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Zb al dhom?7nayaoncern: 
Beit known tuat I?EGBERT M.TrNGLEY, 

acifizen ofthe UnitedStates,andaresident 
of Pittsburgl,in the county of Alegheny 
andState of Pennsylvania,haveinventeda 
?w and?Usefl ?nprovenentin Dynamo 
Fiectric?achines,6f which thefolowing i8aspecificatiou… 
:Myinvention relates to dynano-electric 
Irüchines,and particularlytothe structure 
oftherotatablémembersofmachinesthat 
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are(peratedathigh speeds, - 
The object of nyinventionisto provide 

animproved iaminated core structure for 
dyuano-electric machines thatisprovided 
with spegialy.arrangedslots fortherecep 
tion gf theyindingandthatmay beade 
quateyventiatedforthepnrpose ofgetting 
rid of large anounts of heat due to elec? 
tricallossesinthe menber? · 
Afürther objectistoprovidea winding 

that1nay bereadiyappliedtothe coreaná 
which shal,be wel adapted to withstand 
high Centrifugal forces without displace 
Inentorrupture? 
in_the_aegompanying drawing,Figure 1 

is a longitudinal,sectiona view ofthe ro 
tatingnember ofadynano-electric machine 
e(nstructedin accordance with my inven 

*:· ,- tion,thesectionattheleft ofthe brokenand 
dottedlines X?Xbeingtaken on line I?I 
and thatatthe right Gf the said lines on 
1ine I?II of Fig,2, 

tion_Ofthe rotating membershown in Rig, 1,Ig,3is,a perspegtive,segtional,view 
ofagroup of core_lamingemployedin the 
rotatingmembershown in Fig,1,Fig,4 
is an elarged,Seqianal,view of,another 
group of core lamin& Figs?5,6,7,8and 
9.are partial face views of core laming, 
Fig?10isa.sectionalview,on ineX?X 
of Fig,9,0fone ofthe core laminac. Fig. 
11isaview ofone ofthe conductors,Eigs? 
12and13representthemannerin whichthe 
CQnductors arg applied to_gertain,por?ohs 
9fthe magetizabjécore,Fig,14isaview, 

- Fig,2isa view,par 

,tialyinsection and partiallyinend ? 

in,perspective,9fone ofthewedges forre 
taini?gthewindingin position,and_Fig.15 
isa.diagraumatid view ofthe windingsas 
appliedtothe corestructure? - 
TheJnainportion oftherotatable_member 

Comprises groups 1 of magnetizable core 
laminethatare?nounted?ponashaft2,and 
spacingrings3thatarealso mountedupon 

portions?andwith?strips12securedpef 

theshaftandinterposedbetweenthe goups 
oflaminge.?achgroup1comprisesaph 
rality of.disks4,asshown in Fig,5,that 
are?Proyided,with alternate sets of deep 
?diai slots,5,andshalowradial slots 6 thatare diametricaly opposite each other, 
with ve?tiatingaperturesYandwithaper 
tures8_forthereception of bolts 9. One of 
theends disks10 ofeachset orgroup1is 
ofsubstantialythesame formasthedisks 
4,(see Fig.6)butisprovidedwith bent-up 
Dendicularlytheretothatserveasadditional 
spacing?pieces between_the groups?The 
yentilatinglaming 10also difer from the !am?a4jnthattheapertures13_arelarger 
? diamete?thanthe cor?spgndingaper fuges8inthelaminc4?Thélam?ecom 
prisingeach group may,if desired,be se 
cured_together byrivets or by any other 
Suitable means? - - 

Surroundingthe bolts 9and located be 
tweenadjacentgroups,are bushings15,the 
Smalerends16of whichareinsertedinthe apertures13oftheventilatingdisks10,the 
remainingportions ofthe bushings beingof 
greater diameter than the apertüres?The 
bushingsare provided for the purpose of 
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preventingthegrushingofthebenfüppor-“ 
tions11 ofthe laminae10whenthe laminae 
are drawn together by means of the bolts 
9andtheirnuts9°? Oneormore oftheoutergroupsoflaminae 
thatcomprisethe main portion ofthe core 
may beprovidedwitheither one.ora plu 
raly ofcircumferent?lslots17formedWy 
cutting away the teeth between the sbts 
6ofsome ofthedisks4,theseslotsin com 
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bination with theslots 6,beingadaptedto gontaindampingcois18whichwillbehere 
inaftermorefuly described? - - Circumferentialslotsareprovidedinthe 
end portions ofthe rotatable,member be 
tween goups,20 of corelamina that &re 
separated by means of disks 21 preferably 
composed of non-magnetizable materjal,the 

bottoms of the slots.,The disks2?are 
mounted upon??ings 22 that_arein ürn ?guntedupgn?the shaft2,andareprefer 
ably.composed ofnon-magnetizable metal 
whigh maybemore convenientyandaecu 
rately fitted to the shaft than insulating 
disks, * 
Thegroups20comprise,asshownin Fig, 
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9uter peripheries9fthe_dsks_formingthe 
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Thgdsks26dferfgmthedisk?23ony 

60 One ofthe principaladvaptages ofmy in 

65torsemployed,The windingiscomposed 
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4,two.disks23,oftheformshownin Fig, %-a$i??4thatismou?tedórec?yupa 
theshaft2.andthatis9fsmaler diaméter 
than the othercore laminae,aspacing disk 
253sshownin Eigs_9and10andadisk26? 
suchas shoyn in Fig,8,_the disks being 
riveted9Lotherwisesecuredtogether,, 
Thedisks23(Rig_7),aresimilarinform 

to,thoseshown in Fig,5,except thatthe 
10 middeslot27ofone ofthe setsofslots6is of substantialythesame depth astheslots 
,5?Theyarealso provided with additional 

apertures28similarindimensionsandloca 
tion totheapertures 7inthe disks4,The 

15spacing_disks 25are simiar to the disks 
23but the apertures293re largerin diam 
eter than the correspondingapertures8in 
the disks 23,and they are provided with 
suitably locatedraised portions.30 which 

20serveasspacing devices betweenthegroups? 

5 

in having_apertures 31 thatare largerin 
diamete?than are?the.correspondngaper 
tures 8in the disks23. The disks24?are 

25placed betweenthe lamina 23and25in or 
derto prevent crushing ofthe_raised por 
tions30ofthelaminae25,and bushings32 
are provided,the smalerends of whichare, 
locatedin the apertures 29and31 in the 

30dsks25and26andthe large portions of 
which are located_in,correspondingaper 
tures33intheinsulatingdisks_21? - 

While I have_shown specifc formsof 
spacingandVentiatingdisks,itistobe un 

35 derstoodthat othersuitable forms may be employed,andalsothatthe compositions of 
the coregoupsandthe forms ofthe indi-, 
vidual disks may be modifed considerably 
withoutaitering the essential features of 

40thestructure. ,… - - 

The coregroupsareclampedbetweenend 
plates34and35,the former of whichrests 
8gainst&shoulder36ontheshaft2andthe 
latter,of which rests against a colar 87 

45thatis,screw-threaded upon the shaft 2? 
The bolts 9and nuts 9°,above mentioned, provideadditional meansforclampingthe 
groups of core lamina between the end 
plates? ?· ,” - 

50 Itwillbeobservedthatspacingringsand 
bushings are provided forthe purpose?of 
prevenöng crmshing of the spacinglamina 
atalpoints wherethegreatestpressuresare 
appied?Theapertures 7Provide longitt? 

55 dinal ventilating passages in the core and 
thesecommunicatewith thétransversepas-? 
sagesthatareprovidedbythe?pacinglami? 
ng,sothatthestructuremay be easilyand 
efectualy_ventilated?? 
vention iesinthefactthatthewindingmay 
be readdy applied tothe core,the placing 
of the conductors in the Core slots being 
facilitated bythecharacter ofthe conduc 

0?L-shaped pieces38 ofthin,pliablestrips 
9fCOnducting materialwhichare placedin 
the sots.oneabovethe otherwithoverlap 
pingends until conductors of the desired 
thickness have beencomp9sed strips ofin-70 sulatingmater?lbeing?aced betweenthe 
pr9pe?conductingstripsi?ordert°sepa 
rate the turns of the conductor?The L 
shaped piegesare made byfoldingthe con 
??ctingstrips?ponthemselvesasshown in 75 
Fig,11,with the straightend portions39 
and40atrightanglestóeachother,thepor 
tionsatthecorners being of doublethick ness mordertocompensateforthe double 
?icknessesat_the cornersthe endpgrtions80 
89 and,40,of consecutively applied con 
ductingstrips are caused to overlap,or 
elsestraightstrips41 aresupplied to fll 
the spaces between.the folded portionsand 
theendsofthest?ps,as_shownig Fig,12,85 
a_9Onductor,of uniform thickness beingap pliedtothecoreinthismanner,Nosölder 
or Qther connectingmaterial or means is 
employed between?the conducting strips, 
only,the_pressure of the_strips Don one 90 
2nother due to centrifugalforce beingre 
liedupon_toefectgoodelectricalconnection 
betweenthestrips? - 

Beforethe windingisappliedtothe core 
theslots arelinedwith suitableinsulating95 
?aterial42?Theconductorsarefrstplaced 
in longitudinal slots43and44 andin the 
circumferential slots 45 and 40,terminal 
COnnection beingmade with a colectorring 
“47,thatis Suitablymounted on the shaft·100 
by means of a conductor48thatiscarried 
through a radal passage 49in insudating 
disk,50 andthe apertures?28in?the core 
1amina°23,25and 26and insulatingdisks 

|21in whichislocatedaninstlatingandsup-105 
porting block 51 for the conductor,48, Aftertheslots.48,44,4äagd4&havebeen 
fied,the windingisappliedin]ike manner 
inthenextadjacentslots andtheprocessof 
formingconcentric coiscontinueduntilal110 
oftheslotshave beenfHed,thesamemethod 
of windngbeingalsoemployed on_the op 
positesideofthe?core?Connectionsbetween 
the cois in adjacent_circumferential slots 
are.made by means of Cohductingstrips 52115 
whicharetyice foldeduponthemselves,as 
shownjn:Fig,13,theportions 53between 
thefoldsbeinglocatedintheslots27inthe 
core lamina 23,25and26,While,inorder 
toinsure balancing ofthe structure,I pre-120 
fertoplacethe connectionsbetweenconcen triccoisintheslots27,theymay,ifdesired, 
beplacedin the slots5withoutmaterialy 
unbalancing.the_member,in which casethe 
slots27nega onlyto be ofthesamede th” 125 
3stheslots6,Whenalofthewindinghas 
beenappliedtothecoreterminalconnection 
(notshown)is made with colectorring54 
in a mannersimilar to thatshown and de 
scribedforthefrsteonnection,Insulating130? 
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material and protecting metalic strips 55 therefor_arethenlaidinthetopsoftheslots 
and.wedges56(Fig,14)are inserted in 
gooves57in thesides of_the slots?for re 
taingthewindinginposition, ,· Dynamo-electrie?nacineswhich operaté 
in synchronism with other machines_inthe samésystem,should,formostsatisfactory 
operation,be provided with closed circuit 

10 damping coissurrounding portions ofthe 
feld magnet polarextremities,and?isfor 
thereception ofsuch devicesthat theslots 
6 and 7 have been provided in the core 
structure,The dampingcois18may be 

20 

composedo?laminatedconductorswhichare 
appiedtothecoreina mannerVerysimdar 
to that described forthe gxcitigw?ding 
andtheypreferaby compriseapiarality9f 
st?aigh?loggitudina}portions58locatedin 
theradialslots6thatareconnectedattheir endsbymeansoftransyerseportions591o 
catedinthe cireumferentialsots17,inthis mannerforminggrid-shapedstructures,I? 
desired,theremaybemorethanonepair of 

?thetransyerseportions.59,?ough?have shown9ny8 singepair,ThécondpctQrs 

89 

·? 

50 

afthe dampingcojsmay be_placedin?the 
core slotswithog?insulation betweenthem 
and the core?The, ? cois are re tainedin positionbymeansoftheVedges56 
whigh also.8erve toretain theendportions 
ofthe exciting_windingin the.circümfer entia?sots,Addito?dampingefectis provided bythe metalic proßectingstrips, 
whichare oeatedinthesameslotsastheex citingwindingsi?ce theyform closed cir 
cuit coissurroundingportions ofthepolar 
extremities? · ‘ · - 

While I haveshownand describedastruc 
ture havingonlytwopoles,I desireitto be understoodthatstructüreshavingmorethan 
two poles maybeconstructedinaccordance 
with_myinvention,and manyother ofthe 
detais of construction andarrangement of 
the parts may_be Variedwithin wide limits 
±rom?What ishereinspecificalyshown and 
describedwithout departingfrom thescope 
ofmyinvention? · 
?claimasmyinyention: - 

?1?A structure for dynamo-electric ma 
chines_comprisingslotted core lamina ar ranged,ingroups?and°having ventiating 
spacesbetweenthemiddegroaps,andspac? 
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ingpieces betweentheend groupstoform 
cißemferential slots for the reception of 
coilends? - , - 
2,A structure for dynamo-electric ma 

chines Comprisingslotted core laminae ar 
ranged,in groups and?having ventlating 
spacesbetweenthe middlegroups,and non? 
magnetizable spacingdisks betweentheend groupstoform?circmferentialslotsforthe 
receptionofcoilends, - 
??A structure for dynamo?electric ma 

°Chines comprisingslotted core lamina ar 

8 

ranged in groups and having ventilating 
spacesbetweenthe middegroupsandinthe 
endgoups andspacingpiecesbetweenthe 
endgroups, - 
4.A structure for dynamo-electric na 

chines comprising slotted core lamina hr ranged in groups and?having ventlating? 
spaceäbetweenthemiddegroups,and?pac 
ingdisks between?the.endgroupstQforn 
ci?cumferentialslots forthe reception of 
coiends, - 5.A structurefor dynamo-electric ma 
chines?Comprisingslotted c9relam1naear 
ranged,in groups and having ventiating 
spaces between the middlegroups,spacing 

75 

?ieces betweentheendgroupstoform cir-? 
the Coreslots, - 
6.A.structure for dynamo-electric ma 

chines.comprisingsloted core lamine ar 
ranged_ingroups and having ventiating 
pjeces betwee?the endgrgupstoform cir 
Cumferentialslots,andlaminatedconductors 
locatediQthecoreslots, - · 

eumferentialslots,andconductorslocatedin 

spacesletween?em?ldegraup8spacing 
85 

90 
7.Astructure for dynamo-electric ma 

chines.comprising slotted core lamiçear 
ranged?in groups and?having ventiating 
Spaces between the midde groups and in 
the endgroups,spacingpieces between the 
end groups and laminated conductors o 
catedin the coreslots. · 
8.A structure for dynamo-electric ma 

chines Comprising slotted core laninae ar 
ranged_in groups and haying ventilating 
spaces between the middlegroups and i? 
theend groups,spacingpieces.between the 
core slots? ,· *,· 
9?A structure for dynamo-electric ma chinescomprisingcorelamingehavinglogi? 

tudinalslots,spacing piecesbetweencertain 
ofthe end laminae forming circumferential 
slots,and conductors located in the said 
longitudinaland circumferentialslots? 
_ghines Comprisiggslotted corelaminae,spac 
jngdiskslocatedbetweencertain oftheend 
lamina and forming annular.spaces,and 
conductors locatedin the core.slotsand in 
the annularspaces betweentheendlamine? 
:,11,A structure for dynamo-electric ma 
ghines Comprising Core laminae havingra 
dialslots,spacingpieces betweencertain of 
8aid lamina whereby circumferential slots 
8re proyidedin said core,and conductors 
locatedin Said coreslots. ? 

12. A structure for dynamo-electric mi 
ghines comprisingcore lamina havingra 
dal slots,spacing,pieces between?certain 
of said laming whereby circumferential 
slots_are provided in Said core,and lami 
nated conductorslocatedinsaidcoreslots, 13,Astructurefor dynamo-electric ma 
chines comprising core lamina havingra 

end groups,and Conductors locatedin the 

?10.Astrugture fordynamorelectric ma 
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130 
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diaslots spacingpiecesbetweencertaig_of 
Said laminaewhereby circumferentialslots areprovidedinsaidöoreandradialslotsof 
greaterdepth thantheaforesaidradialslots 5 connectingthecircumferentialslots. 
14,Alaminated corefordynamo-electric 

?ghines havingloggitudnalslots,spacing 
?ißesbetweencértafofthelaminétofor? cjrc?mferential?slots,longitudnal slots9f 

19greater depth thanthe aforesaidlongitudi? 
·nalsotsfor connectingthe circunferential 
slots,in Combination with conductors loca 
tedinsaid coreslots, 
15?A corestructurefor dynamo-electric 

15 machines having longitudinaland circum 
ferential_coilslotsandlougitudinalslotsof 
greater depth than·the frst named longi 
tudinal slotsto connect the circunferential 
slots. - 

20 16,In &dynamo-electrigmachine,a core 
structure having longitudinal and circum 
ferenti lots?radialslotsofgreaterdepth 
thant.ciongitudinalslotsthat Connect the 
circumferential slots,and laminated con 

25 ductors locatedin said slots? 
17,In a dynamo-electric1nachine?a core 

structure having longitudinal and circum 
ferentialslots,radialslots ofgreater depth 
thanthelongitndinalslotsthatconnect the 

30 slots,in conbination with condnctors lo 
catedin said coreslots. · 
18?Alaminated corestructure for dyna 

mo-electric machines?having_longitudinal 
and circumferential slots,radial slots of 

35greater depth than the_longitudinal skts 
that connect the circunferentialslots,and? 
ventiating spaces located between Certain 
of the core laninae? - 

^ 19.A laminated corestructurefor dyna 
49 mo-electric machines having longitudinal 

and circumferential slots,slots of greater 
depth than the longitudinalslotsthät Con 
nect the circunferential slots,ventiating 
spaces located between,certain of the Core 

?91anina,and lougitudinalapertures that 
communicate wjth the ventiatingspaces, 
20.A core structure for dynamo-elegtrig 

nachines havinglongitudinaIslots,circi? 
ferentialslotsim proximitytoitsendsand 

°radialslotsofgreaterdepththanthe longi 
tudinalslots that connect the circumferen 
tialslots, - 
21.A stricture for dynamo-electric ma 

chines comprising slotted core laminge Rr 
°ranged in groups and having ventilating 

spacesbetwgenthemiddegroupsandinthe 
end groups? ,,· - 
22. Alaminated corestructure fordyna 

mo-electrio machines havinglongitudinal 
60 dci fer - ? ? - - til ti * ,? andcireumferentialsots,ventilatingsp8ces 

1ocatcd betweencertain of thecore laminte, 
audlongitudinal?perturesthat communi 
cate with the ventiatingspaces, · 28.A corestructure?ordynamo-electrie 

lateralannularslotswith whichtheendsof |thelongitudnalslotscommunicate,? 
24,In &dynamo-electrig machine,89oge 

structure having communicating longitüd? 
naland circumferentialy curyedslot8and7? 
COnductors having straight sides and cir 
cumferentialy Curvedends toft the cor responding portionsofsaidslots? 
25,In a dynamo-electric machine,800re 

structure havingcommunicatinglongitudi-75 
naland circumferentialy.curvedslots and 
laminated Conductors havingstraight sides 
andcircumferentialycurvedendstoftthe 
correspondingportions of Saidslots, 
26.A corestructurefor dynamo-electric.89 

machines havinglongitudinaland circum 
|ferentialsk}ts_and longitudinalventiating 
apertures and commünicating transverse 
ventilatingspaces? - - 

27,Inadynamo-electric machine,a core 85 
strücture havingalternate_groups of rela 
tively deep and?shalow slots,an excitin 
windnglocatedinthe deepslots,andclosed? 
circuitéois locatedinthe shalowslots? 
28,A corestructure for dynamo-electric 90 

Tnachines having alternate groups of rela 
tiveydeepandshalowradialslotsandcor 
responding circumferentialy curved_slots? 
29?A corestructure for dynamo-electric 

tivelydeepandshalowradialslotsandcor 
respondingtransverse slots, 
30.A corestructure for dynamo-electric 

.nachies having sets of concentric,deep 
rounded bythe deep slots? 
·31?In a dynatno-electric1nachine,a core 

structure having sets of concentric,deep 
slots,sets of relatively shalow slots sur 
inglocatedinthe deepslots,and closedcir 
cuit coislocatedin theshalowslots? 
32,A corestructure having deep longi tudinalslots,rolativelyshalowlongitndinal 
33,A core structure having_deep lQgi tudinalslots,relativelyshalowlongitudinal 

slots,andcorrespondingtransverse,circtnu 
ferentialycurvedslots, 

in itsperipherytoregeive ad retain the conductorsofthewindingandalsoiaving 
.aseries oftransversechannelsandteeth ex 
tending circumferentialy?around.the pe? 
riphery_neartheends and connectingsäid ° 
IGngitüdinal channels in pairs,toreceive, 

? andretain the end-connecting portions of? 
the winding,andretainingPnembers9utside 
8aidend portions ofthe windingunited to 
saidteeth, ·· 
35?Arotorhavingaseriesoflongitudinal 

channelsandtrausverse cigcqmfereQtiale9n 
nectinggroovesinitsperiphery,the.active 
being embedded in said channels an 

nachines having alternategroups ofrela-95 

slots?ndSetsof?lativelyshalowslotssu-100 

roundedbythe deepslots,anexcitingwind-10°, 

slots,and correspondugtransverse slots.,119 

·34?Arotor havinglougitudinalchannels 115 

andend-connectingportions 9fa ?w 
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gooves,respectivey,?ndkeysinterlocking 
with the transverse ribs between said cir Cumferentialgroovesandoveryingtheend 
connecting conduetorstherein to retain the 
Samein place against_Centrifugalforce? 
36,A rotor havinglongitudinalchannels 

inits_periphery,awinding embedded in 
Said channels,and retaining plates atthe endsoftherotorextendingradialybetween 
the end-connecting portions of sid wind ing,andprovidingcircunferentialchannels 
toreceiveandholdsaidend-conneetions,and retaining membersontsidesaidend portions 
ofthewindingunited tosaid plates? 
37,A rotor havinglongitudinal channels 

in_its periphery,a windingembedded in 
said channels,transverse disksassembled_at 
the ends of said rotor extendingradialy 
between the diferent end-connecting por 
tions ofthewinding,and keysinterlocking 
withsaiddisksandoverlyingsaidend-con 
nectionstoretainthesamein place against 
centrifugalforce? 
38,Arotor havinglongitudinalchannels 

and transverse disksassembledatthe ends 
of the rotor,with circumferentialgrooves 
betweensaid disksunitingsaid channelsin 
pairs,and conductor-bars in Said longtu 
dinalchannels,theend portionsof8aid bars 
being bent to lie in said circhmferential 
grooves,and united by_a lap-joint,and re 
?aining members outsidesaidend portious 
of the conductor-bars and ünited to said 
disks? - 
39.Arotor havingawindingwithactive end-connectingportions,atransverseretain 

ingplateconsistingofacentra portionsur 
roundingtheshaftad havingteeth pas?ug 
radialy?betweeu diferent end-connecting 
portionsofthewinding,notches Orgrooyes 
in saidteethand keysinterlocking with the 
said notches,wherebythe windingsare re 
tainedin place? - 
40,In a rotor for electric machines,a winding bavingend-connections,retaining 

plates extendingradialy between the dif ferentendconnectionsandbetweenthebody 
ofthecoreandtheinnermostset ofend con 
nections,and keys for interlocking Said platesandwindings,the plateslocatednear 
thebody ofthe corebeingmade ofmagnetic 
material? - -,- 

41,In adynamo-electric machiné,a gore, coisthereon,anendplateattheextremities 
ofthe cois,and meansfor holdingthe end 
turns in place comprising a plurality of 
members extendingfrom the end_plate to 
the core? - 
42.Ina dynamo-ekgtric machine, a rota-? 

?bleelement comprisngalaminateq corg havingtwoormore poles,?nendmemberat 
the end of the core,windings on the core 
havingend turns or?Connections,an end 
memberattheendsofthe cois,and means 
forretainin°soia end-turnsin place com 

prisinga plurality9findependenty moy 
able membersextendingbetween saidend 
membersattheperiphery of8aid rotatable 
element? * 

43?In a dynamo-electric machine,aslot 
ted core,windingsthereon havingendturns 
orconnections,anendgoverorplateforsaid 
endturns,and means forretainingsaidend ? turnsin place comprisingbindingelements 
secured tosaidend coverandtosaid core? 
??In a_dynamo-electric machine,arota 

table member Comprisig?core.windings 
thereon,Said windings havingendturnsor 
connections,anend coverforsaidendturns, 8aidendcoverhavingatitsperipheryaplu 
rality ofündercutgrooves ornotches?Said 
core having corresponding grooves or 
notches,andwedgeslocatedthereinandex 
tendingfromsaidend covertosaid core? 
45,Ina dynamo-electric machine,a core, 

windingsthereon havingendturnsor con 
nections,an end Cover orplate forsaidend ?rns,andmeansforretainingtheendturns 
in place comprisinga pluraity of binding 
elementssecuredtotheend coverand core andextendngacrostheendturnsatinter 
valsaroundtheentirecore? 
46.?na dynamo-electric machine,arota 

table element comprising a core,windings 
thereon havingendturnsor connections,8? 
end cover orplate forthe end turns,Said 
coreandend plate having opposite corre 
spondingslotsoropenings,and coiretain ingelement8extendingaCrosstheendturns 
from theend platetothe core,saidelements 
beingseCuredin Saidslots or openings, 
47,Inadynamo-electric machine,?rota 

table element,comprising a.siotted core, 
windings in the sjots thereof having end 
turns or connections,and plates forsaid 
windings,undercut slots ir the periphery 
of,said platesand core,and co?retaining 
elementsextendingacross the end turnsaud 
fttingin the slofs ofthe end platesand 

table member comprising,a slotted core, 
windingsin said siots havingendturns or 
connections,and means locatedin the core slots?rretainingthewindingsinpl?ceand 
extending beyond the core over the end 
turns, - 49.Inadynamo-electric machine,3rota 
table member comprising a slGtted core, 
windings in saidsk}ts navingend turns or 
connections,an end plateorCoverforsaid 
endtürns,said endplate having openings 3orrespondingtosaidgoresots,and_me8ns ?rretainingsaidwindingsi?placelocated 
? said core slots and extending over?Said endturnsintotheopeningsintheendcover, 

COI”é? - 

48,In a dynamo-electric machine,?rota 
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50,Inadynamo-electric machine,arota-, tablenembe?gomprisingaslottedcore,the slotsbeingundercütto_receive wedges,Coils 
insaidslöts havingend-turns,an end-cover 
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forthe end-turnslocated attheend of the 
rotatable memberand havingnotchesinits 
perphery,3nd coiretainingwedgesinsad 
undercut,slots extending across?the end? 
turns and engaging the notches in Said 
cover? 
51,In adynamo-electric machine,arota 

table element comprising a slotted core, 
coisin?said slots having end turns,end 
covers for said end_turns on said shaft, 
wedgesin the core slots forretainingthe 
coisin place,andwedges extendingfrom 
theend coversto the corefor holdingthe 
endturnsin place? 
52,Inadynamo-electric machine,ashaft, 

a rotatable laminated slotted core thereon, 
coisin theslots havingendturns,means 
for Supporting the end turns Comprising 
disksor colars,spacing plates betweenthe 
endturns ateach end ofthe rotatable ele 
ment?end coversontheshaft,saidend cov ers and?pacing pl?tes having9pe?ngsat orneartheig,perpheries,and bindingele 
ments extendingaCrOSS the end turns and 
1ocatedinsaid openings, ? 

53,Inarotatableelementofadynamo 
electric machine,8 core,cois thereon,a, 
separableend plate forthe colsatthe end oftheelement,means?orretainingtheend 
turns in place comprising a plurality of 
memberse?tending9vertheend-turnsfrom 
thecoretotheendplate,andmeansforpro 
vidinga goöd ventilationaround the end 
turns? · - 

54,In arotatable element of a dynamo 
electric machine having axial ventiating passageways,8core,cois.thereon,wedges 
forretainingthe_coisin place,Said wedges 
extending over the end turns,saidelement 
having ventilatingpassageways communi 
cating with the axial ventilating passage 
wayandthe spacesbetweenthe wedges? 
In·testimony whereof,I have hereunto 

subscribedmynamethis31st day of March, 
?905? ? - - 

?GBERT M.T?NGLEY? 
Witnesses: 

C.J.YATE8, 
BIRNEY ??NE8? 
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