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UNITED STATES

PaTeENT OFFICE.

JOHN L. BOGERT, OF FLUSHING,

NEW YORK.

CHANGEABLE-SPEED GEARING.

SPECIFICATION forming part of Letters Patent No. 568,064; dated September 22, 1896..

Application filed January 18,1896, - Serial No, 575,962,

To all whom it may concern:
Be it known that'I, JOEN L. BOGERT, 1eSLd—
ing in Flushing Queens county, New York,

have mven‘ned celtaun new and : useful- Tm=

provements in Changeable-Speed Gearing, of
which the following is a specification.

My invention Jelates to improvements in
changeable-speed gearing; and hasreference
more partieularly to meang for causing one
rotative body to communicate rotary motion
to another by both frictional -and positive
contact, and to novel devices for producing
frictional engagement between two bodies.

The invention consists in the combination,
with two rotative bodies, of devices for caus-
ing frictional engagement between them, and
coactive parts carried by said bodies in such
positions that if the frictional devices should
slip sufficiently the said parts will come .in
contact to cause one body to rotate the other
by positive connection.

The invention further consists in the novel
details of improvement and the combinations

.of parts that will be more fully hereinafter

set forth and then pointed out inthe claims.
Reference is to be had to the accompanying
drawings, forming part hereof, wherein—
Figure 1 is a paltly sectlonal side view of
the pulley and head - gear of ‘& lathe pro-
vided with my 1mprovement Fig. 2 is-a
cross-sectional view at right angles to the
plane of Fig. 1 on the line 22, showing my
improved friction devices as applied to the
head-gear of a lathe. Tig. 8 is a partly sec-
tional edge view of the friction-ring on the
line 5 3 in Fig. 2. Fig. 4 is a face view; re-
duced, of the spool or bobbin for operating
the levers or fingers of the friction device
or cluteh. - Fig.5isa sectionon the ling 5 5in
Fig. 4. Fig. 6 is a detail side view of a por-
tion of .one of the friction-rings. Fig.7isan
edge view thereof.” Fig. 8 isan edge view of
one of the ring-operating levers or fingers.
Fig. 9 is a side view thereof. Tig. 10.is an
edge view of one of said levers or fingers in
position on one of the ring portions. Fig. 11
is-a side elevation of a portion of the driving
mechanism of a lathe having my improve-

+ ments applied, showing a lever for operating

the friction or clutching devices; and Fig.
12 is a section on the line 12 12 in Fig. 11,
Referring now to the accompanying draw-

 divided ring 9
- split ring is composed of two halves 9* 9%, the

- ring.

-(No model.)

ings, in which similar numerals of reference
indicate corresponding parts in the several
views,thenumber lindicates aspindle orshaft
or other suitable rotative body. 2 isa cone-

55

pulley or other rotative body mounted to ro-- -

tate loosely thereon and adapted to- drive
said spindle. 3 is a head-gear or other rota-
tive body also mounted loosely on said spin-
dle, shaft, or body 1to rotate the latter, and
4 5 are suitable bearin gs or supports for said
spindle or body 1. 1‘he above parts may be
of suitable or well-known construction, “and
are -illustrated to show the application of my
improvements to the driving mechanism of a
lathe or other analogous s’m ucture.

Upon the spindle or shaft 1 are secared the

Afriction: devices which are adapted to clutch

the parts 2 3 o said spindle to drive the lat-
ter. 0 is a-hub orsleeve splined ot otherwise
secured on-the spindle-or shaft 1, and from
this hub or sleeve project oppositely-extend-
ing arms 7 8. The arms:7'8 carry a split or
" (See Fig.'2.) This ring or

part 9% being carried by the arm 7 and the
part-9> by the arm 8. - The ends of the parts
9 9% of the ring lie near each other and are
adapted to be pressed apart to effect a fric-
tional or clutching action with the envelop-
ing surface of palt 2 or 3.
I provide a lever or finger 10, which connects
with the adjacent ends of the parts 92 9°, 50
that whern properly moved it will expand the
"For this purpose one end of one part
of the ring 9is provided with a jaw orfork 11,

“in or hetween which-the lever 10 lies, being

pivoted thereto by a pivot 12 passing through
said jawor fork and through saidlever.. The
lever ‘10 also carries a stud or gudgeons 13

‘projecting from opposite sides thereof and

lying in recesses or bearings 14 in the end of
the adjacent part of the ring 9.

It will be seen that the long arm 10° of the
lever 10 extends inwardly or toward the spin-
dle or shaft 1, and when the end 10* of the
leveris moved.outwardly its stud or gudgeons
will press against the adjacent part of the
friction-ring and thus expand the latter.

In the examples illustrated I have shown
two levers 10, operating on the adjacent ends
of the parts 9* 9° of the friction-ring 9, butit
is evident that the ring 9 could be split or
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divided at but one part and one lever 10 be
provided. The advantage of having the
friction-ring in two parts is that I obtain a
more even circumferential expansion of the
ring and greater frictional holding power.
Tt will also be evident that the eonnectlon
between the parts of the friction-ring and the
lever 10 can be otherwise than as shown, but
I find this a convenient arrangement, as the
pivot 12 can be readily driven through the
lever 10 and the jaws 11, and also permits
ready detachment of the parts.

The expansible ring 9 lies within an an-
nular rim or ring 3% within which it fits
freely in its normal condition, and is adapted

when-expanded to grip the same by frictional

engagemwent. In the example illustrated

“this rim is carried by or is part of the head-

gear 3, which is counterbored, as shown in
Fig. 1, to receive the ring 9. As shown, the
gear 3 has a hub 3°, which enters an annular
recess or counterbore 6* in the hub 6, (see
Figs. 1 and 3,) whereby a proper bearing for
the gear 3 is provided. Suitable means may
be provided for operating the lever or levers
10 to expand the ring 9. T have shown a
spool or bobbin 15 mounted loosely on the
hub 6, so as to slide thereon, and having a
curved, beveled, or inclined edge or side 15*
adapted to operate the lever or levers 10.
Forthe purpose of making proper adjustment
and to take up wear between the end 10° of
lever 10 and bobbin or spool 15, I place a set-
screw 16 at the end of said lever and provide
a jam-nut 16 to hold said screw. The end
of serew 16 is adapted to bear upon the edge
15* of bobbin or spool 15 as well as upon the
annular surface 15° thereof. When the
sleeve or spool 15 is moved toward the lever
or levers 10, it will move the latter outwardly
and thusexpand the ring 9 to eause‘frictional
engagement between it and the rim 32, so that
the part 3 can rotate the part 1, or Vlce versa,
according to which is the duvmcr member.
In the emmple illustrated the pmn 3 is the
driving member.

Any suitable means may be employed for
sliding the bobbin orspool 15 to cause the
parts 9310 clutch or uncluteh. In Figs. 11
and 12 1 have shown a convenient arrange-
ment for this purpose as applied to a lathe
17 is-a rock-shaft having arms 18, the center
of this shaft and said arms belno curved to
embrace the spool 15, so as to fozm a compact
gtructure. The arms 18 carry pins orstuds 19
to enter a circumferential groove 15¢in the
bobbin orspool 15. The pins or studs 19 may
carry loosely-fitting blocks 20, which lie in
the groove 15° of spool 15. The shaft 17 car-
ries & handle or lever 17%, by which the shaft
can be rocked, and said shaft is journaled in
suitable bearings 21, properly supported.
The bearings ‘)1 are shown carried by chan-
neled c(pstums 22, which are separable, as in-
dicated in Kig. 12 , 50 that said bearings can
be slipped on and "off said shaft, the handle
17 for this purpose bemmemovable from the

shaft 17. This arrangement provides a sim-
ple and convenient arrangement forsupport-
ing and adjusting the shaft 17 and its arms
18 in position.

The frictional or c¢lutch devices above de-
seribed will afford a very strong and effective
structure, but it may happen, and often does,
with ordinary frietion-clutches that slipping
between the friction-surfaces will occur, es-
pecially where great power is being trans-
mitted. To check theslipping just mentioned
and to cause the driving member to rotate the
driven membet by a positive connection, I
combine with a friction-clutch or frictional
devices or with the friction devices or clutch
above described a positive stop or connection.
For this purpose I provide-one edge at least
of the bobbin or spool 15 with ohe or more
teeth or projections 23, which are adapted to

engage one or more stops or projections 24,

carried by the gear or member 3. (See Ifigs.
1,4, and 5.) The stops 24 areshown located
in an annular groove 25 in the wall 3°-of the
gear or member 3, said stops being suitably
sec’ured thereto, in which grooveﬂthe toothor
teeth 23 are adapted to enter and travel. The
stops 24 are in the path of the teeth 23 when
the bobbin or spool 15 ismoved longitudinally
to cause the friction devices to act.

In order to allow the bobbin or spool 15 to
have proper sliding movement relatively to
the lever or levers 10 and to cause the spool
15 to be carried around with the ring 9, the
edge of said spool is slotted at 15% to receive

the arms 7 and 8, whereby the latter will ro-

tate said bobbin or spool. (See Fig.1.) The
depth of the slots 15%is such as to allow the
tooth or teeth 23 to ploJect in line with the
stop or stops 24.

With the above-described arrangements,
if the frietion devices or c¢lutch should slip
owing-to the resistance offered to the rotating
parts, the tooth 23 will come in contact with
a stop 24 and thus cause the parts to rotate
by a positive connection. It will be under-
stood that if the parts-do slip the stops 25 24
will come together under-ordinary conditions
easily, so as to reduce the danger of their
breaking, as compared to two rotating parts

coming together without the frictional resist-

ance offered by the friction-clutch.

In the example illustrated the head-gearv 3
will-drive the spindle 1 through the friction
devices or through the positive connection 23
24, or both, and by means ‘of back gears op-
erated by the pinion 2°, connected with the
pulley 2, (not shiown, but of ordinary con-
struction used in lathes,) or if the spindle 1
were positively rotated it would rotate the
gear 3 through the frietion devices or the
positive connection 23 24, if desired.

I have shown my improved friction-elutch
deviees also applied o the pulley 2 to cause
the latter to rotate with spindle or shaft di-
rectly, or vice versa. TFor this purpose the
pulley 2 is provided with an internal annular
surface 2° to receive a ring 9. TFor this pur-
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pose a duplicate of the hub 6, arms 7 8, ring

-9, (or 929 ) and lever or levers 10 with the

connected parts, as shown in Fig. 2, are pro-
vided and located substantially Within the
open end of the pulley. (See Fig. 1.) Both
hubs 6 6 are shown placed close together and

. splined to. the spindle or shaft 1, and the

10

15

20

bobbin or spool 15 slides on both hubs 6.
The ends of the bobbin or spool 1 are sub-
stantially alike; that is to say,; provided with
inelines 15° and annular surfaces 15" and

“slots 15% for the arms 7 8. .The arms 7 8 of

the two sets of elutching devices are shown
placed at right angles to each other for con-
venience.
which enters a corresponding socket or coun-
terbore 6* in hub 6.

With the arrangements above descnbed

‘and as shown in FIO 1, if the spool or hob-

bin 15 is moved to the right- the friction de-
vices will connect the gear 3 with the spindle

~or-shaft 1, so that said gear will rotate said
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spindle (through the medium of the pulley 2,

pinion-2*, and back gears before mentloned)
to develop power; bnt if the bobbin or spool
15.is moved to the left in Fig. 1 the friction
or clutch devices at the left will connect the
pulley 2 directly with: the spindle or shaft 1
to develop speed, while the gear 3 will rotate
idly. Thus it will be seen that by moving
the bobbin or spool 15 to the right or left
power or speed can be obtained, or, in other
words, power can be changed to speed or
speed to power. 'If the bobbin or spool 15 is
placed midway of its travel, parts 2 and 3

will: be free,

26 is a suitable curved cover or castmo

placed between the pulley 2 and gear 3 to

40

conceal and protect the 0pe1 ative parts of the
meéchanism.

Having now described m y ‘invention, what

- I'claim ig—
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1.  The combination of twe rotative bodies,

. friction devices rigidly connected with one

of said bodies and having an arm, a bobbin

~or spool adapted to operate said friction de-

vices to frictionally connect. said bodies and
to be rotated by said arm, a projection car-

ried by said bobbin or spool, and a projection’

carried by the other one of said bodies and
adapted to be engaged by the first-mentioned
projection to positively connect the two rota-

tive bodies through the bobbin, substantlally‘

as described.

2. The combination of two rotative bodies,
friction devices rigidly connected with one
of said bodies and having an arm, a bobbin
or spool having a slot or recess to receive
said arm Whereby said arm can rotate or
drive said bobbin or spool, said bobbin being
adapted to operate said friction devices to
frictionally connect said bodies, a projection
carried by said bobbin or spool,-and-a pro-
jeection carried by the other one of said bodies

-and adapted to be engaged by the first-men-

tioned projection to posmvely connect the
two rotative bodies through the bobbin, the

The pulley 2 also has a hub 2¢°

slot or recess in the bobbin serving to allow
the bobbin to move so that said projections
can’ engage, substantially as described.

3. The combination of two rotative bodies,
one of which has an annularweborflange and
aprojection, with a friction-clutch comprising
a hub secured to the other body and having
an-arm carrying a rim or ring, means for ex-
panding said rim orring to cause frictional
engagement with said web or flange; and a

- bobbin orspool having a projection to engage

the first-mentioned pro;ectxon subs’uantlally
as descrlbed
. The combination of two 1otamve bodies,
one of which hasan annular-web or lange and
a projection, with a clutch to engage said web
or flange and comprising a hub secured to the
other of said bodies, two arms projecting from
said hub each arm carryinga rim or ring, le-
vers or fingersto expand said rims or rings, a
bobbin or spool to operate said levers, and a
projeetion carried by said bobbin or spool to
engage the first-mentioned projection, where-
by when the bobbin or spool is moved to ex-
pand said rims or rings said projections will
be movedinto alinement, as and for the pur-
poses specified. -
5. In a friction-clulch, a hub, an arm ex-
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tending therefrom and a rim or partial ring .

projecting from said arm, another arm pro-
jecting from said hub in the opposite direc-
tion tothe first-mentioned arm,a rim or partial
ring projecting from the second-mentioned
arm,levers pivotally.carried by diametrically-
opposed endsof saidrimsorringsand adapted
to act on the adjacent ends of said rims-or
rings, and means for operating said levers fo
separatbe said rims or partial rings, substan-
tially as described.:

6. In a- friction-cluteh, a hub havmo two
arms projecting ‘uhelefrom in opposite dnee—
tions, a rim or partial ring extending from
each arm, the corresponding ends of which

100
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rims orringslieneareach other, a jaw orbear- :

ing projecting from each rim near one end; a
lever pivoted to each jaw, and a pin or gud-
geon carried by each lever, the adjacent end
of the nextrim having a recess to receive said
pin or gudgeon and means for operating said
levers to expcmd said ring, substantially as
described.

7. In afriction-clutch, the combination of a
split rim or ring having a slotted bearing or
jaw 11;alever 10 pivoted in said slotted bear-
ingorjaw 11l and aslotted bearing 14 for said

115
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lever to enter and act upon, the bearing 14 -

serving to resist lateral strain on the lever
snbstantmlly as.deseribed.

8.. Ina friction-clutch the combination of a
hubhaving arms projecting in opposite direc-

tions,-a rim or partial ring carried by each .

arm, a'slotted jaw or bearing at one end of
each rim or ring, a lever pivoted.in each slot-
ted jaw or bearing, a projection or gudgeon

carried by each lever, the adjacent end of
each rim or ring having a slotted bearing pro--

vided with a recess to receive the correspond-
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ingprojection or gudgeon, said bearing serv-
ing'to resist lateral strain on the lever, and a
bobbin of ‘spool adapted to slide onsaid hub
to opéeratesaidlevers, as and forthe purposes
specified. |

9. Tn g friction-clutch, the combination of a
hth, @nd &h arih orarms conhedted therewith
and a Tihg ortim-carried thereby, with & bob-
bin‘or 8pool adapted to'expand said rim or
ring;said bobpihof'spool having a‘slot ot'slots
toreceivesaid arm orarms, asand for thepur-
poses specificd.

10. In a frietion-clutch the combination of

two hubs placed side by side, arms-carried by
said hubs, rimng orrings'carried by said arms,
levers carried by said ripis or Tings-and ‘ar-
ranged to expand the sime, -and ‘a bobbin 01
spool mounted toslide onsaid hwbsto operate
said levers,said bobbin‘orspoolhavingslotsin

its ends to Teceive said ‘aims, asand for the Zo

purposes specified.
JORN L. BOGERT.
Withesses: )
T. E. BOURNE,
A. TIABERSANG.



