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ki Claxms
This invention relates to controlhng mecha-'

nisms for power operated shovel dipper latch;
lines and like lines for mobile. power. shovel or:
crane mechanisms, more particularly. for main-
taining such lines sufficiently taut as to: elimi-,
nate unnecessary slack therein’ durmg certam,

periods of operation of said mobile. mechamsms
or in the case of latch lines when said lines are

not in actual use for performing the ultlmate_'

functional purpose for which said lines.are, com-
monly provided, and to achieve performance .of.
said ultimate line function when des1red by the»
operator to be performed.

Latch lines and tag lines for ] power excavatmg"
and load handling apparatus such as power shoy-,

els and cranes commonly extend from the. turn-

table of power cranes and shovels.to the. excavat--
ing apparatus carried by the. boom, and durmg

_portions of the periods when said. appa,ratus is.in

operation frequently slack off, as when the boom
carrying the shovel or bucket is moved to.a rela-:
tively more elevated position or upon- retraction.
of a shovel dipper stick, and such dangling. hnes
sometimes become entangled with various of the,

boom carried parts or with extraneous obJects or-
hecome displaced from sheaves, and much tlme is:

lost in remedying the situation.

Through the provision of my. 1mproved mecha-‘
nism comprising an improved reeling means: fOr,

vieldably exerting a winding. effort  upon; the
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may be readuy applied to. power machines and
which-may be simply and quickly operated.

‘The invention, will be_better understood by
those skilled in the art to which my invention
appertains by reference to the following drawings
and: to. the specification. and description of the
embodxment thereof illustrated in the said draw-
ings, wherein' o

Fig; 1.is.a s1de elevatlonal view of & power
shovel .mechanism and the dipper dump bottom
retained latch together: with the latch:line for
operating, said latch.and apparatus enclosed by
the turntable supported cab indicated therein by
dotted lmes, e

.Fig. 2 is'a view, partlally in section and partially
1n elevatron of -a- power shaft end .carrying a

pulley and a clutch and line winding mechamsm
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drum, the line is kept substantially taut, said

means adapted fo yield to permit a greater length
of line to be unwound from:the-line drumac-
cording to the line drawing movements of the
boom or shovel bucket. .- : e
In addition to maintaining the sald hne sub--

stantially taut, I provide improved controlhng.

means for line winding means for power shovels,
whereby a greater winding effort is imposed upon
the winding drum to produce a sufficiently strong
operating pull on the line to cause it to perform
its primary function, i. e., to operate a. drpper
latch.

More especially, an object of my invention is
to provide improved variably.yieldable: mecha-

nism for exerting a winding effort .upon the

winding drum for a line of the above character
under the control of variably adjustable means
to vary the power of said winding effort. .

Another object of my invention is to more efﬂ-
ciently accomplish the foregoing object through
the instrumentality of a manually vanably ener-
gizable electro-magnetic clutch.: .

Another object of my mventmn is. to- provxde
improved simple and efficient: mechanism. which
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attached to said shaft end;

-Fig. 8 is an end elevational’ view of the electro-
mechamcal clutch apparatus. dlsposed within the
cluteh- casing of  Fig. 2; . .

-Fig.-4 is a .transverse sectmn taken on the
d1ameter 4-_4.0f Fig. 3; and

. .Fig. 5- is & diagrammatic view of the electrical
system .comprising 'as. an element thereof the
electro-magnet of said -electro-magnetic clutch,
illustrated in Figs. 3.and 4. . .

-Referring now first to the drawlngs of Fig, 1
there is-illustrated therein a power shovel of the
self-propelled : type. employing an. endless track
10 .driven through. suitable gearing comprising a
driving pinion. {18, bevelled -gear : 11, a travel
shaft, 10, and. suitable transmission means with-"
in the cab comprising a series of intermeshed
gears, shown by dotted lmes and. includmg the
shaft; 1085, .

At 45 1s shown : poWer transmxssion shaft
whlch is; adapted to be rotated by power from the
engine (2 delivered through engine pulley 49 and
belt 48 to the pulley 41, a fragment of the said
pulley 41 being also illustrated in Fig. 2.

Although my. mventxon may be applied to many
and various arrangements for operating the boom

\d thé drpper to perform the usual power shovel
B ha.ve chosen to illustrate my inven-
ing’ applied to a power shovel of the
type “of 'my co-pending application, Serlal No.
502 ,354; filed ‘September ‘14,1943

Bneﬂy described the more important parts of
the ‘pPower shovel structure, aside from the fore-
going; are the drum’shaft “ carrying the drums
25, 31:and~86, the same béing lnterchangeably
operated under the control of the usual operator’s
control: levers; not.shown . but well understood,
and the;: supplemental ~driving" shaft’ 63, there




being surtable transmission means- involving
chains or belts, such as shown at (3 and 67, so

interconnecting clutches, gears, sprockets and the .

like on the several shafts whereby the various
power shovel operations may be expeditiously per-
formed.

The wmdmg drum. 36 on the, shaft.40 is for
" _the purpose of elevatmg or lowermg the boom 14
through the cablé 35 having an end secured to
the end of the boom, thence passing over the

drum. 36.

Another cable 30 has a s1m11ar mndh}g.-rela.-
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817,210 to H. A. Williams, dated April 10, 1906,
may also be suitably employed. -

Inasmuch as the apparatus illustrated in the
said Penrose patent is very completely described
therein, the said description thereof is hereby in-.

. corporated in the present specification by refer-

-10
sheave 381, its other end being wound. _upon saxd

tionship with a drum 31 carried -upon. the same .

shaft 49, as the drum 36, and’
of a pair of sheaves 32 at the end of the boom,
thence through a sheave 30’ attached fo. portlon

passed ‘over. one:
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32 of the dipper 11, and thence Tearwardly-over -

a twin sheave of the character of 32 rearwardly

to a fixed connection with the boom as at 30’ at
a point rearwardly of said twin sheaves, whereby
the dipper #1,-by-alifting effort at 33 exerted by
the cable:30, may be- t11ted to drspose 1ts dump
bottom LR lowermosf, -

- ‘Cables’ 26 and 2§ ha\ung eorrespondmg ends
relatively reversely wounéupon the same; a drum
25 a8 passed over suitabls sheaves such as 23; 24
. and 29, with the line 20 passed over‘the sheave 22

and-the. line '26: passed-over- the -sheave -28,‘the
ends being then-secured-at-2f and 27 to & medral
portion: 8 ef the-dipperstick 48, -~

-“The-lateh construction per-se, mdlcated at “o
is - old its ‘construetion;- as ‘shown; being ‘that of
the conventional type commonly employed to te~

movably. rétain:the ‘bucket- -dumyp bottom-§ in

closed" position ‘with-3 respect to the engaged end
walls:of said dipper; = -+ -

While I have above brzeﬁy referred to ‘some- of

the various: parts of :‘the power shovel and oper-
ating cables therefor, the present invention-deals
chiefly with the problem of‘maintaining fhe latch
11ne 4 substanmally taut dt}rmg all operatlve ‘pe-
‘stantly: exerted relatwely weak pullmg eﬁort
upon that.end of the line 4 which-extends within
the cab 11 and-which is'wound upon the line reel-
ing drum §, best illustrated in Fig.'2; which' con-
stantly tends:to:rotate in the winding: direction
‘through=the application-of:a weak winding -ef-
fort. constantly -applied- thereto. through: the in-
strumentality of-the. magnetic- clutch- apparatus
disposed within .the magnetic.easing T, Figs: 2-to
4:inclusive, 'such apparatus bemg best il!ustrated
in Figs. 3 and:4. :

~The:operation. of the electro-magnetic cIutch
mechamsm is controlled by variations of ‘the
strength of the current. flow:passing through the
eléctromagnet::8: by suitable adjustment ‘of the
electric current flow controller» mechamsm, gen-
erally: indicated:at 9, Fig:.-5.

My 1nvenb10n~ may be embodxed in connectmn
with “other electrical- clutch eonstructions ‘other
than that 1llustrated ih ‘the drawmgs ‘said draW-
ings 111ustrat1ng one* form of clutch constructmn
which' I have’ found sultable “for adaptatxon to
the performance of the’ functions ‘Tequired : in
the practice of m present inve: ‘tmn is genera.lly
of the design. mployed - for. ‘electromagnetic
brakes for mdustrla,l machmery -and vehicle
Wheels as 111ustrated An Y. S, Letters Patent No.
.2, 273 065 to W.. R enrose da.ted February 17

1942 i i 5

Other magnenc cIutch constmctxons such as.

- that: disclosed. in -U.i S, Letters .. Patent -No.
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54 is secured, -as at 55 and- 55'

ence .and a brief descrlptron thereof - will suffice
for incorporation here. -
Briefly described and with refelence to the

~adaptation of the brake mechanism of said pat-

ent to the application of the latch line winding

<drum 8, # will -be -understood that the shaft 45,
‘g, 2.-is the main power shaft of the power

shovel being driven during shovel operating pe-

‘riods. through the belt 48 from the pulley 49 car-

ried on. .the-crank shaft of the engine {2 and

_that, although the clutch and drum spindle 52
“may- be power: connected to ‘the shaft 45 in a
. number-of different ways in order to achieve ro-

tation of the spindle by power supplied by the en-
gine, and more to achieve the further purpose of
enabling ‘my invention to be- -applied- to -existing
power shovels or cranes, said splndle 50 is ﬁxedly
mounted on the reduced-end 51 of the shaft 45
either by screw threading the same on-said shaft
end; as illustrated, with a pin 52-passing through
the telatively telescoped ends ‘§f-of the power
shaft and 53 of the spmdle or in any other su1t-
able manner. -

"The drum with the mtegrally formed cluteh
casing- T -being- journalled for relatlve rotation
upon the spindle 50, the clutch mechanism dis=
posed within the casing-T is' provided to friction-
ally communicate power from the shaft 45 -and
spindle 50 to the drum 6 to ‘cause said drum to
tend to rotate in such a dlrectmn as to’ exert a
pull apon the latch line 4, whose end portlon is
wetnd upon said drum and whose extreme end is
anchored thereto, as at LA

To accomplish this: purpose an annular plate
to' the 1ntegral
unit comprising the drum 8:and the-clutch casing
1. - An -electro-magnet 8, preferably of the iron~
clad type is positioned to bear against the sur-
face of the plate 54 -by-the small amount of pres-
sure exerted by the -spring 56 encircling the fin-
ger 51 which projects within the-éentral ‘bore of
the-body -of -the- electro-magnet -8 which-is pref-
érably annular in form;-said finger 57 being car-
ried upon the-lateraily deflectible ‘curved arm-58;
which is fulcrumed upon - a headed- pivot pin’ 59
whose threaded end -is secured to a rotating
backing ‘plate 60° by its- hub 61 Whrch is sphned
upon the clutch spindie-50: - ’

The-lever pivot pin 59 and ‘the 1ron-clad elec-
tro-magnet 8 ‘are- drsposed oy ‘the epp051te sides
of the axis of the spindle upon which the drum
and clutch casing are adapted to-rotate.”

_ A cluteh shoe 62 of the sihgle -band type hav-
mg separable operating“‘ends 63 and:64 which
include upright remforcmg members - extendmg
oppositely for a portion of the cireumnference of
the clutch band member 85 is arranged within
the clutch -casing-T1.-- In retracted: position, the
ends 63 and 64 engage the anchor pm 59 which
serves. as-a hanger therefor. SR

A lining of the character of brake: llmng ig' af- :
fixed- to- the outer surface of the band: membeér
85 to provide pnmary and secondary portlons 66 -
and 8T..0 7

The :separable: operatmg ends 63 and 84 are
shaped as at 68 and 69" respectlvely to perrmt
of retraction about: the anchor: ‘pin-59 and-to-as-
sist in retaining: the - clutch-shoe’ 62 in- proper
relatmn axxaily of the.clutch - casing. = Coiled




2,385,006

spring. 70 provides tension between the operat-
ing ends of the clutch shoe 62 for holding the
brake in retracted position, as shown in Fig. 3.

The actuating means for  controllably and

variably. applying the clutch shoe. in clutching
engagement with the inner cylindrical surface of
the cluteh casing T comprises the electro-magnet
8, the magnet supporting curved arm 58 jour-
nalled on the pin 59 and the annular flat faced
disc plate 54 secured at. 55’ to the. inner wall of
the cluteh casing. The lever 58 swings about the
fixed pivot 59 and comprises the curved long arm
which:is offset topass around the spindle .50,
the electro-magnet being disposed at a point sub-
stantially more than 90° from the pivot pin and
comprises also a short arm 11 which carries a pin
12. which "extends between the said separable
operating ends of the clutch shoe 62.
- The pin- 12 adjacent the free end of :the short
arm 1{ of the lever 58 is arranged with its axis
disposed parallel with the axis of the lever pivot
pin 59 but is slightly offset laterally from that ver-
tical plane which includes the drum and lever
pivot axes. In this way, changes in the effective
length of the short arm are minimized during
lever movement as the pin 72 engages either one
of the separable operating ends of: the clutch
shoe. -

It will be- understood from the foregomg de-
scription that the clutch shoe, and primary:and
secondary lining portions 66 and 67 will be ap-
plied upon controllably energizing the winding of
the electro-magnet, as diagrammatically shown
in Fig. 5.

‘When the winding is so energized at any cur-
rent strength up to a practical maximum, force
is 'derived continuously. and substantially with-
out variation from the torque of the rotating drum
by electro-magnetically induced friction between
the electro-magnet and the magnetizable an-
nular plate 54.

In the embodiment 111ustrated the direction of
rotation imposed by the power shaft 45 and
spindle 50 to the curved arm 58 and electro-
magnet 8 is such as to preferably make the clutch
action non-self-energizable and in the operation
of the mechanism as adapted for the purpose of
my present invention, all rotative magnetic drag
efforts imposed upon the winding drum portion
6 of the integral unit 617 is in the same direction
of rotation.

Since during operation of the mechanism of
the power shovel or crane, the drive shaft. 45,
the spindle 59 and therefore the annular plate
68, which is keyed onfo the reduced end of the
spindle §0, are all continuously rotated, and since
the electro-magnet is secured by the anchor pin
$2 to said annular disc 60, electrical conducting
slip rings 73 and 74 carried on an annular disc
7% rigidly secured, as at 16, to the disc 60 and
rotatable with it, are employed in association
with the brushes: 7T and 78 to convey energizing
electrical current through said brushes and the
slip rings frictionally contacted by the brushes,
and- circuit conductors ‘@ and b to the electro-
magnet, said- cireuit -conductors entering the
clutch casing through an aperture 19 through the
plate 68 and leading therefrom to the winding of
the electro-magnet 8.

“The cirenit conductors a are of the well known
braided wire type with a rubber or other well
known cover insulation whereby to thhstand the
shdmg ﬁexmg movements of the electro-magnet

8.and its carrying arm 58, to. which carrying arm:
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said conductors are convemently secured w1th1n
the casing.

A clamp such. as that shown at 82 is employed
to clamp the wires ¢ and b to the arm: 58, al-
though the wires themselves from :the: point of
their entrance within the.interior. of: the clutch
casing are not actually shown to: avoid ‘com=
plexities .of illustration, -it. will, however, . be
understood that said conductors.a and b entering
the casing at 719 interconnect. the' slip ‘rings 13
and 14 to the winding of the iron-clad electro-
magnet 8 and that their: position in:the casing
is substantially parallel to-the .¢urved ;arm: 58,
being preferably secured thereto, as at 82..::. !

It will be understood that the-annular metal
plate 54, which is:rigidly carried by the: casing
will be of magnetic.iron or.steel of ‘good magnetic
armature quality and that at least:the face there-
of which is frictionally engageable with the flat
face of the electro-magnet 8 will be flat so.as to
make intimate contact with the face:of the mag-
net and durable to withstand normal sliding con-
tact by the magnet face over the said surface
without undue wear of- said plate: - Preferably,
the iron material of the magnet face will: 'be the

. softer, for reasons of more ready replacement
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at lower cost.

. The electrical clrcult for. effectlng operatlon of
the clutch mechanism for the: winding drum. 6
is'shown in Fig. 5 wherein diagrammatically the
electro-magnet 8 having a winding 8’ is shown
in frictional abuting ‘contact with :the  annulay
plate 54 carried by the winding drum:and circuit
conductors a and b, leading therefrom to'the slip
rings 13 and T4 which, in turh; are:frictionally
contacted by the conductor brushes 1T.and 18 re-
spectively, from which brushes circuit:conductor
83 leading to a rheostat resistance 86 ‘which, in
turn, is contacted by an adjustably movable plate
871 to include more or less of the resistance 86 in
the circuit conductor 88 leading from said plate
to a storage battery or other source 89 :of prefer=
ably direct current, the other pole of said battery
being connected to the circuit conductor 84. :. .

A push button switch 80 having normally. open -
contacts 91 bridges a.section 92 of .the resist-
ance in the resistance unit: 86.  Assuming that
the push mechanism is in:operation and that by
operation thereof, the dipper 1T has been sup<
plied with excavating material and by virtue of
the operation of ‘the :cables 30, the dipper:I1 is
rotated clockwise about.its pivotal support 93 ‘to
place the dump bottom: or door 5 lowermost, :the
apparatus of my invention will then be operated:
to withdraw .the latch bolt 3 from the latch
plate z.

To condition: the apparatus for operatmn the
adjustable rheostat blade: 87T is movéd over:the
resistance portion disposed to' the right of ‘the
intermediate connection leading to.a contact . of
the switch 90 until the flow.of current from the
source 89 to the magnet 8. is sufficient ‘to main-
tain the latch line ‘4 sufficiently. taut whileé not
exerting.such a pull.thereon:as:to-unlatch the
dipper bottom 5. At such a-time, the electro--
magnet 8 being relatively weakly magnetized: will
nevertheless exert a. substantial rotative drag on
the armature disc 50 and.therefore, upon the
latch line winding drum 6 to tend: to ‘wind the
line upon the drum but the tractive effort will
be.insufficiently strong to.do:more than to take
the undesirable slack out.of ‘the line but being:
not-of sufficient . strength: to: overcome the op-
posing force of the sprlng 3 holdmg the atched'
bolt-in latched position;. i Lo :
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The dipper load,. bemg as aforesaid ready to be
dumped, the operator then will press the but-
ton. 90’ of the push button switch 90 and close
the .contacts 91 whereupon the magnet 8 will
receive much more current. and be much. more
strongly magnetized and will.exert :a- defihite
relatively strong rotative pull on the armature

[

2,385,906

laterally or forwardly and rearwardly at the
same time. -

Under such. a condltlon the drum will pay out
sufficient of ‘ the tag line depending upon the
pendant condition of the bucket.under different
adjusted positions of the:bucket and the dispo-

* sition .of the ‘boom and will reel in excess line

disc 54, and resultantly, a relatively strong wind- - -

ing effort upon the drum 6 which, being commu-
nicated to the line-4, will cause the bolt 3-to:be
withdrawn from. latched position against the
power of the spring 103 and the bottom . will
swing .outwardly about 1ts hmge 104 to dump
the load.

After the dumpmg operation, the push button
90’ being released, the circuit is restored to-its
former condition of providing- a weak current
through the magnet 8 merely to maintain the line
taut and the bottom dump door of the dipper be-

" ing restored by.gravity when the dipper is again

swung to such a position as illustrated in Fig. 1
or otherwise, said-hottom is restored, the spring
103 will ensure that the latch is again operative
to latch the bottom dump door.

Having hereingbove described my:invention as
‘applied to-the latch line for the dipper latch of
a power shovel, as préviously stated, my. inven-
tion has a useful application to other lines; such
as tag lines, extending rearwardly from a crane
bucket in such a manner as to exert a pull on
the bucket in o direction at an angle to the lines
for operating said bucket in order-that said line
exerting ‘& pull on said bucket may prevent the
buicket from. rotating when suspended from the
end of the crane boom.

Such tag lines have long been commonly em-
ployed in the art, their application to the bucket
being well known and understood, and-the same
is not illustrated herein but, for. the purpose of
the present disclosure, reference may be had
to U. S. Letters Patent No. 2,166,479, to. Ruddock
dated July 18, 1939, which discloses 'such ‘a tag
line. applied to a clam shell type of crane bucket,
and which, incidentally, iliustrates:one prior-at-
tempt to maintain such tag:line taut. The: dis-
closure of the above patent is to be referred to
only as illustrating the nature of such tag line
and one method of attachment thereof: to an ex-
cavating clam shell bucket for a crane. . = . *

Such a-line is passed rearwardly to- the cab
m some such manner as that illustrated for the
latech line of the previously described embodiment
of my.invention and the arrangement previously

‘10
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and ‘maintain- the: hne suﬁimently taut at all ‘
tunes .

The present mventmn is ‘also in ‘proper size
and power applicable to any or all-of the clutch
mechanisms commonly employed in power shovels
oricranes illustrated in the co-pending applica-
tion of Zeilman and Smythe, Serla,l No 502,354,
filed September 14, 1943. :

‘Having thus described my 1nvent10n as-applied
to the latch line: for :a dipper dump door latch,
the same being to illustrate one useful application
thereof, it is to:be understood that my invention
will be:within the skill of the art readily appli-
cable to similar operations relating to other lines -
employed in: power. shovels. or the' like, power

- cranes -or mining .excavating or load handling
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described comprises the winding drum-for:such -

a line and the inter-related mechanical friction
clutch and electro-magnetic clutch will, for the

55

purpose of this disclosure; be considered.as-being -

duplicated for such tag line of a crame bucket.
"~ 'The -present  invention .. provides' improved
means for maintaining. the line taut:in a’more

80

efficient -manner and under 4 grea.ter range of ‘

boom: and clam:shell movements. - )

“With such crane tag line 1nterconnectmg a
rearwardly extending portion of the bucket and
such -a winding -drum,.as :previously. described,
the current-flow: through -the electro-magnet is;
as in the former case, suitably reduced by a re-
sistance. interposed between the source -of :cur-
- rent “and the magnet of . the -electro-magnetic
clutch to ensure that:a sufficient: and inexcessi-

70

" ‘ble pull is exerted upon said tag line to prevent.

undue - rotation or .rotative osclllatlon ‘of "-the
- bueket during such times.as -when..carrying &
- load of ‘excavating material; freely: pendant’ from
" the end of the boom.and: perha,ps being swung

15

mechanisms and that the application thereof
thereto will be obvious to those skilled in the art
and the scope 6f my invention, as claimed, com-
prehends such analogous ‘uses as well as various
departures from the particular structure herein

-illustrated. and - described in connection with a

single embodiment thereof. .

- Lelaimy . 1.

-1, The combination Wl‘ch a dump bottom latch
of a mobile ‘power .shovel dipper and the latch
line for operating the said latch and a power
driven shaft disposed upon the turntable of such
shovel, of a winding ‘drum to which said line
is secured .for variable winding: thereon, a fric-
tion type cluteh and an electromagnetic drag type
cluteh both adapted to frictionally communicate
a rotative. effort to said drum from said shaft,
electrical current supply means normally opera-
tive to communicate a limited electrical current -
to.the magnet of said electromagnetic clutch -to
maintain. sueh sufficient winding effort on said
drum by magnetic drag effect as to maintain said
line taut during operative movements of said
dipper, supplemental ‘means comprising a man-
ually operable current flow coutroller to substan-
tially increase the flow of currvent to said mag-
net to increase such magnetic drag. effect, said
electromagnetic clutch comprising a mechanical
element adapted to be deflected from its normal-
position responsive to such increased drag eifect
and a friction clutch operating link operable by
deflective movement of said mechanical element
to operate gaid friction clutch whereby by manual
operation-of .said controller-said-line is given an
increased. pull over -that required to maintain the

line taut fo:operate said latch to release said dip-

per. bottom.: -
- -2..The- combination with a sprmg retracted
latch for releasably retaining the dump door of
a. mobile power shovel dipper in closed position
of a latch line and turntable carried power mech-
anism comprising a prime -mover and a shait
rotated thereby, a winding drum rotatably jour-
nalled on said shaft, a latch line interconnect-
ing said latch and said drum adapted for partial
winding of a line end upon the drum, a mechani-

cal friction clutch and an electromagnetic drag

type clutch each:comprising ‘a part carried by .
anid rotatable with said drum, an arm movable
to energize said -friction-clutch; said electromag-
netic: clutech -‘comprising an-electromagnet, said
magnet carried by said-arm-and -adapted when
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energized by a limited flow of an electrical .cur-
rent therethrough to e€ffect a sufficient magnetic
drag frictional engagement ‘between the  said
parts of said electromagnetic clutch whereby to
transmit a winding effort from said shaft to said
drum to maintain said latch line taut.but insuffi-
cient to operate said latch against the power of

its associated spring and manually operable cur- .

rent flow controlling means adapted to.substan-
tially increase the flow of current through said
magnet to so increase the magnetic drag effect
as to effect a limited deflection of said arm op-
eration of said friction clutch and a resultant
increase in the strength of pull upon said line
whereby said latch is operated to release sald dip-
per door.

3. Mechanism for exerting a constant rela-
tively light pull upon the latch line of a mobile
power shovel dipper dump bottom and alternately
adapted to exert a stronger latch operating pull
thereon, the pulling end of said line being wind-
able upon 2 winding drum, comprising the com-
bination with said drum and a power shaft with
which said drum is associated, an electromag-
netic friction drag type clutch adapted when en-
ergized by a normal operating electrical current
flow directed through the magnet thereof to exert
a winding effort from said shaft upon said drum
to merely maintain the line taut during normal
operating position, and means comprising a frie-
tion clutch operably responsive to an increased
energization of said electromagnetic clutch upon
an increase of such current flow to exert such
greater winding effort upon said drum as to op-
erate said latch ahd manually operable electrical
current controlling means adapted when in one
position to maintain said normal current flow
and in an alternate position to substantially in-
crease said flow.

4. The combination with a mobile power
shovel comprising a turntable, a prime mover
and a shaft rotatable thereby carried by the
turntable, a latch line winding drum journalled
upon said shaft, a bcom dipper stick and dipper
adjustably carried by said turntable and in ex-
tensible relation thereto, a dump bottom for said
dipper, a spring retracted latch for normally
maintaining said bottom in closed position, a
latch operating line interconnecting said drum
and said latch, a magnetic drag type clutch
. adapted when energized by a limited electrical
current flow through the magnet thereof to
transmit a sufficient line winding effort upon

said drum to maintain said line winding taut and °

insufficient to overcome the power of the latch

spring a friction clutch adapted when energized.

to transmit from said shaft to said drum a
stronger winding effort sufficient to overcome
the latch spring to operate the latch, an ele-
ment associated with said electromagnetic
clutch responsive to an increased driving torque
thereof adapted to operate said friction clutch
to a degree commensurable to the driving torque
at the time transmitted to said drum by said
electromagnetic clutch, and electrical current
flow controlling means to alternately vary the
current flow to said magnet to effect operation
of only said electromagnetic clutch to maintain
said latch line taut, or to operate both said
clutches to operate said latch.

5. The combinaticn with power shovel mecha-
nism comprising a rotatable turntable, a boom
hingedly connected to the turntable adapted to
be swung thereby and to have its free end por-
tions variously adjusted in a vertical plane, a
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dipper :stick- longitudinally:.adjustable. . trans-
versely of said boom :and. carried: thereby, a dip-
per having a dump bottom secured-to an end .of
the dipper stick, power means and.a shaft driven
thereby. on said' turntable,.-an- oscillatable latch
for releasably holding said dump bottom in dip-
per closed position,; and a:latch line:of -a.:drum
journalled: on:said power.:shaft, -said- line, ex-
tending between said latch: and- said drum-and
secured: in winding:relation to said:drum;-clutch
means comprising:.a friction.clutch-and an:elec-
tromagnetic clutch, each for separately com-
municating a driving effort from said shaft to
sald drum, each of said clutches comprising a
shaft carried and a drum carried part, the two
said parts for the magnetic clutch being disposed
in face-to-face magnetic drag relation and one
of said parts being yieldably mounted upon its -
carrier for limited angular displacement there-
on, responsive to the torque load imposed upon
said part, mechanical means for said friction
clutch, movable responsive to the deflection
movement of said magnetic clutch deflectable
part to energize said friction clutch to a degree
commensurable to said torque load, a source of
electrical current supply for normally energiz-
ing the magnet of said electromagnetic clutch
to a limited degree cof energization, and manu-
ally operable strength-of-current -controlling
means adapted to substantially increase the
supply of current to said magnet, whereby said
drum normally maintains said latch line taut
by limited operation of said clutch means upon a
lesser energization of said electromagnetic
clutch and whereby said line may exert a suffi-
ciently strong pull upon said latch to oscillate
it to dump bottom releasing position, and re-
tracting means to restore said latch to dipper
bottom latching position against the pull nor-
mally exerted upon said latch line as a result
of normal energization of said magnet.

6. Mechanism for maintaining taut lines such
as latch lines, tag lines or the like leading from
a rotatable turntable to an excavating shovel
or bucket implement comprising in combination
with said line a power driven shaft disposed upon
the turntable, a winding drum upon which an
end of said line is disposed in winding relation,
said drum rotatably carried by said shaft, a
mechanical friction clutch and an electro-
magnetic drag type clutch each comprising a
part carried by and rotatable with said shaft
and a part carried by and rotatable with said
drum, an arm movable to energize said friction
clutch, said electromagnetic clutch comprising
an electromagnet, said magent carried by said
arm and adapted when energized by a limited
flow of an electrical current therethrough to .
effect a sufficlent magnetic drag frictional en-
gagement between the said parts of said electro-
magnetic clutch whereby to transmit s wind-
ing effort from said shaft to said drum to main-
tain said latch line taut, and manually oper-
able current flow controlling means adapted to
regulate the flow of current through said magnet
whereby by operation of said controlling means
the operator may limit the pull upon said line.
to that degree of pull within the power of pull-
ing eﬁozft capable of being communicated by
said electromagnetic clutch or to effect a greater -
pull by co-operative pulling efforts of both such
related. clutches.

7. Mechanism for maintaining taut lines such
as latch lines, tag lines or the like leading from
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a rotatable turntable 1o an.excavating shovel
or bucket 1mplement comprising in combination
with§aid line a power driven: shaft disposed
upon the turntable, & winding drum upon which

an end of said line is disposed in winding rela-

tion; said drum rotatably carried by said:shaft,
an electromagnetic  friction. drag- ‘type cluteh
adapted when energized by a normal operating
electrical. current  flow : directed through -the
thagnet thereof to exerf s winding: effort. from
sajid shaft upon said drum, and means compns-
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ing a friction clutch operably responsive to an
increased energization of said electromagnetic
clutch tpon-an increase of such current flow to
exert-such greater winding effort upon said drum
2§ to operate said latch and -manually operable
electrical current’ controlling means adapted
when in-one position ‘to maintain said normal
current flow and in an alternate p051t10n to sub-
stanually mcrease said ﬁow
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