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UNITED STATES PATENT OFFICE 
LUBRICATION MEANS FOR SERVICE PUMP 

DRIVE ON COMPRESSORS 
Max Haeberlein, Maplewood, N.J., assignor to 
Worthington Pump and Machinery Corpora 
tion, Harrison, N.J., a corporation of Delaware 
Application May 6, 1949, Serial No. 91,707 

(Cl. 230-207) 8 Claims. 
1 

This invention relates generally to elastic fluid 
compressors and in particular to lubricating 
means for the driving and coupling means for 
the service pump thereon, 

Lubrication for many compressors on the 
market and particularly for centrifugal com 
pressors used in refrigerating. Systems is usually 
one of two general types, splash feed systems or 
force feed systems. Most force feed systems in 
clude a main pump of the rotary gear type which 
is driven off the end of the compressor rotor by 
suitable driving and coupling means between the 
end of the compressor rotor and the pump itself. 
The present invention embodies lubrication 

means for the said, driving and coupling means 
by utilizing lubricant being returned for recircu 
lation and lubricant being forced upward from 
the pump itself. 

Accordingly, it is an object of the present in 
vention to provide a simple lubricating means 
for the Service pump drive in a compressor. 

It is another object of the present invention 
to provide lubrication for the Service pump drive 
wherein the return lubricant operates to furnish 
a portion of the lubrication for the more inac 
cessible parts thereof. : .? 

It is another object of the present invention to 
provide a means for lubricating the service pump 
drive which utilizes the return lubricant acting 
by gravity flow through proper chambers and 
passages to lubricate all portions thereof prop 
erly. 

It is a further object of the present invention 
to utilize the service pump itself to furnish means 
for forcing lubricant upwardly along that portion 
of the drive which is connected directly to the 
pump. 
With these and other objects in view, as may 

appear from the accompanying specification, the 
invention consists of various features of con 
struction and combination of parts, which will 
be first described in connection with the accom 
panying drawings, showing a lubrication means 
for Service pump drive on compressors of a pre 
ferred form embodying the invention, and the 
features forming the invention will be specifically 
pointed out in the claims. . . 

In the drawings: - 
Figure 1 is a diagrammatic sketch showing a 

typical compressor system. 
Figure 2 is a partial section of the outboard 

end of a centrifugal compressor. - - - 
Figure 3 is an enlarged section of the invent 

tion. - ? ?? 
Figure 4 is an enlarged section of the lower 

portion of the invention 
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2 
Referring to the drawings, Figure 1 illustrates 

a diagrammatic sketch of a typical compressor 
system showing generically a casing having a 
rotor shaft 2 connected by a coupling 3 to step-up 
gears 4 connected in turn to a prime mover (not 
shown) which may be any suitable type for op 
erating the compressor . The step-up gears 4 
and the coupling 3 may also be of any suitable 
type easily purchasable on the open market and 
are therefore generically indicated. The rotor 
shaft 2 provided for the compressor f has a line 
bearing 5 at the inboard end and a thrust bearing 
6 at the outboard end to allow for relatively fric 
tionless rotation of the rotor shaft 2 and to pro 
Vide inner : Sealing means during operation. It 
being understood that while this type of com: 
pressor is shown and described that any typical 
compressor utilizing a lubrication system having 
a similar form of driving means as hereinafter 
described would suffice to describe this invention. 
The lubrication means for the service pump 

drive Operates in conjunction with the lubrica 
tion System for the compressor which is indicated 
in Figure 1, and forms an integral part of the 
Supporting structure and passages of the driv 
ing and coupling means for the service pump 
as hereinafter described. 

Figure 2 shows a fully enclosed oil or lubricant 
reservoir formed by an upper portion 8 and a 
lower or Sump portion 9 mounted on the out 
board or thrust bearing end of the compressor f. 
A balance line () is provided to balance the oil 
pressure in the reservoir TI. It communicates at 
One end with a filter chamber, f f having a 
strainer 2 therein which is located in the upper 
portion 8 of the reservoir 7, and at the other end 
Opens into the suction inlet 3 of the compressor 
f. The Strainer f2 preventing the escape of oil 
vapor which develops in the reservoir 7, due to 
eScape of the gas compressed in the compressor 
and trapped in the lubricant where it comes in 
contact therewith and the whirling of the driving 
and coupling means therein. . 
The lower or sump portion 9 carries the 

service pump í 4 and the auxiliary pump 5 uti 
lized for Supplying oil or other lubricant therein 
at high pressure to the lubrication system here 
inafter described. The service pump 4 and the 
auxiliary pump 5 are preferably rotary pumps 
as shown in Figure 4 of the drawings although 
other types of pumps suitable for this purpose 
may be used. . 

Auxiliary pump 5 is driven by a shaft 6, 
connected to an electric motor. 7, and is utilized 
to provide lubricant at high pressure to the 
lubrication System when starting up, shutting 
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down or in case of failure of the service pump 
f4. An automatic pressure Switch (not shown) 
being provided to start the auxiliary pump motor 
7 when the pressure in the service pump 4 falls 

below a predetermined level. 
The driving and coupling means for the Service 

pump 4 is clearly shown in Figures 2, 3, and 4 of 
the drawings. The axial portion being illustrated 
in Figures 2 and 3 showing a fragment of rotor 
shaft 2 passing through the casing 8 of the com 
pressor at the outboard or thrust bearing end 
and extending into the upper portion 8. The 
end of the rotor Shaft 2 is threadably engaged by 

0. 

a nut 9 to which an adapter plate 20 is fixedly 
connected by Suitable means Such as boltS 2. A s 
first toothed coupling member 22 is in turn fixedly . . . 
connected to the adapter plate 20 by Suitable 
means such as a nut 23, and engages one end of 
a flexible tube-like sleeve 24 having lands 25 
and downs 26 for contact with the toothed por 
tion of the coupling member 22. A Second toothed 
coupling member 27 engages the other end of Said 
flexible sleeve 24, being in turn fixedly connected 
by suitable means Such as a nut 28 to a pinion 
shaft 29 having a first spiral bevel gear 39 formed 
in the outer end thereof. 
The pinion shaft 29 passes through a bore 31 

substantially larger than said shaft 29 formed 
in a pinion support member 32 and is Supported 
therein by identical thrust bearings 33 and 34 
mounted at either end of said bore 3 whereby 
an elongated annular space 35 Will be formed in 
the said bore. 

Pinion support member 32 is Substantially 
cylindrical in construction and is provided with 
a flange-like portion 36 for engagement With a 
U-shaped cuplike horizontal support 37 struck 
from an outer disc cover plate 38 connected by 
suitable means such as bolts 39 in fluid tight en 
gagement to the upper portion 8 of the reservoir 
7 and forming an integral part thereof where 
by the cover plate 38, horizontal Support S and 
the pinion support 32 will form a lower chamber 
40. A short horizontal upper support 4 Spaced 
above said U-shaped support 37 is also struck 
from the cover plate 38 and forms means whereby 
a closure member 42 supported by the upper Sup 
port 4 and the U-shaped support 37 will close 
the lower chamber 40 and prevent oil vapor, Or 
excess oil from being thrown up into the Strainer 
2 in the filter chamber . It being understood 

that while the support members 37 and 4 are 
shown as being struck from the cover plate 38 
that they may be formed as an integral part 
of the upper portion 8 to accomplish the same 
purpOSe. 
An upper chamber 43 is mounted on the pinion 

support member 32 in a substantially vertical 
plane above the bore 3 inwardly of the flange 
like portion 36 and having a portion thereof 
formed by the flange itself. The upper cham 
ber 43 will receive lubricant therein from the 
lubrication system by means hereinafter de 
Scribed. 
The upper chamber 43 is provided with a ver 

tical passage 44 extending downwardly and open 
ing into the elongated space 35 above described 
for passing lubricant by gravity flow thereto and 
a horizontal passage 45 extending outwardly 
through the flange-like portion 36. An elongated 
member 46 is slidably and adjustably mounted 
in that portion of the U-shaped support mem 
ber 37 in the axial line of the horizontal passage 
45 and is provided with a bore 47 which com 
municates at one end with the horizontal pas 
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4. 
Sage 45 and has an opening 48 at the other end 
into the lower chamber whereby lubricant fluid 
Will also pass by gravity flow from the upper 
chamber to the lower chamber. 

Elongated member 46 may be adjustably set 
at a desired axial position by a set screw 49 
threadably mounted in the U-shaped support 37 
for engagement With a groove 50 on the Outer 
circumference of the elongated member 46 so that 
lubricant fluid will flow out of opening 48 over 
the first spiral bevel gear 30 which is formed on 
the end of the pinion shaft 29 which extends 
through the bore 3 whereby the first Spiral bevel 
gear 30 Will be in the lower chamber. Thus luori 
cant fluid will collect in the lower chamber to 
further lubricate additional portions of the 
driving and coupling means. An overfoW 5f is 
provided to prevent the level of the lubricant 
from rising in the lower chamber as this would 
place the lubricant in the path of the gear train 
in the lower chamber and cause the lubricant 
to be whipped into a froth, Overflow the chamber 
and prevent proper lubrication. 
To lubricate the pinion shaft 29 thrust bearings 

33 and 34, identical in construction, are provided 
with longitudinal Slots 52 on the inner contact 
ing Surface which communicate with the elon 
gated annular Space 35 at their inner ends and 
with radial slots 53 at their outer ends. 
Thrust bearing 33 operates to furnish lubrica 

tion for the flexible coupling sleeve 24 and the 
coupling members 22 and 27... The radial slots 
thereon communicating with an annular groove 
54 in the second coupling member 27 which is in 
turn connected to a series of axial passages 55. 
opening into the inner portion 56 of the flexible 
sleeve 24 to provide the lubrication needed there 
1??. 

Thrust bearing 34 operates to pass lubricant 
fluid by gravity flow through the longitudinal 
slots 52 and the radial slots 53 to the lower cham 
ber 40 in addition to the opening 48 in the elon 
gated member 46 above described. . . . . . 
The vertical portion of the driving and cou 

pling means is clearly shown in Figures 3 and 4 
of the drawings and includes an intermediate 
shaft 57 held in position as hereinafter described. 

Figure 3 shows the U-shaped support member 
37 with an opening 58 having a step bearing sup 
port 59 mounted therein by means of a flange 
60 thereon engaging an annular recess 6 on the 
inner or chamber Surface 62 of the U-shaped 
Support member, by suitable means such as 
bOltS 63. 
The step bearing support 59 is substantially 

cylindrical in shape and is provided with a ver 
tical bore 64 therethrough. The upper portion 
Of the Vertical bore 64 receives a step bearing 65 
and the lower portion of the bore receives the 
upper end of an oil pump sleeve 66 which extends 
upWardly into the bore 64 just short of the step 
bearing 65 whereby an annular passage 67 will 
be formed therebetween. - " . . - 

The Step bearing 65 is fixedly connected to the 
Step bearing Support 59 by suitable means such 
as bolts 68 to prevent movement thereof. Annu 
lar shims 69 are provided to position the step 
bearing 65 at the most desirable point for hold 
ing the shaft 57 in position. Step bearing 65 
is further provided with vertical slots 70 and 
transverse slots Tf communicating with the an 
nular paSSage 67 at One end and opening into 
the lower chamber 40 at the other end to allow 
lubricant fluid to flow from the lower chamber 
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compressor, the rotor shaft passing through said 
casing into the upper portion of the reservoir, a 
thrust bearing for said rotor shaft where it passes 
through said casing, said compressor having a 
lubrication system including a service oil pump 
carried by the lower portion of the reservoir, 
driving and coupling means mounted in said up 
per portion and extending into said lower por 
tion of the reservoir to connect said rotor shaft 
to Said Service oil pump for driving said pump 
When the compressor is in operation to furnish 
lubricant at high pressure to the lubricating sys 
tem, a conduit in said lubricating system for 
Supplying lubricant to the lower side of said thrust 
bearing, means on the upper side of said thrust 
bearing to allow lubricant to pass to the driving 
and coupling means in the upper portion of the 
reservoir, an oil pump sleeve about that portion 
of the driving and coupling means connected to 
Said Service oil pump and forming an annular 
cylindrical passage therebetween communicat 
ing at one end with said second mentioned means, 
to receive lubricant fluid therein by gravity flow, 
and paSSages in Said Service, oil pump adapted to 
receive lubricant fluid under pressure therefrom 
communicating with the lower portion of said 
annular cylindrical passage to force oil upwardly 
to meet the lubricant fluid flowing downwardly 
therein for lubricating the portion of the driving 
and coupling means connected to said service oil 
plump. 

2. In a lubricating means for the service oil 
pump drive on elastic fluid compressors, a casing 
for Said compressor with a rotor shaft therein, 
an enclosed lubricant reservoir connected to said 
casing including an upper portion and a lower 
portion forming said reservoir, and means pro 
Viding communication. With the Suction side of 
the compressor, the rotor shaft passing through 
Said Casing into the upper portion of the reser 
voir, a thrust bearing for said rotor shaft where 
it passes through Said casing, said compressor 
having a lubrication system including a service 
oil pump carried by the lower portion of the res 
ervoir, driving and coupling means mounted in 
said upper portion and extending into said lower 
portion of the reservoir to connect said rotor 
Shaft to Said Service oil pump for driving 
Said pump when the compressor is in opera 
tion to furnish lubricant at high pressure to 
the lubricating System, a conduit in said lubricat 
ing System for Supplying lubricant to the lower 
side of said thrust bearing, an annular passage 
about said thrust bearing connected at the lower 
side thereof to said conduit for receiving lubri 
cant fluid therein, passage means formed in said 
upper portion of the reservoir communicating 
with said annular passage at one end, chamber 
means mounted on said driving means communi 
cating with the other end of said passage means 
to receive lubricant fluid therefrom, distributing 
means coacting With Said chamber means for 
lubricating the driving and coupling means in the 
upper portion of said reservoir, an oil pump sleeve 
about that portion of the driving and coupling 
means connected to Said Service oil pump and 
forming an annular cylindrical passage.therewith 
communicating at One end with said distributing 
means to receive lubricant fluid therein by gravity 
flow, and passages in Said service oil pump adapt 
ed to receive lubricant fluid under pressure there 
from communicating With the lower portion of 
said annular cylindrical paSSage to force oil up 
wardly to meet the lubricant fluid flowing down 
wardly therein for lubricating the portion of the 
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driving and coupling means connected to said 
Service oil pump. 

3. In a lubricating means for the service oil 
pump drive on elastic fluid compressors as 
claimed in claim 2 wherein said chamber means 
mounted on the driving and coupling means in 
the upper portion of the reservoir includes, a first 
chamber to coact with said passage means to re 
ceive lubricant therein, supports for said driv 
ing and coupling means adapted to form a second 
chamber disposed to receive lubricant by gravity 
flow from said first chamber, distributing means 
between said first chamber and said second cham 
ber to pass lubricant from said first chamber to 
Said Second chamber and disposed to lubricant 
Over Said driving and coupling means by gravity 
flow, means to direct lubricant from said sec 
ond chamber to lubricate a portion of said driv 
ing means extending downwardly therefrom, and 
Overflow means in said second chamber to reg 
ulate the level of lubricant therein. 

4. In a lubricating means for the service oil 
pump drive on elastic fluid compressors as 
claimed in claim 2 wherein said distributing 
means includes vertical and horizontal exit ports 
in Said first chamber, at least one of said hor 
izontal exit ports adjustably mounted on said 
first chamber to deliver lubricant flow directly 
to Said Second chamber by gravity flow, and at 
least one of Said vertical exit ports adapted to 
furnish lubricant fluid to said driving and cou 
pling means by gravity flow. 

5. In a lubricating means for the service oil 
pump drive on elastic fluid compressors, a casing 
for said compressor with a rotor shaft therein, 
an enclosed lubricant reservoir connected to said 
Casing including an upper portion and a lower 
portion forming said reservoir, and means p?O 
Viding communication with the suction side of 
the compressor, the rotor shaft passing through 
Said casing into the upper portion of said reser 
voir, a thrust bearing for said rotor shaft where 
it passes through said casing, said compressor 
having a lubrication system including a service 
oil pump carried by said lower portion of the 
reservoir, driving and coupling means mounted 
in said upper portion and extending into said 
lower portion to connect said rotor shaft to said 
Service oil pump for driving said pump when the 
CompreSSOr is in operation to furnish lubricant 
at high pressure to said lubrication system, a con 
duit in Said luibrication system for Supplying lu 
bricant to the lower side of said thrust bearing, 
an annular passage about said thrust bearing 
Connected at the lower side thereof to said con 
duit for receiving lubricant fluid therein, passage 
means formed in said upper portion of the res 
ervoir communicating with said annular paSSage 
to allow lubricant to be passed to the llipper por 
tion of Said reservoir, a first chamber to coact 
With Said passage means to receive lubricant 
therein, Supports for said driving and COUpling 
means adapted to form a second chamber dis 
posed to receive lubricant by gravity flow from 
Said first chamber, vertical and horizontal exit 
ports in Said first chamber, at least one of said 
horizontal exit ports adjustably mounted on said 
first chamber to deliver lubricant fluid to said 
Second chamber directly by gravity flow, at least 
One of Said vertical exit ports adapted to furnish 
lubricant fluid to said driving and coupling means 
disposed in the upper portion of said reservoir, 
an oil pump sleeve connected at one end to said 
Second chamber and at the other end to said serv 
ice oil pump, Saidpump sleeve loosely surround 
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ing said driving means extending downwardly in 
to the lower portion of the reservoir whereby an 
annular cylindrical passage is formed about Said 
driving, means, a thrust bearing for said driving 
means extending downwardly into said lower por 
tion mounted in said second chamber, paSSages in 
said thrust bearing having-one end communicat 
ing with said second chamber and the other end 
communicating with said. annular cylindrical 
passage to allow lubricant to paSS by gravity flow 
downwardly into said annular chamber to lubri 
cate said driving means extending downwardly, 
passages in said oil pump communicating With 
the lower portion of Said annular cylindrical pas 
sage adapted to receive lubricant under pressure 
from said service oil pump whereby the lubricant 
Will be forced upwardly into the lower portion of 
said annular cylindrical passage to meet lubris 
cant flowing downwardly therein for lubricating 
the driving and coupling means connected to said 
service oil pump, and an overflow opening in Said 
second chamber to control the level of returning 
lubricant and to provide means for returning ex 
cess fluid to the lower portion of the reservoir. 

6. In a lubricating means for the service oil 
pump drive on elastic fluid compressors, a casing 
for said compressor with a rotor shaft therein, an 
enclosed lubricant reservoir connected to said caS 
ing including an upper portion and a lower por 
tion forming said reservoir, and means providing 
communication with the suction side of the con 
pressor, the rotor shaft passing through said Cas 
ing into the upper portion of said reservoir, a 
thrust bearing for said rotor shaft where it passes 
through said casing, said compressor having a 
lubrication system including a service oil pump 
carried by said lower portion of the reservoir, 
driving and coupling means mounted in Said up 
per portion and extending into Said lower por 
tion to connect said roto shaft to Said Service 
oil pump for driving said pump when the com 
pressor is in operation to furnish lubricant at 
high pressure to Said lubrication System, a conº 
duit in said lubrication System for supplying lui 
bricant to the lower side of said thrust bearing, 
an annular passage about said thrust bearing con 
nected at the lower side thereof to said conduit 
for receiving lubricant fluid therein, paSSage 
means formed in said upper portion of the res. 
ervoir communicating with said annular passage 
to allovy lubricant to be passed to the upper por 
tion of said reservoir, a first chamber to coact 
with said passage means to receive lubricant 
therein, supports for said diriving and coupling 
means adapted to form a second chamber dis 
posed to receive lubricant by gravity flow from 
said first chamber, vertical and horizontal exit 
ports in said first chamber, at least one of Said 
horizontal exit ports adjustably mounted on said 
first chamber to deliver lubricant fluid to said 
second chamber directly by gravity flow, at least 
one of said vertical exit ports adapted to furnish 
lubricant fluid to said driving and coupling means 
disposed in the upper portion of Said reservoir, 
an annular chamber formed in said support struc 
ture about the driving means to receive lubricant 
fluid from at least one of said vertical exit ports, 
means communicating with said annular cham 
ber on one side thereof to allow lubricant fluid to 
pass to said coupling structure, means communi 
cating with the other side of said annular chain 
ber to allow fluid to pass to said Second chan 
ber by gravity flow, an oil pump sleeve about that 
portion of the driving and coupling means con 
nected to said service oil pump and forming an 
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annular cylindrical passage therebetween com 
municating with the second chamber at the upper 
end thereof to receive lubricant fluid by gravity 
flow from said second chamber, passages in said 
service oil pump adapted to receive lubricant 
fluid under pressure therefrom communicating 
with the lower portion of said annular cylindrical 
passage to force oil upwardly to meet lubricant 
fluid flowing downwardly therein for lubricating 
the portion of the driving and coupling means 
connected to the Service oil pump, and an Overflow 
opening in said second chamber to control the 
level of lubricant fluid and to provide means for 
returning excess fiuid to the reservoir. 

7. In a lubricating means for the Service oil 
pump drive on elastic fluid compressors, a casing 
for said compressor with a rotor shaft therein, an 
enclosed lubricant reservoir connected to said Cas 
ing including an upper portion and a lower por 
tion forming said reservoir, and means providing 
communication. With the Suction side of the corn 
pressor, the rotor shaft passing through said 
casing into the upper portion of said reservoir, a 
thrust bearing for said rotor shaft where it passes 
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through said casing, said compressor having a 
lubrication System including a service oil pump 
carried by said lower portion of the reservoir, sup 
port members formed in the said upper portion of 
the reservoir, driving and coupling means in axial 
alignment with Said rotor shaft and Connected 
thereto mounted in said Support structure, driven 
means vertically mounted in said support struc 
ture and connected between Said driving means 
and said pump to transmit rotatory motion to 
said pump for operation in the lubrication Sys 
tem, a conduit in Said lubrication System for Sup 
plying lubricant to the lower side of Said thrust 
bearing, an annular paSSage about Said thrust 
bearing connected at the lower side thereof with 
said conduit for receiving lubricant fluid therein, 
paSSage means formed in Said upper portion of 
the reservoir communicating With said annular 
passage to allow lubricant to be passed to the 
upper portion of said reservoir, a first chamber to 
coact with said passage means to receive lubricant 
therein, a second chamber substantially adjacent 
Said first chamber formed by Said Support men 
bers disposed to receive lubricant by gravity flow 
from said first chamber, vertical and horizontal 
exit ports in said first chamber, a first portion 
of Said axial driving means mounted in Said up 
per portion of Said reservoir outside of Said Sec 
ond chamber, a second portion of Said axial driv 
ing means mounted inside Said second chamber, 
said vertical exit ports for lubricating said first 
portion outside Said second chamber, said hor 
izontal exit ports for lubricating said second por 
tion inside said second chamber an oil pump sleeve 
about said driven means collanected to Said Serv 
ice oil pump and forming an annular cylindrical 
passage therebetween communicating at its upper 
end with said second chamber to receive lubricant 
fluid by gravity flow therefrom, passages in said 
service oil pump adapted to receive lubricant un 
der pressure therefrom communicating with the 
lower portion of said annular cylindrical passage 
to force oil upwardly to meet the lubricant fluid 
flowing downwardly therein for lubricating the 
driven means connected to the service oil pump, 
and an overflow opening in said second chamber 
to control the level of lubricant fluid and to pro 
Wide in eans for returning excess fluid to the res 
erWOjir. 

8. Him a, lubricating means for the service oil 
pump drive on elastic fluid compressors as claimed 
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in claim 7 wherein at least one of said horizontal UNITED STATES PATENTS 
exit ports will be adjustably mounted on said Number Name Date 
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said axial driving means inside said second cham- 1607,313 Spillman m en m m ??? 16. 1926 
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