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o 6 Clalms
g | o

My present 1nventlon relates to Vaeuum pumps

(Cl 230——147 )

and particularly to that type of pump in which -

h _two vacuum pumps, arranged in senes are eom-"_

| bined as 3 unit.

It has long been recogmzed thet 1noreased' B

- '_.pumpmg efficiency, in the region of high vac-
“uum; may be attained by utilizing two vacuum

'pumps in series.. In such an installation, the
~'second pump, Irequently termed  “the second

o -stage” or “backing up” pump, dlSCh&I‘gES to &t- »:
- mosphere and has its inlet connected to the-
- outlet of the first pump, generelly called “the |
o _-ﬁrst stage” or “high vacuum pump.”

The advantages of such an 1nste,llat"on are

| that the outlet region of the first stage pump’is
“maintained at a low pressure, between 15 and 20

'_.mmrons for example, which pressure the second

o ~ stage pump is adapted to maintain efficiently and

that this same function of the second stage pump

~ 'is effective to remove dissolved or entrained gas
‘or both from the sealing oil for the first stage

- pump which is discharged through its outlet into
‘the reservoir for that oil, exposed to the 1n1et of

- the second stage pump.

Wh11e separate pumps rnay be hooked up 1n"'
series by suitable air-tight piping that is adapted
~ to remain air-tight when subjected to pump vi-

NG
wr

-that Wall that established ends for the alined
cylinders and sockets for the pins were machined.
‘Prior to my invention, the pin sockets were in
_alinement and inter-pump leakage through the
" 'pin sockets resulted.

-Such leakage is e.ttrlbutable to several factors N
Among these. may be noted that the common wall,

 being located in the nnddle of the casting, was

S al
! “sponginess.” In addition, the length of the slide
pins required that the1r sockets extend farther:
-into .the eommon wall than the recesses estab-

cult to test for poromty, actual pin holes or

- lished by the machlned areas ‘thereof that define

cylinder ends.

By

. that, I mean that the common wall of such a |

- r
'i_;:} .
PR

casting was appreciably thicker than other walls

- thereof which substantially inereased the likeli-

- hood of its being porous.

In the production of

 metal castings, if the casting walls are not ap-

~ bration, the usual requlrements for pumps adapt- .

‘that the first and second stage pumps have a

| ‘common wall results in troublesome interpump .,
~ leakage and it is to the elimination of that factor

~ and to a general improvement in pumping effi-

lmency that this invention is primarily directed.

-~ Each of the pumps which I combine in serles'_ .-
- -1s of the type which has an eccentric rotatable .
ina plunger and which is caused thereby to sweep

~ its cylinder. The plunger includes an arm slid-
. ably guided 1n a rotatable pin so that the arm
- reciprocates relative thereto as the plunger
The arm is effective to en-

. 'sweeps its cylinder.

30

ed to maintain pumping efficiency in the region .
- of: h1gh vacuum are bhest served by eombmmg |
~ such pumps in a single unit. While such pumps
~ have proved highly satisfactory in use and elimi-
‘nate leakage attributable to vibration, the fact

‘sockets.
‘regardless of size, are partwulerly troublesome

-proximately unlform the thicker wall or walls,
3 particularly if internal, are much more likely to
“be unsound than when wall uniformity exists.
Thus, with a common wall of optimum thickness
between the mechmed areas, there was, between

alined pin sockets, an inadequate amount of

- metal, even if sound without making the casting

excessively heavy. The expedient of increasing -
- wall thickness to ensure sufficient metal between
~alined pin sockets for a barrier against 1nterstage o

leakage increased the chance of the castlng being
unsound  between machined areas and pin
These factors, while present in all units,

- with small units.

- In accordance with my 1nvent1on I eombme .

such pumps as a unit with the slide pin and
- sockets of one pump being located on the side

- of a center line through the axis of the. pump

- slide pin and sockets of the other pump with

45 The  offset relation of

- sure that at all t1mes, the pump inlet and ouflet

- ports are never in communication with each

to that of the cylinder requiring that the length
.. of the slide p1n be greater than the length of

:___the cylinder.

| Where such pumps have been combmed as a_-_' |
_.rumt the casing of that unit included a main
- casting having a transverse wall common to both
- pumps and those parts of both of the faces of

reference to that.line.

cyhnder that is opposrte to the location of the

the pin sockets results in my being able to insure

~ that each socket is backed by adequete stock,
‘other and hence the length of the arm is equal

55

preferably including the unbroken skin of the

__oppomte surface of the casting without an ex-
cessive wall thickness between the ‘cylinders.
_' 'Another important consequence of pm’ spacing
.in accordance with my 1nventlon is that vibratmn -
is minimized.

In the accompanymg dr awings I heve shown |
e.n 111ustrat1ve embodnnent of my 1nvent10n f1 om

As a, consequence it was neces-

-fsery to have the common wall relatively thick
- in order to ensure adequate stock between the
- alined pin sockets even though such a wall was
excessively thick between the cylinder ends.




. 3

which these and other of its novel features and
advantages will be readily apparent.

In the drawings: |

Fig. 1 is a partly sectioned side view of a pump--
-ing unit in accordance with my invention.

Figs. 2 and 3 are sections along the lines 2-—-.—_2'

ahd 3—3, respectively, of Fig. 1.

Fig. 4 is a.fragmentary sectlon along the lines

4—4 of Flg 2
Fig. 5is a fragmentary sectlon along the lines
5—5 of Fig. 4.

‘Fig. 6 is a top plan view of the umt pa,rtly S€C~-
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3 define, in the asse_mbled unit, a reservoir 38

for the sealing oil for the first stage pump 14.
- With reference to the second stage pump 15
and, as may be best seen in Fig, 3, it will be noted
that the casting i0 establishes an inlet chamber
39 above the cylinder 17 and on the same side
of the perpendicular to the axis of the cylinders

-~ as the outlet 36. from the cylinder 16.and on the

10

tioned to show the details of the circulating sys-.- |

tems for the sealing oil.
| Fig. 7 is a partial ‘wrlzonta,l section, through
- the shaft seal, and . -
¥ig. 8 is a section along the lmes B——B of Fig. 3.
In the embodiment of my invention shown in -
the drawings, I have indicated at 10 a casting
having heads (I and (2 bolted to its first stage

15:

20

and second stage ends, respectively. A cylinder

cover 13 is mmllarly secured to one of its sides.
For convenience, I have indicated generally the

first stage pump and. the second stage pump al

{4 and 19 respectively.

The casting 10 has its first stage pump cyhnderr-
{6 axially alined with the second: stage. pump.

cylinder {T. A transverse wall 18 separates the

cylinders. 16 and 1T and freely receives the drive
shaft 9 which is supported by bearing units 20-

and 21 carried, respectwely*, by-the heads {4 and
{2,

gttached thereto the housmg for which is indi-

cated at. 24. The sha,ft 9 protrudes from the

housing 24 to be connected to any suitable drive:

Eccentrics 25 and: 26 in the cylinders i6.and (T,
respectively, are keyed to the shaft (9.and spaced

180° apart and the wall l8 is recessed on its
second stage side to. receive the shaft seal 2T.
Wlth reference to the first stage  pump (4, it

will be noted from Fig. 2, that the casting 10

has an_inlet chamber 28 located above the cylm-
der 18 and. at one.side of a2 center line, for ex-
- ample, a. perpendlcular through its, axis.
inlet, chamber 28 has a_threaded port 29 to en-

able the unit.to be, connected, by means of’s suit=

~ able. air tight. piping, to the system or chamber

to be. exhausted Spaced arcuate supports 30 and

31 define a. pa,ssageway between the mlet cham-—
ber 28 and the cylinder (6. |

cover 13 and 1ncludes a lip or dam 3% extending
upwardly in spaced; relatwnsmp to the wall 34
of the inlet chamber 28, the lower part of  which

establishes the arcuate S‘LIppOI‘t 3.
is on the OppOSIte side- of the perpendlcular

through the cylinder axis while the extremity 35

of the wall part 32'is substantially in the plane of
the wall 34, I thus provide an L-shaped: outlet

36 opening mto the cylinder- 16 in the zone of"
that perpendmula,r a,nd into the passageway be-
- tween the inlet chamber 28 and the cyhnder 178
This enables

‘defined. by the supports 30 and 31.
the outlet 36. which is preferably a cored passage-
way,.to be of relatively large: size, ensuring effec-

— r - - -

tive gas flow, and at the same. tlme have such

a small direct. Opemng into the cylinder- {6 that
it can be blocked by the rotary displacing means;

~ later to be detalled once on each rotatmn of the
shaft 19.

‘The wall part 32, the dam 33, the wall (8, the"

The

The dam 33"

25

30

The head {1 has a cap 22 attached to it
Whlle the head iZ has a cap 23, and g shaft: seal

opposite side of that perpendicular relative to the
inlet chamber 28. Spaced arcuate supports 49

and 41 define a passageway between the chamber
- 39 and the cylinder I1.

" The wall i8 has a port
42 effecting communication between the outlet:

‘side. of. the first. stage pump 14 and the inlet
chamber 39 of the second stage pump (5 and the

lower edge of the port 42 is an appreciable dis-
tance below the top of the dam 33.
The wall part 43 of the cylinder {7 is spaced

a substantial distance inwardly of the cylinder

cover 13 and joins the wall 44 of the inlet cham-

‘ber 39 so that they, the cylinder cover {3, the

bottom part (Gb of the casting 10, the adjacent
end 45 of the casting 10" (see Fig. 6), and the
wsll 18 establish, in the assembled unit, a reser-
voir 46 for the sealing oil for the second stage
pump 5. The wall 44 includes a baffie 4T dis-
posed towardg the cylinder cover (3 and the
cylinder cover, {3 has a.baflle 48 terminating in &
reversely disposed flange 49 disposed closely ad-

Jjacent the intermediate part of the upper-surface
“of the baffle 47:

Above the baffle 48, the casting
¢ has a threaded port to receive the outlet con-

duit 56 to the oil trap, generally indicated”a,t' 51,

- and which is open-to atmosphere.

35

40

49

00

The wall part 32 of. the cylinder {6 is spaced a
substantial. distance. mwardly of the cylinder:

09

60

65

70

bottom part 10a of the. casting (0, the castmg |

emi wall 31 (see. E‘lg 6) and the cylmder cover

- 19

It will be appreciated that the cylinders {6 and.
{7 are carefally machined as are those portions
of the wall 18 and the heads- i1 and 12 that con-

| stltute the ends thereof

The arcuate supports 30 and 31,
i are likewise machmed _to_rota,tably support the
guide pins §2 and 53 of the first and second stage
pumps, respectively. For the proper support of
the slide pins, machined sockets in the wall {8
and the heads {1 and {2 are provided to receive
the end portions of those pins: I have indicated
the sockets inr the heads 1§ and {2 at 53 and 55
respectively (see Fig; 6), and the sockets in the
wall 18 for the other ends of the- pins-at: 56 and
51, respectwely (See Figs: 4 and 5.)- . |

- The laterally spaced:relation-of the inlet-cham-

‘bers 28 and 39 enables the slide pins 52 and: 53'to-

be so spaced that their sockets §6:and- 87 do not
even overlap, although each of said sockets is
shown as having a relatively small area of over-
lap with the machined cylinder end on the oppo-

side- side of the wall- 18: 'This arrangement has
the advantages that the major portionr of the
metal skin on the wall' surface opposite: either of
those sockets is hot broken and hence ensures
against inter-pump leakage between admcent pin

sockets, and the:wall’ {8 is of satisfactory thick-
‘ness in the zone of each-socket without being-too

thick-in. the zone of-the: cylinder- ends;

With reference to the first stage pump 4; the
eccentric 2% is rotatable within a. plunger 58

which has an integral arm 59 slidably-extending
through the slide pin 52

The arm 59 is hollow
to provide a conduit §9° open at its upper end
while at its lower end; it has a port 61 with ref-
erence to whichr the pin 52 serves as a valve as-
the plunger 58 sweeps the cylinder {6 thereby to
block the inlet chamber 28 therefrom as- the
plunger 58 passes and blocks the ovtlet port 36 so

that the chamber 28 and the outlet port 36.are
never. lnterconnected |

a,nd 40 and
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The second sten'e pump (5 is shewn 2 bemg:f. |

_';_size.'
centric 26 is rotatable and having an arm 63 slid-
~able in the slide pin 53. The arm §3 is hollow to

- sxmlla,r to the first stage pump {4 and of the same
It includes a plunger 62 in which the ee-

‘provide a conduit 84 having a port 65 at its lower

~ end which the pin 53 closes when the plunger is

in a predeuelmmed zone relative to the eutlet
ports 66 in the cylinder wall part 42, |
The ocutlet. ports 8% are centrelled by valve

" means, generally indicated at 87, snd which may

- beseen in Figs. 3 and 8. .In practice, that portion
- of the wall part 43 in which the outlet ports 86

are located is machined and a reTe,twely thin

~ valve plate 88 and a relatively thick valve block

~ 89 are freely positionad thereon by valve guides
- 13. The valve guides 78 are of substantial length

- and have their upper ends formed as at 71 to be
L engegeeele as by a socket type of wrench.

-Threaded into the cylinder cover {3 are adJuet-

- mg screws 12 chambered to receive the ends il of
- Compressed between the
- valve bloeT{ 85 and the edjusting screws 12 are
nlace by the guides 70.

the valve guides 3.

- valve springs. 78 held in
- Each adjusting screw 72 has a threaded portion

M8 .of reduced diameter, the extremity 7§ of which

of my unit will be apparent. At the sta;rt up, ac-

cumulated oil in the cylinders is pumped out
- making necessary the ba
ervoir 33 and the oil trap 51 to prevent oil from
‘being discharged therethrough.
oil level in each reservoir is stabilized end the

es between the oil res-

Thereafter, the

second stage pump 15 effectively backs the first

| sta,ge pump i4 e.nd de-gaesee the 011 in 1135 1ese1-_ |

10
 tain the pressure in the zone of the outlet and

20

voir 38. -
The second stage pt,.mp i5 is eﬁ’eetwe to main-

1eserv01r of the first stage pump 18 in the region

of a few microns, 15 to 20 microns for example.
. Any leakage or any gas entrained in the sealing
15
- effect on the efficiency of that pump at that pres-

oil of the second stage pump i& has g, negligible

sure but Would seriously af
the first stage pump {4. :
Smce the second stage pump £5 discharges to

fect the eflelency of

;a,tmosphele and since the oil in its reservoir 46 is

not; pomtwely de- gassed, some gas is always pres-

- ent to limit its efficiency. Inter-pump leakage
~ through the pin sockets in the wall {8 is eliminat-
ed in accordance with nmy invention because of

' i

is shaped for wrench engagement and threaded

 to its. porbmn T4 is a nut T8, to which is threaded
-a cap nut i6a.

screws protrude through the ecylinder cover {3.

. The cylinder cover §3 has a window 71 by which
 the oil level In the reservoir 38 can be seen and -

-plugged drains 78 and 78 for the reservoirs 38 and

45 of the first and second stage pumps, respec-

Q.twely An advantage of my units is that the cyl-

inder covers {3, which define a wall of both res-
~ervoirs, may ke removed to expose the entire in-
 terior of the reservoirs 38 and 25 to enable them
te be uhoroughly cleansed..

~As may be seen in Fig. 6 the ee,stmg end wall

81 has a port £0 which registers with a port 81
~ in the head {{ to enable oil to flow from the res-

ervoir 33 into the needie valve controlled conduit

Valve eudTUSbmeﬁtS may, accord~
 ingly, be readily effected sincs, when the nuts I8 o
are remeved the extremities ¥5 of the e,dmstmg-'

- chamler. 39 of the second stage pump.
35

5 their offset location. In the embodiment of my
‘Invention shown in the drawings, each pin socket
in the wall 1§ overlaps the machined cylinder

ends established by that wall.

“With reference to
the first stase pump {4, hos wever, the leeetlen of -

the pin socket 57 of the second ete,ﬂ"e pump 15 is
such that it is at all times olocked from the inlet
. ¢chamber 28 and is in the zone of the outlet 3§

which is in dp"eet communication with the inlet

- tlon of the pin secket 56 of the first stage pump
{4 is remote from its valve controlied ports 68.

28. The casting end wall 45 has a port 83 which

- registers with a port 84 in the head 2 whlch is

It is essentlal that the cutlets of pumps, such

- as the pumps {4 and {5, be located as close to
40

the slide pins as pesmble With pumps in ac-
eelde.nee with my invention, this essential does

- not result in mtﬂr-pump Iea,kage via pin seckets
“with the consequence that increased pumping
- efficiency in reiation to. the size of the unit is en~

45 sured..

- 82 and through that conduit to the bearing unit

From the foregemg, it will-be appl ee;e,ted tha,t

'vaeuum pump units in accordance with my in-

~ vention are characterized by economical produc-

in eemmumee,tlen with the needle valve con- -

- trolled conduit 85 thereof to deliver sealing oil
~from the reservoir 48 to the bearing unit 21,
B 3ef.._.the.eendmt: 82 and 85 has a seat 86 engageable

by the needle valve head 8%, the plug part 88 of

which is threaded into the outer end of that con-

~duit and partly protrudes therefrom. The ex-
posed extremity of the needle valve part 88 hasa .

- kerf 892 to enable valve adjustments to be made
-with a screw driver and threaded thereon is a, nut
88, exteriorly threaded to receive the cap nut 98a.

I have found the shaft seal shown in Fig. 7 to._' 30

As shown in that view

,be partlcularly effective.
~and in Fig, 1, a seal seat 3! and O ring §2 are
clamped by the housing 24 against the head 2.

Each

50

creased pumping e

tion due to the nature of the C&Stll‘lbs 9, in-
fficlency in the region of hich
- vacuum because of the elimination of inter-pump
‘leakage, low power consumption and decreased

vibration in operation, and ease of service as to

- valve adjustments and reservoir cleaning.
56
- Letters Patent is:

What I therefore claim and aesn'e to secure by

1. In a hlgh-v&cuum bwe-stage pumpmg L_mt

'the combmetmn of a housing enclosing two axial-

ly alined cylinders, cne for each stage, said hous~

ing including a. cast metal main component in

- which an integrally cast metal wall ‘separates
- sald eylinders and has eppe.:,lte paraliel machined

surfaces which are the proximate end houndary

Seal washers 83 are backed by the seat 94 and

|  _ the- 0pp0$1te end of the housing 24. Adjacent
- each washer 53 is a washer engaﬂ*mn seal 94 and

a shaft engaging seal 88. which are confined by
a shouldered element 8%. The elements 86 are

| .jZYlE‘:ldabW spaced by the spring 97,

ply for the shaft seal.

'-’m that it will remain free of contaminants.
From the foregmng descnptwn the eperatmn

An oil cup 98
serves to provide a sight indication of the oil sup-
I prefer that the oil sup-
ply:for the shaft seal be independent of the oil
. circulating system for the second stage pump 15

T0.

656

surfaces of respective cylinders; a shaft e:xtend-_ |
ing through said wall and axially through said

cylinders; and rotary displacing means arranged

to be actuated by said shaft, one in each of said =
cylinders and each mcludmg an arm and a sletted

-oscillating eylindrical pin, through which pin said

arm reciprocates as the shaft rotates, each face

of said wall being intersected by a socket which -

receives an end of a correspending ona of said

 pins, each socket extending part way through

said wall the ‘axes of said sockets. being offset
from ee.ch ether on an arc abuut the sheft ams

With
reference to the second stage pump {3, the locg-




by & distanice materially exceedlng the s of: thei'

radii of the sockets so: that the sockets aire: wides:

ly.-§paced in the zone of their closest apptéach-and:

the depth-of 4 single secket determines the thick-

_nesg of the metal barrier between tlie end: of the
socket for either cylinder and the proximate end-

of the other cylinder,

2. In a high-vacuum tiwo= staﬂ*e puniping unic;
the combination of a housing enclosing two-axigl- -

1y alined cylinders, one for eachstage; said hous-
ing: including a cast metal main component: in:
which: an: mtegrally cast: metal wall separates

said cylinders and has oppesite paraliel machined

g
infegially cast: meétal wall separates soid: cy‘linders
and: Has oOpposite parallel machined. surfaces
which . are: the proxXimate end boundary surfaces
of respective cylinders; a shaft eXtending through--

- said wall and-axially through said cylinders; and-

rotary displacing. means- arranged to be dctuated
by s&did: shaft,-oxe: ih egdcht of said eylindeis. and:

ezech’ incliding: an grm and a- slotted oscillating

- c¢ylindrical pin. parallel with said shaft; through:

which pin: said- drm reciprocates’ as- the shaft

- rotétes; edch pin being moimted in4-c¢ylindrieal.

surfaces:which. are the proximate end boundary

surfaces of respective-cylinders; a shaft extending:
through said wall and axially through said cylin~
ders; -and rotary displacing means arrariged- (o he-
actuated by said shafi, one in each of said cylin-

ders and: each 11101ud1ng g arm’' and a slotted

oscillating eylindrical'pin; through which-pin sdid
- arm reciprocates as the shaft rofates, eacid face
of said wall: being intersected by a scckei which: _, - _ . h_ o c
receives: an end of a corrésponding one of said: and the proximate:-end of the other cylinder, the"

pins, each soeket extending part way through-
said wall; the axes of said sockets- being offset
from . each other or an arc about the shaft axis:
by @. distance materially exceeding the sum- of
the radii: of the sockets so that thie sockets are

closest ap~

widely spaced: in: the zone of their
proach and the depth of a single socket deter-
mines ‘the thickness of the metal barrier between
the end of the socket for either cylinder anhd

the end. of the other eylinder, the casting skih

on both. faces of said wall being intact except

for said - machined surfaces-and except Where 1n-~

tersected by said sockets.

the combination. of a housing enclosing: two
axially: alined cylinders; one for each: stage,
spaced- inlets and outlets- for each stage; and a
reservoir for each- gtage with which  the outlet
of:that stage is in communication, the-outlet’ for
- one stage being in approximate  longitudinal:

alinement with the inlet for the other stage; said-
housing including a cast metal main component

in-which an.integrally: cast metal-wall separates

said cylinders and their respective irlets, outlets-
andreservoirs and has opposite paraliel machined-

surfaces which-are the proximate end boundary-
surfaces of respective cylindérs and. a- port- by
which. the: alined. iniet: and’ outlét are. placed’ in:
communication; a-shaft extending' through-sait-
wall: and axially- through: said cylivdets; a1id -
rotary displacing means arranzgéed to be astuated:
by. said:chaft, one in each.cylihder and each: in-

cluding an arm extending into the-iitlet for that-
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seat: whieh intersects the corrésponding’ cylinder
and: termingtes in' a socket extending part way
through' said: wall and intersecting a. portion of
the: hachined surface, the axes: of said: sockets:
being offset from.each other on.an arc about the-
shaft axis by a distance materially exceeding the:
suim:of the radii of the sockets so that the sockets:
are widely spaced in the zone of their closest ap-
proach: and' the depth of. a' single socket de-
termines: the thickness of the metal barrier be-
tween the end of the socket: for either cylinder

displacing means for each stage being disposed

. relatively to each other to provide minimum

- compression in: the second. stage in.the zone of.
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the socket for the first stage pin.

5: In 8 high vacuum two-stage. pumping unit,.
the combination of a -housing. enclosing first and:

second: axially glined: cylinders for the first and
secondistage,. respectively, spaced:inlet- and out~

let chambers for each stage,. each having a: pas-
sageway in communication with.the cylinder of
that stacge, the outlet: chamber: of the first stage:

-. being:longitudinally alined with the inlet cham-

ber. of the second:stage, said housing including a*

Ina. hlﬂh_vacuum twg_smﬂ-e puiiping unit: - ~ cast: metal: main component in’ which: an in-

tegrally cast metal: wall separates said cylinders:

and their respective chambers:and has: opposite

parallel machined surfaces which are the proxi-
mate end boundary surfaces of. respective cylin-
ders - and a.port by which. said alined chambers
are placed in-direct communication; a shaft ex-

" tending through said wall and axially through

said: cylinders;: and rotary displacing. meahs ar=
ranged- to-be actuated by sald:shaft, one in.each

- of said cylinders and €achi-including a ported arm-
-~ andia . slotted oscillating cylindrical pin parallel:

cylinder and a slotted oscillating cylindrical pin -
through which said arm reciproecates as the shaft-

rotates, and a:seat for each pin including a-sécket -
extending.part way through said wall, the-inlets"

of the respective cylinders bemg sO spaced rela--

tive to. each.other that the axes: of siid: sockets:
are’ offset from each other-on an arc.about: the:

shaft axis by a distance materially exceeding.the-:
stim-of the radii of the sockets so tliat the sockets:
“are widely spaced in the zone of their.closest ap--

proach and the depth ©f a single. socket des

termines: the. thickness of the:metal barrier be--

tween -the end: of the socket . for either:cylinder:
and the progimate end-of the other:cylinder.

4. In a.high-vacuum two-stage pumping: unit;.

the combination of & housing. enclosing,; first.and:
second axially alined cylinders for the first and
seeond stage, respeciively, said. housing: ineluds-
ing. a cast metal main component-in. which:an

60"
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with:said shaft: through which pin said arm. re=

. ciprocates -as-the-shaft rotates providing a valve-

opexnt through a predetermined’ partial. rotation.
of Said displacing:means, each pin being mounted.
in:a: ¢ylindrical seat inh the passageway between:
its- cylinder and its inlet chamber, each: seat. in-:

. terseetiriz the corresponding cylinder and termi-~

nating: ih-a: socket: extending part way. through
said:-wall and:intergecting a portion of:the ma~
chined: surface,. the axes of said sockets: being.
offset from each other'on an-arc about the shaft.
axistby/ g distaneé -materially. exceeding the sum
of the radii of:the sockets so that the sockets:are
widely’ spaced: in.the zone of their closest ap--
proach: and the: depth: of: at single’ socket de-
termines: the thickness of” the metal barrier be-
tiveen the end of the sockét for either’ cylinder:
and the proximate end of.the othet cylinder, the-
ocutlet passageway for said first staze opening into:
the:first -stage cylindér and:its.inlet passagewsy:
ot their junction, the first stage displacing means:
and: the pin and. arm of the first stage. simul~

taneously blocking said first. stage passageways:

-onicein each revolution:of smd first-stage. dlSplELC- -
ifig means.

6. In.a high-vacuum two-stage pumpmg unit, .

75 the:combination of 4 .hotising enclasmg ﬂrst and



_second axmlly alined cylmders for the first and-
- second stage, respectively, spaced inlet and out-
. let chambers for each stage, each having a pas-
- sageway in communication with the cylinder of

' “that stage, the outlet chamber of the first stage

. being- longitudinally alined with the inlet cham-

2,628,770

10

~about the shaft axis by a distance matenally ex-—- |

ceeding the sum of the radii of the seats so that

the seats are widely spaced in the zone of their

- closest approach, the outlet passageway for said

_.5

‘ber of the second stage, said housing including a

- cast metal main component in which an integral-
- ly cast metal wall separates said cylinders and.
- their respective chambers and has opposite paral-
lel machined surfaces which are the promma,tej -

10

end’ boundary surfaces of respective cylinders

~ ing through said wall and axmlly through said

| oyhnders and rotary displacing means arranged |

 to be actuated by said shaft, one in each of said
- Number

cylinders and each including a ported arm and

~ @& slotted oscillating eylindrical pin parallel with
- said shaft, through which pin said arm recipro-
~ cates as the shaft rotates providing a valve open

through a. predetermined partial rotation of said

_' and a port by which said alined chambers are :
~ placed in direct communication: a shaft extend-

~displacing means, each pin being mounted in a
-eylindrical seat in the passageway between its

~cylinder and its inlet chamber, each seat inter-
- . .secting the corresponding cylmder the axes of

- said sea,ts bemg offset from each other on an arc

28
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first stage opening into the first stage cylinder

and its inlet passageway at their junction, the
first stage displacing means and the pin and

arm of the first stage simultaneously blocking
.sald first stage passageways once in each revolu-
_tmn of sa,ld first stage displacing means. |
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