 
the nozzle 7 for heating it to prevent the accumu 
lation of ice on its inner surface or the walls of 
the bore 2. The steam circulates through the 30 
chamber 5 and passes therefrom through an 
outlet passage 7. In Figure 1 of the drawings 
the outlet passage T is connected by a pipe 8 
with the heating or steam chamber 9 which sur 
rounds the diffuser 4. The chamber 9 is formed 35 
between the diffuser 4 and the jacket-forming, 
diffuser-carrying jacket 20. The chamber 9 has 
an outlet 2 for the steam which may be opened 
to atmosphere Or may be connected to any de 
sired point. 

If it is so desired, the outlet i may Open di 
rectly to atmosphere or to any other suitable 
point, and a separate pipe, as indicated in dotted 
lines at 22, may have direct connection with the 
steam supply pipe 23 and the steam inlet 24 of 45 
the chamber 9. 

In the modified form of the invention shown 
in Figures 4 and 5 of the drawings the nozzle T' 
is heated by means of a steam coil 30, which is 
coiled about the nozzle in contact therewith, and 50 
is enclosed in the heating chamber 3 formed 
within the jacket 4'. The inlet end of the coil 
30 opens into the chamber or steam inlet passage 
O', so that live steam from the steam inlet will 

be delivered directly into the coil. The outlet end 55 

40 



O 

2 ? 
of the coil is connected to the passage T', which 
may be open to atmosphere, or as shown in 
Figure 4, may be connected to the inlet end of 
the coil 33. The coil 33 is coiled about and con 
tacts the outer wall of the diffuser 4, and is en 
closed within the heating chamber 9" formed 
about the diffuser 4' by the jacket 20. The 
outlet of the coil 33 is preferably at the lower end 
of the chamber 19, as shown at 34. 
As in the form of the invention shown in 

Figures 1 to 3 inclusive, the coil 33 may receive 
its steam direct from the steam inlet pipe 23" 
through a pipe connection such as the dotted 
line connection 22', at which time of course the 
outlet 77 of the coil 30 will not be connected 
to the inlet of the coil 33 by means of the 
pipe 8'. 
Figure 6 of the drawings shows a construction 

which is similar to the upper half or nozzle heat 
ing part of the structure shown in Figure 4, in 
cluding a coil 36, which is coiled about the noz 
zle Ta, in contact therewith, for heating the noZ 
zle to prevent formation of ice on the nozzle. 
Unlike the structure shown in Figute 4, however, 
the inlet of the coil 36 is shown as passing out 
through the head 2a, and it has connection with 
any suitable supply (not shown) of a heating 
medium, which may be steam, hot water, or any 
available and suitable medium for imparting the 
necessary heat to the nozzle a to prevent the 
formation of ice therein. A similar arrangement 
may be employed in connection with the coil 33 
shown in Figure 4 by merely connecting the pipe 
22' to any suitable source of heating medium 

35 

40 

50 

60 

65 

70 

75 

other than to the steam supply 23, without de 
parting from the spirit of the present invention. 

Figure 7 shows a still further modification of 
the means of heating the mozzle and/or the dif 
fuser of the ejector. In this modified form an 
electrical heating coil 40 is coiled about the noz 
zle 7b and a second heating coil 44 is coiled about 
and in contact with the diffuser 4b. These coils 
40 and 4 may be of any approved type of elec 
trical heating coil, and they are enclosed in suit 
able jackets f4b and 20b to prevent their en 
gagement with the steam, air and/or gas passing 
through the ejector. The energizing of the coils 
40 and 4 may be through any suitable medium, 
and the coils may be simultaneously energized, 
such as by the closing of a single switch as indi 
cated in solid lines at 42, or they may be inde 
pendently energized by independent switches and 
circuits, as shown in dotted lines at 43 and 44. 
From the foregoing description taken in con 

nection with the accompanying drawings it will 
be apparent that various types of heating means 
have been provided for heating either the nozzle 
or the diffuser or both of an ejector Operating at 
low absolute pressuresso as to prevent the forma 
tion and accumulation of ice on the Walls of the 
passages of the nozzle and diffuser and the con 
sequent interference or impairment of the effi 
ciency of operation of the ejector. 

It Will be understood that the invention is not 
to be limited to the specific construction or ar 
rangement of parts shown, but that they may be 
widely modified within the invention defined by 
the claims. 
What is claimed is: 
1. In an ejector, a nozzle, a diffuser, a steam 

jacket about said nozzle having an inlet and an 
Outlet for heating steam, and a steam jacket 
about said diffuser having an inlet for steam 
whereby said nozzle and diffuser may be heated 
to prevent formation of ice therein when the 

2,231,090 
ejector is operating at low absolute pressures the 
inlets of said steam jackets receiving steam in 
dependently from the steam entering the inlet of 
the ejector. 

2. In an ejector, a nozzle, a diffuser, a steam 
jacket about said nozzle having an inlet and an 
outlet for heating steam, and a steam jacket 
about said diffuser having inlet for steam. Where 
by said nozzle and diffuser may be heated to pre 
vent formation of ice therein when the ejector is 
operating at low absolute pressures, the outlet of 
said nozzle enclosing steam jacket being con 
nected to the inlet of the diffuser enclosing steam 
jacket. 

3. In an ejector, a nOzzle, Said ejector compris 
ing an inlet passage for steam to said nozzle, a 
steam jacket about said nozzle having an inlet 
for steam opening into said steam inlet passage 
whereby the nozzle may be heated to prevent 
formation of ice therein when the ejector is Op 
erating at low absolute pressures said jacket hav 
ing a steam outlet opening out independently of 
the steam passages of the ejector. 

4. The method of preventing lowering of the 
efficiency of an ejector operating at low absolute 
pressures by the formation of ice within the 
ejector which consists in applying heat to the 
parts of the ejector subject to excessive cooling 
action when the back pressure in the ejector is 
reduced below the ice point. 

5. The method of preventing lowering of the 
efficiency of an ejector operating at absolute pres 
Sures equal to or lower than four and one-half 
millimeters (4/2 mm.) by formation of ice with 
in the ejector which consists in utilizing part of 
the operating steam delivered to the ejector as a 
heating medium to heat the parts of the ejector 
Subject to excessive cooling action when the back 
pressure in the ejector is reduced sufficiently to 
permit formation of ice in the ejector. 

6. The method of preventing lowering of effi 
ciency of an ejector operating at low absolute 
pressures by the formation of ice within the ejec 
tor which consists in utilizing part of the operat 
ing steam delivered to the ejector as a heating 
medium to heat the surfaces of the ejector swept 
by the steam. 

7. The method of preventing lowering of the 
efficiency of an ejector operating at low absolute 
pressures by the formation of ice within the ejec 
tor which consists in utilizing part of the op 
erating steam delivered to the ejector as a heat 
ing medium to heat the nozzle of the ejector and 
subsequently utilizing the nozzle heating steam 
to heat the diffuser of the ejector structure. 

8. In an ejector, means to prevent the forma 
tion of ice on the surfaces of the ejector swept 
by operating steam when the ejector is operating 
at absolute pressures lower than four and one 
half millimeters (4% mm.), said means com 
prising steam jackets about the steam swept sur 
faces and having connection with the steam sup 
ply of the ejector, said jackets connected in series 
whereby the steam will pass successively from 
Onc jacket to the next in the series. 

9. The combination with an ejector including a 
steam nozzle and a diffuser, of means to prevent 
the formation of ice on the surfaces of the ejec 
tor swept by the operating steam when the ejec 
tor is operating at absolute pressures lower than 
four and one-half millimeters (4% mm.), said 
means carried by the ejector and arranged to 
deliver heat to the steam swept surfaces. 

10. The combination with an ejector including 
a steam nozzle and a diffuser, of means to pre 
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vent the formation of ice on the surfaces of the 
ejector swept by the Operating steam. When the 
ejector is operating at low absolute pressure, said 
means comprising means for delivering heat from 
a Source other than the steam passing through 
the nozzle and diffuser to the surfaces swept by 
the steam flowing through the mozzle and dif 
fuser, 

11. The method of preventing lowering of the 
efficiency of an ejector operating at low absolute 
pressures by formation of ice within the ejector 
which consists in circulating part of the operating 
steam of the ejector about the exterior surfaces 
of the parts of the ejector subject to excessive 
cooling action when the back pressure in the 
ejector is reduced sufficiently to permit forma 
tion of ice. 

12. In an ejector, a nozzle, a diffuser, means to 
prevent the formation of ice in the ejector when 
the ejector is operated at low absolute pressure 
comprising a jacket about said nozzle, and means 
within said jacket for heating the nozzle to 
counteract the chilling thereof effected by the low 
pressure operation of the ejector. 

13. In an ejector, a nozzle, a diffuser, means 
to prevent the formation of ice in the ejector 
When the ejector is operated at low absolute pres 
Sure comprising a jacket about said nozzle, means 
Within said jacket for heating the nozzle to 
counteract the chilling thereof effected by the 
low pressure operation of the ejector, and a sec 
ond jacket about the diffuser, and heating means 
Within the jacket surrounding the diffuser for 
heating the diffuser to counteract the chilling 
thereof effected by the low pressure operation of 
the ejector. 

14. The combination with an ejector including 
a steam nozzle and a diffuser, of means to pre 
vent the formation of ice on the surfaces of the 
ejector swept by the operating steam when the 
ejector is operating at low absolute pressure, said 

means comprising heating coils coiled about said 
nozzle and diffuser for delivering heat to the sur 
faces swept by the steam flowing through the noz 
2le and diffuser, said heating coils connected in 
series to permit flow of a heating medium from : 
one coil to the other. 

15. The combination with an ejector including 
a steam nozzle and a diffuser, of means to prevent 
the formation of ice in the ejector when the ejec 
tor is Operating at low absolute pressures, said 
means Comprising electrical heating coils coiled 
about said nozzle and diffuser for heating the 
parts of the ejector subject to excessive cooling 
action when the back pressure in the ejector is 
reduced sufficiently to permit formation of ice, 

16. The combination with an ejector including 
a steam nozzle and a diffuser, of means to pre 
vent the formation of ice within the ejector, said 
means including electrically operated heating 
means about the nozzle for heating the nozzle 
When the back pressure in the ejector is reduced 
sufficiently to permit the formation of ice. 

17. The combination with an ejector including 
a steam nozzle and a diffuser, of means to pre 
vent the formation of ice within the ejector, said 
means comprising electrically operated heating 
means about the nozzle and the diffuser for heat 
ing the nozzle and the diffuser and prevent the 
formation of ice in the ejector when the back 
pressure in the ejector is reduced sufficiently to 
permit the formation of ice. 

18. The combination with an ejector including 
a steam nozzle and a diffuser, of means to pre 
vent the formation of ice in the ejector, said 
means comprising steam coils coiled about the 
nozzle and about the diffuser for delivering heat to 
the nozzle and the diffuser to prevent the forma 
tion of ice when the back pressure in the ejector 
is reduced sufficiently to permit the formation of 
1ce therein. 
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