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1

The invention relates to a hovel and improved
sequence control device for the timed control of
one or more operations on a traveling article.
It will be specifically deseribad with relation to
its adaptation to the performance of propor-
tional folding operations on flat work such as

laundry towels, sheets, or the like.

- The invention herein to be disclosed is espe-
cially adapted for use with a laundry flat work
folding machine such as is disclosed in U. S.
Letters Patent No. 2,464,823, granted March 22,
1949, to C. S. Malott, Jr., for Folding Machine.

The Malott machine includes continuous con-
veyor means for conveying a series of sheets,
towels, or the like to a position where the lead-
ing edge of each article feeds downwardly ad-
jacent a reciprocatable horizontal folding arm.
To perform the conventional one-quarter three-

10

quarter fold the arm remains inactive until one-

quarter of the article has passed it in g down- °

ward direction. At this moment the arm is
rocked laterally past the plane of the descend-
ing article so that the article now drapes over

the arm and continues to move downwardly on
the other side of the arm. When the three- *

quarter point of the article arrives in registry
with the folder arm, the arm is again energized
to move forwardly to its first described position,
whereupon the last guarter of the article drapes
downwardly over the first quarter. The article
is then routed to pass between folding rolls.

The present invention may be adapted for con-
trolling devices other than the folding machine
just described, but for simplicity and con-
venience, and in no sense of limitation, my in-
vention will be described with ocecasional ref-
erence to the Malott folding machine szbove
briefly characterized.

An object of the invention is to provide a
novel and improved sequence control device of
positive mechanical type, electrically energized
to initiate an operation on a moving article at
a point or points having predetermined pPropor-
tionate relationships to the length of the article.
,By the terms “proportionate relationships” or

“proportional” as used herein, I mean an op-

eration at the quarter pomt three-quarter
point, or elsewhere fractmnally of the article
length.

A further object of the present invention is
to provide a sequence control device of the type
deiined in the last preceding paragraph, com-
prising a plurality of control units, each unit
distinet and complete in itself, and so disposed
and operated that an aperatmn on a pair of
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2
immediately succeeding traveling articles is ef-
fected under the control of respectively dis-

tinet units, whereby one or more operations on

2, leading article, for example are controlled by
one such unit, and one or more operations on
the next succeeding article are controlled by an-
other such unit.

Further objects of the invention will be in part
obvious, or will become apparent upon a study
of the following specification, in conjunction
with the accompanying drawings, in which

Big. 1 is a side elevational view of a sequence
contro]l device embodying my invention:

Fig. 2 is a top plan view as seen from ahove
Fig. 1;

Fig. 3 is a vertical sectional view taken on the
Iine 3—3 of PFig. 2;

Fig. 4 is a vertical sectional view, somewhat
enlarged, taken on the line 4—4 of Fig. 2:

Fig., b is an end elevational view, somewhat
enlarged, from approximately the position of
the line 5—5 of Fig. 1; and

Fig. 6 is o wiring dlagram showing some op-
erating parts schematically.

Referring now to the drawings, and speaking
first generally, the contro! device is shown in
Pigs. 1 to 5 inclusive, and Fig. 6 indicates cer-
tain controlled elements such as a folding blade
10, a pair of folding rolls {1, a blade operating

solenoid 12, an endless conveyor i3, and a trip

switch (4 which is operated by the leading and
tralling edges of an article (not shown) moving
to the right on the top flight of the conveyor.
The folding impulses are supplied to solenoid 12
by the sequence controller shown in Figs. 1 to 5.

Referring now to Fig. 2 the folding impulses
originate either in switches 15 and 16 of a first
folding control unit as indicated by the bracket
“A” in Pigs. 1 and 2, or in switches (T and {8
of a second folding control unit as indicated by
the bracket “B” in the same figures. In the rep-
resentative example to which occasional refer-
ence will be made, and wherein g one-quarter
and three-quarter fold are to be applied to mov-
ing flat work laundry articles such as sheets,
unit A, in conjunction with other parts of the
device, controls said folds on one sheet, and
unit B, also in conjunction with other parts of
the device, controls the same type folds on the
next succeeding sheet. TUnit A then controls
the operations on the third sheet, and unit B on
the fourth, ete.

in the embodiment here shown the seguence
control device has & continucusly rotating driv-
ing shait I3 subported on a bhase 26 by Mmeans
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of frame uprights 23 and 24. The shaft [9 has
a, bevel gsear 25 driven by a pinion 26 on a ver-
tical shaft 21 which has on its upper end &
sprocket 28 driven by a chain 28 from the fold-
ing machine (not shown) so that there is pOsl-
tive synchronism between the controlling means
and the folding machine. A pair of driven shafts
30 and 31 are driven at fractional arithmetically
proportioned speeds relative to the driving shaft
by means of a gear train 33 not herein necessary
to characterize in detail, shaft 38 rotating at
three-quarter the speed of the driving shaft 18,
and shaft 31 at one-quarter the speed of driving
shaft (9.

Through appropriate elements soon to be de-
scribed shaft 39 produces intermittent energiza-
tion of switch (6§ in unit A for the one-quarter
fold operation on a sheet, or of switch 18 In
unit B for the one-guarter operation on a suc-
ceeding sheet. Shaft 31 takes care of the opera-
tion of switehes 18 and {7 in the same way, SO as
to respectively control the three-quarter folds on
the specified sheets. The part of unit A which
- controls the one-quarter fold will be known as
the first section of unit A, and the part of unit
A which controls the three-quarter fold will be
known as the second section of unit A. Similarly
understandable terminology will be applied to
the first and second sections of unit B.

There is substantial similarity in the operatwn
of each unit, and in the operation oi each sec-
tion of each unit, so that such operation will ke
- described for thz time being with reference
mainly to the first and second sections of unit A.
Each of the four sections is a complete timer
unit.

Secured to shaft i9 are two gears 34 and 35,
one for each unit, and these are in constant
- mesh with complementary gears 36, 31, 38 and
- 39 carried on shafts 30 and 31 in the positions
shown best in Fig. 2. With special reference to
the enlarged fragmentary view of Fig. 4 which
shows the construction of one section of unit
A (the one controlling the one-quarter fold)
~and with occasional reference to the general con-
- struction as shown in Figs. 1, 2 and 3, there 1s
.- shown a cup-like clutch member 42 having an
annular toothed face 83. Member 42 is pinned
to shaft 38. A driven clutch member 44 is se-
cured to a generally circular cam disk 45, both
being freely rotatable on the periphery of a
sleeve 46 which is free to turn on shaft 33. The
clutch comprising the members 42, 44 will be
hereinafter termed a positive clutch since its en-
gagement is more mechanical than frictional.
Disk 45 has frictional contact through a comni-
pressible ring 47 with a flanged sleeve 48 having
attached thereto the gear 36 which, as hereto-
fore noted, is driven directly from main driving
shaft {9 through gear 34. Sleeve 48 1s {free on
sleeve &45. Slippage between disk 45 and ring &1
is permitted when frictional adhesion between
them is overcoms by differential power applica-
tions respectively applied to each during opera-
tion, as will appear. The clutch comprising the
members disk 45 and ring 47 will be hereinafter
termed a slip clutch. A collar 52 is also rotatable
on sleeve 46, and if abuts a retaining ring 49 on
A compression spring 50 maintains
endwise bias against ring 47.

The sleeve 4§, and all elements carried there-
by, including clutch part 44, are movable slightly
to the right from the position shown in Fig. 4,
against the bias of a compression spring 43, re-
tained by a movable collar 54, such movement
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being responsive to operation of a ycke lever 53
effective through fork fingers 5% against a spool
571 siidable on shaft 30. Such movament to the
right produces engagement of the complemen-
tary positive clutch parts 42, 43. As previously
noted, clutch part 42 rotates with the speed ol
shaft 30, which travels at three~-guarter the speed
of driving shaft 19. When the clutch parts =4,
484 are engacged, slippage occurs hetween disk 43
and friction ring 41, and the disk neceszarily ro-
tates with the speed of cluich parvs 42, 44 and
shaft 38. TUnder a certain coaditioa when he
cluteh is not engaged, cluteh part 44 rotates with
friction ring 47 and gear 39, sald gear 33 being
directly driven from gear 34 on main shaft 2.
Under o still further condition (as will appear)
when the clutch is disengaged, and disk 45 Is -
tentionally held so as to completely prevent ius
rotation, slippage also occurs hetween ring 47
and disk 48.

As shown in Fig. 4 the clutch £2, 44 is disen-

eaced, but engagement can be effected by the

- gwiteh is in normally open position.
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aforesaid yoke lever 55 which is pivoted at 93
on a part 23a of frame upright 43. in the POsi~
tion shown the yoke lever, by means ¢f & pPro-
jecting finger 59, engages a stop lug &4 on disgk
a5, Lever 53 also similarly operates spool Hic
(Fig. 2) on shaft 31 s0 as to cause opemtien of
the analogous and identical ciluich parts, ete., in
unit A on shaft 31. Lever 55 has a seconda inger
similar to 58, but operative on disk 45¢ In the
second section of unit A, this second finger being
indicated 2t 5%a in dotied line on Fig. 3. Zach
timer disk 45, 45¢, has attached thereto a cam
or tripper 45¢ and 45d so located that in he
unoperated position the tripper is slightly past
the operating arm for switeh (€, 173, etc. and ihe
Yoke ljever
55 has a forked leg 62 which straddies an oper-
ating rod 63 operated by a solenoid $4, the rod
having a fixed nut 65 on its end. ¥or unit B an-
other solenoid 6 has an operating rod b1 toc Cn-
erate a similar yoke lever €8 (Figs. 2 and )
which controls the operation of analogous clutch
members, ete., in unit B. As indicated in Fig. 5,
vokes 55 and 62 have their operating legs sivag-
oered, left and right, so as to be operaiec by
rods 63 and 67 in alienment respectively with
solenoids 64 and §6.

The device for alternating units A and B in
sequence is best seen in Figs. 2, 4 and 5. 1is me-
chanical structure will now be described, and 1s
operation will later more readily appear in con-
junction with the description of the wiring dia-
sram and the sequence of operations. It com-
prises a double throw switeh 12, a cam 13, and
means for rotating the cam at each operation.
Cam 13 is mounted on the end of shaft {9 but is

‘not secured thereto, being held in contact with

a friction ring 14 by a compression spring i
bhetween two collars 78 and 17 pinned to shaift
(8. Stop pins 18 and 19 exiend alternately to
the front and rear of cam 13. A rocker 890 hav-
ing arms 91 and 92 is pivoted on a bracket 93 on
frame uprieht 23. It has two positions, engaging
either a front pin or a rear pin, either such posi-~
tion stopping cam 73. As the rocker is moved
away from one position, releasing one pin, ihe
cam undergoes an increment of movement beforc
the other rocker arm is interposed in front of the
next pin on the other side of the cam.
Operation of the rocker arm 1is effected b¥
means of a rod 9% yieldingly urged to the right
by a spring 96. Attached to rod 93 is a sleeve
97 carrying a pin 98 which has ends projecting
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‘into a slot between fingers 80a and 385 on rocker
88. Rod 95 has an abutment collar 89 engag-
ing a plate 100 on yoke 55, the rod end abutting a
similar plate (0! on yoke 68 in unit B. Since
the rod §5 passes freely through an aperture in
plate {80, either yoke by movement to the left
(Figs. 1 and 4) can operate rod 8% without af-
fecting the position of the other yoke. The pur-
pose of the sequence rocker of course is to per-
mit operation of cam 13 which at certain times
causes operation of double throw switch T2.
Switeh T2 in one position energizes solenoid 54
and in the other position energizes solenoid 65.

The operation of the device is as follows, re-
ferring both to the structural figures, and to the
‘diagram, Fig. 6.

The compound gear train 33 is so arranged
that while the rotation of driving shaft (9 is
eounterclockwise (Fig. 3) the rotation of shafts
30 and 31 is clockwise. In the wiring diagram
the device is shown in the idle position with the
‘double throw sequence switch in the cireuit po-
sition for operation of solenoid 84 as soon as trip
switch 14 is closed.

As soon as the leading edge of the first article
(and we have sclected as work pieces a succes-
sion of sheets to be folded) reaches trip switeh
i4 g circuit is completed from L: through switch

14, conductor 104, sequence switech 12 in the po-
sition shown (by reason of its switech arm being -

- on a low segment of cam 13) and through con-
ductor 105, solenoid 64, and conductor 109 to L.
The solenoid 64 remains energized as long as the
sheet is moving over trip 14.

Energization of solenoid 64 moves rod 63 to
the left (Fig. 4) thereby swinging yoke 39 clock-
wise and releasing cam disk 4% while at the same
time causing engagement of positive clutch parts
42 and 44. A similar result is produced in the
second section of unit A. As previously de-
scribed, the cam disks 45 and 45%a¢ begin to ro-
tate, disk 45 at three-quarters the the speed of
driving shaft 19 and disk £€%a at one-guarter the
speed of the driving shaft. This continues until
the itrailing edge of the first sheet passes trip
i4, allowing the trip switch to reopen and de-
- energizing solenoid 64. Spring 53 disengages
clutch parts 42, 44, and cam disks 49, 45%¢ now
rotate at full speed through slip cluteh 45, 47 and
cgaars 36, 34 to the driving shaft (9.

Chserving the rotation of disk 45, as soon as
its cam rise portion 45¢ operates switch 1§ it
completes a circuit to solenoid 12 which operates
folder arm 18 to effect the first fold. The circuit
is thrcugh L, conductors (88 and 189, switch 16,
conductors 1@ and {1{, a switch {12 operated
v a cam (i3 on the folder shaft {4, conductor
1 1%, solenoid 12, and conductors {8 ang {17 to
T2, Operation of solenoig 12 and arm 10 ener-
gize a half revolution clutch mechanism 94 caus-
ing the arm to move to its rear position, the
folder arm contacting the dropping sheet at its
one-guarter point and causing the sheet to drape
over the horizontal portion of the arm. As 4
resuly of said half-revoliution rotation of shait
§14, cam 113 opens switeh {12 and closes a switch
148, This rearranges the circuit for operation
of the second fold timer of unit A.

When the cam rise 45d of disk 4%5¢ operates

- switch 15 the solenoid 12 is again energized -

tnrough a circuit from Ln through conductors
188 and {69, switch 15, conductors 128 ang 12f,
switech {18, conductors 122 and 119, solenoid 12
and conductors 116 and ({7 to Ls. Energizgtion
of solenoid {2 again operates folder arm 10, caus-
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“described, pulling rod &3 1o

6

‘es 8 half revolution of shatt (i4, opens switch
{18 and closes switeh 1§2.

It will be understood that the folding zone is
so disposed as respects the distance from the trip
{4, and the cam rises 45¢ and 45d are circumfer-
entially so disposed on disks 45 and 4%a respec-
tively, and the relative speeds of rotation of all
shafts and the endless conveyor are so regulated,
that the proper fold line of a sheet arrives at
the folder arm coincidentally with energization
of the solenoid 12, so that the folds are effected

‘ag planned. Changes may be made in some cf

these factors to effect a one-third two-third fold-
ing arrangement, etc.

The sequence operation by means of rocker Sﬂ
is as follows.

When solernicid 54 was energized as previously
the left (Fig. 4) and
moving yoke B3 clockwise, plate 100 engaged
collar 89 so as to push rod 85 to the left against
the bias of spring 86, causing pin 98 fo move
rocker §!. As previously described this momen-
tarily releases cam 13 to permit a segmental in-
crement of rotation, an angular distance equiv-
alent to the distance befween a pin on one side
cf cam T3 and the nearest pin on the opposite
side, for example from a pin 78 to a pin 78. EX-
amination of Fig. 5 will show that this rotatvion
(counterclockwise) is insufficient to affect the
position of the arm 2a of switch 12. However,
when solenocid 4 was deenergized by passing of
the trailing edge of the sheet past trip (4, rod 9%
moves to the right (Fig. 4) under the bhias of
spring §6, the collar 9% moving yoke 55 counter-
clockwize. Rocker 8§ then moves back to its
original position, again permitting the standard
segmental rotation of cam 13, and at this time
switchh arm 712a is moved to the next high seg-
ment on cam 13 so as to cause operation of switch
2. This reversal of switch T2 now places sole-
noid o6 in circuit with trip switen 14, so that the
nexs article which comes through on the endless
conveyor will be under the control of solenoid 66,
yoke 68, and the several timer sections of unit B.

Actuation by solenoid 66 for the one-guarier
fold causes movement of cam T3 as before, but
insufficient to drop switch arm 724 or operate
switch 72. The return of yoke 88 upon deener-
gization of the solenoid 66 causes operation of the
rocker 90, permits another segmental increment
of rotation of cam 713, and one c¢yele of operation

~ of units A and B has been completed.

00

65

In this specification and the appended claims,
I use the words “arithmetically proporticned” to
indicate any selected fractional increment of the
standard of comparison. XYor example in com-
paring the speed of the driven shaft with the
speed of the driving shaft in the embodiment dis-
clesed, and under the relative rates of rotation
disclosed, the words “arithmetically pronor-
tioned” mean that the driven shaft is rotating
at three-quarter the speed of the driving shaft.
In other possible embodiments the words would
indicate the fact that a particular suitable ratio

has been selected to attain the operation at the
location desired.

What I claim is:

1. Control means adapted to time the execu-
tion of an operation on each of a series of spaced
articles moving on a conveyor past measuring
means, and wherein an operating member is
energized to perform such operation responsive
to rotation of a timing member past a point of
registry, said confrol nieans comprising g first
driving member, a secand driving member, means
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for rotating said driving members ab different
rates, means for producing and continuocusly
maintaining planar frictional driving engage-
ment between said timing member ang said firsh
driving member, stop means for preventing roia-
tion of saild continuous timing mermber despite
said frictional driving engagement, means f{or
producing positive driving engagement between
said timing member and said second driving
member while simultaneously rendering said stop
means ineffective, whereby sald timing membey
rotates responsive to said second driving mem-
ber despite said continuous frictional engage-
ment with said first driving member, angd means
for terminaiing said positive driving engagement
while said stop means remains ineffective, to
permit said timing member to bhe driven from
said first driving member by means of the afore~
sald {fricticnal engagement until ssid timing
member reaches said point of registry. |

- 2. Control! means adapted to time the execii-
tion of an operation on each of a series of spaced
articles moving on a conveyor past measuring
means, and wherein an operating member is
energized to verform such operation responsive
" to rotation of a timing member to a noint of
registry, said control means comprising a first
driving shaft, a second driving shafi, means for
rotating said shafts at different rates, slip clutch
means normally disposed to effect continusus
frictional driving engagement ketwesn said tim.-
ing member and saild first driving shait, sion
means for normally preventing rotation of said
timing mamber despite such continuous frictional
driving engagement, a positive cluicn whieh,
when engaged effects direct driving inter-lo:
between said timing member and s2id

-

driving shaft, means responsive to nassage of tha
leading edge of an article past said measuring
means for simultaneously engaging said positiva
clutch and disengaging said stop means, whearehy
to cause said timing member to be driven from
sald second shaft despite sald continuous fric.-
tional engagement with said first driving shaftt,
through said positive cluteh, and means respon-
sive to passage of the trailing edge of an article
past sald measuring means for disengaging ssid
positive clutch while said stop means remains
disengaged whereby to cause said fiming mem-
ber t¢ he driven from said first shaft throuch
saidd slip cluteh until said timing membher reaches
sald noint of ragistry.
3. Control means adapted to fime t

tion of an operation omn each of a aevies of spacas
articles moving on a conveyor npast meassuring
means, and wherein an operating member is
energized to perform such operation responsiv:
to rotation of a timing member past a point o
registry, said control means comprising a 4rs
driving shaft and a second driving shaff, means
for rotating said first driving shaft in synchro-
nism with the movement of said conveyvor, means
for rotating said second driving shaft at a speed
arithmetically proportional with ressect {o the
speed of said conveyor, slip clutch means nor-
‘mally disposed to effect continuous fricticnal
driving engagement between said timing inember
and said first driving shaft, stop means for nor-
mally preventing rotation cf said timing membar
despite such continuous frictional driving en-
- gagement, a positive clutch which, when engaged,
effects direct driving inter-lock between szid tim-
ing member and said second drivine shaft, means
responsive to passage of the leading edge of an
article past said measuring means for simulta-
neously engaging said positive clutch and render-
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ing said stop means ineffective whereby to cause
said timing member to be driven from said second

_Shafi} despite said continuous frictional engage-

meni with said first driving shaft, and means
responsive to passage of the trailing edge of the
article past said measuring point for disengaging
said positive clutch while said stop means re-
mains disengaged, whereby to cause said {iming
member to be driven from said first shaft until
said timing member reacnes said point of regis-
try.

4. Control means adapted to time the execu-
tion of g folding operation on each of a series of
latndry flatwork articles moving on g conveyor
rast a measuring trip switeh, and wherein g fold-
ing hlade is energized to perform the folding
operation responsive to operation of a second
switch by rotation to contact therewith by a tim-
ing member, said control means comprising a
first and a second driving shaft, means for rotat-
ing said first driving shaft in synchronism with
the movement of said conveyor, means for rotat-
ing said second driving shaft at a speed arith-
metically proportioned with respect to the speed
o0i said conveyor, slip clulch means normally dis-
posed to effect continuous frictional driving en-
gagement hetween said timing member and said
frst driving shait, stop means for normally pre-
venting rotation of said timing member despite
sucn continuous frictional driving engagement,
a pesitive cluich which, when engaged, effects
direct driving interlocck between said timing
member and said second driving shaft despite
sald continuous frictional driving engagement
with gaid first driving shaft, means responsive o
cassage of the leading edge of an article past
said trip switch for simultaneously engsging
said positive clutch and rendering said stop
means ineffective, and means responsive to pas-
sage of the trailing edge of the article past said
trin switch for disengaging said pesitive clutch
while said stop means remains disengaged,
wherehy to cause sald timing meimker to rotate
to convact with said second switch {o thereby in-
stivute execution of said {folding operation.

5. Apparatus of the characier described in-
cluding operation performing means for the exe-
cution of a proportional operation on each of a
series of spaced articles moving on a conveyor,
comprising a first driving shaft, means for rotat-
ing said fArst driving shaft in synchronism with
thie movement of said conveyor, a scecond driving
shaft, means for rotating said second driving
shaftv at a speed arithmetically proportioned to
the speed of said firsy driving shaft, o Gming
cam rotatable on said second driving shait, a
rositive cluteh operatively engageahle with said
timing cam and said second driving shait, a slip
cluteh continuously iriclionally engaging said
timing cam and sgald first driving shaft, stop
means hormally engaging said timing cam {0 pre-
venv rovation thereof desgite engagement there-
with of said slip cluteh, means responsive 1o pas-
sage of the leading edge of an afloresaid arcicle
rast a measuring point for engaging said positive
clutch and for simultaneously disengaging said
stop means to permiv rotation of said timing cam,
means responsive 1o passage of the trailing edge
of said article nast sald meassuring point for
disengaging said positive clutch, while said stop
means remains disengaged whereby engagement
with the aforesaid slip clutch again drives said
viming cam, and means thereafter responsive to
operation of said timing cam and effective upon
said operation performing means for initiating
the performance of said proportional operation,
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6. Apparatus of the character described in-
cluding operation performing means for the exe-
cution of proportional operations on each of a
series of spaced articles moving on a convevor,
comprising a driving shaft, means for rotating
sald driving shaft in synchronism with the move-
ment of said conveyor, a first driven shaft and a
second driven shaft, means for continuously
rotating said first and second driven shafts at
speeds arithmetically proportioned to each other
and to that of the driving shaft, said first and
second driven shafts each having a timing cam
rotatable thereon, a first and a second positive
clutch, the first positive elutch being engageable
with the first driven shaft and the timing cam
thereon, and the second positive clutch being en-
gageable with the second driven shaft and the
timing cam thereon, a first and a second slip
clutch, each synchronously driven from said
driving shaft the first said glip clutech continu-

10

1o

20

ously frictionally engaging the timing cam on |

tne first driven shaft, the second said slip cluteh
continuously frictionally engaging the timing
cam on vhe second said driven shaft, a first and
a second stop respectively normally engaging the
first and second timing cams to prevent rotation
thereof despite engagement of the respective slip
ciutches, means responszive to passage of the lead-
ing edge of an aforesaid article past g measuring
point for engaging both said vositive clutches and
for simultaneously disengaging both said stons,
means responsive to passage of the trailing edege
of the same article past the measuring point for

29

30

10
disengaging both said positive clutches while
both said stops remain disengaged whereby fric-
tional engagement between both the aforesaid
slip clutches and their respective timing cams
agaln drives both said timing cams, and means
thereafter responsive to operation of both said
timing cams, and successively effective upon said
operation performing means for initiating the
performance of successive proportional opera-
tions on the same article.

7. Control means as defined in claim 4 wherein
the means responsive to passage of the leading
edge of an article past the trip switch comprises
a solenoid in electric circuit communication with
sald trip switch, and a lever operatively respon-
sive to energization and de-energization of said
solenoid, said lever being effective upon said posi-
tive clutch and said stop to engage said positive
clutch and disengage said stop when said trip
switch is closed, and to disengage said positive
clutch when the trip switch is opened.

RUSSELL G. McLAGAN.
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