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UNITED .s TATES PATENT OFFICE 

,Glenn‘BJStoltenberg, New "York,"N. Y., assignor, 
lby~mesneiassignments, to'sthe United'cstates of 
America "as Irepresenteil ‘by -~the ‘United States 
lAtomiciEncrgy-commission 

ApplicatiomMax-Z?, 1944, Serial No. 537,461 

(Cl. 230F101) ~8lClaims. 
1 

This invention relates to new-and useful‘im 
provements in vacuum pumps, and'moreparticu 
larly to vacuum pumps of ‘the vapor ,di?usion 
type. 
The usual vapor diffusion pump comprises a 

chamber connected ‘between a backing pump and 
to an envelope or memberto be evacuatedah'd 
containing one or more nozzles or jets sofdirected 
that vapor ejected‘ by the: jets entrains gasrnél 
ecules entering the chamber 'fromllthe. envelope 
and expels them in the direction of;the__outlet 
from the chamber to the'backing pump. ,The 
minimum pressureobta'inable at the inlettothe 
pump chamber is limited to'the vapor pressure 
of the most volatile constituent oftheliqui‘difrom 
which the entrainingvapor discharged fmm;the 
jets is generated, and such ,pumpsgenerally com 
prise, also, a boiler for generating thevaporanid 
one orrmore chimneys for conductinglthevapor 
to the jets or nozzles. 
,In the past, certain oils have,» been .emplqyedas 

the working .or pumping fluid, in.S11Ch pumpstand 
ithas been the practice generally tocQhStruut 
the jets of thepump so that ,theloil vaporsnex 
pand as rapidly, as possible andwith ‘the resultant 
jet velocity parallel to the axis of ltheppumplin 
order to obtain the highest ‘possible ,pumping 
speed. In prior , diffusion; pumps, vJunvew.:r, the 
various designs ofJets. or-nozzlesemployed, gen 
erally have been characterized :,by-a ‘relatively 
large amount of oil migration ornimusion-hauk 
.into the envelope or member being =_~exhaust,e§_1, 
and they have not afforded anyjsubstantiallditec 
tional~v control. over the oil vapors. ,-In.,addition, 
the length of the jetsor nozzles=generallly has 
been such, as to require more ‘powerto generate 
and ‘discharge the vapors throughithepjets, and 
the vapor concentration in the workingparealof 
‘the jets ,usually ' is not vsuf?cient ., to produce Ia 
maximum exhaust pressure. 

With the foregoing in mind, thepresent. inven— 
tion contemplates the prcvisionuotavapor .diliu 
.sion pump having one or,.more jets ornozzlesnso 
constructed and arranged thatthe oilvaporsdisr 
charged therefrom will expand 12in {a ,ldirection -‘ 
slightly toward the pump axis and thereforehave 
a velocity vector‘towards'the. axis ,of‘the pump 
that must be overcome ‘before the oil, molecules 
can migrate or'ldi?use backinto ‘the eny'e‘lopekor 
‘member ‘being exhausted, "The ‘invention also 
‘contemplates a jet, or nozzle construction ‘thatis 
operable to maintain a=maximum ‘density'and 
concentration of‘ the vapor stream in orx'ier‘that 
the- pump‘ may ~operate effectively agains?high 
exhaust pressures, or in conjunction with aback 
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ing pump. ‘Furthermore, the present invention 
contemplates‘the provisionfin a vapor di?usion 
pumpof a jet or nozzle in which thei'lengthof 
the restriction‘ in the jet opening, is comparatively 
short‘in length so that the power requirements to 
generateand discharge the vapors mayjbgvsub 
stantially reduced, and, rat thesnme .time will 
causethe randomexpansion of the oil .vanorsto 
take place in the direction, of, or. toward, the‘een 
teroraxisof thepump. ‘Finally, in the case ,Qf 
multiple , chimney. diffusionvpmnnshit . is desirable 
that .the oil ‘entering the _boil_er_pof the innenpr 
high vacuum jet stage be substantially freeof 
sediment and, ‘therefore, the ‘present v.,i;m/:Eht~ion 
contemplates the provision of suitabletmeansljlor 
vde-entraining or ‘removing -,~sediment ,and bother 
foreign , particles from -,the ;oil _ prior - to entrance 
thereof into the inner, orthigh vaouum:stage,»:of 
the pump 

;Accordingly,, it , is- an object of the: present , in 
:ventienzto provide a jet or-nozzle; ‘for'vapor/rliifii 
:sion . pumps "that is; constructed and arranged to 
provideriadequate directionalcontrol-oven theeDJ'l 
wapors dischargedrtherethrough. , 

¢Another._ object»v of the‘ invention ,is-tovprovide a 
novel dlifusionpump jet construction ?SLSEtIiQJ-ith 
whereby expansion of the vaporsaften leaving-the 
pump takes place in a direction toward thesagris 
of the diffusion pump. I 
Another ‘object of the invention‘v is to. vprovide ‘a 

novelvjet for diffusion pumps that is )constructed 
and operable to substantially ‘minimize migration 
or back diffusion of ~ the molecules of *the ~‘dls 
charged oil vapors. 

~A»'further'object of» the invention is-toj-provirle 
~aynovel‘jet construction having the attributesset 
=forth~wherein the length ofrthe'restriction in’ the 
‘jet opening vis ‘comparativelys'hort in‘len'g-ththere 
by reducing the power required to generateand 
‘discharge the vapors therethrough'at ‘the required 
velocity. ' 

' "A still-further object oithe' invention; isito pro 
vide "a 1 multiple chimney “ vapor ‘diffusion _ pump 
having suitable means‘fonde-entraining and re 
moving sediment'andother particles‘ifrqmthe oil 

D prior to entrance'thereof into,thej inner onhigh 
vacuum stage of the pump, ‘ _ 
"Thesevvand othernobjects of‘the invention, and 

the various'featuresand details of'the construc 
tion-and operation thereof, are_'_hereinafterj_f4ully 
setforth, and described with reference totheac 
companying drawings, in which: ' 

Fig. 1 issectional. viewztalsen vertioallyjhreugh 
"55 a multi-stage vapor diffusion pump embodying a 
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jet or nozzle construction according to the pres 
ent invention. 

Fig. 2 is an enlarged fragmentary view of the 
disclosure of Fig. 1 showing the details of con 
struction and arrangement of the discharge jet of 
the ?rst or primary stage of the pump, and 

Fig. 3 is a view similar to Fig. 2 showing the de 
tails of construction and arrangement of the dis 
charge jet of the second or high vacuum stage of 
the pump. 

Referring now to the drawings, and more par 
ticularly to Fig. 1 thereof, the present invention 
is shown, for example, in conjunction with a vapor 
diffusion pump of generally conventional type 
comprising a cylindrical pump casing I, the low 
er end of which is closed by a base plate 2. The 
upper end of the casing I is provided with a ?ange 
3 for connection to the system or structure (not 
shown) that is to be evacuated, and the upper 
end, therefore, represents the high vacuum or in 
take side of the pump, while the low vacuum, or 
exhaust, side of the pump is indicated by conduit 
4 that leads from the casing I adjacent the bot 
tom end thereof, and is connected, for example, to 
the usual backing pump (not shown) . The cham— 
ber enclosed by the casing I is cooled by circulat 
ing water within a tube or pipe 5 that is coiled ex 
ternally of the casing I, and the conduit 4, near 
its outer end, is similarly cooled by passing there 
about a relatively small number of turns of the 
cooling water tube 5 as shown in the drawings. 
Water is circulated through the cooling tube 5, 
for example, in the direction indicated by tl e 
arrows. 
Arranged vertically within the casing I, in 

spaced concentric coaxial relation with respect 
thereto and with respect to each other, is an outer 
chimney structure 6, and an inner chimney struc 
ture ‘I, the latter being somewhat taller than the 
outer chimney 6 as shown. The chimneys 6 and . 
‘I each have their bottom end portion flared out 
wardly as indicated at 8 and 9, respectively, and 
the bottom edges thereof are ?xedly secured to 
the base plate 2, suitable openings I0 and II be 
ing provided adjacent the bottom of the chimneys 
6 and "I, respectively, to permit flow of the vacuum 
pump oil radially inward to the bottom portions 
of said chimneys from the periphery of the eas 
ing I. 
As more clearly shown in Fig. 2 of the drawings, 

there is secured to the upper end of the outer 
chimney 6 an annular ring member 12 of gener 
ally inverted U cross-section shape that has a 
portion I3 extending radially outward horizontal 
ly from the chimney 6 and terminates at its outer 
edge in an outwardly offset reversely directed 
?ange portion I4 that extends angularly outward 
from said outer chimney at an acute angle with 
respect to the vertical wall surface of the pump 
casing I. 

' Overlying the member I2 and surrounding the 
?ange portion I4 thereof in outwardly spaced re 
lation, is the depending outer peripheral edge por 
tion I 5 of an annular dome-shaped hood member 
I6 that has its inner peripheral edge portion ?x 
edly secured to the exterior of the inner chimney 
'! as indicated at IT. The outer peripheral edge 
portion I5 of the hood I6 extends downwardly to 
a point a short distance below the edge of the 
?ange portion I4 and is preferably disposed an- . 
gularly with respect to the wall surface of the 
pump casing I at an acute angle that is slightly 
greater than the angular disposition of the ?ange 
portion I4 of the member I2. . 
The portions I4 and I5 of the members I2 and 
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4 
I6, respectively, thus are cooperatively disposed 
with respect to one another and de?ne therebe 
tween an annular jet or ori?ce I8 for the dis 
charge of the vapors generated in the outer chim 
ney 6. Suitable spacers i9, of generally accurate 
con?guration, are secured at intervals between 
the jet de?ning portions I4 and I5 of the mem 
bers I2 and I6, respectively, to secure and main 
tain the said portions I4 and I5 in predetermined 
spaced relation with respect to each other, there 

' by positively ?xing the radial dimension of the jet 
or ori?ce I8 through which the outer chimney 

, vapors are discharged. 
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A generally similar discharge jet or ori?ce 20 is 
provided at the upper end of the inner chimney l 
for the vapors generated therein. To this end, 
there is secured to the upper end of the inner 
chimney ‘I the lower end edge 2i of a funnel 
shaped member 22 having a side wall portion 23 
that ?ares upwardly and outwardly and termi 
nates at its upper end in a portion that curves 
outwardly and then downwardly, as shown, to 
provide an outwardly offset depending ?ange por 
tion 24 that extends angularly outward from said 
inner chimney ‘I and preferably at an acute angle 
with respect to the wall surface of the pump cas 
ing I. 
-. . overlying the funnel-shaped member 22, and 
supported or carried by one or more struts 25 se 
cured to the casing I, is a dome-shaped hood 
member 23 that has its peripheral edge portion 21 
surrounding the flange portion 24 of the member 
22 in predetermined outwardly spaced relation 
with respect thereto. The peripheral edge por 
tion 21 of the hood member 26 preferably extends 
a short distance below the edge of the ?ange 24 
of member 22 and is disposed at an acute angle 
with respect to the wall of casing I greater than 
the angular disposition of the ?ange portion 24 of 
said member 22. The ?ange and edge portions 24 
and 21 thus are cooperatively disposed with re 
spect to one another and de?ne therebetween an 
annular jet or ori?ce 26 for the discharge of va 
pors generated in the inner chimney ‘I, suitable 
spacers 28, similar to spacers I9, being secured 
between the jet de?ning portions 24 and 27 to 
secure and maintain the same in predetermined 
spaced relation thereby ?xing the radial dimen 
sion of the jet or ori?ce through which the va 
pors from the inner chimney are discharged. 

’ The angular disposition and relationship of the 
?ange and peripheral edge portions that de?ne 
the several discharge jets is important, and, for 
example, in the particular embodiment of the dif 
fusion pump illustrated, the ?ange portion I4 of 
the member I2 preferably is disposed at an acute 
angle of about 10° with respect to casing I, and 
.the surrounding peripheral edge portion I5 of the 
hood l6 preferably is disposed at an angle of 
about 16° with respect to said casing. In general 
ly similar arrangement, the ?ange portion 24 of 
member 22 preferably is disposed at an angle of 
about 12° with respect to the casing I, and the 
surrounding peripheral edge portion 21 of hood 
26 preferably is disposed at an angle of about 20° 
with respect thereto. Jets of the construction 
shown and described may be employed effective 
ly on any size of diffusion pump with only slight 
modi?cations of the angular disposition and re 
lationship of the respective jet de?ning elements 
to meet the requirements of the particular pump. 
In addition to the angular disposition of the jet 

forming elements with respect to each other and 
the casing I, it will be observed that the vapor 
jets are spaced inwardly from the pump casing I, 



5 
a. relatively short distance,1for:example,- of "from 
about 1% inchlto a maximum of about 1 inch, de 
pending upon the size of'the particular pump. 
In operation of the pump, the conduit 4 is con 

nected to the intake of a suitable backing pump 
(not shown),'and the intakeend of the pump 
casing i is connectechbyits ?ange 3, to the sys 
tem or vessel that=is to beevacuated. -A~quan 
tity of a suitable volatile oil, for example, an .or 
ganic hydrogenated diphenyl» compound sold un 
derrthe trade name “HB‘lO,” is supplied to the 
bottom of the diiTusion pump at the inner periph 
ery of the casing l, and this oil flows inwardly 
over the surface of the base platev 2, and succes 
sively through the openings‘l? and H into the 
bottom of the outer and inner chimneys 6 and 1, 
respectively, where it is heated and vaporized by 
heat applied to the base plate 2, for example, by 
means of an electric or other type of heater 29. 

In order that the oil entering the inner chimney 
‘I may be substantially ‘free from sediment and 
other'foreign particles, there is provided upon the 
base plate 2 an annular barrier or ring 30 that 
surrounds the base of the'inner chimney "l and 
functions as a dam to de-entrain and remove 
from the inwardly ?owing oil substantially all 
particles of dirt and other material. ‘The inflow 
ing oil builds up and'?ows over ‘the barrier or 
ring 30 in the course'of which the particles settle 
out and collect outwardly adjacent " the barrier 
(it with the result that the'oil that flows over the 
barrier and enters'the'inner'chimney Tthrough 
its openings“ ‘is substantially ‘free from parti 
cles of dirt and other foreign particles. 

Oil is-admitted to the proper depth‘ in the lower 
ends of the chimneys'? and'T'and the oil is heated 
and vaporized by the heater’29. The oil vapors 
rise within the chimneys and discharge there 
from through the jets or~ori?ces I19 and wire 
spectively, in a generally downward ‘direction 
with the result that'gas 'tmolecules entering the 
pump casing I through its intake end from the 
vessel or envelope to be exhausted, are entrained 
by the downwardly directed’vapor jets and Tim 
pelled therebyto or toward the exhaust'conduit 
6. The discharged oil vapors-are condensed upon 
the interior wall surface of the casing l by the 
cooling pipe 5, thus releasing the gas molecules 
which are withdrawn from the casing 3' through 
the exhaust conduit 4 ‘by the backing. gpump' (‘not 
shown) connected thereto, the'condensed vapors 
ultimately‘ draining down the inner ,wall» surface 
of the casing l to the periphery-of the base plate 
2 over which they again ?ow inwardly through 
the openings iii and II into the bottoms of the 
inner and outer chimneys 6 and 1,. respectively, 
to be again vaporized. Preferably, the openings 
l8 and ii are of such size that'the'flow of oil 
therethrough to the chimney 6 andultimately to 
the chimney ? takes place substantially‘at'the 
rate at which vaporization'of the oil takes place 
in each chimney so'that ‘the most volatile‘ con 
stituents of the oil have sufficient time to vapor 
ize in the outer chimneyeand be'conducted away 
to the lower .iet IS-before'the constituents’of 
intermediate an'd’low volatility reachv the inner 
chimney ?. 
By virtue of the relatively close-spacing of'the 

vapor discharge jets with respect to the :casing 
l, and the angular disposition-thereof re'lati-vezto , 
said casing, the vapors discharged .fromzsaid‘je'ts 
are caused to impinge against the‘ inner wall of 
the casing almost-as soon as-they emerge from 
the jets with the result thatfnot only is ;a- maxi 
mum density-and concentration of the vapor 
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stream gprovided acrosszthe: gaprloetween :the jets 
and {easing l ,thatienables :the mump ito-toperate 
e?ectively against high exhaust zpressures, ~ but 
also causes the~dischargedMaporsltdexpand in 
a direction inwardly towardlthe pump axis there 
by creating a velocity or force-vector inthat direc 
tion that must be _vovercomevby the-oil s molecules 
before they can migrate or di?use upwardly past 
thejets and back intol-the-ienvelope orvessel being 
exhausted. 
Therefore, fromtthe foregoing, :and in‘ ful?ll 

ment of the several-objectsherein setiorth, ‘it 
will ~ be‘ observed that the "present inventionpro 
vides :a- novel, jet construction :and arrangement 
for vapor di?usion pumps whereby the oil vapors 
are discharged ».therefrom at 71a .-relatively small 
acute anglehwith respect-t0 the wall of the casing 
l'tvithithe result thatexpansion‘ofithe vapors 
occurs in a. directionrslightly :toward the pump 
axis andproducesawelocityrvectorrin that direc 
tion that-must be overcome ‘by'theaoilmolecul-es 
before-they can migrate or diffuse upwardly-land 
back . into the vessel-v02‘ system being: evacuated. ' 
The invention also provides ajet construction 
and arrangement :that ,produces a maximum 
density and concentration ofvthe'vapor'stream 
so that the pump operates effectiyelyiagainst high 
exhaust pressure, .:or. in :conjunction‘iwitha a :back 
ing pump. The invention ‘also provides .a :jet 
construction .for 'di?usion _-pumps vwherein ‘the 
length of the jet restriction istcomparatively-short 
in length with the result‘ that‘ less .r‘powerwis ‘re 
quired to force the 'oil"vaporsitherethrough. 
-While a particular-‘embodiment ofwthe - inven 

tion has been illustrated :andidescribediherein, it 
is not intended:fthatzitherinventionbeilimited ‘to 
such disclosure butthatchangesand modi?ca 
tions may ‘be madeaand incorporated therein with 
out ?dep arting from the spirit vof r the invention 
within thetscoperof' theifollowing' claims. 

I :claim: - ' 

'1. vIn a vapor diffusion; pumprcomprising: a‘tu 
bular casingvhaving an voutletzadjacent the ‘lower 
end: thereof and an; intake‘ispacedsaboveesaidrout~ 
let; a ' vapor ichimn-ey: disposed :icoaxiall'y ‘within 
said casing t and extending "train the ‘ lower ‘end 
thereof' upwardly ‘to :a .pointiintermediate said 
intake I and ‘outletyisaidcchimney terminating .zat 
its iupper'aend inrian outwardly offset reversely 
directed ?ange‘zportion extending:sangularlyaout 
ward from: saidvchimneyuat an acute angle'rwith 
respect tov said 'casing,"an'd aihoddmember'posi 
tioned above said -~c‘himney : having .:-a ~peripheral 
edge: portion surrounding said :flange portion-tin 
predetermined :circumferentia'llyaspaced relation 
with respect theretopsaid- peripheral :edge por 
tion of the hood-'beingldisposedat azgreateracute 
angle with respect to said casing than saidchim 
ney flange portion-and "cooperating-with said 
chimney ‘?ange,t-portionetortormltherewith-a dis 
charge jet for-vaporsrisingzrthrough said~chim~ 
ney. 

2. In :a vapor-‘diffusion viipump comprising -a 
tubular casing having anioutlet adjacent the-lower 
end thereof and an. intake. spaced above» said out 
let, a vapor chimney dispesedcoaxia-lly' within 
said casing and extending -, from the loweriend 
thereof upwardly toga ipointai-ntermediate said 
intake. and outlet-‘said :chimney- terminating ~ at 
its upper end inaa reversely directed ?ange-por 
tion extending -.angularly:outward iromsaidchim 
ney, a hood- member positioned raboversaid chim 
ney having a-peripheral.edgeeportion surround 
ing said flange;,portion-inwpredetenminednircum 

J75 ferentially- spacedv relation with-respect. thereto, 
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said peripheral edge portion of the hood coop 
erating with said chimney ?ange portion to form 
therewith a discharge jet for vapors rising 
through said chimney,- and spacer members in 
terposed between said hood edge and chimney 
?ange portions operable to secure the same in 
predetermined spaced relation with respect to 
each other. 

3. In a vapor diffusion pump comprising a tu 
bular casing having an outlet adjacent the lower 
end- thereof and an intake spaced above said out 
let, a vapor chimney disposed coaxially within 
said casing and extending from the lower end 
thereof upwardly to a point intermediate said in 
take and outlet, said chimney terminating at its 
upper end in an outwardly offset reversely di 
rected ?ange portion extending angularly out 
ward from said chimney at an acute angle with 
respect to saidv casing, and a hood member posi 
tioned above said chimney having a peripheral 
edge portion surrounding said flange portion in 
predetermined circumferentially spaced relation 
with respect thereto, said peripheral edge portion 
of the hood being disposed at a greater acute 
angle with respect to said casing than said chim 
ney ?ange portion and cooperating with said 
chimney'?ange portion to form therewith a dis 
charge jet for vapors rising through said chim 
ney, and spacer member interposed between said 
hood edge and chimney ?ange portions operable 
to secure the same in predetermined spaced rela 
tion with respect’ to each other. 

4. In a vapor di?usion pump comprising a tu 
bular casing having an outlet adjacent the lower 
end thereof and an intake spaced above said out 
let, a vapor chimney disposed coaxially within 
said casing and extending‘from the lower end 
thereof upwardly to a point intermediate said in 
take and outlet, said chimney terminating at its 
upper end in an outwardly offset reversely di 
rected ?ange portion extending angularly out 
ward from said chimney at an acute angle with 
respect to said casing, and a hood member posi 
tioned above said chimney having a peripheral 
edge portion surrounding said ?ange portion in 
predetermined clrcumferentially spaced relation 
with respect'thereto and extending a short dis 
tance below the edge of said ?ange portion, said 
peripheral edge portion of the hood being dis 
posed at a greater acute angle with respect to 
said casing than said chimney ?ange portion and 
cooperating with said chimney ?ange portion to 
form therewith a discharge jet for vapors rising 
through said chimney, and spacer members in 
terposed between said hood edge and chimney 
?ange portions operable to secure the same in 
predetermined spaced relation with respect to 
each other. 

5. In a vapor diffusion pump comprising a tu 
bular casing having an outlet adjacent the lower 
end thereof and an intake spaced above said out 
let, an outer and an inner chimney extending in 
spaced concentric relation coaxially within the 
casing from the lower end thereof upwardly to 
points spaced axially of said casing between said 
intake and outlet thereof, said outer and inner 
chimneys respectively terminating at their upper 
ends in reversely directed ?ange portions extend 
ing angularly outward therefrom, a first hood 
member surrounding said inner chimney and 
overlying the upper end of said outer chimney 
having a peripheral edge portion surrounding the 
?ange portion of said outer chimney in predeter 
mined circumferentially spaced relation with re 
spect- thereto and extending a short distance-be 
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8 
low the edge of said ?ange portion, said periph~ 
eral edge portion of said hood member cooperat 
ing with said outer chimney ?ange portion to 
form therewith a vapor discharge jet for vapors 
rising through said outer chimney, and a second 
hood member positioned above said inner chim 
ney having its peripheral edge portion surround 
ing the ?ange portion of said inner chimney in 
circumferentially spaced relation with respect 
thereto and extending a short distance below the 
edge of said ?ange portion, said peripheral edge 
portion of the second hood member cooperating 
with said inner chimney ?ange portion to form 
therewith a discharge jet for vapor rising through 
said inner chimney. 

6. In a vapor diffusion pump comprising a tu 
bular casing having an outlet adjacent the lower 
end thereof and an intake spaced above said out 
let, an outer and an inner chimney extending in 
spaced concentric relation coaxially within the 
casing from the lower end thereof upwardly to 
points spaced axially of said casing between said 
intake and outlet thereof, said outer and inner 
chimneys respectively terminating at their upper 
ends in outwardly o?’set reversely directed ?ange 
portions extending angularly outward therefrom 
at an acute angle with respect to said casing, a 
?rst hood member surrounding said inner chim~ 
ney and overlying the upper end of said outer 
chimney having a peripheral edge portion sur 
rounding the ?ange portion of said outer chim 
ney in predetermined circumferentially spaced 
relation with respect thereto at an acute angle 
with respect to said casing greater than the 
angle of said outer chimney ?ange portion, said 
peripheral edge portion of said hood member co 
operating with said outer chimney ?ange por 
tion to form therewith a vapor discharge jet 
for vapors rising through said outer chimney, 
and a second hood member positioned above said 
inner chimney having its peripheral edge por 
tion surrounding the ?ange portion of said inner 
chimney in circumferentially spaced relation 
with respect thereto at an acute angle with re 
spect to said casing greater than the angle of 
said inner chimney ?ange portion, said periph 
eral edge portion of the second hood member 
cooperating with said inner chimney ?ange por 
tion to form therewith a discharge jet for vapor 
rising through said inner chimney. 

7. In a vapor di?usion pump comprising a tu 
bular casing having an outlet adjacent the lower 
end thereof and an intake spaced above said 
outlet, an outer and an inner chimney extend 
ing in spaced concentric relation coaxially with 
in the casing from the lower end thereof up 
wardly to points spaced axially of said casing 
between said intake and outlet thereof, said 
outer and inner chimneys respectively terminat 
ing at their upper end in reversely directed ?ange 
portions extending angularly outward there 
from, a ?rst hood member surrounding said in 
ner chimney and overlying the upper end of 
said outer chimney having a peripheral edge 
portion surrounding the ?ange portion of said 
outer chimney in predetermined circumferen 
tially spaced relation with respect thereto, said 
peripheral edge portion of said hood member 
cooperating with said outer chimney ?ange por 
tion to form therewith a vapor discharge jet for 
vapors rising through said outer chimney, and 
a second hood member positioned above said in 
ner chimney‘ having its peripheral edge portion 
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surrounding the ?ange portion of said inner 
chimney in circumferentially spaced relation 
with respect thereto, said peripheral edge por 
tion of the second hood member cooperating with 
said inner chimney ?ange portion to form there 
with a discharge jet for vapor rising through 
said inner chimney, and spacer members inter 
posed between said hood edge and chimney ?ange 
portions operable to secure the same in prede 
termined spaced relation with respect to each 
other. 

8. In a vapor diffusion pump comprising a 
tubular casing having an outlet adjacent the 
lower end thereof and an intake spaced above 
said outlet, an outer and an inner chimney ex 
tending in spaced concentric relation coaxially 
within the casing from the lower end thereof 
upwardly to points spaced axially of said casing 
between said intake and outlet thereof, said 
outer and inner chimneys respectively termi 
nating at their upper ends in outwardly offset 
reversely directed ?ange portions extending 
angularly outward therefrom at an acute angle 
with respect to said casing, a ?rst hood member 
surrounding said inner chimney and overlying 
the upper end of said outer chimney having a 
peripheral edge portion surrounding the ?ange 
portion of said outer chimney in predetermined 
circumferentially spaced relation with respect 
thereto at an acute angle with respect to said 
casing greater than the angle of said outer chim 
ney ?ange portion, said peripheral edge portion 
of said hood member cooperating with said outer 
chimney ?ange portion to form therewith a 
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vapor discharge jet for vapors rising through said 
outer. chimney, and a second hood member posi 
tionediabove said inner chimney having its pe 
ripheral edge portion surrounding the ?ange 
portion of said inner chimney in circumfer 
entially' spaced relation with respect thereto at 
an acute angle with respect to said casing greater 
than 'the angle of said inner chimney ?ange por: 
tion, said peripheral edge portion of the second 
hood ‘member cooperating with said inner chimé 
ney ?ange portion to form therewith a discharge 
jet forvapor rising through said inner chimney, 
and spacer members interposed between said 
hood edge and chimney ?ange portions operable 
to seoure'the same in predetermined spaced re-l 
lation-with respect to each other. 

' GLENN R. STOLTENBERG. 
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