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(57) ABSTRACT 
Improved lubrication of bearing cups in universal joints 
is provided. A cross of a universal joint has four trun 
nions extending therefrom along two mutually perpen 
dicular lines. Bearing cups are rotatably received on the 
trunnions and the cups in turn are held by universal 
joint yokes. Lubrication passages extend from a central 
portion of the cross outwardly toward the ends of the 
trunnions. When the universal joint is stationary, lubri 
cant such as grease may drain from an upper bearing 
cup down to a lower cup, leaving the upper cup devoid 
of lubrication when the universal joint is again placed in 
operation. In accordance with the invention, a cavity is 
in the end of each trunnion communicating with the 
bearing cup and a passage extension extends substan 
tially through the cavity from the lubrication passage 
toward the end of the trunnion. Lubricant is trapped in 
an annular space formed between the passage extension 
and the wall of the cavity with this lubricant being 
readily available to lubricate the corresponding cup 
when the universal joint is placed in operation. 

4 Claims, 5 Drawing Figures 
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UNIVERSAL JONT LUBRCATION 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

This invention relates to the lubrication of universal 
joints. 
A typical universal joint includes a cross having four 

trunnions extending outwardly therefrom along two 
mutually perpendicular lines. Bearing cups are received 
on the trunnions and rotatably mounted thereon, typi 
cally by needle bearings. The bearing cups in turn are 
held in pairs of arms of two mutually perpendicular 
yokes, each connected to a separate component of a 
drive train. Commonly, the cross has internal lubrica 
tion passages extending from a central portion thereof 
outwardly toward the ends of the trunnions, with a 
grease fitting located in the central portion and commu 
nicating with the four passages. When the universal 
joint is installed on a vehicle and has been in continuous 
operation for a period of time, the grease therein can be 
quite hot and correspondingly be of low viscosity. If the 
universal joint is stopped and remains stationary for a 
time, the grease can drain from one or two of the bear 
ing cups in an upper position down through the cross 
passages and to the lower cups. When the vehicle is 
again started and the universal joint revolves, the upper 
cup or cups may be deprived of adequate lubrication for 
some period of time. The grease which has drained to 
the lower cup or cups may remain there, particularly if 
the grease has cooled and has once again become rela 
tively viscous, or if the grease tends to be urged out 
wardly toward the cup or cups to which it is drained by 
virtue of centrifugal force due to rotation of the univer 
sal joint. 
An attempt has been made to overcome this problem 

by placing a check valve device in each of the lubrica 
tion passages extending from the central portion of the 
cross to the trunnions. These were designed to enable 
grease to flow outwardly toward the trunnions but not 
in the opposite direction. However, grease in the central 
portion of the cross would not pass through the check 
valves to the trunnions under the force of gravity and 
even centrifugal force may not have been sufficient to 
overcome the resistance of the devices, at least in all 
instances. Also, when grease was forced into the pas 
sages through the central grease fitting, sometimes the 
grease would not reach all of the trunnions, particularly 
if a wide variation existed in the amount of force needed 
for the grease to pass the check valve devices. Also, 
occasionally such devices were deficient in their manu 
facture so that openings were not properly formed 
therethrough. In such an instance, no grease would ever 
pass through and the life of the universal joint was 
accordingly short. 
The universal joint according to the invention retains 

grease in the trunnions at the upper bearing cups when 
the universal joint is stationary and the grease is hot, 
However, there are no valves or similar restrictions 
involved which can cause such problems as those dis 
cussed above. Rather, in accordance with the invention, 
the cross passages terminate in cavities at the ends of the 
trunnions and passage extensions communicate with 
those passages and extend substantially through the 
cavities to points near the ends of the trunnions. The 
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passage extensions then hold grease in the annular 
spaces formed between the passage extensions and the 
internal surface of the cavities so that when the univer 
sal joint is rotated once again, the grease is present at 
such upper bearing cups to be available for lubrication 
almost immediately. 

It is, therefore, a principal object of the invention to 
provide a universal joint with lubrication provisions 
having the advantages and none of the disadvantages 
discussed above. 
Many other objects and advantages of the invention 

will be apparent from the following detailed description 
of preferred embodiments thereof, reference being 
made to the accompanying drawings, in which: 
FIG. 1 is a side view in elevation of a universal joint 

embodying the invention; 
FIG. 2 is a front view in elevation of a cross and 

bearing cups of the universal joint, with parts broken 
away and with parts in cross section; 

FIG. 3 is an enlarged view of a trunnion and a pas 
sage extension of the universal joint of FIG. 2; 

FIG. 4 is a view similar to FIG. 3 of a trunnion and a 
modified passage extension; and 

FIG. 5 is a view similar to FIG. 3 of a modified trun 
nion and a passage extension. 

Referring to FIG. 1, a universal joint embodying the 
invention is indicated at 10 and connects driving and 
driven members 12 and 14 in the usual manner. The 
joint 10 includes two yokes 16 and 18 disposed at mutu 
ally perpendicular angles with bearing cups 20 held in 
arms 22 of the yokes 16 and 18 by retaining rings 24 or 
other suitable means. 

Referring more particularly to FIG. 2, the bearing 
cups 20 are rotatably mounted on trunnions 26 of a cross 
member 28 with the trunnions 26 extending outwardly 
from a body 30 of the cross member. Needle bearings 32 
are located between the interior of the cups 20 and outer 
cylindrical bearing surfaces 34 of the trunnions 26. 

Lubrication passages 36 extend outwardly from a 
central portion of the body 30 toward the trunnions 26. 
A supply passage 38 communicates with four lubrica 
tion passages 36 and terminates in an external lubrica 
tion fitting 40 by means of which grease or other suit 
able lubricant can be supplied to the passages 36 period 
ically. The passages 36 communicate with cavities or 
recesses 42 centrally located in the trunnions 26 so that 
grease can flow through the passages 36 and the cavities 
42 to the interior of the cups 20. The ends of the trun 
nions 26 can have grooves 44 extending outwardly 
therefrom to aid in the passage of the grease, or plastic 
discs having grooves therein can be located between the 
trunnion ends and the cups. The grease travels out 
wardly through the grooves 44 to lubricate the needle 
bearings 32, with the grease being retained in the cups 
by resilient seals 44, which can be of a type shown in 
Zeller U.S. Pat. No. 3,091,948. 

In universal joints heretofore known, after the vehi 
cle with which the joint is used has been in operation for 
a period of time and is then stopped, one or even two of 
the trunnions 34 are in upper positions relative to the 
others. With the grease being hot due to the operation 
of the vehicle and the operation of the universal joint 
10, it has a relatively low viscosity, with the result that 
the grease can drain down through the respective pas 
sages 36 and into the lower cup or cups. When the 
vehicle is again operated, the grease will have cooled 
off and become more viscous, tending to remain in the 
cup or cups to which it has drained. Further, centrifugal 
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force acting on the universal joint 10 tends to retain the 
grease in that cup or cups. This results in the upper cup 
or cups not receiving lubrication, at least during initial 
resumed operation of the universal joint, with the result 
that wear is greatly accelerated. 

Heretofore, one-way valve devices were placed in 
the lubrication passages 36 to enable lubricant to flow 
outwardly to the trunnions but not in the opposite direc 
tion. Unfortunately, such devices required so much 
pressure to enable flow therethrough, that only the 
force of a grease gun was sufficient to force the lubrica 
tion through the valve devices to the trunnions. Conse 
quently, after the universal joint was lubricated, grease 
in the trunnion cavities 42 was not always replenished 
because the force of gravity and even centrifugal force 
may not have been sufficient to assure that more grease 
would pass through the valve devices to the cavities. 
When the universal joint was lubricated, it was also 
possible that one or more of the trunnion cavities 42 
would not receive grease unless care was exercised by 
the mechanic to assure that grease was forced into all 
four of the bearing cups 20. In addition, some of the 
one-way valve devices were on occasion manufactured 
without any openings therethrough, with the result that 
no grease could pass therethrough under any circum 
stances. 

In accordance with the invention, a passage extension 
indicated at 46 is located in each of the cavities 42. 
Referring particularly to FIG. 3, the passage extension 
46 includes a tubular portion 48 which serves as an 
extension of the passage 36, extending into and substan 
tially through the recess or cavity 42. In the embodi 
ment of FIG. 3, the passage extension 46 has a tapered 
end 50 which is frictionally received in the end of the 
lubrication passage 36 to aid in holding the extension 46 
therein. While it is not essential in all cases, in this in 
stance the extension 46 further has a transversely 
extending annular flange 52 which centers the extension 
46 and helps position it in the cavity 42. The flange also 
aids in orienting the extension 46 in the cavity 42 during 
manufacturing when the extensions 46 are automati 
cally fed to an assembly point. The tubular portion 48 
also can have short passages or notches 54 in the outer 
end thereof. In the event that the extension 46 should 
become loose in the passage 36 and move outwardly by 
centrifugal force so that the end of the tubular portion 
48 abuts the bottom of the cup 20, nevertheless, the 
grease can still flow out of the extension. 
The extension 46 has no restrictions corresponding to 

the one-way valve devices heretofore employed so that 
grease can pass substantially uninhibited from the center 
of the cross body 30, through the passage 36, through 
the extension 46, and into the cavity 42. At this time, 
even if the grease is quite hot and the trunnion 26 is 
stopped in an upper position, the grease is retained in an 
annular space indicated at 56 formed between the cylin 
drical inner surface of the cavity 42 and the outer cylin 
drical surface of the tubular portion 48. When the uni 
versal joint is again placed in motion, this grease is 
substantially immediately available to lubricate the nee 
dle bearings 32 in the cup 20. 

Referring to FIG. 4, the trunnion 26 has a modified 
passage extension 58 in the cavity 42. The extension 58 
includes a tubular portion 60 with a transversely 
extending flange 62 which is of a conical configuration 
with the concave side facing toward the outer end of 
the trunnion. The inner end of the tubular portion 60 
has a relatively loose fit in the passage 36 while the 
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4. 
outer edge of the flange 62 has a friction fit with the 
inner surface of the cavity 42. Again, short passages or 
notches 64 can be located in the end of the tubular 
portion 60 to enable passage of lubricant if the extension 
becomes loose and moves out against the bottom of the 
cup 20. The flange 62 is preferably located near the 
bottom of the cavity 42 to provide a maximum annular 
space 66 for the grease. The tolerances for the lubrica 
tion passage 36 are usually closer than those for the 
cavities 42. Consequently, the friction fit of the tapered 
end 50 of the passage extension 46 in the passage 36 may 
be preferred to the friction fit of the flange 62 of the 
extension 58 in the cavity 42. 

Referring to FIG. 5, a modified trunnion 68 has a 
cavity 70 therein and a passage extension 72 in the cav 
ity 70 is formed integrally with the trunnion 68. The 
cavity 70 and the passage extension 72 can be formed at 
the same time by means of a trepanning tool, by way of 
example. The integral extension 72 preferably extends 
substantially through the cavity 70, in the same manner 
as the extensions 46 and 58, and forms an annular space 
74 to retain grease in the same manner as is achieved 
with the extensions 46 and 58. The passage extension 72, 
being structurally integral with the trunnion 68, is made 
of metal. However, in a preferred form, the passage 
extensions 46 and 58 are made of plastic from a cost 
standpoint and because the lighter weight plastic is less 
affected by centrifugal force tending to move the exten 
sions outwardly. 

Various modifications of the above-described em 
bodiments of the invention will be apparent to those 
skilled in the art, and it is to be understood that such 
modifications can be made without departing from the 
scope of the invention, if they are within the spirit and 
the tenor of the accompanying claims. 

I claim: 
1. A cross for a universal joint comprising a body 

forming four trunnions extending therefrom along two 
mutually perpendicular lines, passages in said body 
from a central portion thereof to positions near the ends 
of said trunnions, a cavity in the end of each of said 
trunnions communicating with one of said passages, and 
passage extensions communicating with the passages 
and extending into said cavities, said passage extensions 
having substantially cylindrical outer surfaces forming 
annular lubricant reservoirs with said cavities, means at 
the outer ends of the trunnions providing passageways 
between the outer portion of each lubricant reservoir and 
the outer cylindrical bearing surface of the trunnion, said 
lubricant reservoirs having a volune in excess of the pas 
Sageways. 

2. A cross according to claim characterized by each 
of said passage extensions terminating short of the end 
of the corresponding trunnion, each of said passage 
extensions having means cooperating with the corre 
sponding trunnion to resist outward movement of said 
extension toward the outer end of the trunnion. 

3. A cross for a universal joint comprising a body 
forming a trunnion extending therefron, said trunnion 
having a cavity formed centrally in the end thereof, said 
body having a passage communicating with said cavity, 
and tubular wall means extending from the end of said 
passage at the entrance to said cavity through a substan 
tial portion of said cavity to a location near the end of 
said trunnion, said tubular wall means forming an annu 
lar lubricant reservoir with said cavity over at least 
most of the length of said tubular wall means. 
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4. A cross according to claim 3 characterized by 
said wall means being made of a plastic material, and 
having a substantially uniform cross section throughout 
most of its length. 

I5. A cross according to claim 3 characterized by 
said wall means having a transversely-extending flange 
extending substantially to the inner surface of said cav 
ity. 

6. A cross according to claim 5 characterized by 
said flange having a force fit with the surface of said 
cavity. 

7. A cross according to claim 3 characterized by 
said wall means having an end portion extending into 
said passage. 

8. A cross according to claim 7 wherein said portion 
of said wall means extends into said passage with a force 
fit. 

9. A universal joint comprising a cross having trun 
nions extending outwardly therefrom, a bearing cup 
rotatably mounted on each of said trunnions, each of 
said trunnions having a substantially cylindrical cavity 
formed therein communicating with the interior of the 
corresponding bearing cup, said cross having passages 
extending from a central portion thereof and communi 
cating with each of said cavities, and wall means ex 
tending through a substantial portion of each of said 
cavities and communicating with the passages in said 
cross, said wall means being spaced from the surface of 
the corresponding cavity throughout substantially the 
entire length of said wall means to form lubricant reser 
voirs extending therearound, means at the outer ends of the 
trunnions providing passageways between the outer portion 
of each lubricant reservoir and the outer cylindrical bear 
ing surface of the trunnion, Said lubricant reservoirs having 
a volume in excess of the passageways, 
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10. A universal joint according to claim 9 charac 

terized by each of said wall means having a transverse 
flange extending to the inner surface of the correspond 
ing cavity. 

11. A universal joint according to claim 9 charac 
terized by said wall means having a portion extending 
into the corresponding passage. 

12. A cross according to claim 2 characterized by 
each of said passage extensions having at least one notch 
in its outer end. 

13. A cross for a universal joint comprising a body 
forming a trunnion extending therefrom, said trunnion 
having a cavity formed centrally in the end thereof, said 
body having a passage communicating with said cavity, 
and tubular wall means extending from the end of said 
passage at the entrance into said cavity through a sub 
stantial portion of said cavity to a location near the end 
of said trunnion, said wall means being structurally 
integral with said body. 

14. A universal joint comprising a cross having trun 
nions extending outwardly therefrom, a bearing cup 
rotatably mounted on each of said trunnions, each of 
said trunnions having a cavity formed therein communi 
cating with the interior of the corresponding bearing 
cup, said cross having passages extending from a central 
portion thereof and communicating with each of said 
cavities, and wall means extending through a substantial 
portion of each of said cavities and communicating with 
the passages in said cross to form a lubricant reservoir 
defined by the outer portion of said wall means and the 
inner surface of said cavities, said wall means being struc 
turally integral with said cross, means at the outer ends of 
the trunnions providing passageways between the outer 
portion of each lubricant reservoir and the outer cylindrical 
bearing surface of the trunnion, said lubricant reservoirs 
having a volume in excess of the passageways. 
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