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15Cläms?(Cl,123—195) 
This invention Felates to fabrlcated cytnder 

blocks?r?temacombushonengin?of?nge 
or mu}ti-cylinder type,8nd more p8rticularyto 
improvementstnthestructure and method of as? 
Sembly of built-up cylinder blocksfor engines of 
the Diesel,opposed pistontypecharacterized by 
Upper8ndioWercrankshafts? - 

The principalobject0f the inVentionist0 pr0? 
vide 8 greaty mproved_and simphedengne 
cylinder block fabricated from relatively few 
parts,fncluding flat metalic plates and parts 
of Special shapes,the parts being Bdapted for 
ready and easy assembly,8nd further 8dapted 
to?be secured together,as by Welding,with 
greaterfacilitythanhas?eenthecaseheretofore? 
Another objectis 8tt8inedin the provislon of 

8nimproved,fabricatedengine?lock,the 8truc 
ture of Which inchudes tnterrelated main hori 
2ontalandverticalframeelementseach ofwhich is of alengthto extendthroughoutat1eastthe 
majorpart ofthecorrespondingdmenslon of?he 
Completed block,in the plane of the element, 
thus providing for 8,uniform·8nd Continuous 
transmission of theprincipalstreSSesSubstantial 
Iy throughout the longitudnal,transverse and 
vertical extent of the engine frame,thereby 
aVoiding transmissdon of such stresses through 
a multiplcity ofstructuraljoints? 
Afurtherobject?attanedntheprovistoniaa 

fabricatedengineblockofthetypedescribed,ofa 
pluraHty of unitary,Verticalyarranged,horizon 
talyspacedframeelements,eachof81engthcor 
respondngatleastingreaterpart,tothe Vertical 
dimension of the engtne block,8nd upper and 
1ower crankshaft bearing elements integraly 
unitedwith the upper and lower ends reSpective? 

proved engine blockfabricatedfrom relattvey? 
feWframe members,hn Which the princlpalstress 
members arerelativey8oadapted for assembly 
Drior?o Welding of the8everalframejoints,8sto 
obviate the need for 8SSembly.?g88ndthe Hke 
Which have been necessary heretofore,to hold 
the frame elements tn predetermined 8ssembly 
relation during the Weldng process?Morepar? 
ticularly,the main elements of the frame are” 
8dapted forinitlalassemblyprlor to Welding,in 
an interlocktngmanner,Wherebythereisgreatly 
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Iy,ofsaidframeelements,wherebyacompletely 
uninterrupted transmission of the main streSSeS 
0ccurring in the Vertical drection betWeen the 
upperandlower crankshafts,maybetransmitted 

,through these elements without materialy 
stressingany of the horizontalyarranged frame 
elements? - · 

Among other objects and advantages attained 
bythe present invention,may be noted the pro 
vision of afabricated engine block comprised of 
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but few frame elements Bdapted for assembly, 
in a manner to providearigid frame structure, 
theextent andassemblyrelation oftheelements 
beingsuch astorequtre but a mindmum number 
of welded joints in efecting assembly of the 
block,thusavoldngtransmission ofmainstresses 
through8 multiplicity of Weldedjoints,such 8S 
obtansin heretofore prevaingfabricated types 
of engine frames,and the provision of an ?Q 
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factHtated the proper algnment of the parts 
prior to Weldng, 
Furtherobject88ndadvantages willreadlyap 

Ipear from the folowing description when read 
in Connection With the accompanying drawtngs, 
in Which: · - 

Fig?1188 side elevation of 8,preferred form 
of multl-Cyinder engine blockor framestructure 
constructed accordng to the present invention, 
partsthereof behngshown insection toillustrate 
cert8in details of construction thereof;Fig,2 is 
anenlarged,fragmentarysection ofcertainframe 
elementsofthestructure,8stakenfromlne2?2 tn ?g?1;Rig,3?8n enlarged,yerticalSection 
of theframetransverselytherethrough,asViewed 
from ine@?$in Fig,1; Flg.4is a,viewin per? 
spective,of thefabricated,1ongitudnalsideWalls 
of the frame;F"g,5is a,view in perspective,of 
the principal,Vertical frame elements of the 
block,and Fig,6is 8,View ln perspective,of the 
Severalhorizontalframe elements or deckplates 
which extend1ongtudnaly of the block,the 
View showing the princ?pal frame elements ?n 
each of the several Vertically spaced levels or 
decks ofthe block? - 
Referring to the drawings by Suitable char 

8cters of reference,the several Views thereof ? 
hustrate the constructional detalsand assembly 
relation of frame elements comprising in as 
semby.8 preferred form offabricated cyinder 
block1?foramulti-cylinderengine??nthe pres 
ent example,the frameis adapted for a DieseL 
engine of opposed-plstontype,characterized by 
Upperand lower crankshafts,althoughitistobe 
·Underst00dthat8framestructureconstructedac 
COrdngt0thisinvention,?8pplic8blegeneraly, 
8S byappropriatemodficationsin theshapeand 
8SSembly relation of the frame parts to accom 
modatethestructuralcharacteristics ofthe par 
ticular type of engine,to engines offuel ol,gas 
Orgasolineoperatedtypes? Y · 

Block f6 is comprised of vertic8Uy arranged, 
opposite end plates 118nd 128nd stmflarly ar 
rangedintermediate frame plates 14,Thegen 



2 
era form andoverau shape of theseplatests 
best lustratedinFlg.5,wherelnit wlbenoted” 
thattheintermedate plates 44 are substantialy 
identical,while the end plates 11 and 12 dfer 

,inform relativeto eachotherand toplates14 
forstructuralreasons,asto adaptthe endplates 
toaccommodatecertan operative elements and 
nechanism(not shown)adjunctive to?he par? 
ticulartype of engine for whlch the frame ls 
designed? ? 

Fora,given number of engine.gyuaders,th? 
number of plates 14 utlized in the fabdcated 
blockw? exceed by one,the number of Such 
cyinders,In the present example,the frame 
ilustratedisadaptedfor 8 three-cylinder englne, 
hencefour plates 14areshown(Flgs.1 and5)… 
Aswil1be observedin Flg?1,the Spacing of the 
plates,141ongitudnaly oftheblock,is substan? 
tialiyuniformand suficlent toproperly accom? 
modatecylinderstructuresorliners(notshown) 
therebetween?Also,asshownin Flg.1,each of 
the plates f1,12and 14issubstantialyc0exten? 
sive with thevertical extent of the block,While 
?e1ateralextent ofeachis Substantially equiv? 
aient tothe blockwidth,asindicatedin Figs.3 
and5?Further,as appearsin Figs?1 and 5, 
thethicknessofeach plate 14whichisuntform throughoutthe plate,is by preference,Somewhat 
greaterthan the thickness of either of theend 
plates 11and12,forthereason that the plates 
14 constitute principalstresstranSmitting mem? 
bersoftheframe,asthey carrythe main engine 
stresses occurringin the vertical drection… 
AI1ofthe plates 11,12 and f4 maybeformed 

from:Titable sheet stee stock,as by stamptng, 
famecutting,orbyanyother Wel knOWn means, 
toproducethedestredshapeforeachandtopro 
videthe desired apertures and receSSes therein, 
the 1atter being provided for purpoSes Which 
Wilhereinafter 8ppear? 
Theseveral plates 14are by preference,Sub? 

stantia]y identical in form,and each?is pro? 

2,946,857 
of gubstantlayrectangular opentng?2T,2??nd 
30,eachofwhich8erves prtndpaly,tofadate 
the assembly of hortzontaly extendtng frame 
members or deckplatesto the vertlcal plateg 
14,thls as will hereln&fter more fuly appear? 
?rom the foregolng descriptlon of the plate314, 
it wU1 be observed that Whtle each is rece88ed? 
andaperturedasindcated,thererematnineach 
plate,unbroken portons 31 whlch extend sub 
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videdwithan angulaterecess15in itsupper end~ 
Portion 16(Figs?3and5),toreceive a bearing? 

.45 saddlemember 48(Fig.3)forthe upper crank 
shaft(not shown),while a similar recess 191s 
formedin the 1ower plate end 20,to recetve 8, 
like bearing saddle member 22 for the lower 
crankshaft(notshown)?Thebearingsaddles18 
and22,each of whichis adapted for asSociation 
with 8,complementary Saddle member (not 
shown)to form B,complete crankshaft bearing, 
may be suitable steel castings drop-forged or 
otherwiseshaped to the desired form,8nd When 
seatedinthe platerecessestherefor,are welded 
tothe plateto provide a,rigid,unitary aSSembly 
of these parts,Tt Wil be obSerVedin each CaSe, 
that the extent of abutting contact of the plate 
f4 with the bearing member is conslderable,by 
reason ofthe angulatecontour of the plate mar? 
gin defining the bearing member-receivingre? 
cess?As a,result,8 desirably1ongwelded joint 
isefectedatthiszone,wherebytomaterialyin? 
creasethestrength ofthestructuralconnection 
of theSe elementS? - - · 

Upwardy of its1ower end 20,the plate f4 is 
1ateraiyrecesSedoneachside,as at 23(Fig,5), 
to accommodate exhaust discharge conduits(not 
shown),as will be hereinafter morefullyind? 
cated,Abovethe recess 23 on each side of the 
plate,areformed verticaly aligned apertures24 
and26eachofasubstantialyrectangularshape, 
theseopenings beingprovidedforpurpoSesWhich 
wi1 be 1ater described,Located centraly of 
the plate andin vertica register,areapiurality 
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8tantialythroughout the vertlcaldmenslon of 
the plate?The princtpa1 engine block stresses 
0CCurring tn the Vertical drection,are carried 
in gre8ter part bythese portions of the Vertlcal 
plates 14,and as wll be observed,the 8tre88 
transmisslon tneach portion 3118conttnuougtn 
8 single element,unbroken by structuraljonts 
of anyktnd? ? 
Referrtngparticularlyto Hgs,1,3and6,each 

of the plates 14issecured atit81ower end 20, 
to 1ateraly spaced,horizontal base plate832 
Which extend longitudinally of the engine frame 
between the end plates and 12(F?g,1)?Se 
curement of the plates?14 to the base or foot 
platesisefected preferably bywelding,asshown 
8t34hn ?g,1?The foot platesserve a8mount 
ingseats for SeCurtngthe engine block upon it8 
foundation(notshown),andas observedin Fig, 
6,the inner longitudna edges of these plate8 
are suitably recessed,88at 35,to provide Work 
ing clearances for certan of the operating p8rts 
of the engtne,asthe cranks on thelowercrank 
shaft(not shown)?It maybe noted here that 
Hke plates14,the lower ends of the end plates 
f1and 128re Secured,as by weldng,to thebase 
plate832? 
As shown by Flgs?1,38nd 6,the horizontal 

frame elements of the engine block are formed 
8nd 8rranged to prowide 8,plurality of horizon· 
taly drected,verticaly spaced decks denoted 
generaly,by the numerals $6,3T,38 and 39, 
?ach deck tn lateralextent,corresponds sub 
stantiallyto the widthof the engine block(Fig. 
3),while with the exception of the deck3T which 
extends1ongitudnaly ofthe blockonlybetween 
theplate 14adjacent theendplate 12andthat· 
plate,14 adjacent the opposite end plate f,the 
length of each deck corresponds substantialy 
tothe1ongitudnalextent ofthe block(Hg.1). 
Describngfrst the lowermost deck36,itwi1 

be obServedfrom Figs?3 and 6,that the deckis 
comprlsed bypreference,ofacentral deck plate 
42 of 8predetermined,appreciablethickness,and 
Cooperating plates 43,one on each slde of the 
centra1plate,eachofthelatterbeingofathick 
nessSomewhat1essthanthethicknessofthecen 
tral plate?The central plate 421s of 8,1ateral 
width to span the vertical portions 31 of the 
Several plate814,the platepreferably extendng 
Substantialy between the outer vertical edges 
44 of the portions31(Fig.3)?Asappearstn 
Blg,6,Sp8Ced receSSes orslots 468re formedin 
each longitudnal edge 4T of the plate 42,these 
recessesservingtoreceive theportions31ofthe 
plates14,sothat tnassembly,asubstantialyin 
terlockedrelation of the plate 42with the ver 
tical plates 14isattained?Inthefinalassembly 
of the block,the plate42is weldedtothe plates 
148t the Zones of the portlons 31 in the slots 
46,as indcated at 48in Fig.1?The plate 42is 
further pyldedwith suitabyspaced,circular 
openings 49to accommodate therethrough,en 
gine Cylinders or cylinder liners(not shown)? 
?The spacing of the liner-recelving opentngs 49 
is such that each is disposed between an adja 
centparoftheplates 141nthe blockassembly, 
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this as indcatedin Flg,2,Also,8nBddtonal 
openlng50isformedinthe1eftendofthe plate 
(B?g.6),forthepassagetherethrough,of Certain 
operatingelements(notshown)of the engine? 
The deckplates 43on eachside of the central 

plate42,eachcontainspacedrecesses orslots 51 
(Fig?6)intheinner longitudinaledge 52there? 
of,to receive inassembly,the portions 34 of 
the plates 14,asshownin Fig,3?The depth of 
the slots5? issuch that each plate 43 may be 
Tositioned so that its inner 1ongitudinal edge 
52 abuts the adjacent Iongitudinal edge 4T of 
the centralplate 42,andinassembly,each plate 
43is Welded to the Central plate.at Such ZOne of 
abutment,asat 5?(Fig,3),Also,each plate 43 
may be welded tothe portions 31 of the plates 
14 which are received in the slots 51,as shown 
at 55in Fig.1?Asappearsin Fig,3,the Vertical 
spacing ofthe deckassembly36above described, 
withrespect tosay the foot plates32,is prefer? 
ablysuch that each deck plate 43 engages and 
rests upon the adjacent Iower horizontal edgeS 
56 of plates 14 which define in part the lateral 
recesses 23 in the latter plates,As preferred 
in the present example,the plate 43 may be 
welded to the edges 56,as indicated at 5T in 
Fig?1,As before indicated,the deck assembly 
36 extendstothe end plate 11,andinthe block 
assembly,issecured thereto as by Welding(not 
ShoWn)? - 
The deck assembly 3T next aboye deck 36, 

while somewhat shorter in longitudinal extent 
as hereinbefore indicated,is similar initSStruC? 
tural featuresandassembly relation to the Ver? 
tical plates 14,as above described forthe deck 
36?It includesa central deckplate 60 and Co? 
operating plates61 on opp0site Sides of the plate 
60,the central plate containing three Spaced 
openings 62 of circular form,for receiving Cyl 
inder1inerassemblies(notshown)?Tntheframe 
assemby,theopenings 62are of course,in ver? 
tical register with the corresponding openings 
49 in the lower deck 36,In addition,each of 
theside deck plates 61 has formed therein three 
spacedapertures 64of circularform,eachaper 
ture by preference,beingin register laterally of 
the deck,with the adjacent cyinder opening in 
the centra1plate,suchrelationbeing clearyi 
1ustratedin Fig,6,The openings 64 are pro 
Videdforreceiving certainelements of theengine 
8SSembly,8S pipingaSS0ciated with the Cylinder 
coolingSystem(not shown)? 
The location of the deck 3T reiative to the 

Verticalframe plates 44issuch that the central 
plate 60 engagesandrestsupon the Webelements 
65 bridgingthe vertica1portions31 of plates 14 
(BigS,1 and 3),While the plates 61 engage the 
plates 14 along the marginal edges 66 thereof 
Which define in part,the lateral recesses 23 in 
the latter plates,The deckplatesare welded to 
the plates 14 at such Zones of engagement,as 
clearly indicated at 68 for the central plate 60 
andat 69 for the side plates 6f(Fig,1). 
The deck38nextabove deck371ast described, 

is likeWise similar in its structural features and 
assembly relation to the vertical plates 14,as 
hereinbeforedescribedfor decks36and37,Like 
the others,itiscomprisedofacentraldeck plate 
70 anda plate71on eachsidethereof,The cen? 
tralplate engagesandrestsupon websT2 bridg 
ingthe portions3f ofthe plates 14,beingsecured 
thereto by welding,as at T4(Fig,1),while the 
platesTfengage andSeat upon the websT5(Fig? 
3)Which Separatetheapertures24and26inthe 
plates 14,The plates711ikewiseareweldedto 
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the websT5,8s shownatT61n Flg.1?AlsQ,the centra1plate7018providedwiththreecylinder 
recevingopentngs78 andanaddtional opentng 
T9,the latter opentng betng provided for the 
purposeindicated for the corresponding opening 
50inthe deckplate42ofthe1owermost deck36? 
Inthe frame assembly,the liner-recelvingopen 
ings 78 are in vertical register with the corre 
spondngopentngs49and62inthelower decks 
36 and 3T respectively,while the deck opening 
79isin vertica1register with the opening50 in 
deck36,Moreover,each of the deck plate8T? 
is provided with three spaced openings80,each 
in register laterally of the block,with an adja 
Cent one of the cyinder openings T8in the cen 
tral plate,these openings being provided tore 
Ceivefuelinjection pumps or Iikeinstrumentali 
ties(not shown)”forming parts of the engine 
8SSembly,To facilitate proper seating of the 
pumps in Said openings,each plate 11 has se 
Cured thereto in association with each opening 
80,8 bushingring82 whichis properlycentered 
With respect toits associated plate opening 80? 
The rings 82 are,by preference,welded to the 
plates 11,Since as hereinbeforeindcated,the 
1ateral extent of the deckassembly 38is coex 
tensive with the width of the block,as between 
the Opp0Site Outer verticaledges83 of the plates 
14,each plateTfisprovidedinitsouter1ongitu 
?n8Ledge84,with spaced recesses ornotches 86(Flg.6)toreceivethevertica1frameportions 
8T of the plates f4,asshown in Fig.3?Atthe 
Zones of Such recesses,the plates Tf may be 
Welded tothe portions 87 of the plates 14to ef 
?ctarigid Securement ofthe partsinassembly. 
Asin theinstance of thelowermost deck36,the 
deck38 extendsto the end plate 11and isse 
curedthereto bywelding(notshown)? 
The uppermost deckassembly39,althoughre 

latedtotheplates 14inamannersimilartothat 
described foreach of the1ower decks,difersin 
structure from the others above described,in 
thatitincludes by preference,five elementsin 
Stead ofthree?The centraldeckplate88there 
of,whichinform andassemblyrelationtothe plates14,issubstantialyidentica1tothecentra} 
degkelement42 of deckassemby36,isprovided 
With Cylinder-receiving openings 90in”vertica1 
Pegister with the corresponding openingsin the 
lower decks,andanauxiaryopening91inver 
?cal register with the corresponding Openings 
? Bnd 9in the1ower decks36and38,respeö 
tively,On each side of the central deck plate 
is a deck plate element 92 which engages the 
Blates 14along horizonta1edges94thereofae? 
?ningthe uppermargins oftheapertures26in 
?e latter plates(Fig,3),the deckplates92be 
ng Secured thereto as by welding,asindcated 
?t95in Fig.1,Inthe outer1ongiudinal nargin 
969feach plateareformed suitablenotchégé 
toreceivethe portions99ofthe plates 1?,While 
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totheinner1ongitudina1margin100ofeach? 
Welded the upper ongitudina edge 1026?an 
anguate deckplateelement 103,Theplate103 
Whichis Somewhat L shapein Section,has its kwerkongitudina1edge104securedtotheplate 
88 inthemannershownin Fig.3,asby Weldng 
at 106,Also,the loweredge 104 of plate103? 
suitabynotched,8s at 10T,toreceivethepor 
tions 31 of the plates 14,Each plate92 has 
formedthereinin Spacedrelation,openingsf08 
?regeivefuelpumps(notshown),Theseopen 
ingsineach plate,intheassemblyofthe engine 
block,areinverticalregisterwiththecorrespond 
ing openings 80inthe deckplateT1therebelow 
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(Hg.3),andasinthe deckassemby$8,& bush?? 
ingelement 110is associated With each Opening 
108,being centeredwithrespect thereto and8e 
curedtotheplateas bywelding? 
Securedas by Weldingto the Upper hortzOnt8l 

edges 111 of the plates 14 on each side of the 
bearing saddles 18,are topplates 112 each of a 
form correspondingto the foot plates 32?The 
plates 142 preferably extend the ful length of 
the upper end of the engine block as shown in 
Fig?1,the extent thereof being determined in 
the present example,bythe end Wal112 and an 
end Wal1element 114on the opp0site end Of the 
block,the1atterforming8 part of an overhang? 
ingframe portion 1150f the engine block,8SWill 
be 18ter described,It Will be noted in Flg?1 
8lso,thatin the present exampleit is preferred 
to provide the deck plates 928nd 1030f deck 
assembly39,of alength to extend1ongitudinaly 
of the block between end Walls f2.8nd 1f4,this 
for Structural reasons in the Strengthening Of 
the block and the overhanging portion f15 
thereof,as Well as for 8,reason later t08ppear? 
Completing the engine frame are side plate 

8SSemblies 120 and 121 as shown in detached 
elevation in Fig?4,VieWing the Side plate as? 
Semblies from the left end of Fig,4,the plate 
8SSemblies‘120 and 12f appear respectively,8S 
right andleft hand sides forthe engine frame, 
each beingidentic81 in number and form of the 
elements comprising the Same,but adapted for 
right and left hand assembiyto the plates 11, 
128nd f48s willreadiyappear,Since they are 
identical except for the adaptation of each to 
therightorleftsideoftheframe,asabovenoted, 
only one thereof will be describedin detail,the 
Same reference numerals applyingto the corre 
SpOndingelements of the other? 
The Side assembly 426 is comprised of a1ower 

plate 122Whichissecuredalongits1owerlongi 
tudinal edge f24,to a strengthening bar 125,the 
plate edge being preferably butt-welded to the 
bar as at 126(Fig.3),The barissecured upon 
the foot plate32against the lower edges128 of 
the Vertical plates ?1,12 and 14(Fig,1),the 
manner of Securement thereof being by Welding? 
The plate 122engagesandisweldedtothe iower, 
Vertically directededge f29 of each of the plates 
11,12 and f4,whileits upper longitudinal edge 
130 is butt-welded,as at 132,to a longitudnal 
bar 133 which is seated in shouldered recesses 
134in the plates 14?The bar 133is preferably 

,weldedtothe plates14and hasits opposite ends 
136 welded to the end plates f1 and 12,respec 
tivey,It isto be noted here andas shown in 
Fig,3,that the outer longitudinal edge 3T of 
the deckplate43isalsowelded to the bar 133, 
aS8t f38? 
Seatedinshoulderedrecesses139 in the plates 

12 and f4,is a,bar 140 0f shorter longitudina? 
extent thanthe bar 133,this bar extendingoniy 
between the end plate 12 and the plate 14adja 
cent the opposite end plate t1?The bar 440 is 
1ikewise welded to the plates 12 and 14,and it 
isto be noted also,thatthe1ongitudnal outer 
edge 144 of deckplate 6f is welded to bar f40, 
asat 142(Fig,3)?Theside frame is completed 
by a,side plate #44 of a,1ength vertically of the 
block,to extend betweentheraior bar140 and 
thetopplate 112(Fig.3),the platefurther hav 
ing a depending portion 145 at the left end 
thereof(Fig.4),extendingto the lower bar 133, 
and a,1ongitudinally projected portion 146 at 
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thereto as indcated at 14? in Pig,3,While the 
lower edge #4?(Hg?4) of the dependng plate 
portion 1458buts the bar $$ &nd is Welded 
thereto?Also,the plate 144 is welded to the 
Verticaledges of the frame plates 1,128nd44, 
whilethe end of the eXtended portion 146thereof 
is stmilarlyWelded to the8uxllary end plate 114 
8t the left of the frame(Flg?1)?The upper 
1ongitudnal edge 15?.of the plate is welded to 
the top plate 142,as?ndcated at 152 in Flg?3? 
Each of theside plates 122and144is provided… 

With 8,plurality of apertures or hand holes as 
Shown in Flg.x4,Which are suitablyspaced to 
facitate access to the interlor of the frame 
structure,Al.of these openings are normaly 
cloSed by Suitable Cover plates(notshown)? 

It wlbe notedin Flg.4,thatthe sideplate 
Structure above described does not cover the opening153betweenthebars133and140,which 
openingis opposite therecesses231n plates 14, 
8S thls Opening is provided for the insertion 
therethrough of a unitary exhaustmanifold(not 
Shown)Which extends1ongitudinaly ofthe block 
through the recesses,23in plates f4,This pro 
Vision is made for a manifold common to the 
Cylinder exhaust ports(not shown)of al1the 
enginecylinders?However,inthefinalassembly 
of theengtne frame,such openingis closed by 
8 unitary,1ongitudinal side plate 154 which is 
bolted to the bars 133 and 140,as by bolts f55 
(Elg.3)?AS 8ppearsin Fig.3,theside plate 154 
Serves not only to close the opening 153,but 
importanty as a Stress carrying frame member 
whichin cooperation with the bars 133and140, 
completes the Vertica stress continuity of the 
Vertical plates 14,8cross the plate recesses 23. 
Thus,it will now appearthat in assembiy,the 
Plates 14 and the side plates 154through the 
bars 133 and f40 engaging the plates 14,efec 
tively carry the frame stress1oad occurringin 
the Verticaldrection? - 
Inthe finalassembly of the frame,the upper 

decks38 and39 andtheoppositeside plates144, 
together_wth the apertures 26 in the vertical 
plates f4 and the recesses 156 in end plate 11, 
Cooperate to form a chamber 457 extending 
throughout the longitudnal extent oftheframe 
between the plate 14 adjacent the frame end 
plate 128ndtheend-plate414ofthe overhang 
ing portion tf5 of the frame,8nd also1aterally 
of the frame substantiallythroughoutthewidth 
thereof,The chamber 157 servesas a delivery Conduitforconductingscavengingairundersuit 
able pressure,from asource(notshown),asa ?utableblower,(notshown)whie??scardedby 
the Overhanging frame portion f15,to the air 
ports in the Several cylinders(notshown),the 
air chamber thus being common to al the 
Cylinders? 
The openings 80 and 108 in the deckassem 

blies38 and39respectively,areverticaliyaligned 
in pairs asindicatedin Figs.3and6,andinthe 
aSSembly of theenginemechanism,a,fuelpump 
(not shown)is extended through each pair of 
Such Openings,the pump extending verticaly 
through the air chamber 15T withits1owerend 
dspoSedin thechamber 158formed bythedecks 
3T and38 andthesldeplates144,whileitsupper 
endis locatedin the space 160 betweenthe top plates112andthe deck39?Thepumpsofcourse, 
Serve to deliver fuel under pressure to suitable 

thesame end?The Iower longitudinal edge 14T ? 
ofthe plate abuts the bar 440 and is welded 75 

injection nozzle devices(notshown)carriedby 
the Cylinder structures(not shown),thesenoz 
2les belnglocatedinthechamber 158?Operation 
of the fuel pumpsis preferably efected in a 
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convendonamanne,asthroughengme° 
ated camshafts(not shpwn)??n the P°t 
famššadapted fora dua-nozle and pump 
comblnationforeachcylfnder,Accordngypr9 
visionismadeforjournalingtwpcamshaft8±n 
themperends oftheverticalpates?4,°by 
shaföbearingopentngs 16fformedinthe plate& 
?achopentngf6fintheplates14 hasassocla?? 
öherewith a suitable bearing bushingring 162 
whichmaybeweldedtothe 
theopening(?g?1)? ?? ·? 
Theassemblyoftheframeisefected Substan? 

tialyas described,butitisto be_potnted_9?” 
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pate margin 8bout 

sembyorthepart,andtofacutatewedngor 
theparts togetherin 8 mannertoprevent ma?? 
teria1Warping ormdsalgnment thereof,m the hnalassemblyoftheframe,tho8eportonsthere 
ofwhicharerequtred tobe machine-flnishedfor 
properassemblythereto of the Workngparts of 
the engine organlzatlon,are machtned n &ny 
sutablemanner,Aso,theassembled °me_s 
treated in 8,8uitable manner,to equalze the 
stresses theren,Wherey? releye potnts or 
2ones ofundestrablyhlgh 8tres8hthe frame? 
It isto be understood that theforegodng de 

?8crptionand8ccompanyingdrawtngs relateoniy 

here,thatthecentralapertures 21,28_and°15 
andsideapertures 248nd 26in the plate814 
areinregister1ongtudnaly of the block,and 
areofsuficientareatofacitatein?alassemy 
ofthe deckplatestothe plates14,beforethe 
weldngoperations,Thusintheframefabdca 
tion process,the verticalplate8148refrst Br? 
rangedinproperspaced postion relattvetg each 

Thenthe centra plateelement ofeach 
deckassemblyisinserted Substantialy on edge, 
1ongitudinally through the particular Central 
openingsprovided thereforinplates44,andthen 

20 

25, 
plates beingapertured toreceive enginecylinder 

dsplacedintoahorizonta1planéwith the slots °, 
inits edges recelving the adjacent portions of 
theplates14asheretofore described?Thesame 
procedureis hadwith the side plate elements 
ofthe deck assembles,with the exception_of 
those of the two 1ower decks 36 and 3T?The 
1attermaybeinserted1ateralythrgughthere? 
cesses23inthe plates f4,as wl be apparent 
from Fig?3,With the deckplatesthusinitlaly 
assembledto the plates 14 in the manner de 
scribed,the frame will be substantialy Self 
supporting through the slotted engagement of 
the deck plates with the plates f4,as Such ar? 
rangement servesto provide for a Substantialy 
interlockingengagementoftheelements?There? 
after,the remaining frame elements may be 
assembledin regular.order,foHowed by proper 
alignment ofalthe elements,and then Welded 
together,toprovide astrong,rigidand unitary 
engineframe?In connection with the foregotng, 
itwU1benotedthatthe designation oftheman 
framemembersas horizontalandVertical mem? 
bers,employedthroughout the description,Con? 
formstothe present exemplary dscloSure of 8 
vertica1opposedpistonengineframe?But?wl 
bereadiyappreciated thatsuch termsindcate” 
within the full Scope of the invention,an 8r? 
rangement Wherein one Set of members bears 8 
substantialy right-angle relation to another Set 
?hereof? , - 

As willappearin Fig,1,the aSSembled frame 
providesanendchamber1651ocatedBetweenthe 

,end Wal1128ndthe adjacent Verticalframeele 
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toapreferredformoftheimprovedengtneframe 
structure,andthatalteratons nthepartäand 
assemblyrelationthereof may be made without 
departing from the scope of the invention,88 
defned bythe 8ppended clams? - 
We Claim: - - - · ? 

1?Afabricated frame structurefor 8,Vertical” 
muticylinder engine,includng 8,pluralty of 
spaced vertic81plates,each provided With 8,plu 
rality of apertures,& plurality of deck?forming 
plates/extended throughthe 8perturedportons 
ofthe verticalplates,certam ofthe deck-forming 

structures betweenadjacent verticaplates,and 
members for complettngthe lateral closure of 
theframestructure,the plates beingpermanent 
iymetalically unitedfor assembly,andthe clo 
8ure member8 being metalicaly united to the 
&djacent plateS? - 

2,A fabric8ted frame 8tructure for 8,Vertlcal 
multi-Cyllnder engine,hcluding 8,piuralty of 
spacedVertlcalplates,each aperturedandformed 
On 8tleast one ofitsendstoengage8shaft bear 
1ng assembly,each of said Vertic81plates being 
characterized by one or moreintermedate por? 
tionsextendnguninterruptedyfromtopto bot 
tom of the frame Structure,8 plurality of deck 
forming plates extended through the apertures 
of the Verticalplates,8tleast some of the deck 
formingplates beingaperturedtoreceiveengine 
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mentf4,andachamber1668tthe opposteend,60 
betweenendwall 1andtheadjacent member 14, 
these chambers being provided for operating 
parts oftheengine(notshown)? - 
Fromtheforegoingdescriptionofthepreferred 

embodimentof theinvention,it Wil1 be observed 
thatthereisattainedagreatlyimprovedengine 
frame structure?The frame is comprised of 
relativeyfewelementswhicharestructuralyre? 
18tedand united to form 8,strong andrigid as 
sembly,wherein the stresses occurring in the 70 
Vertical,horizontal,andlateraldrectionsareab? sorbedbyunitary,hodzontalyandverticalyds 
posed frame elements relatedin an interlocked 
manner?The structural features of the frame 
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aresuchastofacitatereadyandaccurateas-° 

Cylnderstructures,and closureelementsforlat 
eraly and endwise completing the enclosure of 
the framestructure,the vertica1plates,deck 
formingplates,and closureelements beingweld 
edalongthe ines oftherengagement,soasto 
Constitute 8,unitaryframestructure? · 
3.Jn a_fabricated cylnder block and frame 

structurefor 8mult-cylinderengtne,aplurafty 
of spacedyertic81plates,each providedwith a 
plurality of aperturesandendwiseformedtoen-1 
gageengineshaft bearingassemblies,aplurality 
of Cylnder Supporting plates extendedthrough 
the apertures of the verticalplates,each ofthe 
Cylindersupportingplates-being continuousina 
drectonendwise oftheengine,throughthecyl 
inder-containdngportion of the blockandframe, 
the Verticalplates&ndCyinder-supportingplates 
belngWeldedtogether along2ones ofmutua1en 
gagement,8nd side and end closures welded to 
the Verticalplatesand cylindersupportingplates^ 
in &mannertoComplete the closure ofthestdes 
andends of the block and framestructure? 
4·In 8Cylnderblockandframestructurefor 

&mutl-Cylinderengine,8pluralityofspacedver 
tic81plates,8companionset ofhorizonta1plates, 
Cylnderlnerscarriedbythelastsadplates,both 
SaidSets orgroupsofplatesbeingapertured,and 
9neset9?theplatesextendngthroughtheaper, 
tures of the other;one ofthesets ofplatesbeing 
charactertzed bynarrowrecessesadaptedtore-? 
cevebodyportlonsoftheothersetininterhtting 
engagement,thetwosets ofplates bengweldeá 



6 
togetheralongthezones of thetrinteratthg” 
COnnection? - - 

,5?A unitary cylinder blockand frame 8truc? 
tureforamuit-cydnderengtne,includngaplu 
ralty ofspaced vertica1plates arrangedin sub 
stantialyparalelrelation,8pluralty of cylnder? 

,supportingplate8arrangedinspaced paralelre 
1ation substantlaily,transVersely of the Vertic81 
plates,oneset of the plate8 betng provided with 
recesses of 8,width substantialy correspondng 
tothethlcknessorgauge ofmetalcomprlstngthe 
other 8et of plates,With portions of the latter 
set interengaging Said recesses,the two sets of 
plates beng weldedinto assemblyinthe2ones 
of theirinterfittingengagement? 
‘6?In8fabricatedcyinderblockandframeas? 
sembyfor mut-cylnder internal combustion 
?engines,8serles orset of spacedaperturedverti 
cal plates,8 pluraity of deck plates extendng 
through 80me of the 8pertures of the Vertlcal 
plates,the deckplatesbeingadaptedtoconstitute 
Supports for the engine cylinder structures,8t 
leastSOme of the deckplates being providedwith 
narginal notChes of 8,Width to be Snugly Occu? 
ped bythe metaloftheverticalplates,thelatter 
extendngintothe notches,andtheplatesbetng 
Weldedinto aSSembly in the Zones of the inter 
fittingengagement of thetwosets of plates? 
7?In afabricatedframe structureforamulti? 

Cylinder,Vertical,in-linetype engine,a,plurality 
of one?piece Verticalskeleton plates horizontally 
Spaced longitudinally of the frame,each plate 
being characterized by a?plurality of apertures 
and intervening bodies of metal,the apertures 
belng so located as to provide in sad plates a 
plurality of Spaced Vertical bars extending con 
tinuouslyfromend to end of theplates,andex 
tending?Substantialy over the height of the 
frame, and 8 plurality of cylinder supporting 
elements each longitudinaly bridgingaplurality 
of Said plates and projectingthrough certain of 
theaperturesthereof,saldelements beingwelded 
totheplatesinthe Zones ofengagement there 
With? * - · * 

”,8.In &frame oramut-cylnderverticalen 
gine,a,plurality of one-piece skeleton platesar 
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plate8 trayerstngthe apertured portong of the 
vertical plates,8ubstantlaly dverthe length of 
the Cylinder-contatntngportions of the blockand 
frame,and Weldedinto 8ecurement withthe ver-? 
tical plates? ? V · 
10?In &frame offabricatedtype for a multi 

cylnder opposed plston engtne,a pluralty of 
spacedvertlcalplate-ukestructures,eachinclud 

,ing8 base portion,8 top portion and ävertlcal 
10 
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rangedin horizontaly Spaced relation1ongitud- ? 
naly oftheframe andeachextendngverticaly, 
Substantaly overthe height oftheframe,each 
of8aid plates beingcharacterized by aplurality 
ofaperturesandinterveningbodesofmetal,the 
8pertures being So loCated as to provide in said 
plates aplurality ofspacedtransverse bars,each 
extendng continuously from side toside of 1ts 
plate and Substantialy overthe ful1Width of the 
frame,the bars being adapted as supports for 
cylnder?holding members and deckplates,anda 
plurality of the deckplates each ongitudnaly 
bridging a plurality of the verticaly disposed 

,plates and projecting through certain of the 
apertures thereof,said deck,plates being·Welded 
into securement with Said verticaly disposed 
piates? ° > 
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9?Tn a unitary fabricated cyinder block and 
framestructureformulti-cyinderengines,a plu 
-rality of Vertical skeleton plates e8ch extendng 
substantially over the height of the frame,each 
plate being apertured With the apertures So lo? 
cated therein as to provideinsaid plate a plu 
rality of spacedVertical bars extending continu? 
ousyfromendtoendandverticalyoftheplate, 
and furthersoastoprovideinsad plate aplu 
rality of bars extendingtranSVersely of the plate, 
substantialy over theful width of the frame, 
anda plurality of substantialy hortzontal deck 
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Stress bar extending substantialy continuously 
?etween the base portlon and the top portlon,? 
said base and topportions of each?plate-uke 
structure extendnglateraly over substantaly 
the full Wldth of the frame,8haft bearing as? 
8emble8 carried by andsecured to the top and 
baseportionsof8aldplate-lke8tructures,anda? 
plurality of hortzontal cylinder mounting plates 
extendng substantialyfrom end to end of the 
cylnder-containtag portion of the frame,said 
Cylinder mountingplates belngformed toreceive 
portions of Said verticalstress barsin interfitting 
engagement therewith,and each provided with 
a,cylinder?receiving aperture intermediate the 
adjacent vertical structures,the cylnder,sup 
porting plates and vertical stress bars beng 
welded together along at least certain of the 
2ones ofthetrinterhttingengagementforsecur 
ingthem in.assembly? * - ) 

11?In a fabricated frame structure for an 
opposed-pistontype mult-cylnderengine,aplu 
rality of spacedframe membersextending verti 
Cally &nd transVersely of the frame,8tructure, 
each formed,8longits top and bottom margins 
toengage 88haft bearing assembly,andformed 
between its endstoprovide astre88 bar extend 
ingSubstantialycontinuouslybetWeenthe Oppo 
site bearing8SSemblie888Sociated Withthe mem 
ber,8 supporting deck structure for cyltnder 
liners,including at 1east 8,pair of longitudnal 
Dlates apertured for the iners and extending 
longitudinally of the frame structure,and being 
Substantially Continuous in 8,direction endwise 
of the enginethrough the cylinder-containing 
portion thereof,the cylnder?supporting plates 
being adapted forreceiving portions of the ver? 
ticalmembersininternttingengagement there 
With,and being Welded to?8aid membersin the 
ZOnes of8aidtnterfittingengagement,and means 
providng closures for theside88nd ends of the 
frame,8nd Welded?to the Vertical members to 
constituteaunitarystructuretherewith? 
12?In a,Welded frame construction for multi 

cylinder opposed plston engines,a plurality of 
Vertica1skeleton plate-likeelements arrangedin 
spacedrelation endwise of the engine,8nd each 
formed alongits top &nd bottom marginsto en 
gage 8,sh&ft bearing8SSembly,8nd formed be 
tween itsendsto provide a patr of spaced Stress 
bars extending substantialy continuously be 
tween the opposte bearing888embles asSociated 
withtheplate,andtheplatebetngaperturedbe 
tweensaid b8rportion8,8 plurality ofSuperposed 
hortzontal deck plates,8pertured and formed to 
support a cylinder liner between the adjacent 
Vertical plates,the deckplates each being mar? 
ginaly apertured toreceive portions of the ver? 
tical plate elements,and being welded thereto 
in the 2ones of intersection of the plate and 
deck gements? · ? ~? 

13?In 8,Welded frame constructionformulti 
Cylinder,opposed piston engines,a,plurality of 
vertica skeeton plate elements arranged in 
spacedrelation endwise of the engine,andeach 
formedalong istopandbottom marginstoen 
gage ashaf bearmgasemby,the plate beng 
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formed betweenits ends?toprovide.8pair of 
Spaced stress bars extending substantially Con 
tinuously between the opposite bearing as? 
sembliesaSSociated with the plate,andthe plate 
being apertured between Said bar portions,a 
plurality of Superp0Sed horizontal deck plateS, 
aperturedand formed to provide supports for a 
Cylinder liner between the adjacent Vertical 
plates,the deckelementseach being marginaly 
aperturedt0receive portions of the Verticalplate 
elements,and being Welded theretoin the 20neS 
0finterSection of the Vertical plate elements by 
the deck elements,each of the Vertical plates 
being provided With Wing portions projected 
1aterally of each ofthestress bar portionsthere 
on,and lateral closures for the frame,Welded? 
int0seCurement With Said Wing pOrtionS. 
14?A fabricated frame and Cylinder block 

Structure fora multi-cylinder internalcombus 
tion engine,the frame and block structure in? 
cludinga pluralityorSet ofspaced parallel plates 
arranged verticaly of the engine,8,plurality or 
set ofspacedparalelhorizontalplates of atrend 
1engthwise of the engine,one of said sets of 
plates being provided with apertures and the 
other Said set of plates extending through said 
apertures;One of SaidSets ofplates beingnotched 
t0 receiVe and Snugly engage opposite face por?? 
tions of the other plates,and the plates being 
weldedintoassembyin part byweld lnesinthe 
2ones ofinterfttingengagement of the plates, 
and side and end closure members formed of 
Shaped Sheet metal,Welded int0 engagement 
with certain ofthe plates ofsaidsets,one of Said 
Sets of plates providing 8 plurality of registering 
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apertures for the reception of a cylinder liner 
between adjacent plates of the otherset;one of 
Said Sets of plates providing continuous recti? 
linear metalportionson Oppositesides of the Cyl? 
inder of atrend verticaly of the engine frame, 
andtheotherset ofplatesbeingformedtopro 
vide continuous rectinear metal portions along 
opposite Sides ofthe cylinderstructure,and of a 
trend horizontaly of the engine? - 
15?In a,cylinder block for a,multi-cylinder 

internal combustion engine of opposed piston 
type characterized by upper and gwer crank? 
Shafts,horizontally spaced,Verticaly Brranged 
unitaryframe members of an extent correSpond 
ing substantialyto the Vertical and lateral ex 
tent ofthe cylinder block,1ateraly spaced base 
plates extending longitudinally of the block,to 
Which the lower ends of the frame membersare 
welded,each of said frame members being re? 
CeSSed in its Upper and10Wer ends,Upper and 
lower crankshaft bearingelementsseatedin Said 
receSSes respectivey and being Welded to the 
frame member,a plurality of verticaly spaced, 
deck plate 8SSemblies extending kngitudinaly 
of the block and each being of alateral extent” 
correspondingto the width of the block,each of 
Said decks being adapted for interlocking en? 
gagement With said verticalframe members 8nd 
being welded thereto in assembly,8nd opposite 
Side plate assemblies extending longitudnaly 
throughoutthelength ofthe block,s8idsideplate 
8SSemblies being Welded to Said Vertical frame 
members,deck plates and base plates? 
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