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_ in Driving Mechanisms, of which the follow-
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To all whom it may concern:

Be it known that we, MELvIN B. CrnurcH
and KArsTEN KNUDSEN, both citizens of
the United States, residing, respectively, at
Grand Rapids, in the ‘county of Kent and
State of Michigan, and Chicago, in the

“county of Cook and State of Illinois, have in-

vented certain new and useful Improvements

ing is a specitication. » 4
This invention relates to improvements in
driving mechanisms, and refers more spe-

cifically to an improved mechanism whereby
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two shaft members are yieldably connected
with each other and driven in such manner

‘as to impart the driving power to other ele-

ments operatively connected with the re-
spective shaft sections, the arrangement be-
ing such that inequalities of driving engage-
ment are compensated for or equalized.

" The salient object of the invention is to
provide a mechanism of the character re-
ferred to, in which power derived from a sin-

gle source will be transmitted to two differ-

ent elements or two different parts of the
same element, uniformly and equally, inde-
pendently of inaccurate connections and in-
dependently of the movement of one driven
member relatively to the other driven mem-
ber, within reasonable limits. ’
Other objects are to provide a construc-
tion whereby two tootﬁed gears may be
driven from the same source of power through
the medium of an interrupted or sectional
shaft provided with fixed pinions engaging
the respective gears and imparting fo the
latter equal driving power; to-provide a con-
struction of the character last referred to in

- which the two pinions are enabled to accu-
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rately and fully engage the respective gears
regardless of whether the driven gears are
arranged with their teeth in exact meshing
register with the respective pinions, or, in
other words, -to avoid the inequality of en-
gagement which would ensue if both gears
were driven from a single shaft provided
with .two fixed pinions; to provide m a con-
struction of this character a simple, compact
and durable arrangement of the parts, and
one particularly adapted for use with a mech-
anism in which ‘the driving power is trans-
mitted to the intermediate portion of the
drive shaft; to provide a construction which

may be readily assembled and taken apart;

for the purposes of inspection of repair; and,
in general, to provide a simple and improved
mechanisin of the character referred to.

To the above ends, the invention consists
in the matters hereinbefore described, and
more particularly pointed out in the ap-
pended claims.
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The invention will be readily understood -

from the following description, reference be-
ing had to the accompanying drawings, in
which,— o .
Figure 1 is a view of the driving shaft and
parts mounted thereon, one half of the mech-
anism being shown in axial sectional view
and the other half in side elevation; Fig. 2'is
a view, partly in section and partly in eleva-
tion, of the equalizing connections, whereb
the 1nterrupted shaft sections are connected,
the view being taken in the same plane as
that-shown in Fig. 1; Fig. 3 is a plan view of

- the parts shown in Fig. 2; Fig. 4 is a trans-

verse sectional view taken on line 4—4 of
Fig. 1; Fig..5 is a sectional view of a vehicle
wheel and shaft equipped with one embodi-

ment of my invention, the wheel proper be-

ing shown In axial section and the principal
parts of the mechanism therein in side eleva-
tion, with parts broken away; Fig, 6 is 4 frag-
mentary view-of the wheel rim, with the side
or face plates removed; Figs. 7 and 8 are in-
side face views of the two side plates of the
wheel. - .
In the application of our invention herein
shown and described, the drive shaft forms
part of an electric motor mechanism which is
arranged within the hub of a vehicle wheel;
but it is 0 be understood that the invention
is not limited to this 1;;)‘zirticuls,r application,
although it is of peculiar importance in this
connection. _
Describing first the general arrangement
of parts, and referring to Fig. 5, 1 designates
the end portion of & vehicle axle, and 2desig-
nates, as a whole, a wheel journaled thereon,
Said wheel comprises a hub portion 3 fittin
upon the journal of the axle, a tim 4 provide
with a suitable tire 5, two internally-concave
and outwardly-convex side-plates 6 and 7,
and a motor mechanism arranged within the
hollow wheel thus formed, and designated as
a whole 8. The motor mechanism is fixedl
supported upon the end of the-wheel axle 1y,
the two field members 9 and 10, respectively
together constituting a hollow rigid shell
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within which is journaled the armature or
rotating member of the motor. The specific
construction and arrangement of the field
members of the motor form no part of the
present invention, and need not therefore be
specifically described; but it may be re-
marked that the general construction and ar-
rangemsilt jcorrespond to that described in
patent to A. B. Holson, No. 701,341, dated
June 3, 1902, to which patent reference is
made for & more specific description.
Describing now miore particularly the pres-
ent invertion, 11 designates, as a whole, a
drive shaft congtituting the armature shaft
of the motor, and provided at each end with e

driving pinion, as.12, 13, respectively. Upon,

the inner facesof the sideplates6and 7 of the

“wheel, concentrically with the axis of the lat-

ter and in opposite relation to each other, are
mounted two annular racks 14'and 15, with
which the pinions 12 and 13 respectively
engage. '

Referring now to Fig. 1, the drive shaft 11
consists of two sections 16 and 17 arranged
ih alinement with sach other, and the proxi-

mate ends of which are connected by means’

of an equalizing or evener mechanism, which
permits 8 movement of one shaft section rela-
tively to the other. To this end, each shaft
ssction is provided with a collar'18 pinned or
otherwise rigidly secured thereto; each col-
lar being provided in its periphery, at dia-
metz‘icaﬁy opposite points, with sockets or
bearing recesses 19 (see ¥ig. 3). The re-
cesses 19 of the respective collars face each
other and are adapted to receive the ends of a
pair of eveners 20, 21, the engaging ends 22
of which are curved to mesh, gear-tooth
fashion, with the recesses 19. The two even-
ers, 20, 21, sre mounted upon & cross pin 23,
which extends through the centers of the
eveners and between the proximate ends of
the main shaft in alinement with the axis of
the latter. The cross pin 23 constitutes the
connection by means of which the torque of
the armature is transmitted $o the eveners,
and from the latter to the two shaft sections.
In the present instance, the torque of the

the medium of a sleeve 24 surrounding the
entire evener mechanism, as shown clearly in
Fig. 1, and connected at its inner end rigidly
with the armature of the motor, designated
as a whole 25; the ends of the cross pin being
extended through and beyond the exterior of
the sleeve 24 and secured therein by through
pins 26.

From the foregoing description it will be
understood that one shaft section may rotate
relatively to the other a limited distance,

such rotation being permitted by therocking

of the eveners on the cross pin 23.  Accord-
ingly the pinions 12 and 13 may be placed in

mesh with their réspective racks regardless

of the angular relation of the rick teeth of

‘as indicated at 28.

_entirely through the armature and is

one rack relatively to those of the other; and
it will be further gbvious that if the teeth of
the rack are inaccurately formed or spaced
apard; the necessery movement of one shaft
section relatively to the. other may occur
without varying the driving force imparted
to the respective racks through the cvener
mechanism snd shaft sections. In other
words, the shaft sections will oscillate back

and forth relatively to each otlier to compen-

sate for inequalities in the gear construction,
but the pinions will nevertheless at all times

impert the full driving torque of the armatur
- to the gear racks.

In  the present construction, 2 bearing
sleeve 27 is mounted upon that end of the
armature shaft having the sleeve 24, and has
screw-threaded engagement with the latter,
The slesve 27 cdrries a
roller-hearing mechanism designated as a
whole 29, and through the mediunm of which
the armaturs structure is supported within

the field members.

The shaftsection 17 extends loosely through
the armature, as indicated in Fig. 1. 30
designates a second sleeve, which extends
ro-
vided at.its outer end with 2 second roller-
bearing - inechanism 31, and between said
roller-bearing mechanism and the armature
with a commusator mechanism designated
as a whole 82. The armature is keyed to the
sleeve 30, as indicated at 30’. The outer
bearing rings of the roller-bearing mechan-
isms-29 and 31 are clamped immovably be-
tween the opposite halves of the shell con-

stituting the. field of the motor and herein-
‘before referred to, as clearly shown in Fig. 5.

. The operation of the mechanism has been
fully indicated:in connection with: the de-
seription of the construction, and need not
therefore be repeated. It will be obvious
that the construction can be modified with-
out departing from the invention; and we
do not therelore limit ourselves to the de-
tails of construction shown herein, except-to
the extent that such details are-made the
subject of specific claims.

Besides rélieving thrust on the main bear-
ing, another advantage of my invention is
that the intermeshing teeth are relieved from
friction and wear.

As is well known when a force acts against
other forces work is always done against the
force which offers the least resistance. In
the present case this-principle finds an im-
portant application as. a result of the ar-

‘Tangement of the racks, pinions and evener

in that the wear, usual in intermeshing gear
teeth is practically eliminated, for as the driv-
ing power does its work at the point of least
resistance, this work in the present invention
will be performed at the points where the
teeth are in such relative position as to have
no sliding movement the one iipon the other
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and thus offer the least resistance in their

intermeshing action, that is, between those

teeth whose point of.contact is at or nearest |

to the line of centers of the gear and pinion,
or in other words between the teeth which
are working on the pitch line; and when this
effective working position is secured by one
pinion in relation to its rack the driving force
15 transmitted ‘through it and work 1s thus
performed, wheréas with the teeth of the
other pinion and rack which are not in this
effective relation, but which are in position

to cause_ a sliding or grinding action of one 3

tooth on the other, the driving energy is not
transmitted to such an extent as to cause

~undue wear on the teeth, this effect being
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due. to the balancing action of the evener.
In thic way although the forces acting on
the two driving pinions are -always- main-
tained equal, the greater part of the energy
is transmitted, first by one pinion and then
by -the other, according as each is in position
to do the work with the mipimum friction
It is to be understood. however that
what we have indicated above as an alter-
nating action in the transmission of energy

does not effect or modify the results flowing:

from the couple action of the pinions and the
relieving of the thrust on the main bearing
for whether the one or the other pinion is
effectively transmitting. the energy, both

pinions maintain their connection with the

-

Oﬁ)posit_e sides of ‘the driven member and
their control thereof to relieve the main bear-
ing of side thrust.

Another result of the use of,the arrange-
ments above described is that the side thrust
on the pinion shaft bearings isrelieved. Or-
dinarily, geared members have a tendency
to work away from each other owing to the
sliding action of the intermeshing teeth in
transmitting the power, but as in the present
case the force is transmitted in great degree
only through the teeth which are on the cen-

ter line of the gear members, and consequently.

have no radial thrusting action, the thrust on
the bearings will be relieved, and not only this,
but in the form of this invention herein

described in which ésch rack is engaged by

a pinion at one side thereof, there will be

practically no twisting strain or pressure on

the rack tending to give a twisting thrust

longitudinally of the main bearing ‘of the

.driveni imember because the pinion has no

tendencéy to thrust the rack away from it.
We claim as our invention:

* 1. In combination, a pair of compensating

gears, an equalizer connecting them, 8 thir
gear member. meshing with both compensat-
ing gears, and driving means, substantially as

described. .

2.. In combination, a pair of compensating’

gears, an equalizer connecting them and a
third gear meshing with both compensating

65 gears, said equalizer acting as a power trans:

.l

mission element, and means for driving the
pair of gears ’.sui)stantially as described.

3. In comﬁination, a plurality of compen-~
sating gears, equalizer mechanism connect-
ing said gears for compensating movement,
and . another gear element codperating in
common with said compensating gears at
separated points, the portions of said gear

_codperating with the compensating gears be-
.ing rigid with each other.

4. In combination, a pair of compensating
gears, an equalizer connecting them and a
third gear meshing with both compensating.

gears, and means for driving the pair of gears

through said equalizer, substantially as de-
seribed. ,

5. Adriving mechanism comprising a driv-
ing member, an encircling member to be
driven, connections between the driving mem-

-ber and substantially opposite points of the

encircling member to drive the same and
equalizer means to control the transmission
from: the driving member to the encircling
member at said opposité points whereby a
perfect couple action in continuousrotary mo-
tion is effected; substantially as described.

6. A driving mechanism comprising & driv-
ing- member, an encircling member to be
driven, shaft sections and gearing connecting
the driving member to substantially oppo-
site sides Q%the encireling member and equal-
izing means to control the transmission be-
tween each shaft section and the encircling
member, substantially as described. o

7. A driving mechgnism comprising a driv-
ing member, an encircling member to be
driven, & pair of annular racks carried there-
by, gearing intermediate the racks and the
driving member to transmit the power to the
encircling member at substantially opposite
points thereof and equalizing means to con-

_trol the transmission at each of said opposite
.points, substantially as described. :

8. In combination, a pair of gears and a
gear meshing therewith, means whereby said
pair of gears have a compensating action in
respect to each other, and means for driving
the pair of gears, substantially as described.

9. In combination, a pair of gears, a third
geared member meshing therewith, and
equalizing medns for the psair of gears, each
gear of the pair alternating with its compan-
ion gear in transmitting the power with the
greater efficiency according as the teeth of
said geers respectively assume the more effi-

_cient power transmitiing engagement with

the teeth of the third geared miember, sub-
stantially as described. -
10. In combination, a pair of rotary power

-transmitting members, a third member in

ower transmitting engagement therewith,

riving means and equalizing means for the
pair of power transmitting’ members, sub-
stantially as described.

11. A drive shaft mechenism comprising a
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which the respective pinions are engaged,

forming a yielding connection between the

Tacks with,

L
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shaft, a driving pinion on each end thereof,
two rigidly united parallel gear racks with
which the respective pinions are -engaged,
and means intermediate the ends of said
shaft affording- a yielding connection be-
tween said pinlons, for the purpose described.

12. A drive shaft mechanism comprising a
shaft, a driving pinion on each end thereof,
two rigidly united parallel gear racks with

and means intermediste the ends of said shaft
affording a yielding connection between said
pinions, comprising a pivot support carried
by the shaft, an evener carried by said pivot
support, and opérative connections hetween
the respective pinions and the opposite ends
of said evener. ' :

13. A drive shaft mechanism comprising
two alined shaft sections, a pinion having
rigid-connection with each of said sections,
two parallel rigidly united gear racks be-
tween which said shaft extends diagonally
and with which the respective pinions are en-
gaged, and means operatively connecting
saad shaft sections comprising a pivot sup-
port earried by the shaft, an oscillatory mem-
ber mounted upon said pivot support, and
intermeshing connections between the oseil-
latory member and respective shaft sections.

“14. A drive shaft mechanism comprising
two alined shaft sections, a rigid driving pin-
icn for each, two rigidly uni te§ perallel annu-
lar racks between which said shaft is ar-
ranged to extend diagonally and diametrically
and with which .the respective pinions are
engaged, and means for yieldably connect-
ing and driving said shaft sections eom-
prising & pivot support carried thereby and
having its axis radial to the shaft axis, an os-
cillatory member mounted upon said pivot
support, interm?shing connections between
said oscillatory member and the respective
shaft sections, and means for applying driv-
ing power to said oscillatory momber at a.
point between the shaft sections.

15. In a power trensmitting mechanism; a
driven member, a pair of parallel coaxial con-
nected racks carried thereby, & driving shaft

extending diametrically and disgonally be- |’

tween said racks, pinions on the ends of said
shaft engaging, one with one rack and one
with the other rack, and an equalizing device

driving and the driven members.

16. A driveé-shaft méchanism comprising
two alined shaft sections each provided with
a rigid driving pinion, two rigidly united gear

%ich the respective pinions are
engaged, a pair of diametrically opposite
evener .bearings. upon the meeting end of
each sheft section, a pair of eveners one at
each side of the shaft axis, having their ends
engaged with said evener bearings, & cross-
support extending through the intermediate

ane
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portions of the two eveners, snd o driving

member operatively connected with said
cross-support radially outside of the eveners.

17. In combination, s pair of rotary power
transmitting members, a third member in
power transmitting engagement therewith
and equalizing means for the pair of power
transmitting members, s2id equalizing means
having movement relative to said pair of
power transmitting means, substantially as
described.

18. Tn combinadon in power transmission

_means, an encircling mermber, an inner mem-

ber encircled thereby, connections between
said inner member and substantially opposite
pointsof the encireling member,driving means
and equalizing: means to secure a substan-
tially uniform transmission of power at said
opposite points, substantislly as deseribed.
~ 19. In combination in power transmission
menns, an annular member, members at sub-
stantially opposite points in respect to the
axial center of said annular member having
power transmitting engagement therewith,
connecting means between the opposite mem-
bers, driving means and means whereby
a compensating effect is secured at said op-
posite points, substantially as described.

20. In combination, ennular power trans-

' mission members, a pair of members, one of

which is in engagement with one annular
member and the other member of the pair en-
gaging the other annular member, the engag-
g points being substantially on opposite
sides of the center of rotation of the annular
members, connecting means between the
members of the pair, and equalizing means,
substantially as described.

21. In combination, annular powdr trans-
mission members, & pair of members, one of
which is in engagement with one annular
member and the other member 6f the pair en-
gaging the other annular member, the en-
gaging points being substantially on opposite
sides of the center of rotation of the annular
members, connecting means between the
members of the pair, inclined in relation to
the axis of rotation, and-equalizing means,

substantislly as deseribed,

22. In combination, an annular geared
member and a pair of gears meshing there-
with at substantislly opposite points, said
gears having a compensating action in rela-
tion to the annular gear:d member, each
gear of the pair alternating with its compan-
ion gear in transmitting the power with the
greater efficieney according as the teeth of
said gears respectively assume the more effi-
cient power transmitting engagement with
the teeth of the annular geared member, sub-
stantially as described.

MELVIN B. CHURCH.
KARSTEN KNUDSEN.
Witnesses:
Arpert H. Gravos,
Louvis T. Maxww,
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