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70 all whom it may concern: :

Be it known that I, Rarer M. Lovesoy,
a citizen of the United States, and resident
of Meredith, county of Belknap, State of
New Hampshire, have invented an Improve-
ment in Worm-Gearing, of which the fol-
lowing description, in connection with the
accompanying drawing, is a specification,
like characters on the drawing representing
like parts.

This invention relates to improvements in
worm gearing and particularly such as is
utilized in the steering gear of automobiles
and like machines in which rotation of the
steering wheel and stem is transmitted
through a worm gear to a transversely ex-

“tending rock shaft or steering shaft, and
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from the latter to suitable mechanism for
directing the wheels. ' ‘

In order to provide means which will per-
mit the vehicle to be turned in a relatively.
small space it is necessary to provide a gear
segment which may be adjusted through a
relatively large angle.

In ordinary operation however, where the
vehicle is guided in a substantially straight
course the angular movement imparted to
the gear is very slight, as a consequence the
wear in the gear teeth is mainly limited to
the central portion of the segment and the
wear in the worm is likewise mainly upon a
small amount of the circumference of the
worm so that in use the wear upon the worm
and upon the worm gear in these practically
constantly intermeshing sections is so great
as to result in lost motion and in the conse-
quent rattling between the worm and the
worm gear. '

It is desirable to provide means for com-
pensating for wear thus caused in order that
the mechanism will respond quickly to any
movement of the steering wheel and also to
avoid rattling. Furthermore in the con-
struction of gears which are hardened after
Laving been cut there is frequently a small
amount of warping which renders the inter-
meshing surfaces inaccurate and it is de-
sirable to provide means for compensating
for inaccuracies thus produced. :

The present iiivention contemplates the -
provision of intermeshing members which
are yieluably maintained in intimate erigage-
ment in such a manner as to prevent or take
up lost motion and also to maintain such re-

lation of the parts that relative rotation of

55

one member will cause immediate responsive

rotation in the other member.

The invention is disclosed herein as ap-

plied to the steering gear of an automobile
in which a worm is mounted upon the stem
of the steering wheel and engages a segment
which is pivotally mounted upon a member
fixed to the steering shaft of the machine,
resilient means being interposed between
said member and said segment in such posi-
tion as constantly to force the teeth of the
gear into intimate engagement with the
threads upon the worm.

A further feature of the invention is to
provide means for preventing an undue
radius of movement of said worm gear so
that the worm may be removed and replaced
readily. '

Other features of the invention will more

fully appear from the following description,.

the accompanying drawings and will be par-
ticularly pointed out in the annexed claims.

Figure 1 is a view partly in section of the
supporting mechanism of an automobile em-
bodying a preferred form of my invention,

Fig, 2 is a detail view of the gear seg-
ment showing the bifurcated extension which
cobperates with the member upon which the
gear segment is mounted to himit its move-
ment under the action of the spring,

Fig. 3 is a view similar to Fig. 1 disclos-
ing a different specific construction adapted
for the same purposes.

As illustrated in the drawing the steering
mechanism comprises a two part cylindrical
casing 1 each member having ears 2 by
means of which the sections may. be bolted
together. The casing preferably may be
provided with extensions or brackets 3 and
4 adapted to form bearings or spaces for
the bushings forming the journals for the
stem of the worm gear. A shell 5 preferably
formed integral with the brackets 3, 4 and
the casing 1 forms an oil tight housing
adapted to contain the steering mechanism
which will hereinafter be described.

The worm gear preferably comprises a hol-
low shaft 6 having at its intermediate por-
tions threads 7 and.its lower end reduced to
form a shaft 8 which is rotatably mounted.in
bearings 9 in the bracket 8. At its upper end
the shaft 6 desirably may be provided with
a flange 10 and beyond the flange with a
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reduced portion adapted to fit rotatably in
a bushing 12 adjustably seated in the
bracket 4.

The bushing 12 desirably is provided with
a toothed flange 13 and the bracket with a
pawl 15 pivotally mounted thereupon adapt-
ed to engage the teeth in the flange 13 to
retain the bushing in adjusted position.
The lower face of the bushing 12 engages
the upper surface of the flange 10 upon the
shaft 6 and maintains the worm shaft from
longitudinal movement, the bushing 12 be-
ing of sufficient size to permit the with-
drawal of the shaft 6 and its worm 7.

The upper end of the shaft 6 preferably

is recessed and the stem 16 leading to the

steering wheel 17-is rigidly secuved therein
so that the rotation of the steering wheel
will cause the rotation of the worm.

In the usual types of steering gear the
worni engages an entire gear or a segment
of a gear secured upon a steering shaft
which 1s usually a rock shaft connected by
suitable mechanism to the front axle of the
vehicle. Since in the driving of automo-
biles the angular adjustment of the steering
mechanism is relatively slight while the
vehicle is guided in substantially a straight
course a greater amount of wear takes place
upon a small section of the segmental gear
and also upon a relatively small portion of
the worm. -

Means have heretofore been devised for
relatively adjusting the steering shaft and
worm shaft toward and from each other to
compensate for such wear but when such
adjustment is made the. gears are brought
so closely together that a great strain is
placed upon the, gearing if the same is
turned beyond the worn
direction. . Furthermore the amount of ad-
justment of this character is exceedingly
limited. :

As before stated one of the principal ob-

jects .of the present invention is to provide a-

segmental gear of such character that teeth
will be maintained constantly in intimate
contact with the threads of the worm not-
withstanding the wear but will be of suf-
ficient, resilience to permit the engagement
of the teeth beyond the zone of the worn
teeth without binding, so that the steering
mechanism may be operated through its en-
tire amplitude of movement with substan-
tially the same resistance at the end while
thus making the governing of the vehicle
more certain.

In the mechanism™ disclosed herein the
steering shaft 20 is journaled in bearings
centrally disposed in the opposite end walls
of the cylindrieal casing 1 a gear supporting
member 21 being rigidly secured to said
shaft in any suitable manner, for example as
by a key or other suitable means.

In the preferred form of invention illus-

ortions in either-
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trated herein the gear supporting member 21
is in the form of a plate having an outer
curved surface 22 concentric with the eylin-
drical casing and cut away to present flat
faces 23—24 lying substantially at right
angles to each other.

An extension or bracket 25 projects from
the faces 24 and is provided adjacent its

outer end with a pivot 26 for the gear:

segment 27. The gear segment prefer-
ably  is substantially a quadrant hav-
ing a bifurcated extension 28 which strad-
dles the extension 25 of the gear sup-
porting member, said bifurcated extension
having faces 29 which lie in parallelism with
the faces 24 upon the segment supporting
member. The gear segment 25 likewise is
cut away to present a face 30 preferably
parallel or substantially parallel o the faces
93 of the gear supporting member 21.
By reason of this construction the segmental
gear 27 is capable of movement upon its
pivot 26, said movement however being lim-
ited by the engagement of the face 29 upon
the extension with the face 24 upon the gear.
supporting member, or if moved in the op-
posite direction will be limited by the en-
gagement of the face 30 upon the gear
segment with the face 23 upon the gear sup-
porting member. '

Tt will be obvious that by reason of this
movability of the gear segment, means may
be provided for so adjusting the same as to
retain its teeth in intimate contact with the
worm notwithstanding the wear between the
same and if resilient means be provided for
maintaining such contact the proper relation
of the gears will be maintained at all times
whether the wear occurs through a portion
or the whole of the intermeshing surface of
the gear and worm.

A convenient means for maintaining this
constant engagement as illustrated in the
drawing comprises a helical spring 31 seated
in an aperature 32 in the gear supporting
member 21 having its outer end bearing
against the flat face 30 of the segmental gear
27 at a point near the end of the segmental
gear. This spring may, of course, be of any
desired strength, and should be of such
strength as to hold the teeth of the segment
in contact with the thread of the worm at
all times so that the same is prevented from

‘rattling.

In order to-assist in assembling the ap-
paratus the gear supporting member 21 de-
sirably is provided with a cut away portion
88 adapted to receive a stud 34 or a lug in
the casing, the cut away portion 33 being
sufficient to permit the necessary amplitude
of ‘movement of the gear segment but
adapted to prevent the rotation of the gear
to such a position that it cannot be engaged
by the worm when the same is introduced.

It will be obvious therefore that inasmuch
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as the rotation of the gear supporting mem-
ber within the casing is limited and since
the pivotal movement of the gear segment
relatively to the gear supporting member is
limited by the positions of its faces 29, 30
to the faces 24, 23 of the gear supporting
member the teeth of the gear 27 will always
be in position to be engaged by the thread
of the worm 7 so that in assembling it is
merely necessary to insert the end of the
worm shaft 8 into the casing until the worm
engages the teeth of the gear segment then
rotate the worm until the end 8 of the worm
shaft is seated in its bearing 9. The bush-
ing 12 may thereupon be screwed into place
so as to prevent longitudinal movement of
the worm shaft and locked in such position
by the pawl 15.

Fig. 3 illustrates a modified form of my
invention which is somewhat simpler in con-
struction than that heretofore described.

The construction disclosed in Fig. 3 com-

prises the same forin of casing 1 with ex-
tensions or brackets 3—4 and casing 5, the
worm shaft 6 carrying the worm 7 being

" mounted in bearings 9, 12 in the manner

30

35

40

45

50

58

80

66

heretofore described. In this form of con-

_struction however the steering shaft 20 is

provided near one end with a preferably
substantially rectangular block 35 which con-

veniently may be formed integral with the -

shaft by drop forging. This block may be
planed on its opposite sides to form parallel
bearing surfaces and preferably is provided
centrally of each side with slots 36 forming
keyways. In this construction the segmental
gear member 37 comprises a suitable plate
having teeth 388 upon its face engaging the
worm 7, the segmental plate 37 being pro-
vided at the opposite end from the toothed
end with a rectangular recess or slot 39 to
receive the block 35. This slot preferably
is milled in the plate 37 and can be accu-
rately formed so as to provide a running
fit between the inner walls of the slot and
the sides of the block 35.

The walls of the slot preferably are milled

'1ongitudinally to form keyways 40 adapted

in codperation with the keyways 86 in the
block 35 to embrace a suitable key and
thereby provide a sliding engagement be-
tween the block 35 and the gear segment.
The gear segment 37 is bored radially to
provide a cylindrical aperture 41 to receive
a helical spring 42, one end of the said

spring being seated against the end wall 43

of said aperture and the other end of the
spring upon the face 44 of the block 35 so
that the spring tends to force the gear seg-.
ment 37 firmly into engagement with the
threads 7 of the worm to maintain it firmly
in contact therewith notwithstanding any
wear which may occur upon the teeth of
the segment or the worm. By reason of
this construction rattling is entirely pre-

g

vented and a proper engagement between
the teeth of the segment and the worm main-
tained at all times.

In order to prevent the gear segment from
dropping off of the block 35 when the worm
is removed an aperture 45 may be drilled
transversely of the block 85 and a bolt or
rod 46 may extend through apertures 47,
18 in the gear segment 37 in alinement with
the aperture 43, the aperture 45 being made
sufficiently larger than the bolt or rod to
permit the movement of the gear segment
necessary to compensate for wear. The ap-
erture, however, should not be large enough
to permit disengagement of the teeth of
the segment from the worm since if such
disengagement were permitted a slipping
of the gears might occur which would cause
the driver to lose control of the steering
mechanism.

It will be obvious that this construction
is of a simple character and adapted to
be readily constructed by the usual milling
and planing machines without the necessity
of providing special jigs, etc.

It will be understood that the particular
embodiment of the invention disclosed
herein is illustrative merely and is not re-
strictive, that the segmental gear instead
of being pivotally mounted may be slidably.
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mounted and other forms of adjustable or -

resilient means utilized to maintain the gear
teeth in contact with the worm and that
various mechanical changes may be made
within the spirit and scope of the following
claims. Tt will also be understood that this
invention is not limited in its application
to steering apparatus but is broadly adapted
for use in gearing in which one portion of

“the gearing is subject to greater wear than

others.
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Having thus described my invention what

I claim as new and desire to secure by Let-
ters Patent is;

1. A worm gearing comprising a worm,
a codperating rotatable member having a
gear segment adapted to engage said worm,
a spring for forcing the gear segment into
intimate contact with the threads of the
worm and means for preventing undesirable
displacement of the segment relatively to
said rotatable member upon the removal of
the worm from engagement with said- seg-
ment. A

2. In a steering gear or controlling de-
vice, a steering shaft, a member rigidly se-
cured thereon, a  gear segment slidably
mounted upon said member, a worm engag-
ing said segment and a spring interposed
between said member and said gear segment
adapted to maintain the gear teeth in inti-
mate contact with the threads of the worm
and means for preventing disengagement of
the teeth of said gear segment from said
worm.. - ’ '
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3. In a steering gear or controlling de-
vice, a steering shaft, a rectangular member
integral therewith and having parallel guid-
ing faces, a gear segment having a slotted
portion engaging and slidably keyed upon
said member, guiding means for causing said

gear segment to retain the same angular po-

sition in respect to said shaft, a worm en-
gaging said segment and a spring seated be-
tween said member and said gear segment
adapted to maintain the gear teeth in inti-
mate contact with the threads of the worm
and means for preventing disengagement of

‘said gear segment from said worm.

4, In a steering gear or controlling device,
a steering shaft, a rectangular member rigid
therewith having a key secured thereto, a
gear segment slidably mounted upon the
said rectangular member and slotted to pro-
vide a key way for said key, a worm shaft

disposed at right angles to the axis of said
steering shaft, a worm on said shaft engag- -

ing the teeth of said gear segment, a helical
spring seated in a recess in said gear seg-

‘ment and bearing upon said member adapt-

ed to maintain the gear teeth in intimate
contact with the worm.

5. In a steering gear or controlling de-
vice, a steering shaff, a rectangular member
rigid therewith, a gear segment slidably
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mounted upon the said rectangular member,

a worm shaft disposed at right angles to the
axis of said steering shaft, a worm on said
shaft engaging the teeth of said gear seg-
ment and a helical spring seated in a recess 35
in said gear segment and bearing upon said '
member exerting pressure in the direction of

- the radius of said segment adapted to main-

tain the gear teeth in intimate contact with =
the threads of the worm and means for 40
limiting the movement of the gear segment
relative to said rectangular member by rea-
son of the influence of said spring.

6. A steering gear or controlling device
comprising a steering shaft, a rectangular 45
member rigid therewith having keys secured
thereto, a gear segment slotted from the end
opposite the teeth to fit slidably said rec-
tangular member, a radial recess extending
farther into the gear from the bottom of'50
said slot, a spring in said recess engaging
said rectangular member, a gear casing sur-
rounding sald gear segment, a worm mount-
ed in bearings in said casing engaging said
gear segment whereby said spring will main- 55
tain the teeth of said gear in engagement
with the threads upon the worm.

In testimony whereof, I have signed my

name to this specification. :
RALPH M. LOVEJOY.



