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CHARLES RICHARD ALSOP, OF MIDDLETOWN, CONNECTICUT.

REVERSING-GEARING.
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To ail whom it may concern:

Be it known that I, Caaries R. Arsor, a
citizen of the United States, residing at
Middletown, in the county of Middlesex and

> State of Connecticut, have invented a new
and useful Reversing-Gearing, of which the |

following is a specification.

The primary object of the present inven- |

tion is to provide a simple reversing gear
mechanism of a novel nature that is very
compact, so that it will occupy but little
space, is light in weight, is very efficient in
eperation, 1s so constructed that the parts are
not liable to become loose or deranged, and
is comparatively cheap to manufacture.

A further and important object is to pro-
vide a structure of the above character in
which the working parts are completely
housed and protected, yet are entirely ac-
cessible, the necessary adjustments moreover
being obtainable without the necessity of
dismembering said structure.

An embodiment of the invention that is at
present considered the preferable one is illus-
trated in the accompanying drawings, and
is described in the following specification,
but it will be evident from an inspection of
the appended claims that the invention is not
limited to the exact structure set forth.

In the drawings: Figure 1 is a plan view
of the reversing gear. Fig. 2 is a longitudi-
nal sectional view therethrough. Figs. 3, 4
and 5 are respectively cross sectional views
on the lines 3—3, 4—4, and 5—5 of Fig. 2.
Iig, 6 is a detail sectional view on the line
6—=6 of Fig. 3. Fig. 7 is a detail sectional
view on the line 7—T7 of Fig. 3. Fig. 8isa
view in elevation of the spider or gear car-
rier. Tig. 9 is a similar view of the asso-
ciated supporting disk. Fig. 10 is a longi-
tudinal sectional view through a slightly
modified form of construction.

Similar reference numerals designate cor-
responding parts in all the figurves of the
drawings.

In the embodiment illustrated, a driving
shaft 10 and a driven shaft 11 are employed,
these shafts being disposed in alinement.
A cylindrical gear case 12 is provided with
an end wall 13 carrying a hub 14, and this
haib 1s keyed, as shown at 15 or otherwise se-
cured to the end of the driven shaft 11,
while the adjacent end of the driving shaft is
loosely journaled in the hub. A gear wheel
16, suitably secured to the driving shaft 10,
is loeated within the gear case 12, and sur-
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rounding the gear 16 in spaced relation
thereto, 1s an internal gear 17 fast to and
located within the gear case 12.

A gear carrier is employed that is in the ¢

form of a spider 18, which fits within the
gear case 12, and has a hub 19 in which the
driving shaft 10 is loosely journaled. A sup-
porting disk 20 is located on the driving
shaft 10 in spaced relation to the spider 18
and is connected to said spider by screws 21,
shown more particularly in Fig. 7, said
screws engaging in suitable bosses 22 formed
upon the adjacent side of the spider. Bridg-
ing the space between the spider 18 and disk
20 are suitable axles 23 carrying planetary
gears or pinions 24 that are in mesh with the
gear 16 of the driving shaft and with the in-
ternal gear 17 of the gear case 12,

Surrounding and housing the gear case
and the projecting hub portion 19 of the
spider is an outer shell composed of sections
25 and 26, said sections being threaded to-
gether, as shown at 27, or otherwise detach-
ably connected. The section 25 has opposite
outstanding fingers or holding bars 28, the
terminals of which engage some suitable pox-
tion of a support for the mechanism, in order
to hold the shell against rotation. Thus in
the present embodiment, said terminals are
engaged in seat brackets 29 fastened in place
on opposite sides of the mechanism. A yoke
30, secured as shown at 31 to the holding
arms 28, has a bearing 32 in which the driven
shaft 11 is journaled, and interposed between
said bearing and the hub 14 of the gear case,
are suitable washers 33. It will thus be evi-
dent that the yoke and through the yoke, the
arms 28, resist any end thrust of the driven
shaft. The section 26 of the outer shell is
spaced from the gear case, as shown, thus
forming an annular chamber 34 for oil or
other lubricant, said lubricant being intro-
duced thereinto through a port 35 controlled
by a suitable closure 36. Another port 37 is
formed in the gear case to permit lubrication
to be passed thereinto.

Now referring again to the gear carrier or
spider 18, it will be noted that the same is
provided on opposite sides and at diamet-
rically opposite points with sets of outstand-
ing lugs 38 forming between them seats 39,
and two expansible friction clutch rings 40
arranged respectively on opposite sides of
said spider have inwardly extending lugs 41
that engage in said seats 39. One of these
rings is expansible into engagement with the
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inner face of the gear case 12, the other being
expansible into engagement with the section
25 of the stationary outer shell. TFor the
purpose of expanding these rings, the fol-
lowing mechanism is preferably employed.
The rings are split as shown, and the termi-
nals have inner beveled faces 42, against
which operate outwardly and inwardly mov-
able wedges 43 slidable in guideways 44
formed in enlargements 45 provided on op-
posite sides of the spider 18. Journaled in
said enlargements 45 in rear of the wedges
are radially disposed shafts 46 having their
outer portions threaded as shown at 47 in the
wedges 43. The shafts 46 are furthermore
provided with worm gears 48. An actuating
collar 49 is slidably mounted on the driving
shaft 10 outside the outer shell, and a pair of
rods or bars 50, extending longitudinally of
the shaft on opposite sides thereof, have
their outer ends threaded as shown at 51 into
the collar this collar forming a longitudinally
shiftable carrier for the rods, 50. Jam nuts
52, normally hold these rods or bars against
rotation. Said rods or bars are, however,
provided with angular portions 53 by means
of which they may be turned, when the jam
nuts 53 are loosened. Thebars or rods extend
longitudinally into the outer shell, and into

the gear case, the spider and the shell 20 be-

g provided respectively with openings 54
and 35 to permit their passage. The inner
portions of these bars or rods are provided
with coarse threads 56, which constitute in
effect combined worms and racks, said
threads 56 being formed opposite to the finer
threads 51 that engage the collar 49. As
shown particularly in Figs. 2, 4 and 5, the
combined worms and racks mesh with oppo-
site sides of the worm swheels 48.

It will be noted by reference to Fig. 2
that the outer shell section 26 is threaded
within the shell section 25. Consequently
the end of said section 25 constitutes a shoul-
der 57 upon the section 26, and said section
26 1is provided with an annular flange 58
spaced from the shoulder 57, and forming
therewith a guideway. A split collar 59
surrounding the outer shell, is located in this
guideway, and is thus held against longi-
tudinal movement on said shell. The ends
of the collar sections are outturned to form
ears 60, which are clamped together by bolts
or other fasteners 61. DBetween one set of
these ears 60 and fastened by the bolt 61
thereof, is the end of a link 62 which link
has fulerumed upon its other end an actuat-
ing lever 63. This lever terminates in a
yoke 64 that embraces the actuating collar
49, and a ring 65, located in a groove 66 in
the collar 49, has opvosite outstanding pin-
tles 67 engaged by the yoke 64.

The operation of the mechanism is sub-
stantially as follows. Assuming the driv-
ing shaft to be rotated from any suitable
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source of power, if both of the expansible
friction rings 40 are out of coaction with
their respective bearing surfaces, no motion
will be transmitted to the driven shaft 11,
inasmuch as the spider 18 can rotate freely
with respect to both shafts and the planet-
ary gears can rotate on their own axes and
revolve about the axis of the driving shaft.
If now, the actuating and rod-carrying col-
lar is moved by the lever 63 in one direction,
the rods 50 will be moved longitudinally of
the shaft. Consequently the worm gears
48 will be rotated and the shafts 46 revolved.
As a result, one of the wedges will be moved
outwardly while the other will be moved in-
wardly. The outwardly moving wedge will
expand the ring with which it 1s associated,
and carry said ring into frictional engage-
ment with its coacting surface. If there-
fore the outer ring is expanded into engage-
ment with the section 25 of the outer case,
it will be evident that the spider 19 will be
clutched against rotation, while the planet-
ary gears 24 can still revolve on their axes.
As a result, motion will be transmitted from
the driving shaft through its gear 16, and
the planetary gears to the internal gear 17,
and this gear being fast to the gear case 12,
said gear case will be revolved in one direc-
tion, the motion being of course transmitted
to the driven shaft 11 keyed to said case.
On the other hand, if the actuating collar
49 is moved in a direction to expand the
inner ring, the outer ring will contract, the
inner ring will be expanded into engagement
with the gear case 12, as already explained.
Consequently the spider 18 will be clutched
to said gear case, and thus the planetary
gears will revolve about the axis of the driv-
ing shaft, but will be held against rotation
on their own axes. Motion will therefore
be transmitted directly from the driving
shaft through the gear case to the driven
shaft and the direction or rotation of the
driven shaft will be opposite to that first
described. _

There are a number of advantages for the
structure disclosed. In the first place, it is
very compact, is light in weight, and is
completely housed. Moreover the structure
is comparatively simple and all the parts
can be readily reached should access to them
become necessary or desirable. At the same
time, it is not necessary to dismember the
mechanism for the purpose of securing
proper and accurate udjustment or for tak-
mg up wear. It will be noted that the bars
or rods 58 are rotatably mounted in the car-
rying collar 49 and have their outer ends ex-
posed so that by loosening the jam nuts 52,
these rods can be turned.” Ordinarily they
are held against turning and during their
longitudinal movement, the coarse screws
56 act in the nature of racks upon the worm
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‘tated, then the threads 56 act as worms to

also rotate the worm gears 48, their turning
movements being independently effected.
Consequently 1t will be evident that each

-clutch ring can be separately adjusted so
-that it wvill properly operate in connection

with the other and in order that wear can

“be compensated for.

A slightly modified form of construction
is illustrated in Fig. 10. In this embodiment
of the invention, the driving member is in
the form of a pulley 10° and the driven
member is a shaft 11°%.  The wechanism for
transmitting motion from the pulley to the
shaft for the purpese of rotating the latter

‘in opposite directions is exactly the same as

that alveady described, and thevefore the
same reference numerals have been em-
ployed. In this embodiment, the driving
member, namely the pulley 16* is keved on
the hub 14 of the gear case, while the shaft
11 constitutes the support for the mechan-
ism, It will be evident that this structure
has all the advantages of the first described
embodiment, and it will also be clear that
either member can be employed as a driving
member, and the other as a driven member.

Hrom the foregoing, it is thought that the
construction, operation and many advan-
tages of the herein described invention will
be appavent to those skilled in the art, with-
ont further description, and it will be under-
stood that varicus changes in the size, shape,
proportion and minor details of construction
may be resorted to without departing frem
the spirit or sacrificing any of the advan-
tages of the invention.

Eaving thus fully deseribed my invention,
what T claim as new, and desire to secure by

Letters Patent, is:—

1. Inmechanism of the character set forth,
the combination with driving and driven
members, of a gear secured te one member,

g case secured to the other member and
inclosing the gear, an internal gear located
in the gear case, a gear carrier rotatable
with reapect to Loth the driving and driven
members, planetary gears journaled on the

and meshing with the first mentioned
gear and with the internal gear. o stationary
device and means movably mounted on the
gear carrier for securing the gear carrier
against votation to the staticnary device and
for securing it to one of the members.

2. Inmechanism of the character set forth,
the combination with driving and driven
members, of a gear secured to cne member,
a gear case secured tothe other member and
inclosing the gear, an internal gear located
in the gear case, a gear
with respect to both the driving and driven
members, planetary gears journaled on the
~arrier-and weshing with the Arst mentioned
gear and with the internal gear, means for
securing the genr cavrier against rotation,

& gear

oL

arrier rotatable

a8

-and means mounted on the gear carrier and
‘movable into and out of engagement with

the gear case for securing the two against
relative rotation.

3. In 'mechanism -of the character de-
scribed, ithe combination with drviving and
driven members, of a gear secured to one
member, a - gear case secured to the other

niember, gearving for transmitting motion

from one member to the other through the
gear and gear case, a rotatable gear cavrier
for said gearing, and means for clutching
the gear carrier and casing against relative

rotation and unclutching the same to permit

their relative rotation.
4. In mechanism of the character de-

scribed, the combination with driving and

driven members, of a gear secured to one
member, a gear case secured to the other

‘member, gearing for transmitting motion

from ene member to the other through the
gear and gear case, a rotatable gear carrier
for said gearing. clutch mechanism inelud-
ing a stationary device and another device
movably mounted .on said carrier and mov-
able inte coaction with the stationary device
for preventing the rotation of the carrier,
and cluteh mechanism movably mounted on
the carrier for holding the same and the
gear casing against relative rotation.

5. In mechanism of the character de-
scribed, the combination with driving and
driven members, of a rotatable gear carrier.
means for transmitting motion from the
driving to the driven member, including
gearing mounted on said carrier, a station-
ary clutch member, another cluteh member
movably ‘mounted on the carrier inte and
out of engagement with the stationary mem-
ber for holding the transmitting means
against rotation, a clutch member movably
mounted on -the carrier for clutching eaiil
carrier to one of the members, and means
for operating the clutch members.

6. In mechanism of the character set forth.
the combination with driving and driven
members, of a rotatable gear carrier com-
prising a spider journaled on one of the
members, means for transmitting motion

from the driving to the driven member in- :

cluding gearing mounted on said spider, a
stationary clutch member, an expansible
clutch ring ‘mounted on one side of the
spider and movable into engagement with
the stationary member for holding the trans-
mitting means against rotation, another ex-
pansible clutch ring mounted on the opposite
side of the spider for clutching the spider
to one of the members, and means for op-
erating the clutch members.

7. In mechanism of the character set forth.
the combination with alined driving and
driven shafts, of a gear carried by one shaft,
a gear case mounted on the other shaft, an
internal gear carried by the case. a spider
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rotatably mounted on the shaft having the
gear and closing the end of the gear case,
planetary gears journaled on the spider and
meshing with the shaft and internal gear,
expansible clutch rings mounted on op-
posite sides of the spider, one being located
within and expanding into engagement with
the gear case, a stationary device against
which the other ring expands, and means for
effecting the expansion of said rings.

8. In mechanism of the character set forth,
the combination with driving and driven
members, of means for transmitting motion
from one to the other inecluding a rotatable
gear carrier, means for clutching said gear
carrier and one of the members together, and
means mounted on the other member for
actuating the clutch means.

9. Inmechanism of the character set forth,
the combination with driving and driven
shafts, of a gear case connected to one shaft,
a gear carrier rotatably mounted with re-
spcct to the case and shafts, transmission
gears mounted on one of the slnfts, the car-
rier and the case, means for clutching the

arrier to the case, and actuating mechanism
for the clutch means including a reciproca-
tory collar mounted on the other shaft to
that carrying the gear case.

10. In " mechanism of the character set
forth, the combination with driving and
driven members and means for transmitting
motion in opposite directions from the driv-
ing to the driven members, said means in-
oludmo independent clutches, of means for
securing the simultaneous movement of the
clutches in reverse directions into and out of
actuating position, respectively, said means
including a separate worm gear for each
clutch, a completelv rotatable 1on01tudlnwlly
movable rack bar for each worm gear, and a
longitudinally movable carrier in which the

vack bars ave mounted, each for an independ-

ent rotative movement and by which the
rack bars are all simultaneously moved
lengitudinally to actuate said clutches.

11. In mechanism of the character set
forth, the combination with driving and
driven members, one of which is a slmft
of means for transmlttmg motion in oppo—
site directions from the driving to the driven
member, said means including independent
clutches, means for securing the simulta-
neous movement of the clutches in reverse di-
rections into and out of actuating position
respectively said means mdndmo a worm
gear for each clutch, an "LCtIldtln"‘ collar
thably mounted on the shaft on one side of
both clutches, rotary worm and rack bars
engaged with the worm gear and rotatably
engaoed with the collar on opposite sides
of the shaft, and means for separately lock-
ing each bar against rotation on the collar.

99. In mechanism of the character set
forth, the combination with driving and

936,072

driven members, one of which is a shaft, of
means for transmitting motion in opp051te
directions from the duvmo to the driven
member, said means mdude independent
clutches, and means for securing the simul-
taneous movement of the clutches in reverse
directions into and out of actuating position

70

vespectively, said means including a worm

gear for each clutch, an actuating collar
shdably mounted on the shaft on one side
of both clutches, and rotary- worm and rack
bars engaged with the worm gears and hav-
ing threaded engagements with the collar on
different sides of the shaft.

18. In mechanism of the character set
forth, the combination with driving and
driven shafts, of means for transmitting mo-
tion from one to the other, including a rota-
table gear carrier, clutch mechanism mount-
ed on the gear carrier, and means for op-
erating the clutch mechanism including a
1otary worm gear mounted on the carrier,
a 1’e01procat01y collar slidable longitudinally
of the shaft, means for reciprocating the col-
lar, a combined worm and rack bar having
one end threaded into the collar, said bar
having a worm engaging the worm gear, and
a jam nut for holding the bar against rota-
tion in the collar. 7

14. In mechanism of the character set

forth, the combination with alined driving
and driven shafts, of means for transmitting
motion from the driving to the driven shaft,
including a rotatable gear carrier, an ex-
pansible “elutch ring mounted on the carrier,
a wedge for e\p‘lndmo the ring, a shaft
journaled on the carrier and hfwmg a
threaded engagement with the wedge, a
worm gear connected to the shaft, an actuat-
ing collar movable toward and from the
gear carrier, a bar having an adjustable
threaded connection with the collar and hav-
ing a coarse thread worm that meshes with
the worm gear, and means for holding the
bar against rotation in the collar.
In mechanisin of the character set
forth, the combination with driving and
driven members, of means for transmitting
motion frem one to the other of the mem-
bers, said means including a rotatable gear
carrier, clutches for holding the gear carrier
aozunst rotation and for securing the same
to one of the members, and mechanism for
operating the clutches including rotary
worm gears, an actuating device movable to-
ward and from the carrier, combined worms
and racks rotatably mounted on the device
and meshing with the gears, and means for
holding the combined worms and racks
against rotation on the actuating device.

16. In mechanism of the character set
forth, the combination with driving -and
driven members, of means for transmlttmOf
motion from one to the other of the mem-
bers including a rotatable gear carrier, a
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stationary clutch element, expansible clutch
rings mounted on the carrier, one of the
rings being movable into enoaoement with
the smmonaw element for holdlno the car-
rier against 1otat1011, and the other ring be-
ing movable into engagement with one of
the memthers for securing the gear carrier to
the same, and mechanism for opcmtmor the
clutches mcluding worm gears journaled on
the carrier, a reciprocatory actuating collar,
and rods adjustably threaded into the collar
and having coarse worm threads that mesh
Wuh the worm gears.

In mechanism of the character set
fof(h, the combination with alined driving
and driven shafts, of a gear case secured to
one of the shafts, a gear carrier rotatably
mounted on the other shd:tt gearing carried
by said other shaft, the carrier and the gear
case for transmitting motion from one shaft
to the other, e\panﬂble clutch rings mount-
ed on the carrier, one of said rings being
expansible intfo eng rgement with the gear
case, smtmn‘uv means for engagement, w1th
the other ring, wedges for e\pandmo the
rings, shafts journaled on the carrier havmo
threaded engagement with the wedges, worm
gears carried by said shafts, a reciprocatory
collar, combined worm and rack bars having
threaded engagement with the collars and
having combined worm and rack threads
meshing with the worm gears, and means
for securing the bars agamst movement on
thc coﬂzu

In mechanism of the character set
tmth, the combination with driving and
driven members, of a spider rotatable with
respect to the same, gearing connecting the
members and having POltl()Hb mounted on
the spider, two expansible friction rings
mounted on the spider, a stationary dence
eno aged by one ring, a device carried by one

£the membus and engaged by the other ex-
panﬂble ring, and means for expanding the
rings.

19. In mechanism of the character set
forth, the combination with driven and driv-
ing members, of a spider rotatable with re-
spect to the same and having seats on its
opposite sides, gearing connectm() the mem-
bers and ha\*mo pmtwns mounted on the
spider, two e\panslbk friction rings located
on opposite sides of the spider and havi ng
lugs engaging in the seats, a stationary de-
vice eng‘lged by one ring, a device carried
by one of the members and engaged by the
other ring, and means mounted on “the spider
for expanding the rings.

20. In mechanism of the character set
forth, the combination with an outer sta-
tlonuv shell, of driving and driven mem-
bers havmo portlons located in the shell, a
gear carrier rotatably mounted within the
QLGH gearing connecting the members and
mounted on  the carrier, and means for

clutching the carrier to the shell and to one
of the member

21. 1n mechanism of the character set
forth, the combination with an outer sta-
tionary shell, of driving and driven mem-
bers, one of Which includes a gear case lo-
cated within the shell, a gear carrier rota-
tably mounted within the shell, gearing con-
necting the members and mcludmo gears
mounted on the carrier and case, and clutches
mounted on the carrier for clutching said
carrier to the shell and to one of the mems-
bels.

In mechanism of the character set
k01th the combination with an outer shell,
comprising sections detachably connected, of
means carried by one of the sections for
holding the shell against rotation, driving
and dmven members, having portions lo-
cated In the shell, a gear carvier rotatably
mounted within the shell gearing connect-
ing the members and hqvmo portions
mountea on the carrier, an outhudlv ex-
pansible cluten member mounted on the car-
rier and engaging the shell, and means for
expanding said member.

23. In mechanism of the character set
forth, the combination with an outer case
comprising detachably connected sections

having spaced shoulders forming a guide- ¢

way between them, of a collar located in the
guideway, alined driving and driven shatts,
extending centrally thrOUOh the outer shell,
a gear c‘ulled by one of the shafts, a gear
case affixed to the other shaft and located
within the shell, an internal gear carried by
the case, a spider rotatably mounted on one
of the shafts within the shell, planetary
gears journaled on the spider and meshing
with the shaft and internal gear, said spldc“
having spaced Ilugs on its opposne sides, ex-
pan%ﬂole friction 1 rings having lugs engaged
between the spaced lugs of the Spldel.
said rings respectively e\p‘xndmO‘ into en-
gagement with the gear case and with the
outer shell, wedges for expanding the rings,
shafts ]omnqled on the spider and h‘lVan
threaded engagements with the w edoes
worm gears carried by the shafts, a vecipro-
catory 0011‘11. a lever for 1e01plocatmo the
collar, said lever being connected to the
ring that is located in the guideway of the
outer shell, combined worm and rack bars
threaded into the collar, means for holding
said bars against rotation, and coarse worm
threads formed on the bars and meshing
with the worm gears.

In testnnony, that I claim the foregoing
as my own, I have hereto affixed my signa-
ture 1n the presence of two witnesses.

CHARLES RICHARD ALSOP.

Witnesses:
Jacos P. Scumning,
Fraxx A. Couss.
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