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1

This invention relates to lubrication systems
and apparatus and more especially to a method
and means for lubricating mechanisms contained
within separate housings wherein & supply of
lubricant is maintained in both housings. . In
the mechanical organization of certain types of
automotive vehicles and more especially those ve-
hicles powered by internal combustion engines
and utilizing change speed gearing for convey-
ing power to the drive wheels, the usual change-
speed gearing being supplemented by mechanism
or gearing contained in an independent housing
or casing for obtaining additional reduction in
drive ratio between the engine and driven road
wheels. Constructions of this nature are util-
ized for heavy duty trucks and four wheel
drive vehicles wherein exceptionally low re-
duction in drive ratio is imperative or de-
sirable.. The housings containing the main
change-speed gearing and the supplemental gear-
ing are usually disposed adjacent each other,
and each housing contains a supply of lubri-
cant which for satisfactory operation of the gear-
ing must be maintained at a pre-determined
heighth or level in each housing. In many
change-speed gear arrangements of this nature,
the gearing is so arranged that the lubricant
jevels in the respective gear housings must be
maintained at different heighths in order to pro-
vide satisfactory lubrication. In constructions
of this nature, difficulties have been encountered
in maintaining differential levels of lubricant in
the housings as lubricant seeps or flows by gravity
through the journals or bearings from the trans-
mission having the higher level of lubricant into
the other housing. Thus after a period of time,
the levels of lubricant in two housings would tend
to become equalized which would result in in-
sufficient lubricant for one set of change-speed
gearing and an over supply of lubricant for the
other set of gearing. :

One of the objects of this invention is the
maintenance of different levels of lubricant in
adjacent chambers.or housings.

Another object of the invention resides in the
provision of a passage associated with gearing
contained in one housing for replenishing the
supply of lubricant in an adjacent housing.

‘Another object of the invention resides in a
method of transferring lubricant from one hous-
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ing to another wherein the arrangement of gear-
ing in one housing is disposed in cooperative

association with a.lubricant conveying duct or ‘
passage in such a manner that the rofation of
the gearing transfers the lubricant to the hous-

ing having a higher lubricant level in conjunc-

tion with means to predetermine thée level of
lubricant in the housing having the higher Jubri-
cant level. R

Another object of the invention resides in the
provision of venting means establishing com-

‘munication between adjacent housings or cham-

bers wherein a transfer of liquid is being effected,
said venting means providing for the equaliza-
tion of pressures in said housings. - C

Further objects and advantages are within the
scope of this invention such as relaté to the ar-
rangement, operation and function of the re-
lated eleménts of the structure, to various details
of construetion and to combinations of parts, ele-
ments per se, and to economies .of manufacture
and numerous other features as will be apparent
from s consideration of the specification and
drawing ‘'of a form of the invention, which may
be preferred, in which: ’

Figure 1 is a top plan view of main and sup-
plementary transmission mechanisms for an
automotive vehicle showing the arrangement and
association in assembled relationship;

Figure. 2 is a partial vertical sectional view
taken substantially on the line 2—2 of Figure 1
with part of a housing wall broken away;

Figure 3 is & transverse vertical sectional view
taken substantially on the line 3—3 of Figure 1;

Figure 4 is a vertical longitudinal sectional
view taken substantially on the line 4—4 of Fig-
ure 2; B o B

Figure 5 is an elevational view illustrating one
form of fluid conveying passage or duct, and

Figure 6 is an end view of the arrangement -
disclosed in Figure b5.

“YWhile - I. have illustrated an arrangement of
method and apparatus of my invention as ap-
plied to and incorporated in trahsmission gear-
ing for automotive vehicles and especially trucks
or four wheel drive vehicles wherein extremely
low gear reduction is desirable, it is ‘to be un-
derstood that the system and apparatus of my
invention may be utilized with any mechanisms
wherein it is desirable.or essential to maintain
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different levels of fluid in adjacent housings or
chambers.

Referring to the drawings in detail, I have
illustrated one form of the lubricating system
and apparatus as embodied in power transmis-
sion gearing mechanisms especially adapted for
securing comparatively low gear reductions for
the drive road wheels of a four wheel drive where~
in the transmission of power may be established
to both front and rear wheels. In the embodi-
ment illustrated, there is provided a main hous-
ing 10 enclosing the main transmission gearing,
the housing 10 having at its forward end a flange
11 adapted to be secured to a clutch housing (not
shown) the clutch mechanism being adapted to
transmit power from an internal combustion en-
gine or other source of power (not shown). The
housing 10 is provided at its rear portion with a
similar flange 12 which mates with a flange 14
formed integrally on a supplemental transmis-
sion housing or chamber i5. The main and sup-
plemental housings are fixedly secured in adja-
cent relation by suitable securing means, for ex-
ample, bolts 11. The supplemental housing 15
encloses and supports auxiliary or supplemental
transmission gearing for securing drive ratios
in addition to those that may be attained through
the sole use of the main transmission gearing
contained in the housing i8. The supplemental
housing 15 and the mechanism contained therein
forms an auxiliary unit which is sometimes re-
ferred to as a transfer case.

The transmission housing 18 is provided with
a forward wall {8 and a rear wall {9 which form

a chamber arranged to contain a supply of lu- :

bricant indicated at 20, the wall 19 separating
the main transmission housing 10 from the sup-
plemental housing 15. The supplemental hous-
ing or transfer case unit 5 is also arranged to
contain a supply of lubricant indicated at 21 the
level of which is normally lower than the level
of lubricant contained in the main transmission
housing (0. The normal level of lubricant in the
main transmission housing is indicated at 23
while the normal level of lubricant in the sup-
plemental housing is indicated at 24, as shown in
Figures 2, 3 and 4.

The vehicle engine or other source of power is
connected through suitable clutch mechanism
(not shown) with a shaft 26 which extends with-
in the main transmission housing 10 and is in-
tegrally formed with a gear 28. The interior of
the gear portion 28 formed on the shaft is pro-
vided with a chamber to receive the forward ex-
tremity of a driven shaft 29, the portion of the
shaft extending into the chamber being mounted
in needle bearings 30, while the rear portion of
shaft 29 is journaled in a suitable anti-friction
or ball bearing 25.

The gear 28 is in mesh with a driven gear 31,
the latter forming a part of a reduction gear
cluster unit 27 which is journaled for rotation
upon a supplemental shaft 32. The gear 31 is
of larger diameter than the gear 28 so that the
¢luster gear unit rotates at a lower speed than
that of gear 28 and shaft 26. The cluster gear
unit 27 is inclusive of 'a gear 33 which is in con-
stant mesh with a gear 34, the latter being jour-
naled for independent rotation upon an interme-
diate portion of shaft 29. The portion of shaft
26 adjacent gear 28 is formed with a toothed por-
tion 3T and the gear 34 is integrally formed with
a similarly shaped toothed portion 38. Normally
dispocsed between the toothed portions 37 and 38
is a longitudinally slidable dental clutch member

10

15

20

40

60

65

70

75

4

40 which is adapted to be selectively connected
with either of the toothed portions 37 and 38 for
establishing a drive connection on the shaft 28.
Thus, when the dental clutch member 40 is
moved to the left as viewed in Figure 4, the in-
ternal teeth (not shown) formed upcn membher
48 interengage with teeth 27 to establish a direct
drive connection from shaft 26 {o shaft 29.
‘When the dental clutch member 49 is shifted to
its extreme right position to bring the teeth
thereof into engagement with the teeth 328
formed on one side of gear 34, a drive is estab-
lished to shaft 29 through gears 28, 31, 33 and
34. In this latter manner, a drive estabiished to
shaft 29 is at a lower speed than that of shaft 26
through the medium of the gearing above men-
tioned, which is conventionally known as “sec-
ond speed drive.” A gear synchronizer for facili-
tating interenmeshment or engagement of the
teeth on dental clutch 49 with either of the
toothed portions 37 and 38 is associated with the
dental clutch 40. This synchronizer device is of
conventional type and is not therefore shown in
detail in the drawings.

Also integrally formed with cluster gear unit
21 is a comparatively small diameter gear 43.
The shaft 28 is formed with a splined portion 45
upen which is slidably mounted a gear 45. When
the gear 46 is moved toward a left hand direc-
tion as viewed in Figure 4 to bring the teeth
thereof into enmeshment with the teeth of gear
43, a drive is established through gears 28, 31,
43 and 46 to the shaft 29, which provides the so-
called conventional “low speed drive.” The
cluster gear 27 is also formed with a compara-
tiveiy small diameter gear 48 which meshes with
an idler gear (not shown) journaled upon g suit-
able stub shaft (not shown) disposed within the
transmission housing 19. When gear 45 is moved
to an extreme. right hand position as viewed in
Figure 4, the gear 45 enmeshes with the idler
gear (not shown) to establish a drive for shaft
29 in a reverse direction of rotation with respect
to the drive shaft 26.

Means are provided for movmg the dental
clutch member 40 and gear 46 for the purposes
of effecting changes in gear ratios. ‘The dental
clutch member 48 is formed with an annular re-
cess 51 into which projects a bifurcated or
forked shifter element 52 having a tenon portion
mounted in a boss 53. The boss or member 53 is
mounted upon a shaft 55 which extends inte-
riorly of the housing and is adapted to be ro-
tated by suitable conirol means (not shown) to
shift the dental clutch member 406 to its selected
positions. The gear construction 46 is formed
at one side with an annular recess 57 which is
adapted to receive and accommodate a forked
or bifurcated gear shifting member 58 the latter
being provided with a tenon, 59 mounted in a
member 60. The member 60 is associated with
a shaft 61 which extends exteriorly of the hous-
ing 10 and is adapted:to be rotated by suitable
control means (not shown) to shift the position
of gear 46 to obtain low gear ratio and reverse
gear drive in a conventional manner,

The shaft 29 has a portion 64 extending beyond
the bearing 25 into the supplemental housing or
transfer case I5. The portion 64 of the shaft
29 is splined to receive a spur gear.65 adapted to
be driven and rotated by the shaft. The gear 64
is held in place on the shaft by means of a secur-
ing nut 66. Extending across the supplemental
housing {5 is an intermediate or layshaft 68
which is secured in fixed position by means of
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4 locking plate 69 and a securing screw 10 as
shown in Figure 1. - Journaled upon the layshaft
68 is a gear cluster 71 which includes in integral
formation a gear 12 in mesh with the teeth of
gear 65, the cluster including a second gear 13
which is of lesser diameter than gear 72. Also
disposed within the supplemental housing 15 -is
a shaft 15 which is‘journaled in suitable anti-
friction bearings 16 preferably of the tapered
roller type mounted in a wall of the:supple-
mental housing (5 as shown in Figure 1.  The
member 11 extending forwardly of the housing
{5 is formed with a flange 18 which mates with
‘a suitable boss portion on the housing 15 and is
secured thereto by means of securing bolts 78.
-A gear 82 is journaled for rotation on.shaft 15
and.is in constant mesh with intermediate gear

10

15

72. It should be noted that gears 85, 72 and

82 are always in mesh and whenever-shaft 29 is
rotated these gears are also rotated by the shaft.
Journaled on suitable ball bearings 84.and ar-
ranged in axial alignment with shaft 15 is a stub
shaft 86 which is formed with a toothed portion
87 which is adapted to be engaged with a dental

clutch portion 88 for connecting. the .stub:shaft

86 to the shaft 75. Mounted upon the stub shaft
86 is a coupling member 89 which is adapted to
be connected to another. coupling member and
mechanism (not.shown) for establishing a drive
connection to the front wheels of the vehicle.

Means are provided: for shifting the dental
clutch member 88 for establishing a drive to the
front wheels. To this end the dental :clutch
‘member 88 is provided with an annular recess
into which projects a clutch shifting fork or ele-
ment 92 which is suitably supported upon a rod

- or shaft 93 arranged for slidable movement in a
direction axially of shaft 75. The shaft 93 pro-
jects exteriorly of member or extension 171.and is
formed with a rectangular notch. or.recess. 94
adapted to receive a projection or finger 95 in-
tegrally formed as a part of a control.lever 96
for actuating rod 93 and shift fork 92 to establish
or disestablish a drive connection: through the
transmission gearing to the front wheels. . The
lever 98 is pivotally .supported upon. a shaft 91
which is carried in a forwardly extending bracket
portion 98 integrally formed upon the member 17.

The shaft 15 is provided with a splined portion
161 upon which is slidably mounted gear 102
whiech is of a larger diameter than gear 13 and
which. is adapted to be engaged with gear 13

-through longitudinal movement on the splined
portion 101 of shaft: 5.

The shaft 15 extends rearwardly of the trans-
fer case or housing 15 and supports an element
{04 forming part of a coupling which is con-
nected to a drive shaft (not shown) for irans-
mitting power through the transmission gearing
and transfer case mechanism to the rear wheels
of the vehicle.

Means are provided for shifting the gear {02
along the. splined portion {01 of shaft 15 so as
to provide for a variation in ratio of power trans-
mission to the vehicle wheels. To this end, gear

- 182 is provided with a laterally extending. portion
formed with an annular recess 106 into' which
extends a bifurcated member (07 formed with
o boss portion 108. The boss portion 108.is
bored to be received or mounted upon. a shaft
109, the latter being arranged for longitudinal
slidable movement parallel with the axis of shaft
15.  The rod or shaft 109 projects forwardly of
member 11 and is provided with a keri or recess
. 110. Mounted upon shaft 97 is a lever | hav-
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ing a depending portion {12 fitting into the recess
or kerf-110.in shaft 169. Thus by pivotal move-
ment of lever 110 about the axis of shaft 97,
the rod 109 may be-moved longitudinally - to
shift the position of gear 102, ... ' :

~'When the igear 102 is-in mesh with 'gea,r' I3

‘gs shown'in Figiire 1, 8 low gear ratio is estab-

lished.- for-the transmission of power through

‘the -transfer ‘case gearing to the shaft 16 and

thence - to the vehicle wheels. The standard
ratios of power transmission obtainable by the

‘gearing - contained in the main fransmission

housing 10 may be transmitted through shaft
15 to the vehicle wheels by moving the gear 102

‘along the splined ‘portion- (81 until dental clutch

teeth ‘or internal teeth formed on gear 102 take
over or engage dental -clutch teeth (14 formed
on-gear 82.. ‘In this position the shaft 15 is con-

‘neeted -through- the splines 161 and the dental

clutch teeth: 184 in engagement with gear 102 to
transmit- power from the transmission shaft 29
to -the vehicle wheels without variation in speed
ratio by reason of the gearing contained.in the
supplemental or transfer gear housing 45.

-.A§ 'will be obvious from Figures 2 and 3, the
level of lubricant indicated at 23 in the ‘main
transmission housing- 18 is'above the level of the
lubricant contained in the supplemental or trans-
fer gear housing 15, the level of lubricant in the

Jatter being indicated at 24.. The present inven-

tion inéhides a méthod and means for maintain-
ing the ‘proper-lubricant levels in the main and
supplemental :transmission . housings: -In- -the
embodiment -of the invention illustrated-in the

-drawings, the lubricant level in the main trans-
-mission housing 10 is above the level of lubricant
.in the supplemental ‘housing 15, and in order to

maintain the lubricant at the higher level-in one
of the housings,-its supply.is replenished by con-
veying ‘lubricant-from the supply of the lower
level. :-The lubricant-supply at the higher lever

“is maintained at such level through the provision
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.and 15. : o T
..One . embodiment of the: lubricant -conveying

shown in Figure 3.

of a passage or duct {16 for permitting flow of
lubricant from housing 10 into housing 15 when
the level of lubricant in housing 10 rises above

-the duct or opening (16. .
.~ The -arrangement -or. method of conveying

lubricant: from the lower level supply to the
higher -level lubricant supply is accomplished

‘through:the pumping action of the rotating gear-

ing contained in the transfer case in-collaboration
with.a lubricant conveying channel or passage
establishing communication between housings 10

meanhs is illustrated in Figures 3, 5 and 6.. In this
form, a-shroud or lubricant. guide -8 is formed
with @n upper wall 119 and side wall portions. 120
and {21, the latter being astraddle upper: por-
tions of gears 72 and 82 as more particularly
The wall portion {19 termi-
nates at its lower end in-a lip 122 adapted to be
secured to the wall of the transfer case or supple-

.mental housing 15 by means of a bolt 123, while

the upper -extremity of wall-119 terminates in a
portion 124 which is secured to the transfer-case
or housing by means of a bolt {25. The upper

wall portion 1i9 and side portions 120 and 121

of .the shroud.form a lubricant collecting zone

. 126 the lubricant being moved to this zone by the

rotational movement of gears 72 and 82 in coop-
eration with the lubricant guide 118. A tube or
passage 128 establishes communication between
the main and supplemental housings so that
lubricant is conveyed from one housing to the
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other. As shown in Figures 3, 5 and 6 this lubri-
cant conveying means is in the form of a tube
128 which is joined with a fitting 129 formed on
the shroud (18, the upper end {30 of the tube
being configurated to project through an opening
131, which also forms a suitable vent between the
main and supplemental transmission housings to
facilitate the equalization of atmospheric pres-
sure hetween the housings. Other venting means
may be provided in the form of an opening 133,
if desired. FProm examination of Figure 3 it will
be seen that rotation of gears 12 and 82 in the
directions indicated by the arrows moves lubri-
cant to the zone {26, the gear teeth acting as a
pumping medium forces lubricant through the
passage (28 from the lubricant supply in the
transfer case {3 into the main transmission hous-
ing 10 so as to provide g means for replenishing
the lubricant at the higher level in housing 10
whenever the transmission is in operation.

As illustrated in Figure 4 there is an opening
135 disposed adjacent and above the channel or
opening {16 and of larger diameter. It has been
found under certain conditions that considerable
“froth” of the lubricant may be set up in the
transmission housing 10 by reason of the rapid
rotation of the gearing and the larger opening
135 is for the purpose of facilitating rapid dispo-
sition -of frothing lubricant to move from. the
main transmission housing [0 into the transfer
case 5. By this means the actual level of lubri-
cant in housing 10 is prevented from rising to an
undue level which may occur. under the contin-
uous fow of lubricant through channel 128 from
the lubricant supply in the transfer case 15 dur-
ing operation of the mechanism. If too much
lubricant flows from housing 15 into housing 10,
the -lubricant level in the supplemental housing
or transfer case |5 may be lowered so that insuffi-
cient lubrication of the gearing in housing 15
might result. The larger opening {35 eliminates
the possibility of an excessive rise of lubricant
level in the main transmission housing.

While I have illustrated one embodiment of
method and apparatus for conveying Ilubricant
from one housing to another, it is to be under-
stood that I do not wish my invention to be lim-
ited to the specific disclosure, but that I con-
template broadly the method of utilizing the
pumping action of rotating gearing in one hous-
ing in collaboration with a lubricant transferring
channel or passage leading to another housing
from a zone in which lubricant is conveyed by
gearing so as to establish a flow of lubricant from
one. housing to another.
through the arrangement of my invention lubri-
cant may be conveyed from a source of supply in
one housing at one lubricant level to an adjacent
housing in which lubricant is maintained at a
different level: .and adequate lubrication of
mechanism in both housings is obtained without
the utilization of extraneous lubricant pumps and
the like.. Furthermore the arrangement of vent
opening and lubricant passages provide for the
‘maintenance of the proper level of lubricant in.
oth housings and for edualization of pressure
within the housings. -

It is apparent that, within the scope of the
invention, modifications and -different arrange-
ments may be made other than is herein disclosed
‘and the present disclosure is illustrative merely,
the invention comprehending all  variation
thereof.

What I claim is: o

1. In combination, a ‘main housing adapted to

It will be seen that -
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enclose mechanism including change speed gear-
ing for an automotive vehicle; a supplemental
casing secured to said main housing; one of said
housings having a wall forming a partition be-
tween said housings; supplemental change speed
mechanism contained in the supplemental hous-
ing and:including a pair of interenmeshing gears
driven by mechanism contained in said main
housing; each of said housings adapted to con-
tain liquid lubricant; a passage between said
housings through which liquid lubricant may be
transferred from the supplemental to the main
housing; means partially surrounding the pair
of interenmeshing gears in said supplemental
housing forming a chamber adapted to ke filled
with liquid lubricant by rotation of said pair of
gears from the supply of lubricant in the supple-
mental housing, said chamber being in com-
munication with said passage for directing flow
of lubricant therethrough by pumping pressure
set up by said pair of rotating gears, and a second
passage in said partition spaced from said first
mentioned passage through which lubricant may
flow by gravity from said main housing to said
supplemental housing for determining the Iu-
bricant level in said main housing.

2. A system for lubricating power transmission
mechanism including a main transmission hous-
ing; a supplemental transmission housing se-
cured to said main housing and including a wall
‘disposed between said main and supplemental
housing; power transmission mechanism con-
tained in each of said housings; the power trans-
mission mechanism, in said supplemental hous-
ing including a pair of interenmeshing gears;
both of said housings adapted to contain a sup-
ply of liquid lubricant; a lubricant passage
formed in the wall between said housings for
predetermining the lubricant level in said main
housing at a higher level than that in the sup-
‘plemental housing; a shroud positioned adjacent
and partially surrounding the pair of interen-
meshing gears in said supplemental housing; a
lubricant conveying duct connecting said shroud
‘with said-main-housing; said pair of gears being
adapted for rotation in a direction to direct
liquid lubricant from the supply in said supple-
mental housing through said duct to said main
housing, and an air vent opening formed in the
wall between said housings for equalizing the air
pressure in said housings.

3. A lubricant system for power transmission
gearing including a main housing; a supplemen-
tal housing secured thereto; one of said housings
-having a wall disposed between the housings;
power transmission mechanism contained in said
‘housings, the power transmission mechanism in
said supplemental housing including a pair of
interenmeshing gears driven by the power trans-
mission mechanism contained in said main hous~
ing; each of said housings adapted to contain a
supply of liquid hibricant normally at respec-
tively different levels in said housings; said wall
-being formed with a passage whereby lubricant

“may flow by gravity from said main housing to

the supplemental. housing to establish the lu-
bricant. level in- said: main: housing; a .sec-
iond ‘lubricant . passage of larger dimension
‘formed in the wall between said housings and
disposed at -a higher level than the first men-

-tioned. passage; means partially enclosing the

pair of interenmeshing gears in said supplemen-
-tal housing forming a chamber in which lubricant
1s delivered by said gears during rotation there-
-of, ‘and a third passage arranged between the
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9
chamber formed by said gear enclosing means
and the main housing whereby the rotation of
the pair of gears directs lubricant from said
chamber through said third mentioned passage
to the main housing from the lubricant supply
in the supplemental housing.

DELMAR G. RCOS.
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