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This invention relates to controlling 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 during certain 
periods of operation of said mobile mechanisms, 
or in the case of latch lines when said lines are 
not in actual use for performing the ultimate 
functional purpose for which said lines are com 
monly provided, and to achieve performance of 
said ultimate line function when desired by the 
Operator to be performed. 

ilatchines and tag lines for power excavating 
and load handling apparatus such as power show 
els and cranes commonly extend from the turn 
table of power cranes and shovels to the excavat 
ing apparatus carried by the boom, and during 
portions of the periods when said apparatus 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 lines 
sometimes become entangled with various of the 
boom carried parts or with extraneous objects or 
become displaced from sheaves, and much time is 
lost in remedying the situation. . 
Through the provision of my improved mecha 

nism comprising an improved reeling means for, 
yieldably exerting a winding... effort upon, the 
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may be readily 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 
embodiment thereof illustrated in the said draw 
ings, wherein: ". . . . . . . . . . . 

Fig. 1 is a side elevational view of a 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 cabindicated therein by 
dotted lines; . . . . . . . . 

Fig.2 is a view, partially in section and partially 
in elevation, of a power shaft end carrying a 
pulley and a clutch and line winding mechanism 
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3 0. drum, the line is kept substantially taut, said 
means adapted to yield to permit a greater length 
of line to be unwound from the line drum sac 
cording to the line drawing movements of the 
boom or shovel bucket. . . . . . . at :''" in addition to maintaining the said line sub 
stantially taut, I provide improved controlling. 
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 dipper 
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 effi 

ciently accomplish the foregoing object through 
the instrumentality of a manually variably ener 
gizable electro-magnetic clutch. . . . . . 
Another object of my invention is to provide 

improved simple and efficient mechanism...which 
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attached to said shaft end; . . . 
... Fig. 3 is an end elevational view of the electro 
mechanical clutch apparatus disposed within the 
clutch casing of Fig. 2; . . . . . . . - 
... Fig. 4. is a transverse section taken on the 
diameter 4-4 of Fig. 3; and 
, Fig. 5 is a 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 drawings of Fig. 1, 
there is illustrated therein a power shovel of the 
Self-propelled; type employing an endless track 
0 driven through suitable gearing comprising a 
drivingpinion 18, bevelled gear if, a travel 
shaft illo. and suitable transmission means with 
in the cab comprising a series of interneshed 
gears, shown by dotted lines, and including the 
shaft.05. . . . . . . . w 
At 5 is shown a power transmission shaft 

which is adapted to be rotated by power from the 
engine 2 delivered through engine pulley 49 and 
belt 48 to the pulley 4, a fragment of the said 
pulley 4 being also illustrated in Fig. 2. 
... Although my invention may be applied to many 
and various arrangements for operating the boom 
and the dipper to perform the usual power shovel 
functions, I have chosen to illustrate my inven 
tion as being applied to a power shovel of the 
type of my co-pending application, Serial No. 
502,354, filed September 14, 1943. 

Briefly described, the more important parts of 
the power shovel structure, aside from the fore 
going, are the drum shaft 40 carrying the drums 
25, 3.3 and 36, the same being interchangeably 
operated under the control of the usual operator's 
control levers, not shown but well understood, 
and the supplemental driving shaft 65, there 

  



being suitable 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 winding drum 36 on the shaft. 40 is for 
the purpose of elevating or lowering the boom f4 
through the cable 35 having an end secured to 
the end of the boom, thence passing over the 
sheave 37, its other end being 
drum. 36. . . . . . . . . . . . 
Another cable 30 has a similar winding. 

tionship with a drum 3 carried upon the same 
shaft 40, as the drum 36, and is passed over one 
of a pair of sheaves 32 at the end of the boom, 
thence through a sheave 30 attached to portion 
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wound upon said 
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33 of the dipper 7, and thence rearwardly-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 f7, by a lifting effort at 33 exerted by 
the cable 30, may be-tilted to dispose its dump 
botton 5 lowermost. R. -- - - - - --- . . . . 

Cables' 20- and 26 having eorresponding ends 
relatively reversely wound upon the same, a drum 
25 are passed over suitablesheaves 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-2 and 27 to a medial 
portion 9 of the dipper stick 8. . . . . . . . . . 
. The latch construction per-se, indicated at “ac," 
is old its construction, as shewn, being that of 
the conventional type commonly employed to re 
movably retain the bucket dump bottom 5 in 
closed position with respect to the engaged end 
walls-of-said dipper. - - - - - - - - - :- . . . . . . 
While I have above briefly 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 the latch 
line 4 substantially taut during all operative pe 
riods, achieved, generally espeaking, by a con 
stantly... exerted relatively... weak: pulling- effort 
upon that-end of the line 4 which extends within 
the cab fi and which is wound upon the line reel 
ing drum 6, 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 casing T, Figs, 2 to 
4 inclusive, such apparatus being best illustrated 
in FigS. 3 and 4. . . . . . . . . . . . . . . . . . . . . . . 
... The operation of the electro-magnetie clutch 
mechanism is controlled by variations of the 
strength of the current flow passing through the 
electromagnet:8 by suitable adjustment of the 
electric current flow controller mechanism; "gen 
erally, indicated at-9, Fig-5. . . . . . . . . . 
My invention may be embodied in connection 

with other electrical clutch constructions other 
than that illustrated in the drawings, said draw 
ings illustrating one form of clutch construction 
which I have found suitable for adaptation to 
the performance of the functions required in 
the practice of my present invention is generally 
of the designemployed for electromagnetic 
brakes for industrial machinery and vehicle 
wheels, as illustrated in U.S. Letters Patent No. 
2,273,065 to W. R. Penrose, dated. February 17, 
1942.... . . . . c. is . . . . . . . . . 
Other magnetic clutch-constructions such as 

that disclosed in U. S. Letters Patent No. 

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 
ence and a brief description thereof. Will suffice 
for incorporation here. . . Briefly described and with reference to the 
adaptation of the brake mechanism of Said pat 
ent to the application of the latch line winding 
drum 6, it will be understood that the shaft 45, 

* Fig. 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 5. 
may be power connected to the shaft 45 in a 
number of different Ways in order to achieve ro 
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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 spindle 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 relatively telescoped ends 5f of the power 
shaft and 53 of the spindle, or in any other suit 
able manner. . . . . . . . . . . . . . . . . 
The drum with the integrally formed clutch 

casing 7 being journailed for relative rotation 
upon the spindle 50, the clutch mechanism dis 
posed within the casing 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 direction as to exert a 
pull upon the latch line 4, whose end portion is 
wound upon said drum and whose extreme end is 
anchored thereto, as at 6'. . . . . . . .-- 
To accomplish this purpose, an annular plate 

54 is secured, as at 55 and 55', to the integral 
unit comprising the drum 6 and the clutch casing 
7. 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 57 which projects within the central bore of 
the body of the electro-magnet-8 which is pref 
erably annular in form, said finger 57 being car 
ried upon the laterally 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 6f which is splined 
upon the clutch spindle-50. -- - - - - - - - - 
The lever pivot pin 59 and the iron-clad elec 

tro-magnet 8 are dispesed on the opposite sides 
of the axis of the spindle upon which the drum 
and clutch casing are adapted to rotate. . . . 
... A clutch shoe 62 of the single band type hav 
ing separable operating ends 63 and 64 which 
include upright reinforcing members extending 
oppositely for a portion of the circumference of 
the clutch band member 85 is arranged within 
the clutch casing.T. In retracted position, the 
ends 63 and 64 engage the anchor pin 59 which 
serves as a hanger therefor. is . . . . 
A lining of the character of brake-lining is af 

fixed to the outer surface of the band member 85 to provide primary and secondary portions 66. 
and 67. . . . . . . . . . . . . . . . . . . . . . 
The separable operating ends. 63 and 64 are 

shaped as at 68 and '69: respectively to permit 
of retraction about the anchor pin-59 and to as 
sist in retaining the clutch-shoe 62 in proper 
relation axially of the clutch: casing. Coiled 

  

  

  



2,385,906 
spring. To 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 clutch casing 7 comprises the electro-magnet 
8, the magnet supporting curved arm 58 jour 
halled on the pin 59 and the annular flat faced 
disc plate 54 secured at 55 to the inner Wall of 
the clutch casing. The lever 58 swings about the 
fixed pivot 59 and comprises the curved long arm 
which is offset to pass 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 which carries a pin 
2 which extends between the said separable 
operating ends of the clutch shoe 62. 
. The pin 72 adjacent the free end of the short 
arm 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 
pivotaxes. 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 foregoing 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 illustrated, 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 6-7 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 56 and therefore the annular plate 
60, which is keyed onto the reduced end of the 
Spindle 50, are all continuously rotated, and since 
the electro-magnet is secured by the anchor pin 
52 to said annular disc 60, electrical conducting 
slip rings 73 and 74 carried on an annular disc 
75 rigidly secured, as at 76, to the disc 60 and 
rotatable with it, are employed in association 
With the brushes 7 and 78 to convey energizing 
electrical current through said brushes and the 
slip rings frictionally contacted by the brushes, 
and circuit conductors a and b to the electro 
magnet, Said circuit is conductors entering the 
clutch casing through an aperture 79 through the 
plate 60 and leading therefrom to the winding of 
the electro-magnet 8. - 
The circuit conductors a are of the well known 

braided wire type with a rubber or other well 
known cover insulation whereby to withstand the 
sliding flexing movements of the electro-magnet 
8 and its carrying arm 58, to which carrying arm. 
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said conductor's are conveniently-secured within 
the casing. . . . . . . . . . . . . . . . . ...' ... 
A clamp such as that shown at 82 is employed 

to clamp the wires a 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 79 interconnect the slip rings 73 
and T4 to the winding of the iron-clad electro 
magnet 8 and that their position in the casing 
is Substantially parallel to the curved 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 circuit for effecting operation 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 annular 
plate 54 carried by the winding drum and circuit 
conductors a and b, leading therefrom to the slip 
rings 73 and 74 which, in turn, are frictionally 
contacted by the conductor brushes T and 8 re 
spectively, from which brushes circuit; conductor 
83 leading to a rheostat resistance 86 which, in 
turn, is contacted by an adjustably movable plate 

40 87 to include more or less of the resistance 86 in 
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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 90 having normally open 

contacts 9 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 has been sup 
plied with excavating material and by virtue of 
the Operation of the cables 30, the dipper. T 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 ac, . . . . . - - 

To condition the apparatus for operation, the 
adjustable rheostat blade.87 is moved 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 while not 
exerting. Such a pulls 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 dragon. 
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 spring 3 holding the latched 
bolt in latched position. . . . . . ; : : 3 i:. . . . ; 

  



4 
The dipper load, being 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 9 whereupon the magnet 8 will 
receive much more current and be much more 
Strongly magnetized and Will exert a definite 
relatively strong rotative pull on the armature 
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laterally or forwardly and rearwardly at the 
same time. . . . . . 
Under such a condition, 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 03 and the bottom. Will 
swing outwardly about its hinge, C4 to dump 
the load. . . . . . " ... v. . . . . . . . . 

After the dumping operation, the push button 
90 being released, the circuit is restored to its 
former condition of providing. a Weak is current 
through the magnet 8 merely to maintain the line 
taut and the bottom dump door of the dipper be 
ingrestored by gravity when the dipper is again 
SWung to such a position as illustrated in Fig. 1 
or otherwise, said bottom is restored, the spring 
03 will ensure that the latch is again operative 

to latch the bottom dump door. 
Having hereinabove described my invention as 

applied to the latch line for the dipper latch of 
a power shovel, as previously 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 a direction at an angle to the lines 
for Operating said bucket in order that said line 
exerting a pull on said bucket may prevent the 
bucket from rotating when suspended from the 
end of the Crane boom. . . . . 
Such tag lines have long been commonly emi 

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 clan shell type of crane bucket, 
and which, incidentally, illustrates. 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 clamshell bucket for a crane. . . . . . 
Such a line is passed rearwardly to... the cab 

in some such manner as that illustrated for the 
latch line of the previously described embodiment 
of my invention and the arrangement previously 
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and maintain the line sufficiently taut at all 
times. . . 
The present invention is also in proper size 

and power applicable to any or all of the clutch 
mechanisms commonly employed in power shovels 
or Cranes illustrated in the co-pending applica 
tion of Zeilman and Smythe, Serial No. 502,354, 
filed September 14, 1943. : 

Having thus described my invention 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 mechanica 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 crane bucket. 
The present invention provides improved 

means for maintaining the line taut, in a more 60 
efficient manner and under a greater range of 
boom and clamshell movements. . - ... . . . . . 
With such crane tag line interconnecting 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 
ble pull is exerted upon said tag line to prevent 

O 

undue rotation or rotative oscillation of the 
bucket during such times as when carrying a 
load of excavating material, freely pendant from 
the end of the boom and perhaps, being swung rs 

mechanisms and that the application thereof 
thereto will be obvious to those skilled in the art 
and the scope of 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. 
- I claim: . . 
... 1.- The combination with 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 clutch and an electromagnetic drag type 
clutch both adapted to frictionally communicate 
a rotative effort to said drun 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 such 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 controller to substan 
tially increase the flow of current 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 effect 
and a fiction clutch operating link operable by 
deflective movement of said mechanical element 
to operate said friction clutch whereby by manual 
operation of said controller said line is given an 
increased pull over that required to maintain the 
line taut to operate said latch to release said dip 
per bottom... . . . -- . 
- 2. The combination with a spring 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 shaft 
rotated thereby, a winding drum rotatably jour 
malled 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 
and rotatable with said drum, an arm movable 
to energize said friction clutch, said electromag 
netic clutch 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 effect 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 insuff 
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 said 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 a 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 fric 
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 and 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 foW. 

4. The combination with a mobile power 
shovel comprising a turntable, a prime nover 
and a shaft rotatable thereby carried by the 
turntable, a latch line winding drum journalled 
upon said shaft, a boom 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 combination 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 elect 
tromagnetic clutch, each for separately com 
municating a driving effort from said shaft to 
Said 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 
InOWement 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 of energization, and manu 
ally operable strength-of-current controlling 
means adapted to substantially increase the 
Supply of current to said magnet, whereby said 
drun 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 sufficient magnetic drag frictional en 
gagement between the said parts of said electro 
magnetic clutch whereby to transmit a 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 effort 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 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 rela 
tion, said drum rotatably carried by said shaft, 
an electromagnetic friction drag type clutch 
adapted when energized by a normal operating 
electrica current flow directed through the . 
magnet thereof to exert a winding effort from 
said shaft upon said drum, and means compris 

10 . 

ing a friction 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 '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 position to sub 
stantially increase said flow. - 

ROY H. ZEILMAN. 

  

  


