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To all whom it May coOncern: )
Be it known that I, MERTON D. PHELAN,

“a citizen of the United States, residing at
‘Boston, in the county of Suffolk and State

of Massachusctts, have invented an Im-
provement in Starting and Stopping Mech-

-anism, of which the following description,

in connection with the accompanying draw-
ings, is a specification, like characters on the
drawings representing like parts..

Starting and stopping mechanisms cm-

"bodying this. invention are _particularly

adapted for use on. high speed machines
which are desired to be stopped promptly
and with acting parts of the machines in
redetermined positions. - o
The invention is applicable with especially
advantageous results to machines for insert-

. ing fastenings or the like in soles and heels
20

of boots and shoes. Such machines are pref-
erably driven at a very high rate of speed
and it is frequently desirable so to control
the operation of the machine that its driv-
ing shaft may be rotated for but a single
revolution at - usual speed and still be
promptly and accurately arrested with the
machine parts in’ desired positions.” While
this invention provides for all such require:
ments of high speed machines, it is of course
suseeptible of application to various sorts of
inachines regardless of their operatin%speed.
"The nature of the invention may. be best
understood from a description of a practical
embodiment thereof, such as is shown for
urposes of illustration in the accompany-
mg drawings in which, - o
Figure 1 1s a side elevation of a starting
and stopping mechanism partly in section on
a vertical axial plane of the driving pulley
of the mechanism; Fig. 2 is an end elevation
(viewed from the right in Fig. 1) partly m
section on the line 2—2 of Fig. 1; Fig. 3isa
detail vertical section on the line 8—3 of
Fig. 2; and Figs. 4 and B are detail perspec-
tives.
The illustrative embodiment of the inven-

tion represented in the drawings shows a

desirable form of starting and stopping
nmechanism as employed for controlli- = the
rotation of a shaft 10. Tt suffices to say that
said shaft may be associated in any prac-
ticable manner with whatever machine s ¥e-

quired to be driven.

Specification of Letters Patent.

Patented May 17, 1910.
Serial No. 529,315.

Referring to Fig. 1, the shaft 10 is jour-
naled in a part 11 of a frame casting and is
driven through the agency of a clutch mem-
ber 12 fixed upon the shaft. Adjacent said
clutch member 12 and rotatably mounted
upon a loose sleeve 13 encircling the shraft
10, is a belt pulley 14 which carries a second
cluteh member 15 arranged for driving en-
gagement- with the member 12. The belt
pulley 14 is shifted axially on the sleeve 13
for clutching and’ unclutching; and the
clutch. members are maintained normally
disengaged by a coil-spring 18 interposed
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between the hubs of said members and bear-

ing at one end upon a loose ring 17 which
supplies easy sliding contact with the hub
of the clutch member 15 and permits relative
rotation of the clutch members unimpeded
by the spring. The spring 16 when unre-
sisted holds the hub of the clutch member

70

15 against a ring 18, loosely mounted on the - -

 sleeve 13 and held against the pressure of

the spring by means presently to be de-
scribed. ' : :

75"

The clutch is operated by wedge devices

possessing several features of advantage.
These devices comprise & squared block 193
a wedge 20 and a second wedge 21 which,
for convenience in description, may be desig-
nated respectively the “negative” and “posi-
tive ” wedges, since the former is merely the
passive agency through which the latter acts
positively to throw the clutch members into
engagement.

The block 19 is shown detached in Fig. 4;
and the negative wedge 20 in Fig. 5. Said
block 19 is loosely mounted on the sleeve
13 and has an integral depending wedge-ad-
justing finger 22.
bifurcated (sce Iig. 3) and straddles the
block 19, the vertical edges of the bifurca-
tions contacting with wings 23 projecting
laterally from the biock. The lower portion
of the wedge 20 has a slot 24 which 1ncloses
a stud 25 projecting from, the wedge-adjust-
ing finger 22 of the block 19. Also the
wedge 20 carries a spring plunger o6, ar-
ranged to project alternatively into holes
o7 and 98 of the finger 22. The block 19,
being mounted on the sleeve 13, is incapable
of vertical movement relative to the shaft
10; but the wedge 20 may be adjusted ver-

| tically on the block 19 to two rsitions de-

80

85

90

The neeative wedge 20 is -
fend =

85

104

10¢



10

15

25

30

35

50

55

60

65

= 958,004

termined by engagement of the plunger 26,
and holes 27 and.28 respectively, the slot
24 and stud 25 serving to guide such ad-
justment and maintain proper relative aline-
ment of the finger 22 and the wedge 20.
The plunger 26 1s provided with a head or
handle whereby it may be withdrawn con-
veniently from one hole preparatory to ad-
justing the wedge 20 to the position deter-
mined by the other hole. en the plun-
ger 26 rests in the lower hole 27 the wedge
90 is in position to be engaged by the posi-
tive wedge 21 for throwing the clutch mem-
bers into engagement; and when the plun-
ger rests in the upper hole 28 the wedge 20
1s withdrawn from position to be acted upon

"by the positive wedge so that manipulation

of the latter is prevented from effecting the
clutching operation.. This provision is
made for the purpose of permitting brake
shoes, as hereinafter described, to release the

shaft without at the same time engaging:

the clutch, thus leaving the shaft free to be

rotated by hand, if desired, independently

of the drive from the belt pulley.

The positive wedge 21 is bifurcated simi-
larly to the negative wedge 20 and, adjacent
to the latter, straddles the block 19, the in-
clined edges of the two wedges resting in

contact with each other. For reasons to be:

explained, the wedge 21 can move in a ver-
tical path only; and consequently (assuming
that the plunger 26 rests in the lower hole
97 as in the drawings) when said wedge 21
is elevated, it forces the negative wedge 20
toward the right in Fig. 1. The latter, act-

ing upon the wings 23 of block 19, moves

the latter with it so that the ring 18 and
cluteh member 15 are also moved, all in OE-
position to the spring 16, and thereby the
clutch is engaged. The wedge 21 is moved
in its vertical path by a clutch-controlling
rod 29 rigidly connected at its lower end to
a treadle rod 30 which is held normally de-
pressed in a well-known manner by a spring
31. Thus, it will be observed, the spring 31
holds the positive wedge normally in its
lowermost position permitting the spring 16
to hold the parts unclutched; and when the
rcdv 80 is elevated by treadle or other con-
troller the clutch is engaged.

Referring to Fig. 8, the sleeve 13 termi-
nates adjacent the inner end of the block 19
and nearby a brake drum 32 is fixed on the
shaft 10. The hub of the brake drum 32 on
the left in Fig. 8 abuts against a boss on the
frame 11 which holds said hub against
movement in that direction. Axially coun-
tersunk in the opposite end of the brake
drum hub is a hardened annulus 383, sep-
arated by a ball bearing from a second exte-
rior annulus 84, against which bear the
sleeve 13, the block 19 and the positive wedge
91. Thus the wedge 21 is su%ported against
and guided in its vertical path by an axially

stationary surface supplied By the annulus

34; and the same rigid surface limits the
action of the unclutching spring 16 com-
municated through the various intervening
parts. At the same time the ball bearing
gi‘l% 3) permits easy relative rotation of
the brake drum 32 and the then stationary
parts when the shaft is being driven.
Referring to Fig. 2, integral with the ver-
tically movable positive wedge 21 and ex-
tending above it, is a yoke 35 slotted at its
upper end to receive the stud 36 of a cam
roll 87 which is held against the surface of
a brake cam 38 secured (see Fig. 3) to the
hub of the brake drum 32. The cam roll 37
is held in ‘engagement with the cam 38
through the agency of the spring 31 tending
always to depress the clutch controlling rod
29 and all parts connected to it. The stud
shaft 86 is vertically adjustable in the slotted

-end of the yoke 35.

As shown In Fig. 2, the cam 38 has a
clutch releasing depression 39, the remainder
of the cam constituting a dwell of uniform
radius. Wher the cam roll 37 Tests in the
depression. 89, the positive wedge 21 is free

‘to be degressed by the spring 31 so as to dis-

engage the clutch member, but when the cam
roll is in contact with -the dwell of the cam
the wedge 21 is maintained in its:elevated
position and unclutching is ' theréby pre-
vented. The depression 39 on the cam 38 is
so disposed on the shaft that it engages the
cam roll 87 when the acting parts of the

-machine actuated by the shaft 10 have as-

sumed the positions which they are desired
to occupy when the machine is at rest.
Hence, whenever the machine parts reach
such positions the cam 38 stands in position
to permit the unclutching of the machine
whereas at all other times the cam 388 pre-
vents unclutching. Obviously the arrival of
the depression 39 of the cam 88 in position
to permit depression of the cam roll 37, will
not result in unclutching so long as the op-
erator, by means of his treadle or other con-
trol opposes the spring 31 and holds the rod
30 ang clutch control rod 29 in their elevated
position. - If, however, the spring 31 be un-
opposed, the clutch members will be dis-
engaged whenever the depression 39 of the
cam 38 reaches the position shown in Fig. 2.

In the manner just described this inven-
tion contemplates a prompt disengagement
of the clutch members upon the instant that
the shaft assumes the position it is desired
to have when at rest. In most machines,
however, mere unclutching at such a time
is insufficient since the momentum of the
machine is likely to carry the parts a con-

‘siderable distance after the direct drive has

ceased. .To prevent this overthrow there is
provided a brake mechanism such as to ar-
rest the rotation of the shaft, preferably at

.once Whgn the latter has been unclutched
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from the belt pulley. This brake mechan-

- . ism_acts-upon the brake drum 32 which is
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fixed npon the shaft 10 and comprises op-
positely disposed brale shoes 40 and 41.
The illustrative arrangement of brake
shoes shown in the drawings is particularly
effective. Said shoes are disposed diamet-
rically oppositely with relation to the brake
drum 32 and are carried upon a brake sup-
porting arm 42. The middle portion of the
arm 42 is bifurcated and straddles the an-
nulus 34 on the shaft 10. Said bifurcations
permit the arm a slight amount of endwise
play. The arm 42 is non-rotatably sup-
ported in brackets 43—43 projected from
the frame 11 and is arranged to slide end-
wise in thesc brackets. The brake shoe 40
is pivoted near the upper end of the arm
42 and is freely movable on said pivot to
permit it to adjust itself to the periphery of
the brake drum 382 when pressed there-
against, thus providing for the utilization of
the entire braking surface of the shoe. The
brake shoe 41 is mounted by its concave cy-
lindrical hub 44 upon a stud 45, constituting
one arm of a bell crank lever pivoted on the
lower errd of the brake arm 42 (Fig. 2).
The axis of the pivot of brake shoe 40 and
the axis of the stud 45 ave both preferred
to be parallel to the axis’of rotation of the
brake drum 32 and hence, both of the brake
shoes are free to rock more or less in the
plane of the brake drum, thus providing a
air of self-adjusting brake shoes. ,
A leaf spring 46 secured to a part of the
lower bracket 43 and bearing against the
lower end of the arm 42 (see Fig. 2) may
be employed, normally to press said arm 42
upwardly to hold the shoe 40 out of contact
with the brake drum 32..
As already explained, the stud 45 for the
brake shoe 41 constitutes one arm of a bell
crank lever, the center of which is at 41,

Fig. 2, it being noted also that the brake-

shoe 40 is pivotally mounted upon the arm
492. Tf, now, said bell crank lever be moved

clockwise, as by the arm 48, the brake shoe .

41 will be raised and the-brake shoe 40 cor-

respondingly lowered into binding contact ,

with the brake drum, such action being exer-

~ cised through the toggle arrangement de-

scribed,” the operation being such that the.

points of pivotal connection between the

.Jower brake shre and its lever, the upper
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brake shoe and the brake arm end the point
47 will approach more or less into a straight |

alinement, thus acting as a toggle in draw-
ing the brake shoes substanfially simmltane-
onsly against diametrically opposite portions
of the brake arm,

The bell crank lever,  of which the stud
45 is one arm, is moved clockwise -to the

en:ls just desgribed through the agency of |

its other arm 48 (Fig. 2). This arm 48 18
connected by means of a bull and socket or

other suitable joinl with the cluteh control-
ling rod 29.. It follows, then, that when the
rod 29 is elevated the bell erank lever 45—48
is meved .contra-cle-kwise about its center
of rotation 47, thereby breaking the above
described togzle, removing the shoe 41 trom
its breaking engagement with the i o2
and, at the same time releasing the shoe 40
from brakin% ‘pressure and permitting the’
spring 46 (if it be employed) to push the
brake arm 42 upwardly and remove the
brake shoe 40 from engagement with the
drum 82. Tt is found in practice that if the
spring 46 or its equivalent be not employed
the brake shoe 40, upon the release of the
shoe 41, as just described, will not maintain
a sufficient engagement with the brake drum
32 to exert any material braking action
thereon. h '

A convenient alternative or accompani-
ment to the spring 46, if it be desired to em-
ploy some such expedient for lifting the
shoe 40, may be supplied by extending a por-
tion of the bell crank lever 45—48 in a
finger 49 (sce Fig. 2), arranged.to strike
against a stop 50 on the lower bracket 43
when the lever 45—48 is moved  contra-
clockwise in Tig. 1. An adjustable stop
screw 51 may be fixed in the finger 49, to
vary the time in the movement of the lever
45—48 when theé finger ~hall contact with
the stop 50. With this arrangement when

rotation of the lever 45—48 will serve to ele-
vate the arm 42 and lift the upper shoe 40,
while at the same time the lower shoe will
be withdrawn from engagement with the
brake drum. While the spring 46, and the
finger 49 and ~top 50 are shown as used -
gether on the same machine, it is to be un-
derstosd that they may be used separately.
In fact, practice has demonstrated that
neither is essential though, perhaps. desir-
able. The finger 49 and stop 50 are omitted
from Fig. 1.

Referring to Iigs. 1 and 2, the stud 45 to
which the lewer brake shoe 41 is pivoted, is’
Cintegral with a split sleeve clamped upon
tlie b of the other avm 4% of the bell erank
“lever above, referred to. Dy loosening this
split sleeve it may be rotated on the hub of
the arm 48 and thereby adjusted to compen-
sate for wear or for other purposes and said
sleeve may hen-be clamped in adjusted po-
sition. ' ]

To sunmmarize. the operation of the spe-
cifie illistrative form of starting and =<top-
| ping mechanism is as follows, to wit: The
machine stands normally at rest and is so
shown in the drawings. At such a time the
rod -30 and the clutch controlling rod 29
L accupy their lowermost positions to which
they are depressed by the spring 31: and
taleo the camn roll 3% rests in engagement
| with the clutch releasing depression 39 on

70
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the cam 38. ‘The brake shoes are in engage-
ment with the brake drum, and, of course,
the machine is unclutched.. If, under these
conditions the rod 30 be elevated, as by a
treadle, against the tension of the spring 31,
the rod 29 and the wedge 21 will be forced
upwardly, thereby moving the wedge 20"to
the right in Fig. 1 and throwing the clutch
member 15 into driving engagement with:
the clutch-member 12, whereupon the shaft
10 will be rotated. - Simultaneously with'the
elevation ‘of the rod 29 the cam roll 37 is

lifted out of the depression 89 in the cam 38, .
“and also the bell ¢rank lever 45—48 is ro-,

tated - ‘contra - clockwise to withdraw the
brake shoes from braking engagement with
the drum, leaving the latter free to rotate
with the shaft 10. The rotation of the

- shaft, and whatever machine may be driven

20,

‘thereby, will continue uninterruptedly until

" the treadle or other controller.is released,

o6 however, when the roll 37 descends it will.

40.
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germitting the rod 30 to be again depressed
y the spring 31. If at the moment of this
release it should happen that the depression
39 of the cam 38 is 1n position to receive the
then descending roll 37, the machine would
be immediately unclutched and the brakes
applied. In the great majority of instances,

strike some portion of the dwell of the gam
38, the latter as already described prevent-
ing unclutching by holding the roll 37 in
elevated position. When, however, during
the rotation of said dem the depression 89
reaches the position shown in Fig. 2 -the
spring 31 is permitted to depress the rod 30,
thereby withdrawing the wedge 21 permit-
ting the spring 16 to-unclutch the machine,
rocking the bell crank-lever 45—48 clock-
wise in Fig. 2, and thereby, by its strong
toggle movement, forcing the brake shoes
into firm and effective engagement with the
brake drum 32.

It is understood, of course, that the oper-
ations just described as ensuing after-the
entrance of the roll 37 into the cam depres-
sion 39 are performed: in the specific mech-
anism described substantially instantane-
ously, so that the bhrake drum 82 is forcibly,
gripped between the brake shoes almost
upon the instant that the roll 37 enters the
depression 39. - ‘

If, at any time, it be desired to turn the

shaft 10 by hand or otherwise independ-

ently of the direct drive from the belt pul-
ley, it is desirable that concurrently -the

clutch  be disengaged and the brakes.in- |
‘results from the preferred cotperation of

active, leaving the shaft entirely free. In

~ the operation of the machine as ‘just de-

60
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scribed, this state of affairs will not nor-
mally occur but it may be readily instituted
by vertically adjusting the negative wedge

.20 in the manner -already described and

thereafter elevating the rod 30 so as to dis-
engage the-brakes. Vertical adjustment of

"of :the cam 38.

the negative wedge 20 renders impossible,
for the time being, the engagement of the
clutch members by the elevation of the posi-
tive wedge 21 and consequently the eleva-:

‘tion of the latter which accompanijes the un-

braking is idle as to any effect upon the
shaft which is then both unclutched and un-
braked ard. may be turned at will. - This

"condition will continue so-long as the rod 30

is maintaineéd in its elevated position and

. even after said rod has been released from

influénce if at that time the
in engagement with the dwell
f 4 en, howéver, said cam
roll enters into engagement with the clutch

its elevatin
cam roll 37

-releasing depression 39 on the cam the

brakes will be set and further rotation of
the shaft>will be prevented. In this manner
the stopping position of the shaft whether it
be rotated by hand or mechanically is defi-
nitely determined since the brakes will not
at any time be'applied except.the shaft bg
in position determined -by engagement of
the cam roll 37 and: the clutch releasing de-
pression 39 of the cam 38. .. :

For lubricating purposes, the block 19 is.
provided with a cup 52, fo contain - oily
waste, oil or the like, which communicates
by -an outlet with the interior of the block
adjacent the exterior of the sleeve 13. The
periphery of said sleeve has one or more
longitudinal -grooves 53 which carry oil

70
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throughout the length of the sleeve; and -
these ‘grooves have outlets communicating -

with the interior of the sleeve where they
deliver lubricant to the shaft 10. - With thi:
arrangement all the bearing surfaces of ro-
tating parts are kept well lubricated to con-
tribute to the easy operation of the mech-
anism. . o

It is ¥ound in practice that the arrange-
meént of brake shoes and drums contem-
plated by this,invention as defined in the
claims is so promptly and accurately effective
as to avoid any necessity for a positive stop

.such as is sometimes employed in the form

of an abutment against which some rotatin
part impacts when it is desired to arrest sa1
part ant the machine. This being the case,

the preferred mechanism shown in the draw-

ings employs no positive stop whatever. It
is to be understood, however, that the em-
ployinent of a positive stop in connection
with any feature of this invention would

‘not remove such feature from the proper

scope of the subjoined claims. -
‘A further festure of decided advantage

the roll 87 and cam 38 which is illustrated
in the drawings. It will be observed that
the cam 38 acts upon the clutch controllin®
rod 29 along substantially the same line
in which the spring 31 tends to move said
rod. That is to say, when the spring 31 is

ready to act and the roll 87 rests upon the °
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dwell of the cam 388, said cam Opposes
the action of said spring in. substantially
the line of its impulse; and when- the roll
enters the depression 39 in the cam and
the rod 29 is abandoned to the action. of
the spring, the space of time  interven-
ing between the release of the roll and
the communication of said release to the
spring is minimized, permitting the spring
to act substantially instantaneously and to
effect the unclutching and stopping of the
machine always promptly at_the desired
time. This advantage accrues mainly from
the fact that this invention contemplates
the elimination of all levers and the like,
such as are commonly employed, interven-

ing between the spring or other unclutching

agency and the stop motion controlling cam
which require a multiplication of motions to
oceur before the release afforded by the cam
can be communicated "to the spring or its
equivalent. B : :

Various advantages, other  than those
pointed out, are supplied by this invention;
and they will be apparent to those familiar
with the art. Alsomany changes possible to
be made in the above described illustrative

mechanism will appear to those - familiar

with the art. For example, in connection
with a brake mechanism such as is contem-
plated by this 3nvention it might be practi-

cable to employ various types -of “clutch..

mechanisms and, accordingly, the invention
is not to be restricted in.1its application to
use .in connection with a clutch of the type
or construction disclosed. Moreover, the de-
tails of constriction of the brake mechanism
are not to be considered as essential.

Such mechanical alterations and modifica-
tions as are here alluded to are to be con-
strued as included within the proper scope
of the invention as it is defined in the sub-
joined claims. ’ .

1 claim: :

1. A starting and stopping mechanism
having, in combination, a driving member; a

.driven member; 2 sﬂurality of brake shoes
a

disposed diametrically of and to act on-the
driven member; a brake arm extending di-
ametrically of the driven member and carry-
ing said brake shoes; actuating means for

‘the brake shoes including said brake arm;

and clutch: operating mechanism controlling
said actuating means.

2. A starting and stopping -mechanism
having, in combination, a driving member; a
driven member; a plurality of brake shoes

_to act on the driven member; a diametric-

ally disposed arm carrying said brake shoes;
actuating means for the brake shoes includ-

ing said arm; clutch mechanism; and stop -

_motion controlling means controlling both.

the brake shoes and the clutch mechanism.
3. A starting and stopping mechanism

v

having, in combination, a driving member; a

driven member; clutch mechanism; a brake
drum;_ an arm diametrically disposed with
relation to the drum; self-adjusting brake
shoes connected to the arm; means includ-
ing said arm to set and. disengage one shoe,
and by moving, the arm to set the other
shoe; and additional means acting when the

70

first shoe is disengaged to move the arm and -

disengage the other shoe. e

4 A starting and stopping mechanism
having, in combination, a driving member; a
driven member; clutch mechanism; a brake
drum; brake shoes; an arm extending dia-
metrically of the driven member for sup-
porting the shoes at opposite sides of the
driven member; a lever pivoted to the arm;
a pivotal connection between the lever -and
one brake shoe; and means for. adjusting
said pivotal connection with relation to the
lever. , _

5. A starting and. stopping mechanism
having, in combination, & driving member;.a
driven member;: a clutch; cobperating
wedges to operate the clutch ; means to move
one wedge for controlling the clutch; means
to adjust another wedge to interrupt said

control ; and brake mechanism operable con--

currently with movement of the first men-
tioned wedge: -

6. A starting and sto;ipi_ng mechanism

‘having, in com ination, driving and driven

members; a clutch to operatively connect the
driving and driven members; wedges 20
and 2T for operating the clutch; a rod 29
connected to one of said wedges; a finger 22

having holes; and a device 26 to engage any"

one of said holes. o

7. A starting and stopping mechanism,
having, in combination, driving and driven
members; clutch mechanism’for connecting
and disconnecting the driving and driven
members; an arm 42 extending diametrie-

.ally of the driven member; a drum 32; shoes
40°and 41 carried at opposite ends.of said -

arm; brackets 43 ; and a lever 45—43 mount-
ed on said diametrically extending arm.

8. A starting and stopping mechanism
having, in combination, driving and driyen
members; clutch mechanism for connecting

and disconnecting said members; a drum 32
movable in unison with the driven member;
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shoes 40 and 41 disposed about said drum to :

act thereon; an arm 42 carrying said shoes;

and means for moving the said arm endwise

in opposite directtons,

9. A starting and stopping mechanism
having,-in combinationddrivin and driven
members; clutch mechanism; a %lock 19 hav-
ing wings 23; and wedges 20 and 21 one of

~which acts upon said wings, and both of said
‘wedges having portions embracing and

guided by said block.
10. A ‘starting and stopping mechanism

having, in combination, a shaft; a sleeve 13

on the shaft; a clutch comprising fast and

120
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loose clutch members; a block 19 on the
sleeve having projecting wing portions; a
pair of relatively movable wedges embrac-
ing said block, one of which wedges bears
5 against said projecting wings; and means

for relativelg moving said wedges to oper- |

ate the clutc

In testimony whereof, I have signed my
ndame to this specification, in the presence of
| two subscribing witnesses. . ‘
MERTON D. PHELAN.
Witnesses: _
Freperick L. EMEry,

Laurence A. JANNEY.



