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This invention relates to g universal adjust-
able drive. o s
The chief object of this invention is to pro-

vide a relatively simple structure and one which !

is easily adjusted whereby two shafts in axia]
alighment may -be angularly ‘adjusted for spe-
cific timing purposes. :

“In certain arts and industries it is essential -

that a certain timing relationship exists between
a source of power and the structure utilizing

that power. In certain applications in the afore~
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said arts and industries, conditions vary ‘so that

the so-called timing ‘requires adjustment.
some particular instances, such timing varia-
tion is extremely critical to ultimate operation
or peak performance, Consequently a slight an-
gular adjustmient between a driving shaft and
a driven shaft may result in a performance all
out of proportion to the minor character of the
adjustment actually effected in the angular re-
lation between the two shafis. : :

In -
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The chief feature of the invention consists .

in - accomplishing the foregoing result by rela--
very readily -ad- .

tively simple means which are
justed. .

The primary characteristic of the invention
is the inclusion between two axially aligned
shafts of two toothed surfaces, one of which is
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of appreciable length and one of- which . (and -

not necessarily the other one) is longitudinally
slidable and rollable relative to the -other
toothed surface in -mesh therewith, . o

Other objects and features of the invention
will be set forth more fully hereinafter.

The full nature of the invention will be un-
derstood from the accompanying -drawing, the
following description and claims:

Fig. 1 of the drawing is a simple embodiment
of ‘the invention utilizing a central gear and a
pair of meshing pinions, the pinion support and
specific ancherage being shown in section.

Fig. 2 is an end elevation of a triple- pinion
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modification of the invention showing the same -

including a spider type support for the pinion.
Fig. 3 illustrates in central section a slightly
modified form of pinion support, the associated
portion of the central gear being illustrated in
section. : - N ‘
In Fig. 1 of the drawing, 10 indicates one shaft
and Il an-axially aligned shaft. - Hérein the two
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shafts are shown terminating immediately ad- °

jacent each other but the same may have abut-
ting contact or one may be recessed and tele-
scopically receive and rotatably support a re-

duced extension upon the end of the other shaft.. 55

Numeral {2 indicates the central gear having
a hub portion 13 which; preferably, is provided
with a tool engageable portion {4. Such por-
tion may be hexagonal so that the same can
readily mount 2 monkey wrench, hand vise -or
the like, . :

Confronting the gear 12 and carried by the
other shaft is a platé-like member 15. 'This
plate-like member may have a cylindrical pe-
riphery or may be of spider form' as illustrated in
Fig. 2, "It also includes a hub portion 16 which
has a peripheral tool engageable portion {7 that
may be similar to the portion (4 or the hub i3.

In offset. relation to the common axis of the
aligned shaft -and, preferably, equidistant inso-
far as arcuate and radial spacing is concerned;
there are provided threaded sockets in the sup-
port member 15. Herein, such sockets are illus-
trated as the threaded apertures 18 -extending
through the plate-like member i5. Threadedly
mounted therein is a bolt-like portion or exten-
sion 18 rigid with a pinion 20. This pinion
meshes with the adjacent toothed portion of the
gear 12. As shown by the two sets of dotted lines-
X and Y, whenever the pinion is rotated rela-
tive to the gear 12 the bolt portion (9 or ex-
tension threads into or out of the threaded
opening or aperture 8 of the support member
15. In so doing, it will be quite apparent that
the :pinion has longitudinal movement along
its axis and hence has sliding movement rela-
tive to the teeth of the gear 12 and rolls upon
said teeth. In so doing, the shaft 11 therefore
is angularly adjusted relative to the shaft 0. .
When the proper angular adjustment for timing:
burposes is obtained, a loc¢k nut 21 may be ap-
blied to the projecting end of the bolt exten-
sion 19 and lock the bolt to the support member -
i15 and prevent further movement of the pinion
relative to said support- member (5. When all
the pinions are so adjusted and similarly locked
to the support member I5, the shaft i{ is locked
in adjusted relation to the shaft 9. .

An easy means of adjustment is as follows:
All ‘the lock nuts 21 are released. Then a hand
vise or monkey wrench. is applied to the collar
14 and a hand vise or monkey wrench is applied
to the collar 11, it being understood that these
members are rigidly secured to their respective
support shafts. The one hand vise may be
turned relative to the other to effect the de-
sired angular adjustment. In that relative
movement the bolt-like extensions 19 either
thread into or thread out of the threaded aper- .
tures i8 simultaneously. . ) :
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Tt will be apparent, therefore, that angular
adjustment between the two shafts can be in
extremely minor amounts and be less than the
angular advance of one of the teeth of the gear
12 or may be greater or lesser than a full tooth
or same even may be adjusted the advance of
one or more full teeth of said gear. The num-
ber of teeth in the pinion 20 and the character
of the threaded connection of the bolt and plate
or support member 15 will determine the amount
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of pinion rolling relative to the gear that is -

effected and the axial movement of the pinioxt~

and, hence, the sliding movement of the pinion ~

relative to the gear.

From the foregoing, therefore, it is- obvious-

that the construction can be designed for- any
desired capacity of power transmission from one
shaft to the other and the invention is of such
character that the shafts have unlimited vari-
able adjustment possibilities. - Such adjustment

ig not restricted to full tooth adjustment for rea-

sons hereinbefore set forth.

For any major angular adjustment between
shafts, greater than permitted by the axial ac--

19, the pinions, efc. can
13 unlocked

- commodation of bolts
be entirely disassociated, or-gear
from shaft {0 and ‘
ated with the pinions and the final adjustment
effected by means of the bolts {9. Tt is this pos-
sibility of accurate minor adjustment that con-
stitutes the major value and: utility of the-in-
vention. .- : )

In Fig.
series ‘indicate: parts similar, identical or com-
parable to the primary numerals which desig-
nate, similar, identical or comparable parts illus-
trated in Fig. 1. IR )

This form of the invention shows the support
member 15 as of spider-like character. It isin a

sense one of balanced type but it is not as bal--

anced.as. when such support is-a circular plate,

20

The invention claimed is:

1. In combination with two axially aligned
shafts one being driven by the other, an angular
adjustable connection therebetween including a.
central gear secured to one shaft and having &
tooth face of appreciable length, a plate secured
to the other shaft in confronting relation to the
gear, a plurality of arcuately equally spaced
pinions meéshing with the gear, an axial exten-
sion from each pinion and externally threaded,
said plate having threaded sockets for threaded
extension reception, the pinions being arcuately
movable about the gear upon pinion threading
and unthreading movement upon the plate and

“movable longitudinally of said gear parallel to

the axis thereof in such movement, and means
locking “said extensions in adjusted position in
the plate sockets. :

2. In . combination with two axially aligned
shafts one being driven by the other, an angular

- adjustable connection therebetween including a
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relocated “and then reassoci- -

‘2 of the drawing, numerals of the 100 -
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the periphery of which is concentric with the '

supporting shaft axis.

In Fig, 1, it will be noted that the bolt-like ex-.

_ tension 19 is integral with the pinion 20.. In Fig.

3, numerals of the 200 series indicate like or sim--

ilar parts to those illustrated in Fig. 1 and desig-
nated by the primary numerals.

This embodiment of the invention differs from
that shown in Fig. 1 in that the bolt-like ex-
tension 218 is not integral with the pinion 220
but. is provided with a non-circular pinion sup~
porting portion 225 that is seated in the corre-
sponding complementary, non-circular aperture
226 of the pinion gear. A flange 227 on the ex~
tension 219 in conjunction with the headed por-
tion 228 serves to rigidly secure the pinion 220 to
the bolt-like mounting member 218.

The dotted lines in this figure indicated by X
and Y again indicate the extreme positions of
longitudinal or axial movement of the pinion:

The form of the invention illustrated in Fig. 2

is such that the pihion:120 and the bolt {19 may -
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be of the character illustrated in Fig, 1 or of the -

character illustrated in Fig: 3. : :
While -the invention has been illustrated and
described in great detail in the foregoing descrip-
tion, the same is to be considered as illustrative
and not restrictive in character. : :
The several modifications described herein, as

well as others which will readily stiggest them-

selves to persons skilled in: this art, are all con-
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sidered to be within the broad scope of the in- =

vention, reference being had to the -appended
claims. .
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central gear secured to one shaft and having a
tooth face of appreciable length, a plate secured
to the other shaft in confronting relation to the
gear, a plurality of arcuately equally spaced
pinions- meshing with the gear, an’ axial exten- -
- gion. from. each pinion and externally threaded,
‘said plate having threaded sockets for threaded.
extension = reception, ' the extensions having
threaded ends exposed by the plate, the pinions
being arcuately movable about. the gear upon
pinion: threading and unthreading movement up-
“on the plate and movable longitudinally of said
geatr parallel to the axis thereof in such move-
ment, ‘and means locking said extensions in ad-
justed position in the plate sockets, said sockets
constituting - apertures extending through the
plate, and the ends of the extensions being ex-
posed by the plate opposite from the pinion side
thereof, said locking means constituting a lock-
nut upon the plate exposed end of the extension.

3. In -combination with two axially aligned
shafts one being driven by the other, an angular
adijustable connection therebetween including a
“central gear secured to one shaft and having &
tooth face of appreciable length, a plate secured
to.the other shaft in confronting relation to the
gear, a plurality of arcuately equally spaced pin-
ions meshing with the gear, an axial extension
from each pinion and externally threaded, said
‘plate having threaded sockets for threaded ex-
tension reception, the extensions having threaded
ends exposed by the plate, the pinions being ar-
cuately movable about the gear upen pinion
threading and unthreading movement upon the
plate and movable longitudinally of said gear
parallel to the axis thereof in such movement,
and means locking said extensions in adjusted
position in the plate sockets, said sockets consti-
tuting apertures extending through the plate,
and the ends of the extensions being exposed by
the plate opposite from the:pinion side thereof,
said locking means constituting-a locknut upon
the plate exposed end of the extension, the plate
and gear each including a hub portion, said hubs
being oppositely directed and formed for tool
engagement. :

4. A pair of hub provided confronting mem-
bers, one having' a toothed periphery and the
other constituting a gear support, a gear mesh-
ing with the periphery and slidable and rollable
relative thereto and carried by said other mem-
ber, and means: locking the gear in the adjusted
position for locking the confronting members to-

- gether in angularly adjusted relation.
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5. A pair of axially aligned shafts, a gear rigid
with one shaft, a pinion meshing with the gear

~and rollable and 'slidable relative thereto, and

means locking said pinion to said other shaft for
locking said shafts together in angularly ad-
Jjusted relation.

6. A pair of axially aligned shafts, a plurality
of rotatively adjustable toothed members, rotat-
able upon parallel axes appreciably offset from
and parallel to the axis of the shafts and mov-
able longitudinally of their respectives axes,
means securing said toothed members in ad-
justed position upon one of the shafts, and means
rigid with the other shaft and having adjacent
each first-mentioned toothed member an appre-
ciable number of arcuately arranged teeth hav-
ing meshing engagement with the toothed mem-
bers whereby said shafts may be locked together
in angularly adjusted relation.
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7. A pair of axially aligned shafts, a plurality
of rotatively adjustable toothed members, rotat-
able upon parallel axes appreciably offset from
and parallel to the axis of the shafts and mov-
able longitudinally of their respective axes,
means securing said toothed members in ad-

" justed position upon one of the shafts, and means

rigid with the other shaft and having adjacent
each first-mentioned toothed member an appre-
clable number of arcuately arranged teeth hav-
ing meshing engagement with the toothed mem- -
bers whereby said shafts may be locked together

in angularly adjusted relation, certain of the
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toothed members.

teeth being of appreciable width to insure mesh-~
ing engagement for any axial adjustment of the
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