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7o all whom it MAY CONCErN:
Be 1t known that I, CrarLes M. Rrmopws,

a citizen of the United States of America,
residing at Steubenville, in the county of

5 o eﬁerhon anc State of Ohm have invented
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certain new and useful Impmvement% in -

Gearing, of which the following is a specifi-
cation, reference being had therﬁm to the ac-
companying drawing. -
This mvention relates to gearng
object therect 1s to prmmdce in & manner as
herematter set forth a sunple and etiective
means for reversing the direction of motion
of a revoluble shaff, -

A further object of the 111'@?01111011 is to
provide a Oeamnﬂ that can be advanta-
geously employed in the oil fields, where it is
often desirable to control and reverse the
direction of motion of a revoluble shaft at a
conslcerable distance from the derrick floor.

Primarily the mvention is designed as an
improvement upon the form of gearing as
disclosed in application, Serial No. 339,658,

filed October 19, 1906, and dllmvc,d OQLObLF
18, 1907. |

) 111"[1161* Db]ccts of the invention are to
provide a gearing for the purpose set forth
which shall be 511111319 1n 1ts construction and

arrangement, eflicient in 1ts use, cmwemenﬂy
oper ated C-‘i:c«(:::nh.{..?:j durable, ‘and readi! vy set

up 1n Opemtwe relation with ‘Tespect to Q

driven chaft.

view, the invention consists of the novel con-

‘struction, combination and arrangement of
parts hereinafter more apuﬂ,lﬁcaﬂv cesecribed
and 1llustrated in the accompanying draw-
mgs wherein is shown the preferred embodi-

em ¢ of the mmvention but 1t is to be under-
stood that changes:

the scope of the claims hereunto appended.

In the drawings, wherein like reference
characters denote cerwspand:&na |
throughout the several views, Iigure 1 is a

plan of a gearing in accordance with this

mvemloﬂ Iﬂﬂ 218 a 101101t11ﬂ11m1 sectional

view of the same, Ifg. 97 is longitudinal |
sectional view 'c.)f a modified form of shift

sleeve forming one of the elements of the
gearing, Iig. 3 isa'a cross sectional view of a
gearing in accordance with thlc; 1nvention,
1*10 4 15 a vertical

taken transversely of the driven shaft illus-

trating the clutch shoes and supporting

and the

the

a suitable prime mover,

' "511::1:[t J.
With the foregoing and other objects in
,threaded as at 17.

, variations and modifica-
tions can be 1*@501‘{8(:1 to which come within

pmts

'f{)}: med 1ntegral -

gear 3 1s pmtttloned a beveled

sectional view of a dei‘ul | gears 3 and 5 are oppositely disposed with

one of the ratchet wheels, Fig. 5 is a section

disks in elevqtlon bw 6 1s a perapectlm
view of one of the clutch shoes, If1e. 7 is a

perspective view of one of the gears, Kig. 8

15 a vertical sectional view oi one of the
gears, IF1g. 9 is a perspective view of a SUpP-

porting diﬁhj a clutch shoe and a retaining

Sprln cdisassembled, Fig. 10 is an elev: ation

partly 1n section of a %uppartm@ disk and

clutch shoe disassembled, Fig. 11 is a top
plan of a supporting dluk I‘m 12 18 a per-
snectwe view of a shift slt,eve g, 13 1s a
like view of the actuating collar for the shift
sieeve, and, Iig. 14 is a pergpﬁctwe view of

aw] shrftmn device,
Referlmr} to the drawings 1 111 detail, 1 de-

notes a beamm in which is 1011111&10(:1 8

driven shaft 2. The latter is adapted to be
coupled to a drive shaft. As shown, by way
ot example, the drive shaft is indicated by
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the reference character 1%, is connected with =

(not shown), and
carries & fly wheel 22 which is coupled with
a driven shaft 2.

the driven shaft 2 with the fly wheel 22 so
that the said shaft 2 will be drwen by the
shaft 1* consists of a ﬂaneed collar 3¢ fixedly
cannected to the shaft 2 and coupled wﬂzh
the fly wheel 22 by the hold-fast devices 3.
Meyed upon the shatft 2 is a sleeve 4. The
latter revolves with the shaft 2 and is capa-
ble of being shifted longitudinally upon the
The sleeve 4 1s provided with the

bands 4b4¢ and 44 n1id at each end screw-

Mounted upon each
screw-threaded end of the sleeve 4 ig a clutch

shoe shifting member 14, each bored as at 15

for the p"lSSElﬂe of the shaft 2 and each

embodying oppositely disposed arms 16 hav-

g the outer faces thereof inclined fm‘ 2
~purpose to be hereinafter referred to.
aTms lﬁ of one clutch shoe shifting member

The

extend in an opposite direction Wlth respeci;

‘L{:} the arms of the other member.

Upon the shaft 2 at one side of the bear-
mg 1'is mounted a beveled gear 3 having
herewith a pul]ey or bel‘L
bearing surface 8¢ whereby the gear 3

throuﬂh.a sutitable belt connection can be
'emmected with the element which 1s to be

 The means for coupling
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driven from the shaft 2. Upon the free end -

of the shaft 2 and suitably ::z.pcmed from the

gear 5, T.

respect to each other. 'The inner face of
each of the beveled gears 38 and 5 is pro-

110 -

vided with an annular recess 77 In Which-' 1S
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gears, a two-fold force is

2

mounted a eclutch shoe supporting disk 7
which 1s centrally bored for the passage of
the shaft 2 and is furthermore provided with
diametrically opposed radial slots 8. Each
of the disks 7 is furthermore recessed in its

periphery on opposite sides of each slot 8

as at 8% The reference character 10 denotes
segment-shaped clutch shoes, each of which
1s formed with a central transversely ex-

tending lug 11 adapted to be positioned in

a slot 8 and 1s furthermore provided with
tongues 9 which project from each side of a
lug 11 and which are adapted to extend in

the recess 8* when the shoe is positicned in
operative relation with respect to the disk 7.

The wall of the recess 77 is beveled and the

bearing faces of the shoes 10 are also bev-

eled, so that when pressure is applied to the
shoes whereby the outer face of the shoes
will engage the walls of the recesses of the
produced, an out-
ward force between the shoes and the gears
and a force operating longitudinally of the

shatt to materially increase the gripping

power of the device and to decrease the
tendency of the parts to slip. This is a very

important advantage obtained from the con-

struction set forth and adds materially to
the efliciency and utility of the device. To
the opposite sides of each disk T are secured
two semi-circular springs 12, the ends of
which project into the siots 13 formed in the
ends of the shoes. The springs 12 prevent

disarrangement or displacement of the shoes

by centrifugal force when the disks 7 are
revolved.

The disks 7 oppose the arms 16 which pro-
ject from the members 14 and are carried by

the shiftable sleeve 4. The arms 16 are di-

rectly opposite to the slots 8, so that when
the sleeve 4 1s shifted in one direction, that
15 to say, toward the disk 7, a member 14
will be carried therewith and the arms 16 of
sald member will extend in the slots 8 of
the cisks 7 and engage the lugs 11 of the
clutch shoes 10 and force the said clutch
shoes outwardly so that they will friction-
ally engage the wall of that recess 7’ in
which the disk is mounted and under such
conditions clutch the gear to the shaft 2 so
that motion will be transmitted to the gear
through the medium of the sleeve 4, member
14, arms 16 and shoes 10.

Arranged adjacent to the bearing 1 and in
a plane which extends between the gears 3
and 5 ave a pair of standards 5* which are
suitably spaced apart. Mounted at one end
i each of the standards 5* is a revoluble
sleeve 6. The revoluble sleeves 6 project
outwardly from and at right angles with re-
spect to the standards 52 Mounted within
the sleeves 6 and being of substantially the
same length therewith is a bushing 5" adapt-
ed to receive the rod 18 hereinafter de-
scribed. Ieyed upon one of the sleeves 6 as

950,058

at 5¢1s a beveled gear 6* and keyed upon the
other sleeve G as at 5" is a beveled gear G,
The beveled gears 6 and 6 are disposed at
right angles with respect to the gears 3 and
o and the gears 6* and ¢ are adapted to
transmit motion from the gear 3 to the gear
5 or vice versa according to the position
of the clutch mechanism as hereinafter re-
ferred to.

Mounted upon the sleeve 4 and interposed
between the flanges 4¢ and 4¢ is a shifting
collar 22 for the sleeve 4 and formed inte-
gral with said collar at the top thereof is a
pair of lugs 21 which are arranged opposite
cach other with the opposing surfaces there-
of beveled as at 212, the beveled surfaces he-
ng oppositely disposed with respect to eacl
other. Iormed integral with the hottom of
the collar 22 are the Ings 212 which are simi-
lar 1n construction and arrangement to the
lugs 21. Surrounding the sleeve 4 is an
oval-shaped actuating member 19 having a
part ot its top and bottom angularly dis-
posed as at 20, the said angularly disposad
portions 20 of the actuating member 19 ex-
tending between the beveled lugs 21 and 21,
Projecting from one end of the actuating
megber 19 1s a rod 18 which extends throngh
one of the tubes 5" and has its outer end
threaded as at 2}, the said outer end being
loosely mounted in the slotted post 25. Car-
ried by the threaded end of the rod 18 is o
wheel 27 which when revolved. moves the
rod 18 back and forth so as to shift the mem-
ber 19 whereby the angular portions 20 of
the said member 19 will engage the lugs 21
and 21 whereby the sleeve 4 will he shifted
through the medium of the collar 22 and
bands 4¢ and 49, Projectine from the other

cend of the actuating member 19 is a ouide

rod 18* shich extends through the other
tube 5", |

Each of the sleeves 6 is formed with =
ratchet wheel 28 adapted to be engaged hy
an 1nverted L-shaped pawl 29 mounted in »
cap 30 secured to the standard 5~ The
pawls 29 are slotted as at 32 and are auided
in their movement and also retained in the
caps 30 by the pins 81. The function of the
pawls 29 1s to prevent free movement of
the gears 62 and G, when the gears 3 and 5
are released. TIf the gear 3 was rapidly re-
volved with the shaft 2 and said gear was re-
leased relative to the shaft, the impetus
of the wheel would cause it to positively
make three or four revolutions before it
had stopped if the pawls were not in engage-
ment with the ratchet wheels. The further
object of the pawls 29 is to stop the gears
6* and 6°, whereby the rotation of the oears
can be immediately reversed. The teeth of
the ratchet wheel 28 used in connection with
the gear 6* are the reverse of the teeth of
the ratchet wheel used in conmection with
the gear 6°, and consequently the lower ends
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1n the direction of the 'ftuow.]?,'
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of the mwla 29 are beveled in reverse chr{.c-
t1om.

gagement with the ratchet wheels through

the medium of a transversely extendma -

beveled bar 35 which 1s carried by the collar

33 posrtloned between the bands 4° and 4°,

The bar 35 is connected to the collar 33 by
the hold-fast device 34.
1s shifted in one direction,
engage under the outer ends of the pawis 29
m'ld elev'lte the same. When the sleeve 4
is shifted in the opposite direction, the bar

35 will be moved clear of the pmﬂs so they | t

can lower,.

Although the gears 8, 5, 6* and 6> ave

employed in lieu Lhele@f The oear 3 Aas

well as the gear 5 15 loosely mounted upon
the shaft 9, so that unless these gears are
coupled with the said shaft, they will not

be directly driven thereby. '

sleeve 1s shifted 1 one direction, the gear «
will be coupled with the shaft and motion

will be transmitted to the other gears of the

111@(311%]11&;111 and that when the Sh‘fwe 4 1s
shifted in the opposite direction, the gear 5
will be coupled with the chaft and motmn
will be tre 11131111tted to the other gears of the
mechanism. In view of the fareﬂmnﬂ q1-

rangement of parts, 1t 1s obvious that by

%etimﬂ the member 19 thr ough the medium
of the rod 18 in a central 1)031’(1011 relative
to the standards 5* both the members
with their arms 16 will be shifted clear of
the clutching shoes 10 and the shaft 2 will
be uucﬂupled from the gears 3 and 5 and
furthermore will rotate in unison with the
Cahaft 12,

he member 19 will be carried therewith,
musmﬂ the sleeve to shift toward the gear
3, the arms 16 of that member 14 which op-
poses the gear 3 will extend into the slots
8 of the disks carried by the gear 3

ove
gear 3 whereby sald gear 8 will be COI..llJlEd to
the shaft 2. The wheel 8 will then be revolved
revolving
the gear 6° in the direction of the arrow G
the gear 5 in ‘Lhe direction of the arrow H
and the oear 6" in the direction of the arrow

K, the direction of the movement of the oear

6 corr esponding to that of the gear 3. This
operation 1s for the wheel 3 1{3?01\?111-3 1n the
SaIne ﬂu*fmfltm as the shaft 12, To revolve

the gear 3 in the dn‘eatlon opposite to that
1n Whh,h the shaft 1* 1s revolving, 1t 1s neces-

sary that the spring 4 be shifted to the right
to couple the gear 5 to the shaft through
the medium of the clutching shoes and

: member 14 with 1ts arm 16. W’hen the oear
5 is coupled to.the shaft 2, it rotates in " the.| |

The pawls 29 are moved out of en-

When the sleeve 4
the bar 35 will

| tained 1n such poaltlon by the nuts 42.
| members 14 are

| the sleeve 4 so as to take up the wear of the
gears could be

The sleeve 4
es with the shaft 2 but as before stated
is capable of being shifted longitudinally
with respect to 1he shaft so that when the

14

If the rod 18 be moved mwardly, |

ngs,

3 and the
saick arms 16 will engage the Iugs 11 and
the shoes 10 to fr 1(11011.;11137 engage the

face,

direction of the ALTOW D, cwusmw the wheels
62 and 6" to rotate in the dlrectlon of the

arrows C and K, and the gear 3 in the di-
rection of the AT OW B, Which 18§ a. reverse
direction to that in Whld‘] the '-‘;haits 12 ‘111d
2 are revolving.

In Fig. 22 1s 1]._-118‘t-1*a‘ted a nmdiﬁcaﬁ_m‘l n

‘the manner in which the members 14 with
their arms 16 are secured to the <leeve 4.

In such connection 1t will be stated that
the members 14 are mounted wupon the
threaded ends ox the sleeve 4 and are main-

The
adjustably mounted upon

arms 14, the {:hfakfs [ *111(:1 %hooq 10.
‘What I claim 1s:

1. In a device of the class de5<31*1bed

‘bearing, a shaft revolubly mounted in 8.111(:_'
, -bmwmw a pair of reversely disposed beveled
gears loosely mounted upon and adapted to

be clutched to said shaft, reversely disposed
beveled gears supported for rotation adapted
to be a]tunqte]y operated by the first men-

3| tioned beveled gears, said first mentioned

beveled gears having recesses in their inner
faces, disks mounted upon satd shaft and

almnf}ed within said annular recesses and

-PI‘OVlde with radial slots, spaced actuating

members shiftable upon said shaft bmtween
the gears thereon and provided with op-
]_JO%].U%IV disposed arms adapted to alter-

nately enter said slots, shoes arranged within
said recesses and fldapfed to be shifted by

thL, action of said arms, to frictionally en-
gage the walls of the recesses whereby the
first mentioned gears are clutched to said
shaft, and means extending through said
axial bearings for ﬂlte:untely moving said
hubs to cause said arms to alter mtelv o1l -
oage said shoes.
" 3. Tn a device of the class described, bear-
oppositely disposed Dbeveled gears
mf}tmtul for rotation upon said bearmﬁ%,
atable shaft, a support therefor, a pair
Of 0131}051 tely chaposed beveled ﬂem"q loosely
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mounted for rotation upon said shaft and :

adapted to be clutched t

ereto, and each
provided with an annular

with 1*1{]1.;&1 slots, spaced actuating members
«hiftable upon said shaft between the 0ears
thereon and provided with oppositely ex-
tending arms adapted to alternately enter
said slots , shoes arranged within said recesses

and p‘rowded with 111g~3 adapted to extend

in said slots adapted to be operated by the
action of said arms, a sleeve revolving with
and slidable upon 5*’11{1 shaft 1.Jetweezl ga1dd
members, means for cou :)]_'11g sald sleeve
to said shiftable members, and a rod opera-
tively connected to sai qleeve for 5111ﬂ-
1ng 1t. -

3. Tn a device Df the class deqcmbed bear

recess in its mner
disks mounted upon said shaft and

115
arra nﬂed within said recesses and provided '

120 -

125



2

ings, oppositely disposed beveled gears !

mounted for rotation upon said bearings, a

rotatable shaft, a support therefor, a pair

of oppositely disposed beveled gears loosely
mounted upon and adapted to be clutched
to said shaft and provided with annular

- recesses in thelr inner faces, disks mounted
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upon said shaft and arranged within said
recesses and provided with radial slots,
spaced actuating members slidable upon said

shaft between the gears thereon and pro-

vided with oppositely extending arms
adapted to alternately enter said radial slots,
shoes arranged within said recesses and pro-

vided with lugs extending into said slots,

and with their outer faces beveled to cor-

respond with the walls of the recesses and

adapted to be operated by the action of said
arms, engaging said lugs when the members

are shifted, and means for alternately mov-

Ing said members to cause said arms to
alternately engage said lugs whereby one of
the gears upon said shaft is coupled thereto
and all the gears are thrown into operation.

4. In a device of the class described, bear-
ings, reversely disposed beveled gears mount-
ed for rotation upon said bearings, a rota-
table shaft, a support therefor, a pair of
reversely disposed gears mounted for rota-
tion upon said shaft and provided with an-
nular recesses in their inner faces, disks
mounted upon said shaft and arranged with-
in sald annular recesses and provided with
radial slots, spaced actuating members slid-
able upon said shaft between the gears there-
on and provided with oppositely extending
arms adapted to alternately enter said slots,

shoes arranged within said recesses provided

with lugs extending in said slots and adapted
to be engaged and operated by the action of
sald arms, and means for alternately moving
sald members to cause said arms to alter-
nately engage and operate the said shoes,
whereby one of said second mentioned gears
will be clutched to the shaft.

9. In a device of the class described, a

shaft, reversely disposed beveled gears
mounted for rotation upon said shaft and
provided with recesses in their inner faces,
disks mounted upon said shaft and operat-
g within said annular recesses and pro-
vided with radial slots, a pair of reversely
disposed beveled gears arranged for opera-
tion by the first mentioned beveled gears,
actuating members spaced apart and mount-
ed for rotation upon said shaft between the
gears thereon and provided with spaced
oppositely extending arms adapted to al-
ternately enter said slots, shoes disposed
within said recesses and provided with lugs
extending into said slots and adapted to be
actuated by said arms, and means for alter-
nately shifting said members upon said
shaft. -

6. In a device of the class described,

950,058

beveled gears meshing with each other and
mounted for rotation, a shaft for imparting
a rotary movement to said gears, shoes ar-
ranged m certain of said gears and adapted
to be alternately operated whereby one of
the gears will be clutched to the shaft, means
arranged upon sald shaft for operating said
shoes, and means extending through another
of said gears for actuating the first men-
tioned means, said last mentioned means in-
cluding an adjustable rod.

7. In a gearing, a pair of beveled gears
mounted for rotation, a rotatable shaft, a
support therefor, a pair of gecars loosely
mounted upon said shaft and adapted to
be clutched thereto, said first mentioned
gears disposed at right angles with respect
to said second mentioned gears and meshing
therewith, each of said loosely mounted gears
provided on its inner face with a recess
having a beveled wall, a supporting disk
arranged in each of said recesses and mount-
ed upon said shaft and provided with radial
slots, clutching shoes arranged in the re-
cesses and provided with lugs extending into
sald slots, said shoes having beveled outer
taces, a shiftable sleeve mounted upon the
shatt, actuating members connected to the
sleeve and provided with arms adapted to
extend into said slots and engage said Iugs
for shifting the shoes to frictionally engage
with the walls of the recesses for clutching
the loosely mounted gears, and means for
alternately shifting said sleeve in opposite
directions.

8. In a gearing, a pair of beveled cears
mounted for rotation, a rotatable shaft, a
support therefor, a pair of gears loosely
mounted upon said shaft and adapted to he
clutched thereto, said first mentioned gears
disposed at right angles with respect to said
second mentioned gears and meshing there-
with, each of said loosely mounted gears
provided on its inner face with a recess hav-
ing a beveled wall, a supporting disk ar-
ranged 1n each of said recesses and mounted
upon said shaft and provided with radial
slots, clutching shoes arranged in the re-
cesses and provided with lugs extending into
said slots, said shoes having beveled outer
faces, a shiftable sleeve mounted upon the
shaft, actuatine members connected to the
sleeve and provided with arms adapted to
extend mto said slots and engage said lugs
for shifting the shoes to frictionally engage
with the walls of the recesses for clutching
the loosely mounted gears, means for alter-
nately shifting said sleeve in opposite diree-
tions, and springs within said recesses and
connected to said shoes to prevent the dis-
placement of the latter.

9. In a gearing, a pair of beveled gears
mounted for rotation, a rotatable shaft, a
support therefor, a pair of gears loosely

| mounted upon said shaft and adapted to be
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clutched thereto, said first mentioned ﬂem's 1'

disposed at 1‘1011t angles with respect to said
second mentioned cears and meshing there-

with, each of sa id loosely mounted gears
pmmded on 1ts 1nner face with a recess “hav-
111:__5 . beveled wall, a supporting disk ar-

Ang ed in each of sald recesses and mounted

upon said shaft and provided with radial
slots, clutching shoes arranged in the re-
cesses and provided with 11103 extending into
sald slots, said shoes hmﬁ'mﬂ beveled outer
taces, a shiftable sleeve mounted upon the
shaftj actuating members connected to the
sleeve and pro ovided with arms adapted to

extend into said slots and engage said lugs
101" shifting the shoes to fl‘l("‘thI’l:lHV engage
with the walls of the recesses for clutchmﬂ
the loosely mounted gears, a collar mounted
upon the sleeve and pr{)mded with beveled
lugs, a movable actuating member surround-
ino* sald sleeve and havmo angularly dis-
pmul portions engaging the > lugs for shifting
the sleeve when said member is 1110\7(3(:1, and
means for moving said member.

10. In a gearing, a pair of beveled gears
mounted for .1:l:“,ltra;tlt_‘:':nj a rotatable sha,ﬂ 3]
support therefor, a pair of gears loosel
mounted upon said shaft and adapted to be
clutched thereto, said first mentioned gears
clisposed at 1‘10111: angles with respect to said
second mentioned gears and meshing there-
with, each of S.;le loosély mounted gears
prmrlclecl on its inner face with a recess hav-
ing a beveled wall, a supporting disk ar-
ranged 1n each of said recesses and mounted
upon sud shait and provided with radial

slots, clutching shoes arranged in the re-

cesses and prm*lded with 11105 extending into
said slots, said shoes havmo beveled 011t61‘

faces, a shlftflble sleeve 1110_1111ted upen the |
shaft, actuating members connected to the
sleeve and provided with arms adapted to
‘extend into said slots and engage
for shifting the shoes to fl‘lCUOllElH’}T engage

said lugs

with the W“LHS of the recesses for clutchmg
the loosely mounted gears, a collar mounted
upon the sleeve and provided with beveled

- lugs, a movable actuating member surround-

ing said sleeve and 1’1‘1\711’1{7} angularly dis-
posed portions engaging the lugs for shift-

ing the sleeve When S‘IId member 1s moved,

xed 0ears

and means extending through the
for shifting Sald me,mber,

11. In a gearing, a pair of beveled gears |
mounnted for 1"0’[%‘{,1011 a rotatable Shaft a

support therefor, a pair of gears Ioosely

mounted upen said shait and achpted to be
clutched thereto, said first mentioned gears

clisposed at 1'1oht angles with respect to said

second ﬂlenuom,d gears and meshing there-

with, each of S*’lld loosely mounted gears
pr{)wded on 1ts Inner face with a recess
having a beveled wall, a supporting disk

armnwed 1n each of s‘ud recesses and mount- |

shaft,

f:;mw sald ratchets

for shi

_S‘lld member 1s moved,
_‘Lhrouah the bearings of the first mentmned

ed upon said shaft and prowded with radial
slots, clutching shoes arranged in the re-

cesses anct prowded with 11105 extending into

said slots, said shoes 11M111ﬂ beveled outer
faces, a shiftable sleeve mounted upon the
actuating members connected to the
sleeve and promded with arms adapted to
extend into said slots and engage said lugs

for shifting the shoes to h*lctl{nmlly engage

with the w 1115 of the recesses for clutchmg

the loosely mounted gears, a collar mounted

1ng the sleeve when %dld membel‘ 15 moved,
means extending throuoh the bearings ol
the first multlolled gears tor bhlﬂum sald

member, ratchets carried by the bmlmng of
the ﬁlat mentioned

for the purpose set forth.

12. In a gearing, a pair of beveled gears

‘meunted for mmtmn a rotatable 911ait )
| support therefor,
‘mounted upon s said shaft ancl adapted to be
clutched thereto, said first mentioned gears
| disposed at right angles with respect to said
‘second mentioned oears and
with, each of aald loosely mounted oears
pr ovided on its inner face with a recess hav-—
‘ing a beveled wall, a supporting disk ar-

a palr of gears 1oasely

meshing there-

ranged 1n each of said recesses and mounted

~upon said shaft and provided with radial

slots, clutching shoes arranged in the re-
i:,esafaes and pr ovided with luﬂe; extending into
said slots, said shoes hwmn beveled outer
faces, a shiftable sleeve :mounted upon the

'shait ‘]LLU"LJEH‘I@‘ members connected to the

5lee"&fe and p]:'mrldec'l with arms adapted to
extend

1 fting the shoes to fl‘lCthll‘luy engage

with the walls of the recesses for clutchmﬂ
the loosely mounted gears, means for alter-

nately shifting said sleeve in opposite di-

‘rections, a “collar mounted upon the sleeve
“and 131'0V1c1ed with beveled lugs, a movable
actuating member surrounding said sleeve

and havmﬂ angularly dl‘:p()%{,d portions en-
oaging the 11105 for shifting the sleeve when

gears s for shifting sid member, ratchets car-
ried by the beﬂmngs for the first mentioned
gears, pawls engaging said ratchets for the
purpose set f(}rth and springs within said

| recesses and ezwaomn said shoes to prevent
displacement thereof.

In testimony whereof T affix Iy signature
n the presence of two witnesses.

CHARLES M. RHODBS

'?Vitnesses .
- Max H. Srorovirz,
K. H. BurLer. '

cears, and pawls engag-

into sald slots and engage said Iugf-t |

meana extending
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upon the sleeve and provided with beveled

lugs, a movable actuating member surrcund-
ing said sleeve and hwmn angularly dis-
'. pGSLd portions engaging the lugs for shift-
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