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PORTABLE M KING MACHINE 

Benjamin H. Anderson, Madison, Wis, 
Application December 15, 1939, Serial No. 309,449 

(CI. 31—73) 6 Claims. 

This invention relates to portable milking ma 
chines. 
One of the objects of this invention is to pro 

vide a portable milking machine which is simple 
in construction and easy to Operate. 
Another object of this invention is to provide 

means for centering the suction pump cylindel's 
and for readily regulating or adjusting the de 
gree of vacuum developed by the suction pumps. 
Another object of this invention is to provide 

simple means for guiding the motion of the suc 
tion pump cylinders. 
Another object of this invention is to provide 

means for lubricating the piston guiding means. 
A further object of this invention is to provide 

a compact portable milking machine in which the 
operating elements are enclosed and yet are read 
ily available for inspection. 

Further objects and advantages of this inven 
tion will become apparent from the following de 
tailed description and the accompanying draw 
ings, Wherein: 

Fig. 1 is a side view, partly in section and with 
one panel of the housing removed, of a portable 
milking machine embodying my invention. 

Fig. 2 is a front view, partly in section and with 
the front panel of the housing removed, of the 
portable milking machine of Fig. 1. 

Fig. 3 is a sectional view, at an enlarged scale, 
taken on line 3-3 of Fig. 2. 

Fig. 4 is a detailed view of the connection be 
tween the connecting rod and the piston guide 
tube. 

Fig. 5 is a detailed view of the driving motor 
supporting means. • 

Fig. 6 is a cross sectional view, at an enlarged 
scale, of the turret member. 

Figs. 7, 9, and 11 are bottom views, at an en 
larged scale, of valve members and associated 
valve or milk receiving chambers mounted in the 
milk container covers. 

Figs. 8, 10, and 12 are sectional views of the 
members illustrated in Figs. 7, 9, and 11, taken on 
lines 8–8, Id–10, and i 2–12, respectively. 

Referring to the drawings, the milking ma 
chine comprises a base f, which is preferably of 
cast metal, supported on wheels 2. The central 
portion of the base is preferably raised, as at 
3, to provide a platform on which is mounted a 
reduction gear unit 4. Adjacent the sides of plat 
form 3 the base is provided with wells 5. A cas 
ing of housing 6 is mounted on base f and com 
prises site panels 7 and 8, front panel 9, rear pan 
el 10, and cover fl. The side panels are provided 
with removable plates 2 and 3 which may be 

5 

0. 

20 

25 

30 

40 

45 

50 

55 

removed easily to provide ready access to the Op 
erating elements. 
Wacuum cylinders 4 are supported from cover 
of housing 6. The upper ends of cylinders 4 

are closed by caps 5, each of which is provided 
with a spigot 6. The cylinders are retained in 
cover by means of clamp 7 which is drawn 
tight by means of bolt f8, secured to cover by 
means of nut 9. The cylinders are maintained 
in centered position by means of clamping 
rings 20. 
Clamping rings 20 are arcuate, having their 

end portions 2 and 22 bent outwardly. Bracket 
23 is securely mounted on front panel 9 of hous 
ing 6. End portions 2 of the clamping rings are 
secured to bracket 23, as by spot welding. Bear 
ing plates 30 may be secured to the free end por 
tions 22 of the clamping rings. Bracket 23 is 
provided with threaded apertures 24 adapted to 
receive the threaded ends 26 of studs 25. The 
fixed end portions 2, the free end portions 22 
and bearing plates 30 are provided with aper 
tures through which the threaded ends 26 of 
studis 25 may project. 
The studs 25 are provided with an enlarged 

section 27 to form a shoulder 28 which bears 
against bearing plate 30. The studs project out 
wardly of housing 9 and are provided with 
knurled heads 29 to permit ready adjustment. 
Bearing plates 30 may be provided with end por 
tions 3 bent at right angles to provide means 
for limiting closing of the clamping rings. Coil 
Springs 32 encompass the threaded portions 26 
of the studs between end portions 2 and 22 of 
the clamping rings to constantly urge the clamp 
ing rings into expanded position. 

It is obvious that upon drawing up studs 25 in 
threaded apertures 24 in brackets 23, the end 
portions 2 and 22 of clamping rings 20 are 
brought toward each other and the clamping 
rings are tightly drawn about cylinders 14. The 
clamping rings provide simple, effective means for 
centering the cylinders and maintaining the cyl 
inders in centered position. The clamping rings 
may be released easily and readily to permit re 
noval of the cylinders through the apertures in 
cover . 

Cylinders 4 are provided with diametrically 
Opposite apertures 33 underlying clamping rings 
20. Cooperation between apertures 33 and clamp 
ing rings 20 provides a simple, effective means for 
adjusting the degree of vacuum developed by the 
Vacuum pumps. Upon drawing up studs 25 in 
threaded apertures 24 in brackets 23, clamping 
rings 20 are tightly drawn about cylinders 4 
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and thereby seal the apertures 33. Sealing the 
apertures 33 increases the degree of vacuum de 
veloped by the vacuum pumps. Loosening of 
studs 25 slightly, although the clamping rings 
remain effective in centering the cylinders, breaks 
the seal overlying apertures 33 and thereby de 
creases the degree of vacuum developed by the 
vacuum pumps. The decrease in the degree of 
vacuum developed is directly dependent upon the 
degree of opening of the apertures, which is in 
turn directly dependent upon the degree to which 
the clamping rings are opened. 

Brackets 34 are mounted on the housing of gear 
reduction unit 4, or may be integral with the 
housing, as illustrated in the drawings. Oil reser 
voirs or cups 35 are positioned on brackets 34, 
both the oil cups and brackets being provided 
with apertures. A guide rod 36 is positioned on 
each of the brackets, the lower ends of the guide 
rods being threaded and passing through the 
apertures in the oil cups and the brackets. The 
guide rods are secured to brackets 34 by means 
of nuts 36a. The guide rods extend upwardly, 
projecting through apertures in cover . The 
upper ends of the guide rods may be secured to 
cover by means of nuts 37. The guide rods 
are positioned directly behind cylinders 4. 
A tubular member 38 is positioned slidably on 

each of the guide rods 36. A bracket 39, having 
a forwardly projecting arm , is securely fas 
tened to tubular member 38, being spaced from 
the lower end of the tubular member an amount 
sufficient to allow the lower end of the tubular 
member to extend well into oil cup 35 when the 
tubular member is in its lowermost position. 
The lowermost end of piston rod 40 is secured 
to the forwardly projecting arm 4 of the bracket 
39. Piston 42 is secured to the uppermost end 
of piston rod 40. 
A collar 43 is securely fastened to the upper 

most end of tubular member 38. A bearing pin 
44 is integral with collar 43, or may be secured 
to the collar. Tubular member 38 is provided 
with an aperture 45, collar 43 and pin 44 are 
provided with a drill hole 46, and pin 44 is pro 
vided with a diametrical aperture 46a, for pur 
poses to be described hereinafter. Tubular 
member 38 is reciprocated along guide rod 36 
by connecting rod 47 which is pivotally connect 
ed to pin 44. The connecting rod 47 is in turn 
driven by gear reduction unit 4 through crank 
48. The gear reduction unit is driven by a motor 
49 through pulley 50 and belt 5. 
Motor 49 is secured to platform 52 exteriorly 

of housing 6. In order to provide simple means 
for adjusting the tension in belt 5, platform 52 
is preferably mounted pivotally on the rear 
panel O. Flanges 53 may be provided on the 
panel O and platform 52 is pivotally secured to 
the flanges 53 by means of bolts 54. A pair of 
cooperating plates 55 and 56, each having a slot 
57 and 58 serve as means for maintaining the 
platform in any desired position. Plates 55 and 
56 may be of sheet metal and are secured to 
platform 52 and panel O, respectively. The 
plates are maintained in any desired position by 
friction between the plates. The plates are 
tightly clamped together by means of bolts 59 
which pass through the slots 57 and 58 and 
ring nuts 60. 
A milk container 6 is supported on a plat 

form 62 which is secured to the front panel 9. 
The open end of milk container 6 is provided 
With a cover 63. A valve member 64, the con 
struction of which will be described hereinafter, 
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2,357,878 
is positioned in an aperture in cover 63. The 
valve member is retained in the aperture in cover 
63 by means of yoke 65, which is retained on the 
cover by a bolt and a cooperating ring nut 66. 
A rod 67 is rigidly secured to front panel 9 in 

spaced relation thereto. A cover holding arm 
68 is slidably mounted on rod 67. The bore of 
the aperture in the arm 68 is of such diameter 
as to permit the arm to be raised or lowered 
easily when held at substantially right angles 
to the axis of the rod, but is sufficiently small 
in diameter to prevent the free movement of the 
arm along the rod. Since the center of gravity 
of the arm is at some distance from rod 67, the 
downward pull of gravity is adequate to create 
Sufficient frictional force between the rod and 
the edges and surfaces of the aperture to hold 
the rod in any position to which the arm may 
be raised or lowered. 
The free end of arm 68 is preferably hook 

shaped and is provided with a rubber snubber 
69. Ring nut 66 is placed on the hook-shaped 
end of arm 68 whereby the associated container 
cover 63 and valve member 64 may be supported 
while placing a milk container 6 on platform 
62. The pull of gravity of the arm 68, cover 63, 
valve member 64 and associated elements creates 
sufficient friction between the rod and the edges 
and surfaces of the aperture in arm 68 to retain 
the arm in any position to which it is moved. 
The arm may be held in a right angle position 

With respect to rod 67 and may be lowered until 
cover 63 is positioned on milk container 6. The 
arm is then lowered until the snubber rests on 
the lower inside surface of ring nut 66. The 
arm may be pressed into contact with the inner 
Surface of the ring nut. The snubber 69 exerts 
adequate pressure upwardly to create sufficient 
friction between rod 67 and arm 68 to main 
tain the cover in position until it is desired to 
remove the milk container. If it is desired to 
remove cover 63, the arm may be placed in a 
right angle position with respect to rod 67 by 
exerting a downward pressure on the arm to 
compress further the snubber. The arm may be 
raised whereby the cover and associated ele 
ments may be held at a position above the top 
of milk container 6 to permit its removal or 
replacement. 
I have also found that it is not necessary to 

move arm 68 downwardly into contact with the 
ring nut when the machine is in operation since 
the vibration of the apparatus will be sufficient 
to cause the arm to walk downwardly by gravity. 
It is also not necessary to compress the Snubber 
into contact with the lower inside surface of the 
ring nut. Nor is it necessary to support the 
cover from the arm. The cover may be handled 
as desired and the snubber may be placed in 
direct contact with the upper surface of the 
cover, if desired. 
The cooperating substantially vertical rod 67 

and arm 68 form an exceedingly simple yet re 
liable and very effective means for supporting 
cover 63 and the associated elements and for 
preventing accidental displacement of the cover 
during operation and use of the milking ma 
chine. 
A turret T0 is mounted on support 7 which 

is secured rigidly to cover , as by welding or 
other suitable means. The turret comprises a 
pair of disc holders 2 and 73 mounted rotat 
ably on Support . The disc holders are iden 
tical in construction, see Fig. 6, each comprising 
a cup-like body T4 having its wall flared out 
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Wardly slightly at the open end of the body, to 
provide a bearing surface 75. A centrally posi 
tioned journal 76 is provided to receive bolt 77 
which passes through the journals of each of 
the bodies and through support f. A nut 8 is 
threaded on the lower end of bolt 77 to secure 
the disc holders to support T. Bearings 79 
and 8 are positioned to One side of the jour 
nals and are provided with openings 80 and 82, 
respectively. Disc holders 2 and 73 are as 
sembled with their open ends toward each other 
and with surfaces 75 in contact. Supporting 
arms 83 and 84 are mounted slidably in open 
ings 80 and 82, respectively. 

Bolt 77 is drawn up or tightened sufficiently 
so that the supporting arms 83 and 84 can be 
moved with a slight force. The Weight of the 
supporting arms creates sufficient friction be 
tween the bearing surfaces 75 of the disc holders 
to maintain the arms in any desired position into 
which they may be moved. 
A trap 85 may be interposed between the 

vacuum pumps and valve members 64. The trap 
provides simple means by which the dairyman 
may quickly detect a failure in the apparatus 
such as will cause a flow of milk into the vac 
uum pumps. Trap 85 is mounted on front panel 
9. The trap may comprise a transparent cup 
86 and a head 87. The head is provided with 
two conduits 88, one of which appears in Fig. 1, 
and a depending rod 89 which extends through 
the cup. The lower end of rod 89 is threaded 
and receives nut 90. The cup is securely clamped 
between head 87 and nut 90. If desired, rubber 
or other washer members 9 may be positioned 3; 
between the top of the cup 86 and head 87 and 
between the lower end of the cup and nut 90. It 
is to be understood that the milking machine 
may be operated with equal effectiveness with 
out the trap. It is also to be understood that a 
trap is provided for each of the vacuum pumps. 

Spigot f6 of each of the Vacuum pumps is con 
nected with one of the conduifs 88 in the head 
87 of its associated trap by flexible tubing 92. 
The remaining conduit 88 of the head 87 is con 
nected with its associated valve member 64 by 
means of flexible tubing 93. Valve members 64 
communicate with the milk claws 94 by means 
of flexible tubing 95. The milk claw 94 in turn 
communicates with a plurality of teat cups 97 
by means of short lengths of flexible tubing 96. 
Flexible tubing 95 and the milk claw 94 With its 
cluster of teat cups may be supported by hook 
98 which is secured to the end of supporting 
arm 83. 

It is to be understood that a similar milk 
claw and associated elements are provided for 
each vacuum pump and valve member. 
In Figs. 7 to 12, inclusive, I have illustrated, 

in detail, the construction of several embodi 
ments of the valve members. The valve and 
valve chamber structure is disclosed and claimed 
in Patent No. 2,287,506, issued June 23, 1942. 

Referring to Figs. 7 to 8, the valve member 
64 comprises a valve retaining ring OO, a valve 
plate Oil, and a valve chamber 02. The valve 
retaining ring comprises a tubular sleeve 03 
having a reduced portion f 04 forming an exter 
nal shoulder f05 and an internal ledge 06. The 
reduced portion 04 is adapted to be positioned 
within opening 107 in can cover 63, shoulder 05 
being disposed on rim 08 which defines opening 
07. Aspider i 09 is provided with cut-out por 

tions 0 and with a centrally located aperture 
. The spider is preferably formed by a stamp 
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ing operation and its central portion is raised 
as at 2. A valve plate O is disposed on the 
spider ... 109, the aperture fift receiving guide pin 

3. The guide pin and aperture cooperate to 
maintain valve plate foll in centered position at 
all times. In forming raised portion f2 and 
aperture , I prefer to draw the metal to pro 
Wide a bearing surface for pin f3 which is long 
er than the normal thickness of the Spider. 
The valve chamber O2 is preferably cylindri 

cal and is provided with an enlarged base por 
tion 5 which forms an external shoulder 6. 
The enlarged base portion 5 fits loosely within 
sleeve 03, being positioned on spider f09. The 
valve retaining ring and the valve chamber are 
maintained in opening OT by means of yoke 65, 
the extremities of the yoke bearing upon shoul 
der 16 of the valve chamber. In the assembled 
position of the valve retaining ring and valve 
chamber, the spider f09 is held securely between 
internal ledge 06 and the lower end of the valve 
chamber. The lower end of the inner wall of 
the valve chamber is ground to form a valve 
seat fl. 
Air Spigot f8 communicates with the interior 

of the valve chamber and with a source of vac 
uum, such as vacuum cylinder 4, illustrated in 
Figs. 1 and 2. Milk spigot 9 communicates 
With the valve chamber and with the teat cups 
97 through flexible tubing. 
In operation, on application of vacuum to air 

Spigot 8 or on the suction stroke of the pump, 
the clearance between valve plate 0 and valve 
seat f l is sufficiently small to permit the valve 
to be closed by atmospheric pressure on the un 
derside of the valve plate. On closing of the 
valve, milk is drawn through the teat cups, as 
sociated milk claw, associated tubing, and milk 
spigot f 9, and flows into valve chamber f02. 
On the return stroke of the pump or the break 
ing of the vacuum, valve plate of falls to the 
spider 09 and the milk in valve chamber 02 
flows through cut-outs 0 in the spider into the 
milk receiving container 6. 
The valve retaining ring and valve chamber 

may be readily removed from cover 63 by loosen 
ing ring nut 66 which maintains the yoke 65 in 
contact with the shoulder 6 of the valve cham 
ber. The valve chamber may then be lifted 
from the retaining ring and the retaining ring 
may be lifted from the opening 107 in cover 63. 
The valve plate and spider may be removed from 
the valve retaining ring. The complete and sim 
ple disassembling of the elements of the valve 
matter permits each element to be properly and 
thoroughly cleaned. 
The valve retaining ring illustrated in Figs. 9 

and 0 comprises a tubular sleeve 20 having 
an outwardly projecting flange 2. The sleeve 
is adapted to be positioned in opening OT in 
cover 63, the outwardly projecting fange i 2 
being disposed on the upwardly extending rim 
f08 which defines opening f OT. Sleeve 20 is 
provided with an internal ledge f22 and a cross 
bar f23. The cross bar is preferably formed 
with a raised central section f 24 having an aper 
ture 25 located centrally with respect to the 
sleeve. Valve plate of having a centrally posi 
tioned depending guide pin f3 is positioned on 
the Cross bar 23, aperture 25 receiving guide 
pin 3. The guide pin and aperture cooperate 
to maintain valve plate of in centered position 
at all times. The enlarged base portion 5 of 
valve chamber f02 fits loosely within sleeve 20 
and is positioned on ledge 22. The valve re 
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taining ring and valve chamber are maintained 
in assembled relation and the assembly is main 
tained in opening OT in cover 63 by means of 
yoke 65, the extremities of the yoke bearing upon 
shoulder 6 of the valve chamber. 
Air spigot 8 communicates with the interior 

of valve chamber 02 and with a vacuum pump. 
Milk spigot if 9 connects with the interior of 
the valve chamber and with the teat cups. The 
operation of the valve, removal, and disassem 
bling of the elements are similar to that de 
scribed in connection with the elements of Figs. 
7 and 8. 
The valve retaining ring illustrated in Figs. li. 

and 12 may be formed by a stamping Operation. 
Sleeve 26 is drawn from sheet metal and is 
provided with an outwardly flared rim 27. The 
sleeve is adapted to be positioned in opening O 
in cover 63, the outwardly flared rim 27 being 
disposed on upwardly projecting rim fo8 which 
defines opening 07. The sleeve is formed with 
an integral cross member 128. The central por 
tion of the cross member is preferably raised as 
at 29. The raised central portion of the cross 
member is provided with an aperture 30 which 
is centered with respect to the sleeve. Valve 
plate of having a centrally positioned depend 
ing guide pin 3 is positioned on cross member 
28, the aperture 30 receiving guide pin 3 
whereby the valve is maintained in centered po 
sition at all times. In forming the aperture 30 
and the raised central operation of cross mem 
ber 28, the metal is preferably drawn to pro 
vide a bearing surface for pin i 3 which is long 
er than the normal thickneSS of the CroSS mem 
ber. 

Valve chamber 3 is provided with an out 
wardly projecting flange f32 adjacent its base. 
The base portion of the valve chamber is adapt 
ed to be positioned within sleeve 26, the lower 
surface of flange 32 contacting the outwardly 
flared rim 27 of sleeve 26. The lower end of 
the inner wall of valve chamber 3 is ground 
to form a valve seat 33. The valve retaining 
ring and the valve chamber are maintained in 
assembled relation and the valve retaining ring 
is maintained in opening 07 by means of yoke 
65. The extremities of the yoke bear upon the 
upper surface of fange 32 of the valve cham 
ber. 
The air spigot 34 communicates with the in 

terior of the valve chamber and With a vacuum 
pump. Milk spigot f35 communicates with the 
interior of the valve chamber and with the teat 
cups. The operation of the valve, removal, and 
disassembling of the elements are similar to that 
discussed in connection with the structure illus 
trated in Figs. 7 and 8. 

It is apparent that a valve chamber and valve 
member are provided for each of the vacuum 
pumps. For a single milk container, the cover 
for the container is provided with two valve 
members, each valve member being connected 
to its respective vacuum pump. If desired, a 
trap may be provided between each of the valve 
members and vacuum pumps. 
In the operation of the milking machine, studs 

25 are adjusted to produce the desired degree 
of vacuum developed by the vacuum pumps. Oil 
cups 35 are filled with lubricating oil, and if 
desired, a small amount of lubricating oil may 
be placed in wells 5 of base . As cranks 48 
are rotated, connecting rods 47 reciprocate the 
tubular members 38 on guide rods 36. The con 
nection between cranks 48 and connecting rods 
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Will be lubricated since the connecting pins 

will dip into the oil wells 5 at each revolution 
of the cranks. 
As tubular members 38 reach their lowermost 

positions on guide rods 36, the lower ends of the 
tubular members dip into the oil in oil cup 35. 
The tubular members 38 fit loosely over guide 
rods 36 to provide a fair amount of clearance 
between the tubular member and the guide rod. 
Sufficient oil is retained between the guide rods 
and the lower end of the tubular members by 
capillary action, and because of the Surface ten 
sion of the oil, a film of oil is carried along the 
guide rods as the tubular members are recipro 
cated upwardly. The guide rods and tubular 
members are thereby thoroughly lubricated. If 
the guide rod and tubular member are thoroughly 
cleaned, it will be found that after Several revo 
lutions of the crank and Several full strokes of 
the tubular members along the guide rods, a film 
of oil will have been carried along the guide rods 
and along the entire length of the stroke of the 
tubular member. 
In operation, the oil which is carried along the 

guide rod also passes through aperture 45 in 
tubular member 38 and drill holes 46 in collar 43 
and pin 44 and lubricates the connection between 
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pin 44 and the upper end of connecting rod 47. 
After Some operation of the machine, it will be 
found that sufficient oil has been carried along 
the guide rod and has passed through aperture 
45 and drill holes 46 so that a small amount of 
Oil paSSes down Wardly over connecting rod 4 to 
lubricate the connection between crank 48 and 
connecting rod 47. 
Although I have illustrated a particular form 

of milking machine it is apparent that various 
elements may be embodied in other forms of ma 
chines and apparatus without departing from 
the spirit of my invention. 
It is to be understood that the foregoing de 

Scription is merely illustrative of my invention 
and that various modifications may be made 
without departing from the scope of my inven 
tion. 

For example, I have illustrated the valve plate 
of as being dome-shaped and drawn or formed 

from sheet metal and the guide pin f3 as being 
Secured to the valve plate by riveting. It is ap 
parent that the guide pin may be secured to the 
valve plate by screw means with equal effective 
ness, or the valve plate may be cast with the 
guide pin cast integral with the plate. Further 
modifications Will present themselves to those 
skilled in the art. 

I claim: 
1. In a device of the class described, a vacuum 

pump, comprising a cylinder having a pair of 
diametrically opposite apertures therein and a 
piston mounted reciprocably in said cylinder, and 
adjustable means for centering said cylinder with 
respect to Said piston and sealing said apertures. 

2. In a device of the class described, a vacuum 
pump comprising a cylinder having a pair of di 
ametrically opposite apertures therein, a piston 
mounted reciprocably in said cylinder, and an 
adjustable clamping ring encompassing said cyl 
inder and adapted to seal said apertures and to 
center said cylinder with respect to said piston. 

3. In a device of the class described including 
a substantially vertical panel and a cover plate, 
a vacuum pump comprising a cylinder having. 
diametrically opposite apertures therein SUIp 
ported from said cover plate and a piston mount 
ed reciprocably in said cylinder, and an adjust 
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able clamping ring secured to Said vertical panel 
and encompassing Said cylinder, Said clamping 
ring being adapted to Seal said apertures and to 
center said cylinder with respect to said piston. 

4. In a device of the class described including 
a substantially vertical panel and a cover plate, 
a vacuum pump comprising a Substantially ver 
tical cylinder supported from Said cover plate 
and having apertures therein, a piston secured 
to a piston rod and mounted reciprocably in said 
cylinder, adjustable means for centering said cyl 
inder with respect to said piston and Sealing said 
apertures, and means for reciprocating said pis 
ton in said cylinder comprising a substantially 
vertical guide rod, a tubular member mounted 
slidably on Said guide rod, said piston rod being 
Operatively connected to said guide rod, and 
means for reciprocating said tubular member on 
said guide rod. 

5. In a device of the class described including 20 
a substantially vertical panel and a cover plate, 
a vacuum pump comprising a cylinder having a 
pair of diametrically opposite apertures in the 
walls of said cylinder, said cylinder supported 
from said cover plate and a piston mounted re 
ciprocably in Said cylinder, and means for cen 
tering said cylinder with respect to said piston 

?5 
and adjusting the vacuum developed by said 
pump comprising an arcuate clamping ring hav 
ing outwardly projecting end portions, one of said 
end portions being fixedly Secured to said panel, 
and a threaded Stud adapted to draw the free 
end portion toward the fixed end portion and 
draw said ring about Said cylinder to center said 
cylinder and Seal said apertures. 

6. In a device of the class described, a vacuum 
pump comprising a substantially vertically posi 
tioned cylinder having at least two opposite aper 
tures therein, a piston Secured to a piston rod 
and mounted reciprocably in said cylinder, ad 
justable means for centering said cylinder with 
respect to said piston and for Sealing said aper 
tures to adjust the vacuum developed by said 
pump, a substantially vertical guide rod, a cup 
adapted to contain a lubricant positioned at the 
lowermost end of said guide rod, a tubular mem 
ber mounted slidably on said guide rod and rigid 
ly connected to said piston rod, and means for 
reciprocating said tubular member on Said guide 
rod, the lower end of said tubular member ex 
tending into said cup in the lowermost position 

25 of said tubular member. 
BENJAMIN H. ANDERSON. 


