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2.793,732 
MOBILE L0ADINGMACHNE 

John D?Russel,Victory Heights,Pa,assignorto Joy 
Manufacturing Company,Pittsburgh,Pa,a corpora 
tion of Pennsylvania 

ApplicationJune20,1951,SerialNo.232.585 
9Claims?(CI?198?10) 

Thisinvention relatestoloadingmachinesand more 
particularyto a mobieloadingmachine ofthe frontal 
attacktype eSpecialy designed for use in underground 
mines havinglow headroom? 

In underground mines such as coal mines the coal 
Seams are ofttimes very narrow and due to the height 
restrictions,mobile loadingmachines of1ow heighthav 
inglarge capacitywere unavaiable,reducingtheloading 
Speed and frequenty necessitating considerable hand 
shoveling,The presentinvention contemplatesimprove 
ments over known types of mobile loadingmachinesin 
thatalarge capacitymachine ofextremelylow heightis 
provided,Weladaptedforuseinmines having1ow head 
room,The machine of the presentinvention,asabove 
mentioned,is of the frontalattacktypeand embodies 
OScilatory gatheringarms,and the gatheringarms and 
the machine-conveyor are separately driven to permit 
continued loadingin case of delay ofthe shuttlecar or 
othertransportation means;andthe conveyor can also 
continuetoloadintothe shuttlecarorothertransporta 
tionmeansevenifthegatheringarmsshouldjamin the 
face or otherwise stal,In order to obtain low height 
the gatheringarmare driveninanovelmannerthrough 
animproved arrangement of drivingconnections,The 
Pnachineis readilymobie andlowin height,isrelatively 
Fuggedin design,and has relatively large capacity for 
itsheight? 
An object ofthe presentinventionistoprovideanim 

proved loadingmachine?Another objectisto provide 
animproved mobieloadingmachineespecialydesigned 
for use in underground mines havinglow head room, 
Yet another objectis to provide an improved loading 
machine of thefrontalattack,gatheringarmtype having 
improved drivingmeansforitsgatheringarms whereby 
the latter may be driven independenty of the machine 
conveyor,Afurtherobjectisto provide animproved 
loadingmachine havingaloadingheadpivotalymounted 
totitinaverticaldirectionand havingimproved driving 
meansforthegatheringarms arrangedinanovel man 
ner with respecttothe head-pivot,Astilfurther object 
istoprovideanimproveddualmotordriveforthegather 
ingarmsandembodyinga commonslip clutch whereby 
the arms are driven in a predetermined out-of-step-rela 
tion,Another object is to provide improved driving 
meansforthe gathering means and embodying anim 
proved drivingchutch havingimproved clutch operating 
means,These and other objects andadvantages of the 
invention wil,however,hereinaftermorefulyappear? 
Inthe accompanyingdrawingsthereisshownforpur 

poSes ofilustration one form which theinvention may 
asSumein practice? 
Inthese drawings: - - 

Fig.1isaplanview oftheloading machineconstructed 
in accordance with a preferrediustrative embodiment 
oftheinvention? 
Fig,2isaside elevationalview ofthe1oadingmachine 

shownin Fig.1? - 
Fig.3isan enlargedcentrallongitudinaiverticalsection 
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taken online3—3of Fig,1,showingthetitable1oading 
head, 

Figs,4aand4b,consideredtogether,constituteatrans 
Verse Sectiontaken on line 4?4 of Fig,2,showingde taisofthedualmotordriveforthegatheringarms, 
Fig,5isa detailverticalsectiontaken on line5?5 

of Fig,1,iustratingaportion ofthe structure ofone of 
thegatheringarms? 
?g·6jsan enlargeddetailsectiontaken ontheplane 

of Fig,4b,showingdetais ofthe clutch operatingmeans, 
Fig.7isa detaisectiontaken online7?7ofFig.45, 

ilustrating detais of the slp clutch and theassociated 
planetarygearing? 
Fig,8is a rather Schematic view showingthe dual 

motordrive forthegatheringarms, - 
In thisilustrative embodiment of the invention,as 

Shown in the drawings,the improved mobile Ioading 
nachineisgeneraly designated1 andinciudesacrawler 
base2carryinga mainframe 3,atitable loading head 
4pivotedat5 on the mainframe,andan elevatingand 
discharge conveyor 6 havinga lateraly swingable and 
titablerearconveyorframe7?Apairofidenticalmain 
notors 8,8 mountedat the opposite sides ofthe main 
frame Serve in unison to drive the gatheringarms 9 
nounted on the loadinghead,andthe crawlertreads10 
ofthetractorbasearealsodriven bythesemotors,The 
conveyor 6is driven bya pair of motors11,11 carried 
atthe opposite sides of the Swingable and titable rea 
conveyorframe7. - 

?The loading machineis of the frontalattacktypeand 
the oadinghead4isadvancedinto the loose coalto be 
loaded bythe crawlertreads10whichalsoservetotram 
the machine aboutthemine,Thegatheringarms 9are 
Synchronized andare driven ina predetermined out-of 
step-relation bythe motors 8?The machine-conveyor6 
and the gatheringarms 9are independently driven to 
permit continued loadingin case of delayinthe move 
ments of the shuttle car orother transportation means, 
andthe conveyorcanalsocontinuetoloadintothe shut 
tlecarorothertransportationmeansevenifthegathering 
armsshouldjamintheface orotherwisestal? 
The main motors 8 are desirably electric motorsand 

are connected attheir rear ends through suitabletrans 
missionmeanswith the crawlertreads ofthetractorbase 
andthesetransmissionmeansmayinciude planetarygear 
ingssimilartothosedisclosedinthe copendingapplication 
to John R.Sibley,Serial No.102.996,fled July5,1949, 

50 

owned by the same assignee as the presentinvention? 
Since the particulardrives for the crawlertreads do not 
perseenterintothe presentinvention further detailed 
descriptionthereofis herein unnecessary? 
The motors11are likewise desirably electric motors 

and connected through conventional slip clutches and 
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70 

shafting12toworm reductiongearingsarrangedin hous 
ings13carriedatthe rearward portion of the rear con 
veyorframe7;and these wormgearings are connected 
through a usual drive sprocket to the central endess 
chain14 of the conveyor,allin a wel-known manner? 
Here also,the detaildrives between the motors 11 and 
the conveyor do not enter into the presentinvention 
and may be similarto that disclosedin my copending 
application,Serial No.783,759,fied November3,1947, 
now abandoned,likewise owned bythe assignee of the 
presentinvention? 
The loading head,as mentioned above,is pivotedat 

5 on the main frame to titin a vertical direction and 
the elevating and loading conveyor 6is guided forcir 
culation along the loading head,as shown in Fig.3, 
and atits forward receiving portion passes around a 
rotaryguide 15 mounted on atransverse shaft16suit 
ably Supported within the head frame?Arranged be 
tweentheheadframeandthemainframe ofthemachine 
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attheoppositesides ofthe latterareconventional hydrau 
lic iftingjacks17forefectingtilting movement of the 
ioading head aboutits pivot. Recessed within the top 
deck18 ofthe loading headarecrank disks19rotatable 
about paralel axes perpendicular to the plane of the 
deck and each havinga depending circular portion 29 
journaledin bearings21SuitablySupported by a bearing 
bracket22suitablysecuredtothe headframe?Secured, 
as by Screws,to the depending disk portion 20 is a 
1arge bevelgear23with whichabevel pinion24meshes? 
The gears24are formedintegralwith parallellongitudi 
nal shafts25journaled within bearings26suitably sup 
ported within removable bottom casing portions27 se 
cured to the bracket22,Each bottom casingportion27 
is detachably Securedin position,as by screws,and nay 
be detached to obtain access to the bevelgears 23. 
Formed integral with the crank disks19are upstanding 
crankpins28which pivotaly engage the gatheringarms 
9reSpectively?Asthe crank disks19aredrivenin syn 
chronism,the gatheringarmsare movedin out of step 
relation and conventional guiding means for the arms 
are provided,as disclosed in my above mentioned co 
pending application,whereby the gathering portions39 
of the arms may be movedinirregularshapedorbitsto 
efect gathering of the looSecoaland to move the coal 
SO gathered along the deck of the head frame toward 
the forwardreceivingportion ofthe conveyor6,Asthis 
particular Structure of the gatheringarms,their driving 
disks and their mountings on the head frame are we? 
known,further detail description thereof is considered 
Unnecessary herein? 
Nowreferringto theimproved drivingmeansforthe 

gatheringarmsit wil be notedthatthe motors 8 have 
paralellongitudinaly extending power shafts to which 
are fixed Spur pinions 31 meshing with spurgears32. 
The gears32 have their hubs keyed tolongitudinalshafts 
33journaled in bearings 34 Suitably supported within 
forward gear housings 35 Secured to the main frame? 
Formed integral with these shafts are bevel gears 36 
meshingwith bevelgears37 havingtheir hubskeyed to 
the opposite ends of a tubularcross shaft38hereinar 
ranged coaxialwith the head pivot5,Thus,themotors 
duetotheir mechanicalconnectionswith the cross shaft 
38 operatein synchronism,The hubsofthe beyelgears 
37arejournaledin bearings39suitablysupportedwith 
in bearing brackets40 Secured to the outersides of the 
gear housings35,Atubularmember41surroundsand 
housesthe tubularcross shaft38 andissecured,as by 
welding,to the vertical side plates 42 ofthe conveyor 
frame,Securedtothe mainframe3arecyindrica1bear 
ing Supports ortrunnions43 on which the side frame 
portions44oftheloadinghead4arepivotalymountedat 
45,Thus,the loadinghead hassidesupportingportions 
pivotaly mounted on the main frame intermedate the 
side plates42ofthe conveyorframeandthe gear hous 
?gs35,The tubular shaft38is desirabymadeupin 
aligned Sections Suitably secured togetherto facitate 
manufacture andassembly,and Secured to one end of 
thistubularshaftisaspurgear50 which constitutesthe 
Sungearofaplanetaryreductiongearing Meshingwith 
this Sungearare planetgears51journaled on bearings 
SUpported by planetshafts52Supported byaplanetca? 
rier orspider53,The planetgears51meshwithteeth 
ofaninternalgear 54 whichareformed byaseries of 
clutch plates55,These clutch platesareinterleavedwith 
clutch disks56whichare keyedat57toanouter casing 
58rigidy Secured tothe outerside ofthegear housing? 
Arranged coaxialwith thetubularshaft38and extending 
centraly therethrough,ikewisein coaxialrelationwith 
the headpivot5,isa driveshaft59whichisatoneend 
keyedat60tothe hub ofthe planetcarrierorspider53? 
Respectively Secured tothe oppositeend ofthisshaft59 
and tothe hub portion61 ofthe planetcarrierarebevel 
gears 62meshingwith bevelgears63,The bevelgears 
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4 
63 are formed integral with paralellongitudinal shafts 
64 arranged at opposite sides of the head and con 
nected to couping elements of fexible couplings 65? 
These shafts arejournaled in bearings 66 Suitaby Sup 
portedwithingear housings35,These couplingelements 
ofthe couplings65are connected by shafting67tocou 
plingelementsoffexiblecouplings68,andthese Couping 
elements are secured to the rearward portions of the 
1ongitudinalshafts25which drive the gatheringarms 9? 
Thus,whenthe interleaved plates and discs ofthe clutch 
are loaded themotors 8 maydrive thegatheringarmsin 
a predetermined out-of-step-relation through the beveled 
gearings36,37,tubularcross shaft38,the friction clutch, 
the planetaryreductiongearing,the bevelgearings62,63, 
the couplings 65,shafting67,couplings68and the bevek 
gearings24,23 connected to the crank disks 19 which 
respectivelydrivethearms? -,· 

The improved operatingmeansforthe friction clutch 
comprisesan annularpresSure plate 79 andengagingthis 
plateis a plurality of loading springs 71,herein Sixin 
number,arranged atequaly Spaced radia points about 
the plate?The planetary casing 58 has a detachable 
outer head plate 72 formed with bores 73 in which 
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cylinders 74are mounted?as shown in Fig?6,and con 
tainedin these cylindersare holow pistons 75,Secured 
to the outerside of the plate 72is an annularmanifold 
member 76 having circular-recesses 77forreceivingthe 
outerportions of the pistons 75andagainst the bottomS 
of which the pistonsabut when the latter are retracted 
asshown?Studs78secured to the pressure plate 79 ex 
tendinto the openings 79in the casing-plate 72and ar 
ranged between an annular plate 89 and the heads 31 
ofthese studsare Springs 82for urgingthe preSSure piate 
toward its outward released position,?t will be noted 
thatthe head plate72may be readily released from the 
casing58 to obtain access to the clutch parts without 
disturbingthe planetarygearingwithin the casing, 
The annular plate 89 has openingsthrough which the 

Studs 78 pass,as shown in Fig,4b,Cup-shaped mem 
bers83haveinnerfanges84Seatedagainstshoulderson 
theannularplate8?andextendoutwardlywithin the hol 
kow pistons 75,and the clutch loading Springs 71react 
against the outer Wals ofthese cup-shaped members and 
are heldundercompression bytheirengagementwith the 
pressure plate 79,The pistons 75 have their boresen 
1arged at 85and“BelleviHe”springs 86in the form of 
fieXed washersarearranged between shCulders87on the 
pistonsandtheannularplate8@asshownin Fig.6?The 
manifoldmember76haspassages88forconductingliquid 
under pressure tothe outerSurfaces of thepistons75for 
moving the pistonsinwardy thereby to load the spring 
71 to move the pressure plate 70 into clutch applying 
position,As the pistons 75are moved inwardy,the 
Springs 86,which are considerably stronger than the 
Springs 71,are compressed Upon engagement of the an 
nularplate 80 withashoulder 89on the clutch-casingso 
thatin the event of1eakage ofliquidtrapped withinthe 
manifold paSSagesthe Springs86 may eXpandwithincer 
tainlimitswithoutreducingthe loadingofthe springs7?. 
Thus,the springs 86Serve inefectas conventiona hy 
draulicaccumulatorsinthattheycompensateforpressure 
fuctuations in the System,and where space restrictions 
prohibittheuse of suchaccumulators?The controlvalve 
means for Controlingthe fow of liquid under pressure 
to andfrom the manifold passagesandfortrappingliquid 
within the manifold passagesare wel-known in theart 
andarenotdisclosed herein? 
From the foregoing,itis evident that the gathering 

arms 9are mechanicaly connectedwithdual motorsfor 
drive in a predetermined out-of-step-relation through a 
common Slip clutch and planetary gearing,and,in the 
event Of Overload of either or both gatheringarms,the 
clutchautomaticaly slipstoprevent damagetothe parts? 
Thus?due tothe mechanicalinterconnection betweenthe 
arms,anydangerofthearmsgettingoutofsynchronism 
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isavoided,Also,theinadvertentslipping of the clutch 
duringthe loadingoperationdue toleakage ofiquid or 
any other cause of a drop in pressure,isautomaticaly 
prevented by the auxiary compensatingsprings, 
Asaresultofthisinventionanimprovedmobile load 

ingmachineisprovided which,whieretainingrelatively 
iarge capacity,is extremely low in height especialy 
adapted to use in1ow vein workin underground mines, 
The vertical compactness of the machine is,to a large 
extent,made possible bythe novelarrangement of the 
driving meansforthegatheringarmsincludingthe dual 
motorsandtheparticular1ocation ofcertain ofthe driv 
ingelementswithrespecttothepivot ofthetitable load 
ing head,Bymechanicaly connectingthe dualdriving 
notors with the gathering arms the latter are alwayS 
drivenina predetermined manner,andthe common slip 
chutch protects the arms from overload without lossin 
synchronism ofthearm movement,Bytheprovision of 
the particularchutch loadingmeansembodyingtheauxi 
iary1oadingsprings,compactnessisobtainedwhile danger 
ofthe clutch loadingsprings becominginadvertentyre 
leasedduetofuidleakage orotherlossinliquidpresSure, 
issubstantialy precluded?These and otheradvantages 
oftheinvention wilbe clearlyapparent tothoSeskiled 
intheart? 
Whiethereisin thisapplication specificalydescribed 

one form which the invention mayassume in practice, 
itwilbeunderstoodthatthisform ofthesameisshown 
forpurposesofilustrationandthattheinvention maybe 
modifed and embodied in various other forms without 
departing from its spirit or the scope of the appended 
claims, 
What Iclaim asnewand desire to Secure by LetterS 

Patentis: 
1,In aloadingmachine,the combination comprising 

a pair ofoscilatorygatheringarms movable in out-of 
step relation,a mechanicaldriving connection between 
saidarmsfortyingthe sametogetherformovementin 
out-of-step synchronism,a pair of motors,amechanical 
drivingconnectiontyingsaid motorstogetherfor Opera 
tioninsynchronism,saidfirstandSecond mentioneddriv 

·ingconnections,eachinciudingarotatable element,Said 
rotatable elements arranged in coaxial relation,and a 
sip clutch operatively connected between Said coaxial 
elementsandadaptedtoslipautomaticalyupon overload 
ofsaidgatheringarmswhilethesynchronism of Said Out 
of-stepdriveforsaidarmsismaintained? 
2.A1oadingmachineassetforthin claim 1 wherein 

aplanetary reductiongear unitis arranged betweenthe 
drive ofsaid coaxialelementsandincludesagearelement 
operativelyassociatedwithelements ofsaid clutchwhere 
bythelatterwhenitslipsinterruptsthedrivethrough Said 
planetary. 
3?Aloadingmachineassetforthin claim1 wherein 

saidgatheringarmsare carried byatitable head,anda 
frame pivotaly supports said head,said motors being 
carried by saidframe,and said coaxialelements of Said 
drivingconnections beingarranged coaxialwith the head 
pivot. 
4.Inaloadingmachine ofthetype havinggathering 

means,anddrivingmeansforsaidgatheringmeansinchld 
ingafriction clutch for controlingthe transmission of 
powertosaidgatheringmeans,said chutch havinginter 
1eavedclutch disks,hydraulicaly operated piston means, 
a pressure plate,springmeans betweensaidpiston means 
andsaid pressure plate andthrough which said presSure 
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plateismovedinto a positionto press Saiddiskstogether 
to efectioading of said chutch upon predetermined op 
erating movement of Said piston means,an auxiliary 
Spring means of considerably greaterstrength than said 
firstmentionedspringmeansand movable undercompres 
Sion upon operating movement of Said piston meansas 
aforesaid,Saidauxiaryspringmeansadapted to expand 
within certain limits upon dropin pressure of the liquid 
acting on said piston meansto maintain saidfirst men 
tioned springmeansin clutchloadingposition therebyto 
preventinadvertentslippage ofthe chutch disks duringthe 
1oadingoperation. - 

5,A clutch assetforthin claim 4 whereinsaid aux 
iliary Springmeansactonanannularplate disposedinter 
mediate said pressure plateandsaid piston meansandon 
Which the latteract,and a shoulderis provided by said 
clutch forimitinginwardmovementofsaidannularplate 
whereby Saidauxiary springmeansare loaded bysaid 
piston meansasthe lattermovesto efect1oading ofthe 
clutch? 
6.A clutch as set forth in claim 5 wherein spring 

means is provided for retracting said pressure plate 
when said piston meansis retracted,and a shoulderis 
provided bysaidclutch forlimitingoutwardmovementof 
Saidannularplate? 
7,A clutch as Setforthin claim 5 wherein said first 

mentioned Spring meansincludes a series ofindividual 
Springsactingatspaced pointsaboutsaid pressure plate, 
and a Series of cup-shaped members are seated against 
shoulders on said annular plate and against which said 
Springs respectively react,said piston meansincludinga 
series of holow pistons into which said cup-shaped 
membersextend? 
8.A chutch as setforthin claim 7 wherein said aux 

iliary Spring means are arranged within said pistons 
and Surround Said cup-shaped members? 

9. In a clutch mechanism of the character disclosed, 
interleaved clutch disks,hydraulically operated piston 
means,apresSureplate,springmeansbetweensaid piston 
means and Said pressure plate and through which Said 
pressureplateismovedinto apositiontopress said disks 
togetherto efect loading of Said clutch upon predeter 
mined operatingmovement of Saidpiston means,anaux 
iiaryspringmeans of considerablygreaterstrength than 
said first mentioned spring means and moveable under 
compression upon operating movement of said piston 
meansasaforesaid,Said auxiliary spring means adapted 
to eXpand within certainlimitsupon dropin pressure of 
the liquidacting on Said piston meansto maintain Said 
first mentioned Spring meansin clutch loading position 
thereby to prevent inadvertent slippage of the clutch 
disks? 
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