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10 Claims.

. - This:invention: relates to:gauges and more par-

© - tiewlarly: to- gauges' of a character adaptable for

facilitating the positioning or assembling of gear

mechanism  or- other- mechanical. elements. In

- 5 the manufacture or assembly of axle drive:mech-

‘anismon gearing, it is highly desirable, if not

absolutely: essential, that the driving gear prop-

erly: mesh: with the: driven gear. To obtain this

proper emmeshment, the pitch lines of the driv-

10:-ing-and- driven gears should coincide and the

- -assembly of the driving and driven gears in an

“axle: drive of an automotive - vehicle presents

- difficulties: in: determining. the respective: proper

- positiens: of. these gears.  The complexities of

18 the problem are: aggravated: by: reason of the use

“of shims to: adjust one or both of- the gears
making up a gear set. or drive.

‘An object -of " this; invention. is the provision

- of 'a: gauge or- gauging: means for quickly and

o0y accurately determining the proper setting or po-

sitioning of the driving. gear with respect to:a -

-~ “driven gear.

Another object of the invention re51des in the-

- " provision: of a.simple yet. effective gauging means

of; which  is. not. only adapted: for-efficient use in
properly: setting: the driving gear when the- unit
is: initially; assembled, but which is: particularly
adaptable  wherever service replacements: are
needed: in. order. to- properly position the driving

30; g€ar so that efficient: and. qmet enmeshment of
the gears. may- be had.

Another object of the invention resides in the
provision of ‘a. gauging:-means that may be uti-
lized with:. different  sizes ‘of gears -and where

- gy vatious sizes: of bearings are used to support the
‘ gear'mechanism,
A further object. of the invention re51des in
“.a gauging means for- adjusting gears:which is
provided with an element, the position. of which
40 -immediately indicates to the. workman. ‘the posi-
tion of a pinion and from which may be directly
determmed the; thickness of shim required for
properly. locating & driving pinien: with respect
-to. s driven gear.
48~ Further objects.and. advantages are within the

scope of this invention. such as relate to the

arrangement, operation and function. of the re-
lated elements of the structure, to various details
-of: ‘construction. and. to. combinations of parts,
50 elements per se;-and to: economies of manufac-
ture and: numerous. other: features as will: be
apparent from- a consideration of the specifica-

‘tion. and: . drawing of a. form of the 1nvent10n,,

- 'which. may: be-preferred, in which:
u Figure 1is a horizontal sectional view of a

(CL. 33—181)

housing and driving pinion assembly of typical
construction showing the gauging means. of my
invention in a position of use;

Figure 2 is a plan view of the gauging means
of my invention;

Figure 3 is a sectional view through the gaug-
ing means taken substantially on the line 3—3
of Figure 2;

Figure 4 is a sectional defail view taken sub-
stantially on the line 4—4 of Figure 2;

“Figure 5 is a fragmentary view showing the
use of a gauge of my invention with a structure
having: different bearing size.

While I have shown the arrangement of my
invention: as utilized as gauging means for po-
‘sitioning driving pinions for drive axle assem-
bilies; it is. to: be. understood that I contemplate
its: utility for adjusting any type of mechanism
wherever the same may be found to be useful.

The. ‘axle. drive mechanism illustrated in Fig-
ure 1 with which the gauge of my invention has
particular utility consists of an axle differential
housing 10 of an automotive vehicle, which is
preferably of integral cast formation having a
driving pinion supporting. portion {1 and axle
bearing supporting portions 2 and 3. A typi-
cal installation of driving. pinion for rear axle
is disclosed including a. shaft 15, upon which is

-integrally: formed a driving pinion 16 adapted
for enmeshment with a driven or main gear 17,
the- position of which is shown in dotted lines
in PFigure 1. The shaft {5 adjacent the pinion
16 carries the inner race 18 of a tapered roller
bearing having rollers {9 and an outer race 20.
Spaced: from this bearing structure is a second
roller bearing structure 22 comprising an inner
race. 23 mounted directly upon the shaft 15, ta-
pered rollers' 24, and an outer race 25. These
bearing structures are so arranged as to resist
both the radial load and longitudinal thrust of
the driving pinion.

Interposed between the inner races 18 and
23 respectively of the bearings is a spacing collar
2T which serves to separate the bearing struc-
ture.. The projection I of the housing i0 is
provided with inwardly extending annular shoul-
ders. 30 and- 3f which form seats or abutments
for the outer ‘races 20 and 25 of the bearings
respectively. As hereinafter explained, shims 32
of varying thicknesses may be inserted between
the outer race 20 and the shoulder 30 in order
to properly adjust the position of the driving
pinion .16, and shims 36 may be inserted be-
tween the: bearing spacing means or collar 21
and one of the inner bearing races as hereinafter
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explained. The end of the shaft 15 is splined
as at 34 to receive a member 35 which is also
correspondingly splined to rotate with the shaft
{5. The member 35 forms an element to which
the main driving or propeller. shaft. (not shown)
of the vehicle may be connected to actuate the
drive pinion 16.

The splined end of the shaft 15 is provided with
a reduced threaded tenon 37 upon which is posi-
tioned a washer 38 engageable with a portion of

the member 86 and a threaded nut 89 which,

when drawn up, holds the driving pinion in en-

gagement with inner race 23 of bearing member’

22 against the spacing collar 21. The extremity
of the projection [f of housing 0 is provided
with an oil seal in the form of a sheet metal
cup-like member 41 within which is positioned an
annular sealing member 42 of felt or other suit-
able material which is held closely in engagement
with a projecting portion of member 35 by means
of a coil spring 43.

The portions {2 and 13 of the housing, which
enclose and are secured to axle housings or tubes
45 and 46, are provided with semi-annular bear-
ing seats 48 and 49, each having a shoulder 58
and 91 adapted to receive bearings (not shown)
for supporting the vehicle axles.’

The bearing seats 48 and 49 together with the

shoulders 50 and Bl serve to accurately position

bearings which' carry the differential structure
and associated mechanism (not shown) and as the
bearing seats 48 and 49 are accurately machined
about the center line C of the axles, these seats
provide a satisfactory locating point from which
may be determined the adjustment or proper set-
ting of the drive pinion 16.

The gauging means or structure of my inven-
tion is inclusive of a body portion 55 having later-
ally extending projections 56 and 51 which are
substantially in alignment. These projections are
bored to snugly yet slidably receive a gauge pin
or shaft 59. 'The projection 57 is provided with
an extension 60 having a laterally extending abut-
ment 61 forming a gauging surface for a purpose
to be hereinafter explained. The end of shaft
59 adjacent the projection 60 is under-cut or re-
lieved as at 62 in order to eliminate close ma-
chine work on the Iateral wall of projection 60
adjacent the end of the shaft 59. There is pro-
vided an opening 63 in the shaft which is adapted
to receive a cotter key 64 to prevent the inadvert-
ent removal of the gauging shaft from the body
member 55.

It is to be noted that the body member is
preferably of hollow formation to decrease the
weight of the gauge structure. The portion 55 is
provided with a plurality of cylindrical gauging
surfaces, there being two illustrated designated
65 and 66, the surface 65 being the gauging sur-

. face employed or contacting one of the axle sup-

porting bearing seats 49 from which a gauge indi-
cation may be had as hereinafter explained.  The
other extremity of the member 55 is formed with
a cylindrical tenon 68 upon which is snugly yet
slidably supported an annular collar or member
10 which is provided with gauging surfaces 71 and
72 which in the gauge illustrated have the same
respective diameters as those of gauging surfaces
65 and 6. In the illustration in Figure 1, the

gauging surface T{ is adapted for engagement

with the axle bearing surface 48 which with
surface 63 engaging bearing surface 49 form the
basic locating points or surfaces to determine
the relative position of the driving pinion 186.
It is to be noted that during gauging operations
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the end of gauge shaft 59 is spaced from the
inner wall of the lateral projection 61 to admit
the insertion of a thickness or “feeler” gauge.

In the use of the gauge of my invention with
the radii of curvature of the surfaces 65 and Ti
the same as the radii of curvature of the bearing
seats 48 and 48, the gauge is positioned as shown
in Figure 1 with the surfaces 65 and 711 in en-
gagement with the axle bearing seats and the
extremity of the gauge pin 59 in engagement with
the face of driving pinion {6, which has been pre-
liminarily assembled as illustrated in the draw-
ing. ‘With the pin 59 in contact with the pinion
bearing 16, a.thickness gauge is inserted in -the
slot or space S occurring between the other end
of the pin 59 and the lateral projection §i. 'The
gauge is so constructed that the width of slot S
is normally a fixed dimension as, for-example, a
gauge of .010 inch thickness snugly fits'in the slot
for the correct setting or positioning of the
drive pinion (8. Thus, by inserting thickness
gauges in the slot 8, a direct indication is given
as to the thickness of shims 32 and 36 which must
be inserted or taken out so as to properly position
the bearing race 28 which in turn determines the
position of the pinion i6. For example, if the
constant or fixed width of slot 8 with the driving
pinion 16 in the proper position is .010 of an-inch,
and it is found that upon the application of
thickness gauges inserted in slot S that the slot
is .014 inch in width, this indicates to the gauge
user that a thickness of .004 inch in shims 32 and
36 must be inserted between the race 20 and
the shoulder 38, and- between spacing collar 21
and race 23 in the housing to bring the driving
pinion {6 to its proper position for enmeshment
with the main driven gear-{1.
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Figure 5 illustrates the use of the gauge with -

an arrangement wherein the axle supporting
bearings are of a different dimension, in which
construction another series of surfaces may be
utilized as positioning  points for the gauge
mechanism. In this arrangement the bearing
seat 48’ is of & radius equal to the radius of the
cylindrical gauging surface 72 so as to properly
position the gauge in a housing construction hav-
ing smaller axle supporting bearings. When the
surfaces 68 and 72 are used as illustrated in
Figure 5, the collar 78 may be moved longitudi-
nally so that the surfaces 65 and T/ project into
the interior of the housing so as to permit the
surfaces 66 and 72 to be properly and effectively
utilized as gauging surfaces. While I have illus-
trated two sets of gauging or locating surfaces
arranged in stepped or echelon relation, that is,
surfaces of the proper diameter to accommodate
different axle bearing supporting surfaces, it is
to be understood that any number of locating
surfaces may be provided and utilized in this
manner without departing from the scope of the
invention. :

It is apparent that within the scope of the-

invention, modifications and  different arrange-
ments may be made. cther than is herein dis-
closed, and the present disclosure. is illustrative
merely, the invention comprehending. all varia-
tions thereof. -

What I claim is:

1. An apparatus for determining the position
of a driving gear in a differential housing com-
prising, in combination, 2 body member; a gear
engaging member movably supported upon the
body member; means associated with said body
member engageable with bearing seats in a- dif-
ferential housing for positioning the body mem-
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ber with respect to the differential housing, said

- body member having a projection positioned ad-

jacent but spaced from said gear engaging mem-
ber, the position of the gear engaging member
with respect to said projection -indicating the

relative position of the gear in the housing.

10

2. An apparatus for determining the position
of a driving pinion in a differential housing com-
prising, in combination, a body member having
8 bore therein; a pinicn engaging pin slidably
carried in the bore in said body member; a plu-

‘rality of means associated with said body mem-

“ber having locating surfaces engageable Wwith
- bearing seats in a differential housing for posi-

15

‘housing.

25
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45

tioning. the body member with respect to the
differential housing, said body member having
a portion positioned adjacent but spaced from
said pinion engaging pin, the position of said

pin with respect to the portion of the body mem-
“ber ‘positioned adjacent thereto indicating the

relative position of the driving pinion -in the

3. A gauging means comprising a body mem-

- 'her having a bore therethrough; a work engag-
Iing member movably mounted in the bore, said

body member having a relatively fixed locating
surface; a movable element carried by the body
member providing a relatively movable locating
surface, said body member having a projecting
pbortion normally spaced from the end of the
movable work engaging member, the position of
the work engaging member with respect to the
projection determining the relative position of

the work.

* 4, A gauging means comprising a body mem-
ber having a bore therethrough; a work engag-
Ing member: slidably mounted in the bore, said
body member having a relatively fixed cylindri~
cal surface; a movable element carried by the

‘body member and having a relatively movable

cylindrical surface, said body member having

"a projecting portion: normally spaced from the

end of the work engaging member when the latter
Is in contact with the work, the position of the

work engaging member with respect to the pro- -

jection “determining the relative position of the

work.

. o
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~B; A gauging means comprising a body mem-
ber having a bore therethrough; a gear engaging
member movably mounted in the bore, said body
member having a fixed locating surface; an ele-
ment movably supported upon said body mem-
ber providing” a movable locating surface, said
body. member having a projécting portion nor-
mally spaced from the end of the gear engaging
member when'the latter is in contact with the

" gear, the position. of the gear engaging member
. with respect to the projection determining the

60

relative position of the gear.
6. A gauging means comprising a body mem-
ber having a bore therethrough; a work engag-

.~ ing-member movably mounted in the bore, said
“body member having a fixed locating surface;

- an element movably carried by said body mem- -

3
ber and constituting a movable locating surface,
said body member having a projecting portion
normally spaced from the end of the work en-

gaging member when the latter is in contact
with the work, the position of the work engag-

- ing member with respect to the projection deter-

mining the relative position of the work.

7. A gauging means comprising a body mem-
ber having a bore therethrough; a work engag-
ing member movably mounted in the bore, said

- hody member having a fixed locating surface;

an element carried by said body member and
constituting a movable locating surface, said body
member having a projecting portion normally
spaced from the end of the gear engaging mem-
ber when the latter is in contact with the work,
the position of the gear engaging member with
respect to the projection determining the relative
position of the gear; and means carried by said
gear engaging member to hold the same in said
body member.

8. An apparatus for determining the position
of a driving pinion in a differential housing in-
cluding a gauge frame member having a bore
therethrough; a pinion engaging plunger slid-
ably mounted in a bore in said frame member,
said frame member having a projecting portion
normally spaced ' from the extremity of said
plunger; means carried by said plunger for slid-
ably retaining the same in the frame member,
said frame member being formed with a rela-
tively fixed cylindrical gauge locating surface.

9. An apparatus for determining the position
of a driving pinion in a differential housing in-
cluding a gauge frame member having a hore
therethrough; a pinion engaging plunger slid-
ably mounted in a bore in said frame mem-
ber, said frame member having a projecting
portion normally spaced from the extremity of
said plunger; means carried by said plunger for
slidably retaining the same in the frame mem-
ber, ‘said frame member being formed with a

relatively fixed cylindrical gauge locating sur-

face; and a relatively movable gauge locating
surface slidably mounted upon the gauge frame
member. -

10. An apparatus for determining the position
of a driving pinion in a differential housing in-
cluding a gauge frame member having a bore
therethrough; a pinion engaging plunger slid-
ably mounted in a bore in said frame member,
said frame member having a projecting por-
tion normally spaced from the extremity of said
plunger; means carried by said plunger for slid-
ably retaining the same in the frame member;
said frame member being integrally formed with
a series of juxtaposed gauge locating surfaces;
a3 cylindrical portion formed on said gauge frame
member; and an element slidably mounted upon
the -cylindrical extension of the frame member
provided with a correspondingly spaced series
of gauge locating surfaces.

DEAN A. WALTERS.
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