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My invention relates broadly to vacuum pumps 
and more particularly to a construction of vac 
uurn pump which is adjustable to pump any de 
sired degree of Vacuum within predetermined 
linitS. 
One of the objects of my invention is to pro 

vide a construction of vacuum pump having a 
pair of Symmetrically arranged ports in one side 
of the main casing thereof, either of which may 
be employed as the Suction intake to the pump 
to allow the pump to be installed in the most ac 
cessible and convenient position adjacent asso 
ciated equipment. 
Another object of my invention is to provide 

a construction of vacuum pump comprising a 
stator element and a coacting oscillatory element 
having means for continuously lubricating the 
oscillatory element for insuring operation of the 
pump with minimum wear upon the bearing face 
of the Oscillatory element. 

Still another object of my invention is to pro 
vide a compact construction of vacuum pump 
and aSSociated lubricating means having adjust 
able means associated with the pump for con 
trolling the degree of pressure under which the 
W2Culin pump may be operated. 
A further object of my invention is to provide 

8, construction of vacuum pump and an associat 
ed. Vacuun control valve wherein the vacuum 
control valve structure and either of the two in 
let ports for the pump are reversible in position 
for allowing the pump to be installed in the most 
convenient manner with respect to associated 
equipment. 
A Still further object of my invention is to 

provide a construction of vacuum pump and co 
acting lubricating reservoir section having means 
Enounted in the lubricating reservoir section for 
in parting eccentric movement to an oscillatory 
impeller element of the vacuum pump. , 
Another object of my invention is to provide 

an improved method of mounting an anti-fric 
tion bearing for a vertically disposed drive shaft 
of a Vacuum pump. 

Still another object of my invention is to pro 
Wide a, construction of oil tank and baffle for a 
W3CUAE pump of compact form. 
Other and further objects of my invention re 

side in a construction of vacuum pump and as 
Sociated parts as set forth more fully in the 
specification hereinafter following in which: 

Figure 1 is a front elevation of the vacuum 
pump showing a typical installation of the pump 
of ny invention in association with the instru 
Rent board of an airplane; Fig. 2 is a detailed 
Sectional view through one of the compartments 
to be evacuated; Fig. 3 is a front elevation of 
the pump on an enlarged scale; Fig. 4 is a ver 
tical transverse sectional view taken on line 4-4 
of Fig. 3; Fig. 5 is a sectional view taken substan 

tially on line 5-5 of Fig. 6; Fig. 6 is a horizontal 
sectional view taken substantially on line 6-6 
of Fig. 5; Fig. is a detailed sectional View taken 
On line 7-7 of Fig. 6; Fig. 8 is a sectional view 
taken Substantially on line 8-8 of Fig. 6; Fig. 
9 is a horizontal Sectional view taken on line 
9-9 of Fig. 5; Fig. 10 is a disassembled sectional 
view of the driving unit and aSSociated parts; 
Fig. 11 is a top plan view of the lower body por 
tion of the pump; Fig. 12 is a detailed sectional 
View on line 12-12 of Fig. 11; Fig. 13 is a sec 
tional view taken on line-13-13 of Fig. 11; Fig. 
14 is a bottom plan view of the impeller, the 
view being made on a reduced scale; Fig. 15 is a 
Sectional view taken on line 15-15 of Fig. 14; 
Fig. 16 is a horizontal view taken on line 16-16 
of Fig. 5; Fig. 17 is a vertical transverse sectional 
View showing the pump adjusted to create a 
Smaller degree of vacuum than in the adjust 
ment illustrated in Figs. 5. and 6; Fig. 8 is a 
horizontal Sectional view taken on line 18-18 of 
Fig. 17, Fig. 19 is a plan view of the baffle plate 
employed within the housing of the vacuum 
pump; Fig. 20 is a view of the central valve in a 
position which is reversed with respect to the 
position shown in Figs. 6 and 9 and showing the 
reversed position of the intake with respect to 
the position of the intake in Fig. 6; and Fig. 21. 
is a cross sectional view taken on line 21-21 of 
Fig. 20 and illustrating more clearly the reversed 
position of the plug and sleeve with respect to 
the positions illustrated in Fig. \". . 
I have illustrated my invention as applied to 

aircraft for use in coaction with such instru 
ments as the bank and turn indicator, the gyro 
compaSS, and the horizon gauge. It will be ap 
preciated, however, that the vacuum pump of 
my invention may be used for various purposes 
for evacuating vessels or receptacles of differ 
ent kinds. By reason of the compact size of the 
pump, the device is particularly suitable for use 
in Doctor's offices or in hospital operating rooms 
for pumping a vacuum where necessary. The 
device is also applicable to machines employed 
in the manufacture of glassware and in many 
other instances in which predetermined degrees 
of Vacuum may be required. In the particular 
application of my invention as described herein, 
the vacuum pump is arranged adjacent the in 
Strument board of an aircraft and is connected 
with the bank and turn indicator, gyrocompass, 
and the horizon gauge. These instruments re 
quire approximately four and one-half pounds 
of Vacuum per Square inch for their operation. 
Heretofore, operation of the instruments on air 
Craft has been unsatisfactory for the reason that 
the vacuun required has generally been produced 
by means of a wind driven pump or a Venturi 
tube, either of which require that the aircraft 
be in flight. Inasmuch as the required vacuum 
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tion of rotation of the driving source. 

2 
is not obtainable, the calibration of the several 
instruments cannot be made except when the 
aircraft is in fight which is a very unsatisfactory 
requirement. The vacuum pump of my inven 
tion may be readily driven through a flexible 
drive connected with the aircraft engine in much 
the same way as a speedometer is driven. The 
fact that the vacuum pump of my invention is 
continuously driven by the aircraft engine makes 
the calibration of the instruments on the aircraft 
wholly independent of flight conditions as the 
instruments and degree of vacuum may be ad 
justed with the aircraft on the ground and the 
engine running as well as with the aircraft in 
fight. If it is inconvenient in certain aircraft 
installations to establish a driving connection 
between the pump and the aircraft engine, I 
may drive the vacuum pump by an appro 
priate Small size electric motor electrically 
Operated from a storage battery source or gen 
erator on the aircraft. 
quired is relatively Small and may be accom 
plished through a flexible drive shaft, encased 
in a flexible tubular conduit. The pump con 
sists of a two-section casing, one section of which 
includes a stator element coacting with an oscil 
latory element and the other section of which 
includes a lubricant control chamber. The sec 
tion constituting the lubricant control chamber 
provides an anti-friction mounting for a verti 
cally disposed shaft having an eccentric on the 
extremity thereof. The eccentric on the verti 
cally disposed shaft engages the oscillatory ele 
ment of the pump for imparting oscillatory mo 
tion to the Oscillatory element for effecting os 
cillatory movement. With respect to the stator 
element of the pump. The driving power is trans 
mitted to the vertical shaft through a flexible 
shaft which engages the upper end of the ver 
tical shaft. The oscillatory element is sym 
metrically arranged, with respect to the stator 
element, and a pair of inlet connections are pro 
vided in the pump casing in such positions, with 
respect to the stator element, that the suction 
'inlet connection may be readily made at either 
of two Separate positions, thus facilitating the 
installation of the vacuum pump. I have found 
that installations of the vacuum pump of my 
invention must be made in various forms of air 

either clockwise or counterclockwise and, for this 
reason, I have so constructed the vacuum pump 
of my invention that the pump may be installed 
in any desired position regardless of the direc 

in Order 
to control the degree of vacuum which is obtain 
able in the vacuum pump of my invention, I pro 
vide a spring controlled by-pass valve which may 
provide a shunt path between the inlet port and 
outlet end of the pump, when the degree of 
vacuum reaches a predetermined value. For all 
values of vacuum below a predetermined value, 
the automatic control device of my invention is 
ineffective but as soon as the vacuum exceeds 
the desired value, the control mechanism of my 
invention becomes effective for again reducing 
the vacuum to the desired value. It will be ap 
preciated that many conditions may arise Where 
One of the instruments requiring vacuum may 
be cut out thereby requiring a radically differ 
ent value of vacuum. Adjustment of the Spring 
controlled by-pass valve enables the required 
degree of vacuum to be very readily fixed or 
changed to meet the capacity requirements which 
may change from time to time in accordance 

The driving power re 

driving power may be. 
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with the number of instruments controlled by 
the vacuum pump. The spring-controlled by 
pass valve is adjustable to any desired degree of 
vacuum by means of an adjustable set Screw 
which may be selectively adjusted in accordance 
with readings obtainable on the various gauges 
with which the vacuum pump of my invention is 
associated. The spring-controlled valve struc 
ture is reversible in position when the inlet and 
outlet connections to the pump are reversed. 
also provide means interiorly of the pump which 
are interchangeable in their positions for de 
fining the inlet and discharge paths between 
the sections of the pump for facilitating the cir 
culation of lubricant through the pump. In ad 
dition to the vacuum control afforded by the 
spring-actuated by-pass valve I provide a Screw 
threaded major adjustment for controlling the 
degree of vacuun. The vertically disposed shaft 
which is mounted in antifriction bearings is 
provided with an eccentric drive which is ad 
justably coupled with the impeller. By varying 
the coupling the eccentric path of the impeller 
may be modified to vary the contact relation be 
tween the impeller and the stator elements for 
correspondingly changing the degree of vacuum 
produced by the pump. The several parts Of 
the pump structure of my invention are extreme 
ly simple for manufacture and production. 
Referring to the drawings in more detail, ref 

erence, character 1 designates an instrument 
panel of an aircraft on which the various instru 
ments incidental to the operation of the aircraft 
are mounted, including the bank and turn indi 
cator 2, the horizon indicator 3 and the gyrocon 
pass 4. A manifold 5 is indicated in dotted lines 
from which leads are taken to each of the instru 
ments adjacent the instrument panel througia 
pipe lines2a, 3a and 4a. Each pipeline includes 
a valve designated at 2b, 3b and 4b, by which the 
suction may be cut off from any one of the in 
struments. The suction intake pipe leading to 
the manifold 5 is represented at 6 connected 
through coupling 7 with the suction intake 8 of 
the vacuum pump. The vacuum pump 9 is illus 
trated as including the pump section 10 and the 
oil distribution section 11. The vacuum pump is 
formed from a casting in which the pump section 
10 includes the stator element 12 consisting of 
concentrically disposed ring members integrally 
connected with the pump section 10. The Concern 
trically disposed ring members 12 have baffle 
plates 14 and 15 disposed in radial alignment for 
dividing the inlet and discharge portions of the 
pump. The pump section 10 has a cast projec 
tion 16 on one side thereof through which the 
inlet and discharge connections for the pump &re 
made. In the embodiment of my invention illus 
trated the inlet connection 8 is made in the 
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screw-threaded port 17 while the oppositely dis- 3 
posed port 18 is closed by means of a plug 19. In 
other installations where it may be more Conr. 
venient for the suction intake pipe 8 to approach 
the opposite side of the pump casing, the plug 
19 is removed and the suction pipe 8 connected 
in its place and then the plug 19 screwed into 
position in the screw-threaded port 17 and the 
Valve control mechanism reversed. The punp is 
now operated in the opposite direction for Secur 
ing the same degree of Suction as before. The 
valve control mechanism is mounted within the 
valve housing 20 which is aligned with the cast 
projection 16 on the pump casing 0. The valve 
control mechanism includes a removable end 
plate 21 secured by screws 21a to the end of 150 
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the valve housing 20 with an internal Screw 
threaded sleeve 21b carried thereby for receive 
ing a screw-threaded adjusting Screw 22. The 
end of the screw-threaded adjusting screw may 
be engaged by any suitable tool for advancing 
or retracting the screw-threaded adjusting screw 
22 with respect to the interior of cylinder 23. 
The screw-threaded adjusting screw 22 has an 
axially extending socket 22d, therein into which 
the valve stem 24 telescopically slides, the valve 
stem 24 carrying the cup shaped piston device 
25 fitting within the cylinder 23. 
Spring 24C is disposed on valve stem 24 and 

acts between the end of the Screw threaded men 
ber 22 and the cup-shaped valve 25 for resisting 
the movement of the cup-shaped valve 25 in the 
direction of the screw threaded adjusting screw 
22. The valve housing 20 is provided with a pair 
of ports 26 and 28 adjacent opposite ends of 
the valve housing which are aligned with ports 
29 and 30 in the cast projection 16 of the pump 
casing 10. In order to render the passages 
through the ports airtight, and to provide for 
the alignment of the passages in housing 20 in 
either of its two positions, I provide coupling 
tubes 31 and 32 interconnecting the aligned ports 
26-29 and 28-30, thus preventing leakage of 
air at the juncture of the valve control housing 
with the cast projection 16 on the casing. Ports 
29 and 30 connect with ports 17 and 18, respec 
tively, which are in turn connected with the ports 
33 and 34 which lead to the interior of the pump 
casing 10. As illustrated in Fig. 6, the port 33 
provides part of the Suction intake passage from 
suction intake tube 8 and enters the suction side 
of the stator elements 12 in pump casing 10 on 
one side of baffle plates 14 and 15 which extend 
between concentric stator elements, 12. It will 
be observed that one of the stator elements 12 
is apertured at 12a in alignment with port 33 
and adjacent baffle plates 14 and 15, whereby 
both chambers of the pump become effective to 
produce Suction pressure with respect to the suc 
tion inlet 8. I also provide apertures 12b in one 
of the stator elements 12 adjacent the opposite 
side of baffle plates 14 and 15 in alignment with 
port 34 for the discharge of air and oil as will 
be hereinafter explained in more detail. When 
the valve housing 20 is in reversed position as 
shown in Figs. 20 and 21, port 18 becomes the 
Suction intake, and port 17 is then the exhaust 
side. In this position the oscillatory movement 
of the pump is reversed and all functions hereto 
fore explained with reference to Fig. 6 are re 
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versed. 
As shown more clearly in Fig. 5, I provide an 

Oscillatory element 35 including a pair of con 
centrically disposed impeller elements 36 and a 
central Socket portion 37. The concentrically 
disposed impeller elements 36 and Socket portion 
37 coact with the stator elements 12 in inter 
leaved relation. That is to say, the impeller ele 
ments 36 of the Oscillatory element 35 each in 
clude a gap at one side of the circumference 
thereof with the ends of the impeller elements 
disposed on opposite sides of the baffle plates 14 
and 15. The socket portion 37 of the OScil 
latory element 35 is eccentrically disposed within 
the inner stator element 12. The oscillatory ele 
ment 35 has an annular face 35a on the under 
surface thereof which is ground. to coact with 
the annular face 38 on the edge of the casing 10. 
The annular faces 35a, and 38 are ground to pro 
vide an accurate coacting fit. The impeller ele 
ments 36 are also ground on their extremities to 

the screw threaded portion 52. 

3 
provide an accurate fit over the areas of the 
Casing 10 between the stator elements 12. Like 
Wise the areas on the under Surface of the Oscil 
latory element 35 are ground to provide an ac 
Curate coacting fit with the upper extremities of 
the stator elements 12 SO that oscillatory move 
ment imparted to the oscillatory element 35 in 
Sures an accurate sliding movement on all co 
acting bearing surfaces on oscillatory element 35 
With respect to corresponding bearing surfaces 
on the stator elements in casing 10. 
The Casing 10 is provided with an annular 

trough 39 which surrounds the ground edge 38 
and is disposed intermediate the depending por 
tion of the casing 10 and an upwardly projecting 
circumferential portion 40. The circumferential 
portion 40 provides a marginal wall for the pit 
Or trough 39 and also acts as a Support or foun 
dation for the oil distribution section 11. The 
oil distribution Section 11 has an annular shoul 
der 11d. formed thereon which engages the cir 
Cumferential wall 40 of the pump Casing. The 
oil distribution section 11 has a cast base portion 
41 integrally connected with the side wall por 
tion and integrally connected with a central up- - 
standing cylindrical portion 42. The outer cylin 
drical Wall of the oil distribution section 11 and 
the upstanding cylindrical portion 42 are each 
provided with annular shoulder members 11b 
and 42b, as shown. These shoulder members 
provide Supports for the laterally extending baffle 
plate 43 as shown. The baffle plate 43 is shown 
more clearly in Fig. 19 containing a discharge 
aperture 43a and a plurality of peripheral notches 
43b forming oil return passages. The baffle 
plate 43 is secured in position by any suitable 
means Such as tongues or lugs 43c which enter 
notches formed in the marginal wall of the oil 
distribution section 11 as shown in Fig. 5. The 
discharge aperture 43a is substantially aligned 
with the discharge apertures 44 in the cast base 
portions 41. The top of the oil distribution sec 
tion 11 is closed by laterally extending plate mem 
ber 45 secured in position by means of Screws 
46 which extend through the outside wall of the . . 
oil distribution Section 11 and into the cir 
cumferential casing 40. The plate 45 contains 
the outlet port 47 consisting of a tubular member 
Secured in plate 45 and projecting into the oil 
distribution Section 11 and Screw threaded on 
its exterior for engagement by the cylindrical 
member 48 which anchors the screen 49 in posi 
tion, as shown in Fig. 17. The screen 49 pre 
vents the discharge of oil while permitting the 
discharge of air. Oil may be introduced into the 
oil distribution section 11 through suitable oil 
cup 50. 
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The central portion of the upstanding cylin 
drical portion 42 is screw threaded as represented 
at 42a for receiving the externally screw threaded 
cylindrical member 51. The member 51 has an 
upper portion 52 of reduced diameter which is 
also screw threaded to receive screw threaded 
cap member 53 having exterior tool engaging 
Surfaces by which the flanged end 54 of a tubular 
Casing may be secured with respect to the end of 

Through the 
tubular member 54 there extends a flexible drive 
Shaft 55 protected by a suitable protective tube 
56. Flexible shaft 55 connects with the engine 
On the aircraft or with a drive shaft operating 
either in a clockwise or counterclockwise direc-. 

The Shaft 55 connects with a, coupling 
member 57 having a socket 58 therein which en 
tion. 

135 
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gages the upstanding polygonal shaped end 59 
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of spindle 60. Spindle 60 has a flange 61 adja 
cent the lower extremity thereof and from flange 
61 there projects the drive pin 62 which is Screw 
threaded at 62a to receive screw member 63 which 
passes through the end of the frusto conical mem 
ber 64. The frusto conical member 64 projects 
into a frusto conical sleeve 65 which is disposed 
concentrically within the socket 37 of the oscil 
latory element 35. A coil spring 66 is disposed 
between the lower extremity of the socket 37 and 
the cap 66a which bears directly against the end 
of the frusto conical member 64. Coil Spring 66 
tends to constantly urge frusto conical member 
64 out of frictional engagement with the frusto 
conical sleeve 65 while the advancement of the 
cylindrical member 51 into the screw threaded 
cylindrical portion 42 tends to move frusto 
conical member 64 against the coil spring 66. 
The spindle 60 carries roller members 67 and 68 
adjacent each end thereof as shown. Roller 
member 68 is disposed in abutment With flange 
61. Sleeve 69 is disposed over spindle 60 and 
in direct abutment with the roller member 68. 
Roller member 67 is disposed over spindle 60 and 
is maintained in abutment with the endi of sleeve 
69. Lock nuts 70 engage the Screw threaded end 
of spindle 60 and serve to maintain roller mem 
ber 67 in position. Roller members 67 and 68 form 
ball races with coacting members 71 and 72 with 
antifriction bearings 73 disposed therebetween. 
In order to maintain the ball races in position in 
teriorly of the screw threaded member 51, I pro 
vide internal Screw threads adjacent the end of 
the cylindrical member 51 which screw threads 
are engaged by means of the screw threaded ring 

The ball race, constituted in part 
by member 67, is mounted in abutment with the 
shoulder 76 of the screw threaded member 51. 
Spacing sleeve 77 is provided in abutment with 
ball race 71. Ball race 72 is disposed in abut 
ment with Spacing sleeve 77 and annular men 
ber 75 is engaged in the end of cylindrical mem 
ber 51 for securing the ball race 72 in position 
and providing an antifriction mounting for the 
vertically disposed spindle. 
The cylindrical member 51 is advanced to the 

desired position in the central Screw threaded 
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member 42 and then locked in any selected 
position by means of lock nut 74. In Fig. 5 I have 
shown cylindrical member 51 screwed to a posi 
tion where frusto conical member 64 establishes 
engagement with frusto conical sleeve 65 for driv 
ing the oscillatory element 35 in an oscillatory 
path under control of the eccentric 62, driven 
from spindle 60. In order to guide the oscillatory 
element 35 in an Oscillatory path, I provide a 
pivotally mounted spacer member 80 pivoted on 
stud. 81a extending from plate member 81 which 
is riveted to the oscillatory element 35. The 
pin member 81a, which projects from plate 81 
Serves to rockably mount the Spacer member 80 
in position for confined movement in a slot 82a 
formed in a frame 82 secured in a recess in the 
cast base plate 41 of the oil distribution section. 
Spacer member 80 reciprocates in the slot, 82a 
formed in the frame 82 carried in the base 4 
of the oil distribution section, allowing the oscil 
latory element 35 to freely swing with respect 
to the stud 81a, within certain predetermined 
limits governed by the eccentricity of the drive 
pin 62 and the relative areas between the stator 
elements 12 and the impeller elements 36. 
As illustrated in Fig. 6, the oscillatory element 

35 has been driven to one position in which the 
side walls of the impeller elements 36 engage the 

2,967,957 
side walls of the stator elements 12. The in 
timacy of contact along section line 8-8 has been 
illustrated in Fig. 8. The wide gaps which re 
main along the diametric axis normal to the 
section 8-8 is clearly shown along Section line 
5-5 in Fig. 6. The varying size of the gap be 
tween the impeller elements and the stator ele 
ments in the course of the oscillatory movement 
of the oscillatory element with respect to the 
stator elements will be fully understood from an 
examination of Figs. 17 and 18. Figs. it and 
18 also illustrate the method of adjustment of 
the vacuum pump by which the driving frusto 
conical member 64 is, varied in position with 
respect to the driven frusto conical sleeve 65. 
By backing off on the screw threaded sleeve 51 
the frusto conical member 64 is Withdrawn from 
intimate engagement with frusto conical sleeve 
65 thereby allowing greater play between the 
driving and driven members and consequently 
greater space between the impeller and stator 
elements in the course of the OScillatory move 
ment thereof. This lowers the efficiency of the 
pump as there is no true contact between the 
sides of the impeller and stator elements and 
results in the decrease of the vacuum which is 
created. 

It has heretofore been pointed out that ports 
17 or 18 may be selectively employed for the 
inlet to the pump for installations under differ 
ent conditions where a short connection to the 
suction intake is desirable or where clockwise 
or counterclockwise driving movement is en 
countered. In effecting this interchange of inlet 
connections I must also proWide an interchange 
of exhaust connections interiorly. Of the pump. 
For this purpose I provide a symmetrical ar 
rangement of vertically disposed ports illustrated 
at 83 and 84 disposed in alignment through the 
cast base 41 of the oil distribution section and . 
the pump casing 10, as shown more clearly in 
Fig. 7. The ports 83 and 84 are screw threaded 
to receive either the Screw threaded sleeve 85 Or 
the screw threaded plug 86. In the arrange 
ment shown, the screw threaded sleeve 85 is Se 
cured in engagement with the Screw threaded 
ports 83, providing a path for the discharge of air 
and lubricant from discharge port 34, through 
port 18 and sleeve 85 into the oil distribution 
section 11, immediately beneath baffle plate 43. i. 
This is the condition where the Suction intake 
8 is connected to the port 17 as shown. The dis 
charge from the pump takes place from port 34 
through port 18 and sleeve 85 into the oil dis 
tribution section 11 beneath the baffle plate 43. 
The drive pin 62 under this condition is operat 
ing in a clockwise direction for producing Oscil 
latory movement of the oscillatory element 35 
in a direction to produce Suction at port 33. If 
however, the direction of rotation is changed 
the sleeve 85 must be removed and plug 86 Sub 
stituted therefor and sleeve 85 placed in the posi 
tion previously occupied by plug 86 at the same 
time that suction intake pipe 8 is removed from 
port 17 and connected to port 18, and plug 19 
is removed from port 18 and connected with 
port 17. 

It will be understood that the instruments, 
apparatus or equipment with which the vacuum 
pump of my invention is employed, may be of 
a varied nature. The several compartments and 
Instruments illustrated in Fig. 1 which are evacu 
ated by the vacuum pump of my invention are 
to be considered wholly in an illustrative sense. 
Fig. 2 illustrates one of the instrument compart 
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ments shown generally in Fig. 1 as at 4. In this 
Compartment the gyrocompaSS is mounted. Pipe 
line 4a leads to the manifold 5 from the gyro 
Compass casing 4. As soon as the receptacle 
is evacuated to the desired extent, fresh air rushes 
into the Small pipe shown at 4c and after being 
screened escapes through the Small nozzle 4d 
thus turning the drive wheel 4e of the gyrocOn 
pass. The pump is so adjusted that it creates 
a vacuum required by the gyrocompaSS of ap 
proximately 4% pounds per Square inch as re 
quired by the gyrocompaSS. 

Fig. 21 illustrates more clearly the manner in 
which the casing of the oil distribution section 11 
is dried and Screw threaded at One side thereof 
as represented at 87 and 88 for interchangeably 
receiving, as continuations of Screw threaded ports 
through the base 41 and in alignment with Screw 
threaded ports through the casing 10, the inter 
changeable Screw threaded sleeve 85 and Screw 
threaded plug 86, respectively. In this arrange 
ment the suction intake pipe 8 connects to port 18 
which directs the suction into the pump casing 10. 
The exhaust from the pump casing is directed 
through passage 33 and port 17 and through 
sleeve 85 to a position beneath baffle 43 in the oil . 
distribution chamber. The Oil which paSSes 
through the pump is returned to the oil pit. 39 
through discharge ports 44. The air is forced 
through aperture 43a in baffle plate 43 and 
through screened outlet 49. Any oil which is 
carried along with the air drains back to the oil 
pit through notches. 43b in baffle plate 43 as here 
tofore explained. The one-half section screw 
threaded bores 8 and 88 are closed by tongles 
43c on baffle plate 43 for preventing any return 
of oil through the discharge passage 85. 
As will be clearly seen by comparing Figs, 6 

and 20, the valve control housing is bodily re 
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versible when the plug and sleeve interiory of 
the pump are interchanged in position. Screw 
members 20a, Serve to Secure valve housing 20 in 
reversible position with respect to the projection 
16 of casing 10. As I have heretofore explained, 
the coupling tubes 31 and 32 permit the ready 
realignment of the passages through the Wall of 
the pump casing 29 and 30 and the passages 26 
and 28 in the valve housing 20 in reversed posi 
tion. Such reversal of the valve housing 20 dis 
places the adjusting stem from the position illus 
trated in Fig. 6 to the position illustrated in 
Fig. 20. The valve housing 20 has an internal 
air passage 90 formed therein, which passage 
terminates in ports 90d and 90b in alignment With 
ports 26 and 28 in such manner that aligned 
ports 28 and 90b may be closed by cup-shaped 
valve 25. It will be seen that Suction preSSure 
created in pipe line 8 by operation of the oscilla 
tory element of the pump tends to produce the. 
movement of the cup-shaped piston 25 against 
the resistance of Spring 24d. When Such Suction 
pressure reaches a predetermined value the cup 
shaped valve 25 is moved against the pressure 
spring 24a to a position which uncovers ports 28 
and 90t, thus providing a by-pass for the suction 
in parallel to the pump. This at once drops the 
degree of suction pressure. Such operation does 
not occur except at a predetermined suction pres 
sure controlled by spring 24a adjusted by screw 
threaded stem 22. 
As has been heretofore explained, the decrease 

in effective suction pressure may also be brought 
about by varying the coupling relationship be 
tween the driving frusto conical member 64 and 
the driven frusto conical member 65 in the QScil 

5 
latory element 35. As the coupling is decreased, as 
represented for example in Fig. 17, the efficiency 
of the pumping operation is lowered by causing 
a wider gap between the impeller elements and 
the Stator elements. Under Such condition there 3. 
is no. true contact between the Walls of the im- . 
peller elements and the was of the Stator ele 
ments, thus lowering the vacuum pressure which 
is created as the impeller elements roll with 
respect to the stator elements. 
In order to maintain the vacuum pump of my 

invention in position. So that the oil distribution 
chamber is maintained horizontal, provide 
fastening means 91 on the rear of the casing 10 to 
Which there is attached pivotally mounted strap 
members 92 which provide clamps engaging the 
Support 93. The clamps 92 are Secured in posi 
tion by means of a bolt member 94 passing 
through the clamps 92 for rigidly mounting the 
pump in position with respect to associated equip 
ment as represented more clearly in Fig. 1. It 
will be understood that a variety of methods may 
be employed for mounting the equipment. 
In the Operation of the vacuum pump of my 

invention it has been clearly set forth that the 
movement of the oscillatory element with respect 
to the stator is confined to such limits that a roll 
ing movement of the impeller elements is effected 
With respect to the stator elements. It will be 
readily Seen that the rocking center about which 
the oscillatory element 35 moves is stud. 81a. 
Stud 81a rocks in spacer member 80, which spacer 
member in turn, reciprocates in slot 820 in frame 
82. The eccentric drive of the oscillatory element 
35 through pin 62 is such as to produce rolling 
movement of the impeller elements with respect 
to the stator elements. That is to say, the move 
ment of the oscillatory element is a combined re 
ciprocatory and Oscillatory movement about stud 
81a, as a center. The lateral displacement of the 
Oscillatory element is such that the novement of 
the oscillatory element is confined within limits 
permitted by the area between the stator ele 
ments and the impeller elements. The maximum 
movement which is permitted under conditions 
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of very close coupling between the frusto conical 
driving member 64 and the frusto conical driven 
sleeve 65 is such as to produce an intimate rolling 
action of the impeller elements upon the stator 
elements for a maximum distance. However, as 
the coupling between the driving and driven ele 
ments is loosened, the lateral displacement of the 
impeller elements is lessened and the actual Sur 
face contact between the impeller elements and 
the stator elements may be so reduced as to render 
the pumping action relatively inefficient, thus na 
terially reducing the suction pressure to a value 
which may be required for the particular function 
for which the pump is employed. It Will be fully 
understood that the peripheral edge of the oscil 
latory element does not perform a rotary nove 
ment as the limits of movement of the impeller 
elements are limited by the slots therein which 
bridge the baffle plates 14 and 15 intermediate the 
Stator elements 12. However, the driving force 
imparted eccentrically to the oscillatory element 
does result in the rolling of the surfaces of the 
impeller elements 36 upon the coacting surfaces 
of the stator elements 12. The length of such 
zone of contact and the intimacy of the contact 
is directly controlled by the coupling relation 
brought about by the movement of the screw 
threaded sleeve 51 into or out of the screw thread 
ed central portion 42 of the oil distribution Section 
1. 

25 

.30 

35 



20 

25 

30 

35 

40 

45 

50 

6. 

65 

70 

75 

6 
It is believed that the theory of operation of 

the pump of my invention will be clearly under 
stood from the foregoing specification but in order 
to Summarize the method of operation it will be 
pointed out that the oscillatory movement of the 
impeller elements under control of the eccentric 
drive, and as limited by the reciprocatory move 
Knent of the impeller, is in fact a rolling opera 
tion of the surfaces of the impeller elements with 
respect to the surfaces of the stator elements by 
which a compression of the pumping medium is 
obtained for producing a suction pressure at the 
Suction intake. The fact that tWO stages of in 
peller and stator elements are employed allow 
double capacity in the operation of the pump. 

I have described the pump particularly for use 
in the production of vacuum. It will be under 
stood that the pump is equally applicable for the 
pumping of fluids including Water, oil, beverages, 
refrigerant, and other consistencies, and that by 
describing my invention in connection with the 
establishment of vacuum I do not intend my in 
vention to be limited to the particular use dis 
closed. 

I have found the pump construction of my in 
Vention highly practical for many uses and par 
ticularly convenient for operation on aircraft. 
have described my invention in one of its pre 

ferred embodiments but I realize that modifica 
tions may be made in the construction by those 
skilled in the art and desire that it be understood 
that the construction disclosed shall be considered 
in the illustrative Sense and not in the limiting 
sense. No limitations upon my invention are 
intended except as may be imposed by the Scope 
of the appended claims. 
What I claim as new and desire to secure by 
letters Patent of the United States is as follows: 
1. A vacuum pump comprising a casing includ 

ing a plurality of projecting concentrically ar 
ranged cylindrical stator elements, intermediate 
baffle plates interconnecting said stator elements, 
Said stator elements having passages intercon 
necting the areas between said stator elements at 
opposite sides of the baffle plates and separated 
into high and low pressure sides by the baffle 
plates, an oscillatory element, a plurality of an 
Inular impeller elements projecting from said os 
cillatory element in positions intermediate said 
stator elements with their ends spaced from oppo 
site sides of said baffle plates and Overlapping said 
passages, means for rockably and reciprocatively 
mounting said oscillatory element with respect to 
Said Stator elements, and means for imparting 
eccentric movement to said oscillatory element for 
effecting a rolling movement of said impeller ele 
ments with respect to said stator elements be 
tween the high and low pressure sides of said 
pump, said means including a rotatably mounted 
axially tapered cam engaging a correspondingly 
tapered surface of the oscillatory element and 
shiftable axially along the same to adjust the 
eccentricity of movement of the oscillatory ele 
Inent. 

2. A vacuum pump including a casing, a plu 
rality of concentrically arranged cylindrical 
stator elements in said casing, intermediate baffle 
plates interconnecting said stator elements, said 
Stator elements being formed with passages at 
opposite sides of the baffle plates interconnecting 
the areas between said stator elements and sep 
arated into high and low pressure sides by said 
intermediate baffle plates, an oscillatory element 
in Said casing, a plurality of annular impeller 
elements projecting from said oscillatory element 

1,967,957 
and fitting between said stator elements with 
their ends spaced from opposite sides of the baffle 
plates, means for rockably and reciprocatively 
mounting said oscillatory element with respect 
to said stator elements, a vertically adjustable 
bearing carried by said casing above said oscilla 
tory element, a driving shaft mounted in Said 
bearing and shiftable vertically therewith, means 
eccentrically coupling Said drive shaft With Said 
oscillatory element for eccentrically driving the 
Oscillatory element relative to the stator element 
for establishing rolling movement between Sur 
faces of Said impellers and stator elements be 
tween high and low pressure sides of the pump, 
said means consisting of an axially tapered can 
carried by the driving shaft and engaging a cor 
respondingly tapered surface of the Oscillatory 
element and shiftable along the same With the 
shaft, and interchangeable means for controlling 
directional flow of fluid through the casing when 
the pump is in operation in accordance With the 
direction of rotation of said driving shaft. 

3. A vacuum pump comprising a casing, a mull 
tiplicity of concentrically disposed cylindrical 
stator elements within said casing, baffle plates 
extending intermediate said stator elements and 
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dividing said pump into high and low preSSure . 
sides, said stator elements having passages there 
in on opposite sides of said baffle plates inter 
connecting the areas between said stator ele 
ments, a circular ground edge on Said casing, an 
oscillatory element including a central axially 
tapered socket portion and a multiplicity of Sub 
stantially cylindrical impeller elements, Said 
socket portion projecting into Said casing and 
contacting with the interior face thereof, said 
impeller elements being disposed intermediate 
said stator elements and being cut away at One 
edge thereof and terminating on opposite sides 
of said baffle plates for overlapping said passages, 
an annular ground surface on said oscillatory 
element coacting with the circular ground edge 
on said casing, and means extending into said 
socket for imparting eccentric movement to said 
oscillatory element and producing a rolling move 
ment of said impeller elements with respect to 
said stator elements intermediate the high and 
low pressure sides of said pump, Said means in 
cluding a cam received in the socket and movable 
axially of the socket to adjusted positions for 
controlling eccentricity of movement of the OS 
ciliatory element, and means interchangeably 
transferable from one position to another at Op 
posite sides of said baffle plates for Selectively 
controlling flow of fluid through the casing in 
accordance with the direction of rotation of the 
means extending into the socket. 

4. A pump comprising a casing, a multiplicity 
of cylindrical stator elements projecting vertical 
ly within said casing, baffle plates disposed inter 
mediate said stator elements and in a Substan 
tially radial plane, an upstanding peripheral edge 
on said casing, an oscillatory element having a 
bearing surface mounted on said upstanding 
peripheral edge, a multiplicity of impeller ele 
ments projecting from said oscillatory element 
in positions intermediate said stator elements and 
terminating on opposite sides of said baffle plates, 
an annular oil trough circumferentially disposed 
about the peripheral edge of said casing, and 
having an upstanding outer marginal wall, an oil 
distribution chamber disposed above said oil 
trough and directly secured upon the outer mar 
ginal wall thereof, vertically adjustable driving 
means journaled in said oil distribution chamber 
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for imparting eccentric movement to said OSci 
latory element, said driving means including can 
means shiftable vertically therewith for varying 
the eccentric movement, and interchangeable 
elements for selectively controlling flow of fluid 
through the casing and oil distribution chamber 
in accordance with the direction of rotation of 
Said journaled means. . 

5. A pump comprising a casing, a multiplicity 
of cylindrical stator elements projecting verti 
cally within said casing, baffle plates disposed in 
termediate said stator elements and in a Sub 
stantially radial plane, an oscillatory element 
supported on said casing and having a multi 
plicity of impeller elements depending there 
from in positions intermediate Said stator ele 
ments and terminating on opposite sides of Said 
baffle plates, an annular oil trough circumferen 
tially disposed about the peripheral edge of Said 
casing, an oil distribution chamber Supported On 
said casing above said annular oil trough and 
oscillatory element, a central screw threaded 
cylindrical bore extending through said oil dis 
tribution chamber, the oscillatory element hav 
ing a pocket below said bore, a threaded sleeve 
screwed into said bore for vertical adjustment 
therein, a driving shaft journaled in Said sleeve, 
a head carried by said driving shaft adapted to 
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have wedging fit in said pocket and eccentrically 
drive said oscillatory element with respect to said 
stator elements, and a spring in Said pocket en 
gaging said head for urging the head upwardly 
in the pocket. 

6. A pump comprising a casing, a multiplicity 
of stator elements projecting vertically Within 
said, casing, baffle plates disposed intermediate 
said stator elements, an upstanding peripheral 
edge oil said casing, an oscillatory element having 
a bearing surface resting on Said upstanding 
peripheral edge, a multiplicity of impeller ele 
ments projecting from said oscillatory element 
and disposed between said stator elements with 
their ends terminating on opposite sides of Said 
baffle plates, an annular oil trough circumferen 
tially disposed about the peripheral edge of said 
casing, an oil distribution chamber disposed above 
Said annular oil trough and Supported upon Said 
casing, a central cylindrical bore extending 
through Said oil distribution chamber, a sleeve 
adjustable vertically in said bore, a driving shaft 
journaled through said sleeve, an eccentric pin. 
carried by the end of said shaft, a clutch ee 
ment carried by said eccentric pin for frictional 
engagement With said OScillatory element. Where 
by rotary motion imparted to said shaft operates 
to eccentrically drive said impeller elements with 
respect to said stator elements, and yieldable 
means for urging Said clutch element out of en 
gagement with the oscillatory element. 

. A pump comprising a casing, means for 
mounting said casing in a Substantially horizontal 
position, a plurality of cylindrical stator ele 
ments concentrically disposed within said casing 
and extending in a vertical position, and an up 
Standing ground peripheral edge. On Said casing, 
baffle plates extending across the space between 
said stator elements in a substantially radial 
plane, an oscillatory element having a circular 
bearing face resting upon said ground peripheral 
edge, impeller elements depending from said os 
cillatory element between said stator elements 
and terminating in spaced relation. On opposite 
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sides of said baffle plates, said casing having paS 
sages extending therethrough on opposite sides 
of Said baffle plates for admitting and discharg- . 
ing the pumping medium to and from said pump, 
an oil distribution chamber over said casing, an 
annular trough on said casing Surrounding the 
ground peripheral edge thereof, a rotary drive 
shaft journaled through said oil distribution 
chamber, means carried by said rotary drive shaft 
and projecting below the base of said oil distribu 
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tion chamber and frictionally engaging said os 
cillatory element for eccentrically driving said os 
cillatory element, a spring urging the last men 
tioned means out of position for frictional en 
gagement with the oscillatory element, an up 
standing stud carried by said oscillatory element, 

90 

a cam pivotally mounted on said stud, and a slot 
ted frame member carried by the base of said 
oil distribution chamber constituting a guide for 
said cam for controlling the rocking and recipro 
cative movement of said Oscillatory element in ac 
Cordance with the eccentric movement imparted 
thereto through said drive shaft. 

8. A pump comprising a Casing having a pair 
of interchangeable inlet connections, a multi 
plicity of concentrically disposed cylindrica 
stator elements projecting vertically within said 
Casing, baffle plates disposed intermediate said 
stator elements in a radial plane, passages inter 
connecting each of said inlet connections with 
Said stator elements and providing a Suction in 
take On one side of said baffle plates and a dis 
charge on the other side of said baffle plates, an 
OScillatory element Supported by said casing, said 
Oscillatory element having a plurality of circu 
lar impeller elements intermeshing with said 
Stator elements and terminating on opposite sides. 
of Said baffle plates, an oil distribution chamber 
connected with said casing, a rotatable drive 
shaft journaled through said oil distribution 
chamber and eccentrically connected with said 
oscillatory element, and interchangeable plug and 
sleeve connections between said interchangeable 
inlet connections and said oil distribution cham 
ber for Selectively defining the path of discharge 
from Said pump according to the position of the 
connection of the Sction intake With the inlet 
Connections and in accordance With the direction 
of rotation of said rotary drive shaft. 

9. A pump comprising a Casing having inter 
changeable inlet connections, stator elements in 
Said casing, baffles extending across the space be 
tween said stator elements, passages leading from 
Said inlet connections and providing a suction in 
take on one side of said baffles and an outlet on 
the other side of the baffles, an Oscillatory element 
carried by said casing and having impeller ele 
ments fitting between said stator elements and 
terminating on, opposite sides of Said baffles, an 
oil distribution chamber connected with said cas 
ing, a rotary drive shaft journaled through said 
chamber and operatively connected with said os 
cillatory element, and interchangeable plug and 
sleeve connections between said interchangeable 
inlet connections and said chamber for Selec 
tively defining the path of discharge from said 
pump according to the position of the connection 
of the suction intake with the inlet connections 
and in accordance with the direction of rotation 
of said rotary drive shaft. 
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