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. To wZZ whor“ w ma,y concern:

~ the Umted States, heve mvented eertem new
and useful Improvements in Change-Speed

Beit known that we, WaLTER B P

_.ARSON .
o resident of Detroit, Weyne county, Michi-
oan, and CHAarLES E. ROBERTS a restdent of

Oak Park, Cook county, 111111015 citizens of-

. ‘Gearing, of Wthh the followmg 1S & spemﬁce—-

- tion.
T

20

25

in' which" a ehenge—speed gearing of our 11’1—- _

vention: is shown and deserlbed but 1S not‘

separately claimed.

A primary object of the invention is to pr0~ |

clelmed

In the accompanyi

~ illustrated, Figure 1 is' a transverse vertical

. 30

forms the subject-matter of our main appli-

cation, Serial No 106,620, showing a change-
speed geermg of our . 1nve11t10n applied for
driving the cam-shaft of said machine; and .
Figs. 2, 3, and 4 are enlarged detell VleWS of |
_ -certeln perts shown in Fig. 1.

In the drawings; a ehenge—speed gearmg of !

~our Invention 1s ehown as applied for drivin

. 40

| phed to fest and loese pulleys 1 end 2 thereon |

 but not fully’ described.

Referrmg now to the drawings, A des.lg— |
'nates the frame of the machine, revolubly
~ mounted in'which is a shaft C, to which rota-
- _tion is imparted from a shaft B, mounted
- i ‘suitable bearings in: the mechme frame
5o and which is drivenfrom any suitable source |

the cam-shaft of a machine for making meta

screws, fully shown and described in said ap-
. _.phcatlon Serial No. 106,620, of which the
- present eppheetlon is a division and to which

reference 1Ismade-asto feetures herem shown

of power by means of a belt (not, shown) ap-

_' -wde a driving-gear for imparting rotation:to
a’shaft, as the cam-shaft of a machine for
- ._-mekmg metal screws from: a power-—shaft et'_
- relatively fast and slow speeds. =~
A change-speed gearing of our invention
~ consists of the various features, combinations
of features, and details of eonetruetlon here- |
} -.mefter descrlbed and : '

1

- ng drewmgs in lwhleh a
- chenge—speed gearing of our invention is fully

As shown the drwmg eonnectlon between o -
"_the shafts B and C comprises a shaft -D, '
mounted in suitable bearings in the meehme-
{rame intermediate said shafts B-and C, and a
worm 3, on'which engages a Worm-gear. 4on a
drum 5 secured to the shaft C. The shaft =~
D is driven from the shaft B by means of .
trains of gears adapted to rotate said shaft
- - .| D at relatively fast and slow speeds.-
This 1nve11t10n relates to. cha,nge speed*‘“
'geermg -
- This epphcetlen 15 fi led as a lelSlOIl of an
- application heretofore filed by us in the Pat-
- ent’Office on May 9, 1902, Serial No. 106,620, |

The

fast-driving train of gears comprises rela-
| tively large and small gears 6 and 7, secured
‘to ‘the shefts B and D, respeetwely, and -
connected intermediate geers or ‘
and 9, revolubly mounted on a stud 10, se-
cured in the machiné-frame, Wthh respee— o
tively mesh with the gears 6
slow-driving train of gears comprises rela-
“tively small and large gears 11 and 12,secured
to the'shafts B and D respectwely, and con-
nected intermediate geers or pinions 13 and
‘14, which are revolubly mounted on'a stud 15 -
' 'endwhlchrespectwel‘ymeshmth the gears 11

pinions 8

6 and 7. The

{-and 12 on'the shafts B and D. In'the prefer- :
.'Leble eonstruetlon shown the stud 15is secured

in ‘a swinging arm 16, adjustably mounted

Provision is thus made for chang-

ing the gears 13'and 14 to vary the slow speed
1 of the sheft D. . To provide for driving said .

55
60 o

65 -

| on. a suitable bearing on ‘the machine-frame
and addapted to be secured in any desired

“angular adjustment thereon by a clamping-
1 bolt 17.
sectional’ View of the screw-machine which

8

shaft D at. dlfferent rates of speed, the cedars7? = |

and 12 are normally loose on said sheft and
‘are adapted to be secured thereto by suitable .
means, when desired. As shown, the gear 7
1 is edepted to be secured to said sheft D by
‘means of a suitable friction-clutch. The
| clutech shown'in the drawings and designated
| as_a whole by the reference-letter E comi-

prises a section 18, mounted so as to rotate
freely on said shaft D, a section 19 secured to

sald shaft, a split frletlen—rmg 20, edapted to

engage a suitable seat or beermg on the-loose

ing said frletlon—rmg into engegement ‘with

member 19, a- projection on S&ld lever, pref-

g0 .

05

| clutch member 18, a wedge 21, for eXpendu_] |

|its seat or bearing on said loose clutch mem- ~ -
ber 18, a lever 22, pivoted upon the clitch =
I0C

'erebly eonsmtmg of a screw threaded through .

a lug on said lever, adapted for forcing the

r Wedge 21 between the ends of the split friction-
ring 20 to expand said frlctlon—rmg 111130 en-

75
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bracket 28 on the machine-frame.
clutch Er1s maintained normally locked by a

on opposite sides of the projection 31.

827,175

gagement with its seat on said loose clutch | cam in the following manner: Secured to the

member 18 when the lever 22 is moved piv-
otally in the proper direction, and a sleeve 23,
longitudinally movable on the shaft D, to
which the end of the lever 22 is connected by
means of a link 24, Movement of the sleeve

23 longitudinally of said shaft D will thus

impart pivotal movement to the lever 22 to
effect engagement and disengagement of the
iTiction-ring 20 with its seat or bearing on the
loose clutch member 18 in an obvious man-
ner.. The gear 7 is rigidly secured to the
loose clutch member 18 and will thus be

locked to or released from the shaft D by the
operation of said clutch E.

A spring applied to the clutch E operates

to maintain the same normally locked, and
‘thus to secure the gear 7 rigidly to the shaft

D and to mamtain the fast-driving train nor-

‘mally In -operative engagement with said

shaft.

In the specific construction shown,

sald clutch1s controlled in the following man-
ner: KFormed in the exterior surface of the
'sleeve 23 1s a peripheral groove 25, which is

engaged by pins 26, secured in the free ends
of lever-arms 27, pivotally supported upon a

The

spring 29, thie opposite ends of which are at-

tached to a pin 30 in the bracket 28 and to a
lug or projection 31 on a rod 32, one end of

which 1s connected to the lever-arms 27 and

the other end of which 1s fitted to and longi-

tudinally movable in a suitable bearing in
the machine-frame. In order to provide for

regulating the tension of the spring 29, it is

connected to the projection 31 by means of
an eyebolt 33, to which nuts 34 are threaded
With

this construction 1t 1s obvious that said

spring 29 will maintain the clutch E normally
locked and the fast-driving train normally in
engagement with the shatt D.

1 L

he fast-driving train of gears is designed
and adapted to be disengaged from the shaft
D at desired predetermined intervals by suit-
able means.  As shown, sald means consist
of what may be called a ‘“triangular cam’
35 on a stub-shaft 36, revolubly mounted in
a suitable bearing in the machine-frame.
The cam 35 1s located closely adjacent to the

end of the rod 32, its position being such

that when the side of said cam is parallel to

the end of said rod said rod will be free to

move Inwardly under the influence of the
spring,29 to lock the clutch E in the manner
heretofore described. The dimensions of
the cam 35 are such, however, that as said
cam 1s rotated the corners thereof will come
into contact with the ends of said rods 32 and
will operate to move 1t outwardly against the
force of the spring 29 to disengage the clutch
E, thus disengaging the fast-driving train of
gears from the shaft D. Asshown, intermit-

shaft 36, which carries the cam 35, is a star-

~wheel 37, the teeth of which are in the path

of travel of projections 38 on the drum 5, se-
cured to the shaft C, the relation of parts
shown being such that each of said projec-
tions will rotate said star-wheel 37 through
sixty degrees, or one-sixth (1) of a revolu-
tion. Starting with the cam in the initial
position shown in Fig. 1 of the drawings, 1t is
obvious that rotation of the star-wheel 37
under the influence of a projection 38 will ro-
tate said cam sixty degrees and will bring a
corner of said cam into engagement with the
end of the rod 32, thereby disengaging the
clutch I£. To maintain the cam 35 1in position
with a corner thereof in contact with the rod
32, a notch 39 1s formed in the end of said
rod adapted to be engaged by the corners of
sald cam when in proper position. Subse-
quent actuations of said cam 35 by the pro-
Jections 38 will operate in the manner de-
scribed to effect alternate engagement and
disengagements of the clutch K.

To provide for regulating the intermittent
or step-by-step rotation of the star-wheel 37,
and thus of the cam 35, the projections 38 on
the drum 5 are formed separate from said
drum and are adjustable circumferentially
thereof. As shown, the inner ends of said
projections 38 are fitted to a circular shoulder
40, formed on said drum, and said projec-
tions are secured to said drum by means of
bolts 41, which extend through a T-slot 42,
formed theremn. With this construction it is
obvious that the intervals and duration of
engagement and disengagement of said clutch
relatively to the rotation of the shaft C may
be varied by properly adjusting the projec-
tions 38 on the drum 5.

- The gear 12 of the slow-driving train of
gears 1s connected to the shaft D by means
of pawls 43, pivoted upon studs 44, secured
in sald gear, and which are adapted to en-
cgage the teeth of a ratchet-wheel 45, keyed
or otherwise rigidly secured to the shaft D.
As shown, the pawls 43 are adapted to be
moved pivotally upon the studs 44 to eflect
engagement and disengagement thereof with
the teeth of the ratchet-wheel 45 by means
of teeth or projections 46 on a {riction-ring
47, revolubly mounted on a hub or extension
of said ratchet-wheel 45, which engage corre-
sponding teeth or notches formed in the hubs
of said pawls. As shown, also, frictional re-
sistance to the rotation of the ring 47 is pro-

vided by means of a spring 48, inserted be-

tween the end of said ring and the adjacent
face of the ratchet-wheel hub, which oper-
ates to force sald ring outwardly into fric-
tional engagement with a fiber washer 49, in-
serted between the outer end of said ring and
a nut 50, threaded to the end of the shaft D.
With this construction it is obvious that

65 tent rotary movement is imparted to said | when the shaft D is rotating under the influ-
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ence of ‘the fa;st"—&riviiig’. train it will tend to

~rotate the friction ring or collar 47 faster

' -IO

‘the gear-wheel 12, When said shaft D ro-
tates slower than the gear 12, the projections

- ‘than the gear 12 of the slow-driving train,
and will thus throw the pawls 43 outwardly,
so that they will not run over the teeth of the |
ratchet-wheel 45, and will thus prevent all
noise due to this cause. When, however,the
~fast-driving train is disengaged from the

shaft D, leaving said shaft free to rotate un-

der the influence of the slow-driving train,
‘the shaft D will very soon lose its momentum
and will rotate at a slower rate of speed than

on the friction-ring 47 will operate to throw

the pawls 43 inwardly into engagement with

the teeth of the ratchet-wheel 45, thus caus-

‘ing said shaft D to rotate with said gear 12.

' Stop-pins 51 limit the outward movement of

20

the pawls 43. Provision is also made for
locking or securing the pawls 43 out of en-
- gagement with the ratchet-wheel 45 when for
any reason this may be desired, as when for
any reason 1t may be desired to turn the
shaft D backward. As shown, said means

. consist of pins 52, secured in said pawls, which

are adapted to 'be forced outwardly to effect

. permanent disengagement of said pawls from

- the teeth of the ratchet-wheel 45:by means of
-an 1nclined surface or wedge on a sleeve 53,
“which 1sfi

30

- r1or-surface of the fI‘iGtiOIl%I'ing' 47 as a bear-
- Ing. The sleeve 53 is designed to be manu- |
-ally operated as occasion may arise.

- 1t 1s found in practice that when the shaft

40

45

~ driving train. In the preferable construc-

tted to and is longitudinally mov-
able toward and from said pawls on the exte-

D 1s released from the fast-driving train of

gears under the mfluence of which it has
been rotating its momentum causes it to
make one or more revolutions at a higher

rate of speed than the slow-driving train.

To prevent this and to cause the speed:of
sald shaft ‘D to fall at once to that of the

-slow-driving train of gears, a brake is pro-
vided adapted to check the rotation of said

shaft D as soon as‘it is released from the fast-

tion shown said brake consists of a ring 54,

50O

‘which is fitted 'to and is longitudinally mov-

able on theshaft D toward and from the gear
12 and 1s provided with a tapered surface
adapted to engage a correspondingly-tapered

- seat formd on said gear. Engagement and

55

~disengagement of said tapered ring 54 with
1ts-seat 1 the gear 12 is effected automatic-
cally by movement of the sleeve 23, which

~controls the clutch E in the following man-
-ner: ‘The shaft D is hollow and extending

- 5_0

through the same is a rod 55, to which the
‘brake-ring 54 is secured by means of apin.
56, 'which passes through an elongated slot

-or opening 57 in sald shaft ‘D. Loosely fit-

- ted to a reduced portion of the shaft D atthe

opposite side:of the machine is a ring 58,

il

.o 5 ha
. :
b
-

rod 55. Pivoted upon said riﬁg 58 are bell-
‘crank levers 60, the long arms of which ex-

tend 1mnto close proximity to the sleeve 23 and

-are adapted to be forced outwardly by means
of an inclined surface or wedge 61 on said
sleeve as said sleeve is moved to disengage

the clutch E. The opposite ends of the bell-

70

crank levers 60 bear against a hardened
thrust-ring 62, which abuts against ashoul-

der on the shaft D in such manner that as the

bell-crank levers 60 are forced apart by the

pull on said rod, tending to draw the brake-
ring 54 into engagement with its seat on the

gear 12, checking the shaft D in the desired
manner. - The nut 59 affords convenient

means Tor adjusting the strength of the en-
gagement of the bra%(e-ring 54. A spring 63,
‘1mserted between a collar 64, which bears
~against an interior shoulder on the shaft D
and a ring 65, pinned to the end of the rod
-85, operates to disengage the brake-ring 54
‘Trom its seat in the gear 12 as soon as the

bell-crank levers 60 are released by the wedge

75

wedge 61 on the sleeve 23 they will exert a -
strong pressure against saild thruit-ring 62,
which will operate to force the ring 58 onthe

rod 55 outwardly, and thus to exert a strong 8o

go

61, thus leaving said shaft free to rotate un~

der the in

uence of the fast-driving train and

preventing any jar which might otherwise be

95

caused 1f said fast-driving train were thrown ~

. while the brake-ring 54 was seated in said
gear 12. - o -

~In the preferable construction show

means are provided whereby the fast-driving

+

the shaft D and the brake.ring 54 from the

100
train may be permanently disengaged from

gear 12 when for any reason this may be de-

sired. As shown, said means are as follows:

Pivoted between its ends upon the machine-

frame1s a lever 66, one end of which is adapt-
ed to bear against a projection 67 on the
rod 32 and to move said rod so as to disen-
gage the clutch E, when pivotal movement

in the proper direction is imparted to said
lever 66. Pivoted to the opposite end of

sald lever.66 is a rod 68, in which are formed

notcheés 69 and 70, adapted to engage a catch
71 on the machine-frame, the relation of parts

being such that when the notch 69 is in en-
gagement with the catch 71 the rod 32 will

be free to move to effect engagement and dis-

105

IIO

s

engagement of the clutch K and of the brake

54, and when the notch 70 is in engagement.

with said catch 71 that said rod 32 will be
moved outwardly to disengage said clutch E.

12¢

To provide for disengagement of the brake- -

ring 54, which would otherwise be locked by

‘the movement of the sleeve 23, caused by the

outward movement of the rod 32, a periph-

eral groove 72:is formed in said sleeve,into
‘which the ends of the bell-crank levers 60
‘will drop when the notch 70 in the rod 68 isin
i > 18 ‘engagement with the catch 71, the relation of
- 65 ‘which:bears-against a nut 59, threaded to the | partsbeingsuch that when the ends of the bell-

125

I30
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crank levers 60 are in engagement with said | brake adapted to be applied to the driven
~grooves 72 the rod 55 will be free to move

under the influence of the spring 63 to disen-

gage the brake-ring 54 from the gear 12 1n the

desired manner. The throw of the cam 35 1s
such, however, that the rod 32 will be moved

. thereby only a ‘sufficient distance to bring the

To

ends of the bell-crank levers 60 into engage-
ment with the surface of the sleeve between
the wedge 61 thereon and the groove 72, the
diameter of said sleeve at this point being

~such as to separate the ends of the bell- crank
levers 60 a sufficient distance to eflect en-

R

20

25

gagement of the brake-ring 54 with its seat in
the gear 12 1n the manner heretofore de-

.seribed.

We claim as our invention—

1. The combination with revoluble mem-
bers, of driving connections between said
members comprising relatively fast and slow
driving eonneetlens the slow-driving con-
nection comprising a ratchet-wheel and pawl
and the fast-driving connection comprising a
clutch, a sleeve for operating said clutch, a
lever epphed to said sleeve, a spring epphed
to said lever, a rod connected to said lever, a

cam apphed to said rod to move the same

- agalnst the force of said spring and means for

20

eetuetmg sald cam.
2. The combination with revoluble mem-
bers, of driving connections between sard

| membere comprising relatively tast and slow
driving eonneetmne means to effect engage-

35

ment and dlsengegement of said driving con-
nections and means for braking the driven
member when the fast-driving connection 1s

disengaged.

40

3. The combination with revoluble mem-
bers, of driving connections between said
members comprising relatively fast and slow
driving eonneetlons means to effect engage-
ment and dlseno'egement of said driving con-

- nections and means controlled by the disen-

45

55

60

65

cagement of said fast-driving connections
For braking the driven member.

4, The combination with revoluble mem-
bers, of driving connections between said
members, comprising relatively fast and
slow drwmg connections, means for effecting
engagement and dlsengegement of the slow-
driving connection, a clutch for effecting en-
gegement and dlsengegement of the fast-
driving connectlon, means for operating said
clutch, a brake edepted to be applied to the
driven member and connections between
sald brake and clutch-operating mechanism
whereby disengaging said cluteh will apply
sald brake. -

5. The combination with revoluble mem-
bers, of driving connections between said
members comprising relatively fast and slow
driving connections, the slow-driving connec-
tion comprising a ratchet-wheel and pewl and
the fast-driving connection comprising a
clutch, a sleeve which operates sald clutch, a

member and connection between said brake
and clutch-operating sleeve whereby move-
ment of said sleeve to disengage said clutch
will apply said brake.

6. The combination with revoluble mem-
bers, of dr ivmﬂ' conneetiene between saild
membels comprising relatively fast and slow
drwmﬂ* eemleetmns the dl 1Iven member be-
1ng holle‘w the slow —d1 1ving connection com-
prising a ratchet-wheel and pawl and the
fast-driving connection comprising a cluteh,
a sleeve for operating said clutch, a rod which
extends through said hollow drwen member,
a brake-ring secured to said rod which en-
cages a sultable seat on said dri ven member,
means to apply said brake comprising a col-
lar on said brake-rod, thrust-levers pivoted
thereon which engage thrust - bearings on
said driven member and a wedge on said
clutch-operating sleeve for operating said
thrust-levers.

7. The combination with revoluble mem-
bers, of drwmﬂ* eenneetlene between said
members comprising relatively fast and slow

driving eonnectlens means to eflect engage-

ment and dlsenfreﬁ‘ement of said driving con-
nections, means to brake the drwen membel
when the fast-driving connection 1s thrown

out of engagement and means to release said
brake when the fast-driving connection is
thrown into engagement.

8. The combination with revoluble mem-
bers, of driving connections between said
m embers comprising relatively fast and slow
driving eennectlons the slow-driving con-
nection comprising a ratchet-wheel &]1(1 pawl
and the fast-driving connection comprising a
clutch, a sleeve for operating sald cluteh, a
brake adapted to be applied to the driven
member, connection between said clutch-
eperetmﬂ* sleeve and brake whereby move-
ment of said sleeve to disengage said clutch
will apply said brake and a spring applied to
sald brake for releasing the same.

9. The combination with revoluble mem-
bers, of driving connections between said
membels comprising relatively fast and slow
driving eomleetlens the driven member be-
ing hollow, the Slow-drwmfr connectlon com-
prising a, ratchet-wheel and pawl and the
fast-driving connection comprising a cluteh,

a sleeve for operating said clutch,a rod wh ich

extends through said hollow driven member,
a brake-ring on said rod which engages a suit-
able seat on said driven membe1 means to
apply said brake comprising a collar on said
brake - rod, thrust-levers pivoted thereon
which engage thrust-bearings on said driven
member and a wedge on said clutch-operat-
ing sleeve for oper etmfr sald thrust-levers and
a spring applied to said brake for rele asing
the same.
0. The combination with revoluble mem-
bers, of driving conmnections between said

70
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- thrust-bearings on said driven member and a

_ wedge on said clutch-operating sleeve for op-
- erating saild thrust-levers, said sleeve being

%o

- said wedge to receive the ends of said thrust-

| | _60

‘meémbers, comprising relatively fast and slow |

driving connections, mediis to effect engage-

‘ment and disengagement of said driving con-
nections and manually-operated means for |
securing sald driving connections in disen-

gaged positions. =

-

Clutch, means to disengage said pawl from .
sald ratchet-wheel comprising a projection
on said pawl and a wedge for engagement
 therewith, means for operating said clutch

~ and manually-operated means for sectring
- said clutchin disengaged position. =~ =

12. The combination with revoluble mem-

bers,: of driving connections between said
‘members, comprising relatively fast and slow
driving connections, the slow-driving connec-
tion comprising a ratchet-wheel and pawl
~and the fast-driving connection comprising a
clutch, a sleeve for operating said clutch,
means for imparting movement to said
- sleeve to operate said clutch, a hand-rod ap-
- plied to said sleeve for imparting movement.
‘thereto, to disengage said clutch and means
for securing said hand-rod in position to. dis-

engage sald clutch.

the fast-driving connection, means for im-~
- parting movement to said sleeve to operate
sald clutch, means to secure said sleeve in po-
sition to disengage said clutch, a rod which.
- extends through said driven member, a brake
ring on said rod which engages a suitable seaf
- on saild driven member, means to apply said |
“brake comprising a collar on said brake-rod,

I - thrust-levers pivoted thereon which’ engage

provided with a groove at a distance from

levers when said clutch is disengaged.

Fooo

- ratchet-wheel comprising a projection on said | _ o
Pawl and a wedge for engagement therewith, | Said_me_a,_ns-pompmsmg:a star-wheel secured

_ _enga%edﬁ and a,

“bers; .compri oly fast and sl
~driving connections, the fast-driving connec-
“tion comprising a-clutch, mearis for effecting

14. The combination with revoluble mem- |
bers, of driving connections between said |
~members, comprising relatively fast and slow
- driving connections, the driven member be-
ing hollow, the slow-driving connection com-
prisimg a ratchet-wheel and pawl, and the.
Tast-driving connection comprising a clutch,

_ _ _ g1t ~cam applied to said clutch for e
~ means to disengage said pawl from said

‘mittent disengagement thereof, and m )
Impart step-by-step rotation to said cam,

| & sleeve for operating said clutch, ineaiis for ¢
1mparting movement to said sleeve to operate
said cluteh,; means to sécure said sleeve in po-

sition to disengage said chitch, a rod which

| able seat on said driven member, means to ap-
Pply said brake comprising a collar on said
_ _ | brake-rod; thrust-levers pivoted thereon
driving connections, the slow-driving con- |
~ nection comprising a ratchet-wheel and pawl
- ana the fast-driving connection comprising a

which engage thrust-bearings on said driven

Tember and a wedge on said clutch-operat-

‘extendsthroughsaid drivenmember, a brake-
.. . | nngsecured to said rod which engages a suit-
. 11. "The combination with revoluble mem- | " ' '

“bers, of driving connections between said
~ members, comprising relatively fast and slow

75

ing ‘sleeve for operating said thrust-levers,
sa1d sleeve being provided with a groove at a -
distance from said wedge to receive the ends

of said thrust-levers when said clutch is dis-
_ _ pring applied to said brake--
ring for releasing the same. ™~

{ . 15. The combination of revoluble meém-
‘bers, driving connections between said memi-

----- -

sing relatively fast and slow

engagement and disengagemierit of the slow-

star-wheel.

- 16..The combination of revoluble mem-
-- _ _ _ o .. - | bers, driving connections between said mem-
- 13. The combination with revoluble mem- '

bers, of driving.connections between said
- members; comprising relatively fast and slow
driving connections, the driven member be-
~Ing hollow, the fast-driving connection com-
. prising a clutch, means to effect engagement

-.and disengagement of the slow-driving con-
~nection, a sleeve for operating the clutch of

said clutch, said means comprising a spring

8o

‘driving connection and means for operating
-said clutch comprising a cam applied thereto,
& star-wheel secured to rotate with said cam,
| & driven member and a projection or projec- = - -
tions thereon which engage the teeth of said -

90
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“applied to said clutch for maintaining the

same normally locked, a cam for effecting in~

termittent disengagement of said clutch and

means to impﬂl‘.t:_.ste'p.-by-.-step_ rotation to
sald cam, said means comprising a star-wheel
secured to- rotate with said cam, a driven =

1-0'5" ;  o

shaft and a projection or projections thereon

‘which engage the teeth of said star-wheel.
~ 17. The combination with revoluble mem-
“bers, of driving connection between said mem-

ITo

bers, said driving connection comprising a

impart step-by-step rotation to said cam,

clutch, means to operate said clutch, com- -
prising a cam applied thereto and means to ~ ~
rrg
~sa1d ‘means comprising a star-wheel secured = =
to rotate with said cam, a driven shaft anda ~ -
| projection or projections on said driven shaft
which engage the teeth of said star-wheel.
18. The combination with revoluble mem-
bers, of driving connection between said mem-
bers, said driving connection comprising a

120

clutch, a spring applied to said clutch for o

maintaining the same normally locked, a

ecting inter-

.. N |

‘125
and meansto -~ -

. 95
‘bers, comprising relatively fast and slow =~
driving connections, the fast-driving connec-

tion comprising a clutch, means for effecting
-engagement and disengagement of the slow-
‘driving connection and means .f{;r_ operating
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to rotate with said cam, a driven shaft and a |

projection or projections on said driven shaft
which engage the teeth of said star-wheel.
19. Clutch mechanism comprising a clutch

and driven shaft, a movable member, means

for intermittently rotating said member, by

-sald shatt, means for throwing said clutch by

sald movable member, locking mechanism

arranged so that the movement of said shaft

will automatically lock said movable mem-
ber after it throws said clutch and holds said
clutch during the further movement of said
shaft. _

20. Cluteh mechanism comprising a clutch
and a movable member, an intermediate

“member between said clutch and the mov-

able member, a plurality of operating de-

~vices connected with said movable member,

a driven shaft for operating intermittently
sald movable member, locking means inter-

‘mediate of said movable member and said
clutch controlled by said shaft for automatic-.
ally locking said movable member at the end |

of successive rotary movements.
21. The combination of fast and slow driv-

1ng mechanism with clutch mechanism, com-

prising a clutch, a movable member, and an
intermediate member between said eclutch

827,175

and movable member, a brake connected to
sald clutch, a plurality of operating devices
connected with said movable member, a
driven shait for operating intermittently said
movable member, and locking mechanism
for automatically locking said intermediate
member at the end of successive rotary move-
ments of the movable member and after said
brake has been operated by said clutch, for
the purpose specified.

22. The combination with revoluble mem-

bers, of driving connections between said
members including in cluteh, an intermit-
tently-rotated member, provided with a plu-
rality of operating-faces for operating said
clutch, and irtermediate faces for permitting
movement of sald clutch independent of said
rotating member, for the purpose specified.

In testimony that we claim the foregoing
as our 1mmvention we ailix our signatures, in
presence of two subscribing witnesses, this

6th day of October, A. D. 1904.

WALTER B. PEARSON.
CHARLES E. ROBERTS.

Witnesses:
. M. KLATCHER,
K. A. CosTELLO.
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