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CARROLL KNOWLES,0F HARTF0RD,CONNECTICUT,ASSTGNORTo PRATT & wHTTNEY 

COMPANY,0F NEW YORK,N,Y,A CORPORATION O? NEW JERSE?? 

SURFACE-GRTNDING,MACHTN?? 

72_a/70hom?m0y ComCern? 
Be it known that I,CARROLL KNowLEs,a 

Citizen of the United States,residing at 
?artford?in the county of Hartford?nd 
State of Connecticut?haveinvented certain 
new and useful Improvements in Surface 
Grinding Maghines,of which the folow 
ingis aspecification, 

his invention relates to grinding ma 
chines ofthe surfacetypein which awheel 
of abrading materialis?rapidly revolved, 
preferablyaboutaverticalaxis,andbrought 
down into Contact with the work to be 
ground mountedonaslowly revolvingwork 
table? 
More particularlytheinvention relatesto 

surfacegrindersin whichan abrasive wheek 
of annular form engages the work to be 
ground againstone ofitsfatend sqrfaces? 
The objects of the presentinvention_are 

to improve the construction of a Surface 
grinding machine ofthe_aboyetype andin 
Barticular to_improve the detals of Con 
struction of the worktable and operating 
meanstherefor? 
Moreparticularly,itis a?_object.of the 

invention to mount a rotatable worktable 
aboutanormalyvertigalaxis which maybe 
inolined or tilted slightly as,for instance, 
abouta horizontalaxissothattheginding 
machine may beutized togrindaslightly 
concave or convex surface, 
Anotherobjectistoso mountthistablein 

combination withitsdriving meansthatthe 
table mayberevol?edinonediregtionahead 
of,orindependently of,the drivingnecha? 
nismsothatwhile thetableis beingloaded 
withworkpreparation forthegindingOp 
eration?itmaybe easilyrotated by hand to 
placethe pieces or workto be ground in 
position onthe worktable. 
Anotherobjectoftheinvention isto pro 

videanimprovedguard8urrounding$nden 
closingthewheelandworktable_sothatthe 
waterusedin connection with the abrasive 
wheel will not be thrown of,but wil be 
confined to a channel and returned to a 
storage tank Conveniently provided on or 
nearthe machine? 
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Thisguardsurroundngthewheelandthe 
worktableis preferablymadeintwo pieces 
One of whichis pivoted totheothersothat 
ap9rtion,as foFinstancethe front portion, 
oftheguadmaybemovedtQaninoperative 
Or lowered position to facitate access to 
the York_tabletoloadand unloadthepieces 
Onthetable. 
?Dortion ofthe guardispreferably pro 

videdasanintegr?partofthe carriagein 
which the worktableis mounted,theTear 
porti9Q9f thisguard being made consider 
ably higher thanits forward portion,To 
the rear portion of this guard is pivoted 
the_moyable p0?tion of the guard Nor 
malythe movableguard portionis heldup 
inits operative position by alatch. When 
itis desiredto place piece8to begroundon 
the table or to remove them after having 
beengrounditisonly necessayto operate 
thelatch which causesthe movableportion 
oftheguard tofalfromits operative posi 
tiontoapositionlowegoughtopermitready 
accessto the worktable bythe operator, 
Alsoitis an object of the invention to 

provide an improved adjusting or control 
ling meansfor varyingthe pressure of the 
wheelagainst the work and to adjust and 
feedthe wheel down toward he work?this 
meansalsoprovidinga convenient1neansfor 
quickyloweringandraisingthe wheelinto 
andout of contact with the work, 
In the accompanying dravings,I have 

shown an embodinent of the invention 
which T now deem preferable butit is to 
be understood that changes and modifica 
tions may be made within thescope of the 
appended claims without departing from 
thespirit oftheinvention, 
In the drawings annexed hereto and 

forminga partherewith: 
Figure 1shgws a side elevation of the 

complete machine,the outline of some of 
the principal parts beingshown in dotted 
lines? 
Fig,2is an enlargedelevationa view, 

shownincross8ection?oftheabrasivewheel, 
wheel slide and spindle. 
Fig,8is 8 Cross sectionalviewin eleva 
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the upper surface of the base? 

tion of the worktable and driving Connec 
tionstherefor, · 

Fig,4is an elevation in segtion of the 
maindrivingmeansandspeed change mech 
anism for drivingthetable, 
Fig,5isa yiew ofthe wheelslide ad 

justi?gandfeeding1neans,parts ofthesame 
beingshownin_Section… 
Fg.6isasideview ofthesame, 
Fig.7isanotherviewshowingthe means 

forthisregulatingdeyice, - 
Fig,8isa grosssectionalviewtaken on 

ine8?8of Fig,3, 
Fig?9isa ?iew ofthe clutch shown in 

Fig,8, 
Fig.10isa detailviewoftheworktable 

adjusting means. - 
?ig,11isarearview o?the wheels?de? 
?ig,12isasectionalview9?the wheel 

slide?taken on line12?12 of °ig,2, 
Fig,13is 8?outside.view9?afexible joint?providedinthetabledriving means, 
The invention in its entirety comprises 

the folowing principal elements;namely, 
frst,a baseorframe forthe machine;8ec ond,a verticaly slidable_carriage?having 
mounted at its lower end a grinding Or abrasivewheeladaptedtoberapidyrotated 
about a vertical axis;third,a rotatable worktableadaptedtoberotatedat.diferent 
speedsmuchslowerthanthe abrasivewheel 
and also mounted so thatits axis of rota 
tion,which is normaly_vertical may?be 
titedthroughasmalangleout_of paralel 
ism with the axis of the_grindng wheel? fourth,adeviceforgontrolingthevertical 
movements ofthe grinding wheelandslide 
sothatthewhee mybergpidyraised or 
loweredfrom ortothework,orverygrad 
ualyloweredandfedtowardthework;and 
fifth,asuitableenclosure orguard forthe 
grinding wheel,and table adapted to be 
quickly movedinto and_Out of Operative 
position to facitate?1oading and unload 
ing of the worktable with articlesto be ground, 

Referring more particularlyto the?fig 
uresofthe drawings?10referstothe base 
or frame of the surface grinding machine 
provided with a.column 11rest?g9n the 
üppersurface of the_base 10?Preferably 
thecolumn11isrigidlysecured tothebase 
10,thesecuring means holdingthe column 
permanentlyin position perpendicularlyto 

The for? 
ward vertical surface of the column?11 
isprovided_with verticalwys12bywhich 
a wheel slide18is accurately.guided inits 
movementstowardand awayfrom the work 
table 14 and held in sliding engagement 
vith andin position against the column11, 
The wheelslideisclearlyshownin Figs? 

2,11and12and wil now be describedin 
detail,This wheel mounting or side is 
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inthe form ofacarriage13verticalyslid 
ablealongsuitableways12?rovided onthe 
column Il as above stated. On the slide 
18isasuitableadjustablegib15fttingthe 
ways12onthe column11_to constraithe 
slide to move verticaly,Preferably,?se 
cure R depending cover strip 18°?to the 1oweredgeoftheslide18adjacenttheways 
12,This is shown?in Figs,1 Rnd 8 and 
servesto protect the ways 12from expQ 
sure to the water used in connection with 
the grinding machine?Suitably fastened 
longitudinalyto the rear of the slide 18 
i8arack16adapted toengage a pinion17 
on a wheel adjustingshaft 18,Shaft 18 
is rotatively mounted horizontaly in the 
coluran11,Centrally mountedin theslide 
18in an axisparaleltothe ways12isthe 
wheelspindle 20,Thisspindleorshaft 20 
atitslowerend hasan abrasivewheel21de 
tachablyattachedbymeansof a?ange mem? 
ber 22suitably keyedor otherwisefastened 
to the lower end of shaft 20,the abrasive 
wheel21 being_locked in place by a lock 
ing plate 23. Between this fange member 
22 and_locking plate_23the wheel 21 is 
clamped or fastened by means of a cap 
screw 24 threaded into the lower end of 
spindle 20. - - 

Directlysurroundingthe abrasive wheel 
21isa protectiveguard27°dependingfrom 
a ring28°suitably fastened to the?lower 
portion of the side?18,Preferably the 
guard 27" can be adjusted relative to the 
ring28°and be heldfrnlyinadjusted po 
sition by a Screw clampingineans29? 
In orderto permit rotation ofthisshaft 

20andthe wheel21 with a nininum of re 
sistance, preferably nountitin suitable 
anti-friction benrings,one of which,as 
shown at25,isinthe form of8bal-behring 
nearthe lower end of the spinde 20 and 
the other similar Dearing 26 placed near 
the upper end ofspinde 20, 
The thrust of thespindle 20whilein op 

eration is taken principaly by the anti 
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friction bearing 25,? preferably support 
the spindle 20in snch a way,presentlyto 
be described?thatitis forced upward by 
suitable 8prings?4, 
down intocontactwith the workthere wil 
be no lost motion between the spindle 20 
Rndslide18 and consequentlytherevillbe 
notendency forthe wheelto pressagainst 
theworkafterdownward feeding movement 
has been stopped, - 
The rotative speed of the spindle 20isso 

high thatits bearings must be kept wel 
lubricated and forthispnrpose?have pro 
vided nn improved lubricating systen in 
which a large amount of iubricant may be 
constantly circulated, · - 
Forthis purpose??provide an oilrecep 

tacleformedaroundthe spinde20,?nthe 

When it is?brought 
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clamping plate 22 is formed an annula? 
?ange27sothat betweenthisfange27ané 
the lower end of side138n annular chan 
berisprovided which maybe Supplied with 
ibricantfhroughanopening28?The9uter 
wal ofthe receptncle formed bythe fange 
1otates with the spinde 208o thatthe o? israpidy?otated?nd,dgetothecentrifqgal 
force ofthe rotatingoi},is forced gain8? 
the fage 27.8t_a,bigh pressure,To a 
in retaiängthelubricant inits?eceptacle 
and to prevent itsflowing oyerthe?ange 
27,this fange 27 is circumferentisly or 
helicalygrooyed as_shgwn, · 
Tependingfrom theloyergušace of?he 

slide18isa scoop-shaped member 29 dip 
pingintotheoil?eceptaeleabove desc?bed? 
The scoop member 29 is gonnected with a 
tube 89 éxtending verücaly upward,Bast 
a sight aperture 488nd connegting with 8 
bore in the slide 18 extendingto a point 
ist abovethe anti-friction beari?g 26, 
Giis drivenintopipe89from the recep 

taciewithinthefange27 bythe_monentum 
oftherotatingoiandrisesintube39where 
itflowsfromtube89andpassesthrough?he 
bal bearing 26,thus lubricating it,A? 
othertube 44 extendsfrom belowthe anti 
friction bearing_26down to a point458d 
jacent the spinde 20and?bove the anti 
friction bearing 25,The Qia#te passing 
through bearing 26andtube_44_may th$n 
fowthrough bearing 25and backintothe receptaciewithin?a?ge27, 

40 

Thesupporting meansforthe wheelspin 
de 20comprisesthe folowingconst?ction 
which is designed to force the spinde up? 
wardagainstthethrust bearingportions of 
theanti-friction Orbalbearing25, 
The upper portion ofthe wheelside 1 

issnita? bored out,as shown at $0,the 
1ower end of this bore being closed by a 
fange ?1 also boredto pernitthe passpge 
ofthe wheelspinde 20therethrough,The 
fange21isfastenedtothelowerendo?e 
boredoutsection 80bycapscrews82,$id 
ing within the bored ou? segtion $0? ? 
member?3 containingapluraity of helicak 
springs$4,theirlowerends restingagainst 
thefange orring81andeach beingpartly 
co?ntersünk into the member or block 88? 
The outerring ofthe ba?-bearing26rests 
on theappersurface ofthis member?8and 
issoftted thatit mayside easily within 
thebored ontsection 90,Atthetop of the 
slide11isacoverplate&äsuitably?astened 
to the slide by onp 8crew886,?referabl? 
themembers?5 and 38 are provided with 
overiappingparts?8sshown,toprevent dust 
fron enteringbearing26? 
f}ntheslide20theinnerringofthebai 

bearing26jsheldin place bysuitable wash 
ers37,37°andalockingnut38forcingthis 
ringagainstashoulderprovided onspinde 

20,8echredtothespindle20,preferablybe 
tweenwasher8?7and 37°,?placeashedder 
or hafe 39°to aidin preventingthe lubri 
cantfromescapingpastthewasher orsleeve 
?7°andoutoftheside18,Preferabythe 
washeroraleeve?7°isgroovedcircumferen 
tialy or helically,alsoto aidin retaining 
theinbricantin place??twilbeseenfrom 
?e above construction that the weight of 
?espinde and the pressure of springs 34 
£etäke??p bythe bal-bearing26 when 
the whee is out o? cortact with the work 
?thatassoon asitis pressed against the 
work ?bethrustistaken up by the lower 

3e8Ping 25 which is made larger and 
ger te take Hp this upward pressure, 

@he spring8?4,previousiy mentioned,are 
o?8?fige?tresieneyto balancethe weight 
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ofthe8?ndle 20androtatingparts sothat, 
the?areatways heldintheiruppermost po 
8?ion,and when the abrasive wheel 21 is 
broughtintocontac?with the workthereis 
?olost?otionto betaken up bytheadjust 
ingorfeeding meansforthe wheel,Pref 
erabythe entireslide 11 and therotating 
psit8 of the 8pinde 20aresuitablycounter 
Yeighted in the usua manner,This may 
Coyehienty be done by providinga chain 
40 &tt&ched to slide 18 and passing over 
whee 4 tos counterweight42?rovided at 
the opposite end of the chain 40 and en 
cksed withiathe column11… · 
?o rotate the spinde 208nd wheel21 a 

drün Düley ä0 is provided of sufcient 
width topermitengagement with the driv 
ing belt??whenthe slide18isin 8ny po 
sitionto whichit maybe8djusted? 
The driving connections forthe spinde 

20 Rnd aso forthe work table comprise a 
?ain driving puley 60 driven from_any 
Rhitabjesoureof powerbyabelt61,Pref 
erabythepülky60isrotatablymonntedon 
the nain drivigshaft 62by bai-bearings 
63 andjsprovided with an integralfange 
64,The oütersurface o#fange64isinthe 
for o* 3 cone and is adapted to fit in 
??vingcontact with a corresponding coni 
ea18Hrfce forned on apulley65,?tis by 
this puley $that belt 51is driven,Be 
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tween puley60andthe drum pnley50to 
belt#1p88sesoveriderpulley860°conveni 
ent? mounted 8t the rear of Column 1to 
properly guide the belt 51,Puley 6 is 
suitabi?spined tothe shaft62by key66 
setintoshaft 62,?nepuley65beingslid 
abie ajongshafö62overthiskey, 
The shaft62which is preferably mount 

ed in bal-bearings?9js provided with a 
$ 

aaspted to be ret8ined, Adjacent the col 
?&i” gr68js9 helicalspring69sürroundingthe 
ahaft 62 which atits opposite end presses 
8gainst a shouider formed in the bore of 

Preferabythespring69isen 
S 

puley65, 

honker 678gainst which a colar 68 is” 

115, 

120 
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tirelyenclosedwithin anextension 70ofthe 
puley6,Atthe outeLendof the pulley 
extension 70isa circurnferentia groove 71. 
A short shaft 72 mounted adjacent the 

groove 71in puley 6is provided with a 
yoke member,one part of which is shown 
8t73havingsuitable pins74engagingwith 
in the groove 71providedin extension 70 
Normalythe pats are held by spring 69 
inthe position shown in ?ig,4 butoscila 
tion ofshaft72by meansofasuitable lever 
75servesto compress spring69 and thus 
movesthepüley65out of contact with the 
driving puley 60 and thus stopsits rota 
tion,To hoidthelever75init8inoperative 
position a latch 75"is provided having a 
notch 76into which the lug77on lever 7? 
mayft, 
To rotate the table 100 the folowing 

mechanism is provided which is preferabl? 
operated from the shaf 62 which is uset 
alsoforrotatingthespinde 20,A clutch 
member 80,is rotatively Inoünted on the 
shaft62and coupledtherevith8Pegears81 
and 82 preferably of diferent dineters, 
Thesethreeparts may convenienty be rig 
idysecured togethera8shown,Adjagent 
the clutch member 80is a corresponding 
clutch member88splined totheshaft62by 
key84setrigidlyinthesha?62,theelutch 
member 83 beingslidable along shaft 62 
overthiskey84,Normalythe clutch mem 
ber 88is held in contact with the clutch 
member80by meansofacoispring85sur 
roundingtheshaft62andatoneend bear 
ingagainsttheshoulde?67Droyidedonthis 
shaft,Theoppositeend of8pring85presses 
8gainst an extension to the clutch member 
83. Normallythe parts are heldinthe po 
sitionshownin Fig.4?in which positionthe 
gears81and828re rotated with the shaft 
62,A short shaft 86is provided having 
yokes86°atthe ends of arms87°(but one 
beingshown)engaging a bal-bearing87 
mounted in a depression formed in the 
clutch member 88. Oscillation of the shaft 
86by means of thetreadle87" moves the 
clutch member83out of contact with ciutch 
nember80andthereforestopsthe?otation 
ofthesegears81and82,one ofwhich dur 
ingthe operation of the machine sin ep? 
gagement with its,matinggear,To hold 
thetreadle 87°inits downward position 8 
suitable latch 87°is provided, 
?yingparalelwith the shaft@?and d 

jacenttheretoisashaft90rotatable within 
suitable bearings 91provided in the frame 
10,Thisshaft carriesgears 92preferably 
madeintegralwith eachotherandofdifer 
ent diameters,andadapted to mate with 81 
and82respectively when thegears 92?are 
ineitherextremepositioncnshafö90,Gear 
member92isslidablealongshaft90over a 
key 93 set_into this shaft,The position 
shownin Fig,4isthe neutral position for 
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gearmember92inwhichthe shaft90isnot 
rotated,rotation oftheshaft90at diferent 
speeds being accomplished by sliding the 
gear member92toengagement witheither 
gear8Lorgear82,?nordertovaythepo 
8itio ofthisgear member92itisonlynec 
essarytooscilatethelever95whichis t 
tached to ashortshaft inengagement with 
the_slidinggear92by an appropriateyoke 
enclosinggears 92(notshown)… · 
In Fig.3isshownaverticalcentralsec 

tion oftherotatingworktable,the driving 
Ineans for thistable being shown in this 
fgureand Fig,4,At100isshown achuck 
preferaby of the magnetic type carried at 
the upperend of the shaft101,this chuck 
?ormingtherotatingtable?Thisshaft101 
comprisesthe driving means forthe work 
tableandispreferablyboltedsecurelytothe 
?owersurface ofthe worktableorchuck100 
byscrews102Dassing?hroughafangedpo? 
tion103provided afthe upper end ofshaft 
?01, 
Thechuak100shownin Fig.3onitslower 

surfaceisprovided with aninsulatingring 
100°in which are embedded the slip rings 
101°adapted to be connected tothe electric 
gircuit withinthe body of the chuckitself? 
Contact brushes(not shown)mounted di 
1ectlybelowtherings101°and connectedto 
a source of electric current areadapted to 
contact with theouter exposed faces ofthe 
rings101°? 
Asis usualin this class of machinesthe 

chuck and workto be ground arefooded 
with watertoprevent them from becoming 
overheated,This water may be supplied 
through conduitsto a position onthechuck 
outsidethe abrasive wheelorto 8 point on 
the chuckwithinthe abraidingring ofthe 
wheel,Tn Figs.1and??show hoth con 
duits,one or both of which may be nsed si 
mnitaneously,At 56isshown a Conduiti 
whichi8provideda controlingvalve57 ex 
tendingtoapointon the chuckoutsidethe 
wheel21 and at 58another condüit extend 
ing upward throughthe frame ofthe ma 
chinetoapoitonthe Chuckwithinthe pe 
?phery ofthe wheel,Preferablythe con 
duit ?8 is made verticaly adjustable as 
shown,The conduit58ftswithina supply 
pipe58°and may befastenedthereinin any 
adjusted position byclampingscrew 58"? 
?tistobeunderstoodthatanyform ofa 

chuck may be utilizedin connection with 
this machine but [preferto usea magnetic 
chuckasshown which providesaConvenient 
neansfor holdingthe piece orpiecestobe 
groundin place and permits rapid removal 
and replacement ofthese articles? 
?orgonveniencein promptlystoppingthe 
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rotation ofthechuck100whenitisdesired 
to measure or remove,the Brticles being 
grounda friction brakeisprovidedasshown 
in Fig,1,This may Convenienty be oper 
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ated by means ofthe treadle 87°,Atthe 
timethe treade 87°is depressed to throw 
outthe clutch88areacharm88attachedat 
One end to the treadle arm 87°is also de 
pressedforeingashortarm S9,actingasa 
brake shoe,against the periphery 6f the 
chuck 100. 
At the lower end of the shaft 101 is a 

bevelgear104suitablyfastened byanycon 
Yenjent ?eans to this shaft and meshing 
with another beveigear105 mounted on an 
extension shaft 90° at the forward end of 
drivingsha?908ndnormalyinalignment 
therewith,The drivingshaft90isprovided 
with8 bearing91inthe baseorframe ofthe 
grinding machine as above described and 
between the bearing91 and the extension 
shaft 90°itis provied with afexible ink 
orCoupling106to enable the extension 90° 
andthe driyingshaft90tobetitedslight 
ly out of alignment with each other, Be 
tween the couping1068nd the pinion 105 
is a Suitable bearing107 forthisextension 
shaft90°which_s mountedon and maybe 
tited with atable mounting110. Prefer 
8bly an outer bearing108 may be provided 
forthe forward extension shaft 90° of the 
drivingshaft90just forward of the pinion 
105,this bearing also provided intable 
mounting110, 
Ay suitable fexible coupling may be 

Provided between shaft 90 and?extension 
shaft,90",the one shown comprising two 
identical anembers109in the form of short 
barskeyed respectivelytoshaft90andex 
tension shaft90° Bars109aresetatright 
anglestoeachotherand have fastenedthere 
to a plursity of disks109°offexible mate 
rialsuch as leather,With shaft90andex 
tension shaft 90°slightly out of alignment 
rotation otthese shafts maytake place by 
slightlyfexingthe disks109°,Shaft90i 
its bearings 911nay slide forward to com 
pensate for the tilting of the extension 
8haft 90°? 
Duringthe operation ofioadingthe chuck 

100witharticlesandespecialywhen alarge 
number ofsmalarticlesareto beplacedon 
the chuckto begroundsimultaneously?itis 
Convenient to rotate the chuck 100 in One 
directionindependently ofthe shaft 90and 
change speed gears 81 and 82 above de 
scribed?ThisInechanism maycompriseany 
forln of clutch permitting operation of the 
driven memberin one direction independ? 
enty ofits driving means but preferably? 
use a spring-pressed roler 7 retainedin 
the bod? ofbevelgear104?Theshaft101 
isprovided with abushing78 keyedi?any 
convenient mannerto the lower end of this 

This bushing 78 is provided 
with adepression79forthe roler77which 
ispressedin onediregtionbys?ablesprings 
at oneside ofthe roler77,The action of 
thisroler77istopermittheshaft101tobe 

rotated in one direction when the shaft 90 
is not rotating but wilalow the slaft 90 
when rotatingtopositively drive the shaft 
101 and chuck100.? 
Thetable mounting*110abovereferredto 

ispreferably mountedin bearings111toos 
cilate about the transverse shaft 1128nd 
this mounting 110 and thetable or chuck 
100 may beadjustedinany obliqueposition 
about the axis of this shaft 112 within a 
Smal angle by means of adjusting screw 
115 mounted rigidy in a carriage 120 
presently to be more fuly desCribed in 
whichthe mounting110iscarried,Prefer 
ably,?provideasuitable knurledandgrad 
uated nut 116 about this adjusting sCrew 
115,the graduationsindicating the degree 
to which the table 110 has been tilted?A 
Suitable lockingnut117andwasher1188re 
provided onthe8Crew115to holdthetable 
110inadjusted p0sition,Anadditionalad 
justment ofthetabie mountingis permitted 
inadditiontothe angularadjustmentabove 
described;thisis to move the chuck 100 
transverselytowardorawayfrom the spin 
ále 20, 
The table mounting110is mounted in a 

Carriage120providedwith asuitablegroove 
engagingatonguel23upstandingonthe up 
persurface ofthe frame10in orderto per 
mit forward and rearward sliding of the 
chuck 100 and mounting110in relation to 
the wheel21andthespinde20?Toholdthe 
Carriage120in adjusted position relative to 
the axis of the wheelspinde2188Crew12L 
is provided which may Convenientlybe pro 
Vided,asshowninthisfigure,withapair of 
collars122nearits headend?Thesecolars 
enclose between them a miled portion pro 
vided on the head 124 of the adjusting 
8crew 115asabove desCribed?The thread 
edend ofSCrew121extendsintothe frameor 
bed of the machine, 
From the above described Construction it 

wil be seen that the carriage 120 may be 
adjusted directlytoward or 8wayfrom the 
wheel21 within alimited distance??n the 
usual position of the chuck ortable100its 
centerisinalignment with the outerperiph 
ery oftheabrasive wheel,butthe8djustment 
above describedisprovidedsothatthe cen 
ter of thetable 100 may be variedto more 
orless overlap the periphery of the wheel, 
The titing of the table 100 by adjustment 
ofthe nut 116permits the abrasive whee 20 
to grind a slighty dished or convexed ar 
ticle. 
The table or mounting110is provided 

with an annular fange 180 completely en 
closing the worktable 100 and atits rear 
endextendinghigh enough,asshown at13i? 
to enclose the grinding whee 20. Pivoted 
inthisfange130by meansofboltsorscrews 
182is aguard 183of substantialy annular 
form whichisshown in Fig.3in operative 
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position byfullinesandinitsinoperative 
positionassumed whenloadingthe machine 
by dotted lines,I preferably provide a 
spring-pressed catch orlatch135whichfts 
under and holdsthe movable guard 183in 
itsupper or operative position?It wil be 
seen from thisconstruction that bysimply 
pulingthe knob 186 of the catch 135the 
guard 188 may be dropped atits outer or 
forward end by pivotingaboutthe axis of 
bolts182,thuspermittingreadyaccesstothe 
chuck100forthe purpose ofremovingand 
resetttingthe articlesto beground? 
The device forcontrglingandadjusting 

thevertical position of the wheel21 com 
prises,as above mentioned,a pinion 17 
mountedonashortshaft18suitablymount 
edin the column 11 of the machine and 
whichisin mesh with therack16provided 
onthe wheelslide18?Theshaft18extends 
outwardy at one side of the frame andis providedonitsouterendwithawormgear 
150fastenedtheretoinanysuitableway,as 
byakeyas shown, Rotativelymountedon 
theendof shaft188ndpreferablyenclosing gear150isalever1?1,onearm152ofwhich 
isextended to form a hande and thearm 
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158 extendingoppositelytherefrom includ 
ingayoke154?ermittingthe lever151to 
bedefinitelypositioned relativetoslide13 
andlockedinthisfixed?Ositionbymeans of 
8 elampingbolt1551nounted on the bodyor 
frame ofthe machine,Alsomountedonthis 
arm 153oflever151isa contact button156 
which bears against a suitably hardened 
plate157adjacentthe clampingbolt155on 
the column 11… - 
From this Construction thus describedit 

will be seen that the ever 151 can be se 
curey ockedinone position relativetothe 
column11,Byrotatingtheworm wheel150 
8ndthepinion17thegrindingwheel21 may 
beveryslowly raisedorloweredin relation totheworktableorchuck100;asobyloos 
eningthe elamping bolt 155the lever151 
mayberotated_aboutits axisthusrotating 
thegear1508ndpinion17sothatthewheel 
21israpidyraised orlowered, 
?n order toslowly adgradualy rotate 

the worm wheel150 and?pinion17in rela tiontotheleveriä1thefolowingnechanism 
is provided?Transversely mounted in the 
lever15l nearitsaxisisashort worm shaft 
160carryinga worn1161preferably made 
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worin wheel150. 
integralwithsh&ft160andinmeshwith the 

Atoneend_ofthisworm shaft160isprovidedasuitable handwheel 
132by means of which theshaft160 and 
the gear 161 may be rotated,This hand wheel162providesaconvenientandreadily 
accessible neans for gradualy movingthe 
wheelslide18andwheel21Yerticalyinre 
lation to the worm while the ever151 is 
locked in position? 
At the opposite end of the worm shaft 
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160is fasteneda bevelgear170whichisin 
mesh withabeyel pinion171 mountedon or 
madeintegalwith LshortCrossshaft172ar ?ngedatrightanglestothewormshaft160? 
This Crossshaft172carriesatitsouterenda 
suitable pair of handles 173which prefer 
ablyare mountedon aplate174,Theratio 
betweenthegears170and171isaboutthree 
orfourtoone,sothat byrotatingthe plate 
1748speed ofrotationisgiyenthegea 150 
of aboüt one fourth thatof rotation of the 
hande162,Thislatter mechanism maybe convenientyusedtoadjustthespindle20to 
compensateforwearingawayofthewheel21 
andfogfinefeedadjustments? 
Qnthe plate174 T preferaby provide a 

seriesofgaduationsasshownat175. These 
are Socalibrated thatrotation of the plate 
174 between adjacentgraduationsindicates 
averticalmovement of the wheel21 ofone $ 
thousandth of an inch, 
From theabove descriptiontheoperation 

ofthe machine nay be obyious butashort 
description wilbegiven,With the wheek 
slide1?elevatedandtheguard nember188 
loweredtothe positionshownindottedlines 
in Fig,8the?huckis readyto beloaded 
with thearticlesto beground,Assoon as thisloadingoperationiscompletedthewheei 
side13islowered by1neansofthelever151 
which nay bethen_lockedin position by 
Tneans_of lockingbolt 155, 
?lovableguard 33 has been raised sothat 
it may engagethe latch135andthe water 
Supplyturned on tofood thetable100and 
the $rticlesto?be?ground with waterthe grinding_may be begun? 
The wheel211Qay be?adyanced togrind 

thearticles placed onghuck100 by means 
Qfhadyheel162,thedistanceadvänced by 
thewheel21beingindicatedbythegradua 
tions,175 on plate174,The machinemay 
also be_used and.ordinariy would be useá 
whenalargenumber ofidenticalarticlesare 
tobeground by operationoflever151tofeed 
thewheel218gainstthearticlestobeground, 
?nthiscasethe position oftheleverí51rel 
ativetothe position of theslide 18is ad jHsted9rvariedbymeansofthehande173: 
thisadjustment howeverwouldonlylaveto 
be varied asthe abrasive wheel21 became 
more and1nore worn,In thiscaseassoon 
as?elever151 is broughtto a positionin 
whichthe button156isicontactvith plate 
157 the wheelis definitely positionedrela 
tivetothe chuck100, - 
The contact button 156and the contact 

?late157 yenotendencytowearorchange 
their positions_so that this stop arrange 
Pnent permitstheside13to berepeatedy 
brought down towardthe chuck100to the 
same position within a very minutevaria tion?ndthis?aybecc9mpishedbymerey 
rotatingthe pinionshaft18bythearm ??2 
on lever151,Assoon asthelever151 has 

Assoon asthe 
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been rotated sothatthe contact button156 
and contactplate157touch each otherCon 
tinued pressure on the leyer 151 Can have 
10efectonthe position ofthesidel2,Any 
pressure appied to the leyer 151 Serves 
nerey to slightly deflect the ar 15ö,the 
efectof whichon the workis not apprecia 
ble, · 

?t wil thus be seen that a convenient? 
rapid and accurate method of Controlfor 
théabrasive wheelhasbeenpgovided which 
permits rapid and precise grinding of du 
plicate articles or which is adaptable to a 
widerange of sizesandtypes of articlesto 
beground? 
Assoon asthe articles have beenground 

to the desired dimension the slide may be 
raised by means ofiever131 andthetable 
100 may bestoppedby movemen?of Clutch 
83operated byfoottreadie87,Simultane 
ously with the movenent of clutch 83the 
brake shoe 89 is applied 8gainst the pe 
riphery of chück 100,thus_b?nging?the 
chuck100 proraptiyto rest?Theguard133 
maythen beloweredtoitsinoperative posi 
tion by movement of the latch135,thus per 
?ittingready8cce88tothetable i00 bythe 
operationtoremoyethearticle8groundand 
for placing Other articles in position ready 
forgrinding, x 
What clain is: 
1,A wheeladjustingand feeding means 

forsurfacegrindingmaChinesCOHprisingin 
combination,a whee side,8 ever for op 
eratingsaid s?de,and meansto vary the 
Dosition ofsaidleverrelative tosaidslide? 
2,A whee adjusting and feeding means 

for surface grinding machines comprising 
incombination?a wheelside,aleverfor op 
eratingsaidslide,ineansto definitely posi 
tion Said lever relative to Said side?and 
ineans to vary the position of8aid lever 
relative tosaid slide? 
3.A wheeladjustingand feeding means 

for sur?ace,grindiQg m?chines comprising 
in combination,a wheelside,aleverforop 
erating Said slide,and neans mounted on 
said leverto varythe position ofsaidleyer 
1elative to said slide? 
4?A whee adjustingand feeding means 

?or strfacegrinding machi?es Comprising 
in Combination?8 whee slide?a lever for 
operatingsaids?e?and?neasenciosed by 
said eve and adjägentits fderum tovary 
the position of Said lever relative to said 
slide? 
5,A wheeladusting and feeding means 

for Surfacegrinding nachiaes comprising 
in Combination,8 wheeiside?a ever for 
operatingsaidslide,and8 worn and worn 
wheeltovarythe position ofsaidleverrela 
tive tosaid slide? - 
6,A wheeladjgsting and feeding means 

for surface grinding machines comprising 

in combination,a wheel slide,a lever for 
Operatingsaid slide,Ineansto varythe po 
sitio of 8aid ever relative to Said slide, 
and an indicato on Said last mentioned 
1Heanstoindicatethe position of Said slide 
?elative tosaid ever? 
T,A wheel adjasting and feeding neans 

fo surface grinding machines comprising 
i1combination,awheelside,tleverforop 
eratingsaid slide,anda worm mountedon 
Said leye in engagement with a worm 
wheelto Va}ythe position of8aid everrela 
tive tosaid slide, 
8,A wheeladjusting and feeding means 

?r 8ugface grinding nachines conprising 
in combination,a whee slide,a,kver for 
Operating Said slide,and a worm mounted 
C 8aid?leyer $?ld in engagenent with a 
wO?n whee,88id worrn andworm wheelbe 
?genelose??ySaid everto varythe posi 
tion OfSaidlever relativeto88idslide, 
9,A wheeladjusting and feeding means 

?r sušce grinding machines comprising 
in Combination,a whee side,a lever for Operati?gsaid side,meanstovarythe po 
sitiqn9fsaidleyerrelativetotheside?and 
a?indic&tor on Said lever,the axis about 
whigh Saidindicatorrotates being paralel 
tothe axis about whichsaidievefayro 
tate? 
10,Awheeladistingandfeeding means 

*r surfcegindigiachines cofprising 
in eQubination,8 wheelside?alever ro? 
?tablé$bgut a horizontalaxis foroperat 
?sädside,peansto varythe positio 
9f_said ever?elative to theslide,and an 
indcto?onsaidlever,theaxisaboutwhich 
šdindeator mayrotašebeingparale to 
the?s&boutwich?saidlevermayrotate, 
11·Awhee adjustingand eedingmeans 

±rsurfacegingerscomprisiugicombina? 
tiq?,?whee slide,$ ever for operating 
8adslide,awormandworm wheelmountea 
9n 8aidleyerto Yarythe position ofsaia 
Kyerrelativetosaidside?än? anindicator 
COnnected with said worm? 
12·A whee adjustingandfeedingmeans 

?rsurfaceggindersconprisingincombina 
???whee side,a lever for operating 
Saidslide,8wortnandwormwheelmounteä 
9n saidleyerto vary the position of said 
leverrelatiyetQ8aidslide,andsupplemental 
1heans o said everto rotatesaid worm. 
1°·A whee adjustingandfeeding1neans 

?rsurfacegrinderscomprisingincombina 
tig?,??whee side,8 everfor operating 
Saidside, wormandwornwheeliounteü 
9?8aid_eyerto varythe position ofsaia 
?ver relative tosaid slide,and motion re 
ducing means on saidieverto rotatesaid 
W?]? 

A whee adjustingadfeeding means 
?orsurfaee gindescouprisingincombina 
tion,a whee side,a everfor operating 
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forsurfagegrindingmachinescomprising 

?ombination,8 wheel 8Hde?H1ean8 

saidside,awormandwormwheelmounted 
on Said lever to varythe position of8aid 
kver relative to said slide,and a pair of 
bevelgears on said lever to rotaše said 
VO]]? - 

15,A wheeladjustingandfeeding means 
forsurfacegrinderscomprisingin combina 
tiQ?,$whee slide,8 ever for operating 
Saidslide,aworm nountedonsaidleverin enggement with_a wor wheeltovarythe 
postion o?saidleyerrelativetosaidslide, 
notion reducing meansonsaidievertoro 
tate Said worm,and anindicator nounted 
onsaid motion reducing means, 16,Awheeladjustingand feedingmeans 

]] 

Combina?on? whgelside,mensforoper atingsaidslide?aleyerrotatableaboutsaid 
Operating means,meansto clampsaid1ever 
to the frame of the machine?and meansin 
e?g3gement with saidlevertooperatesaid 
slideoperating meanstoraiseandiowersaid 
slide, 
17,Awheeladjustingand feeding means 

forsqrfagegrindng_mghinescomp?singin 
Combination?8 wheelslide,rackand pinion 
means for operatingsaid,slide,aleverro 
tatable about Said operating means,means 
toClamp Saidlevertothe fame ofthe ma 
Chine,8nd meansin engagement with said 
ievertooperatesaidslide Gporating neans 
toraiseandlowersaidslide. 
?S,A wheeladjustingand feedingneans 

forsurfacegrindingmachinescomprisingin 
combination,awheelslide,meansforoper 
ating88idslide?aleverrotatableaboutsaid 
Operating means,meansto clamp8aidlever 
to the frame of the machine,and means Comprisingawormandwormgearmounted 
in cooperative relation with 88id ever to 
operate said side opersting meanstoraise 
and lower saia slide. - 
19,Awheeladjustingandfeedingmeans 

forsurfacegrindingmachiaescomprisingin 
combination,8 wheelslide,rackand pinion 
meansfor operatingsaid slide,8 leverro 
tatable abott Said operating means,means 
to clamp 8aid lever in a definite position 
relative to the frame of the machine,and 
means Compr1s1ng a worm and wor gear 
1nounted in cooperative relation with 8aid 
leverto operate 8aidslide operating meaus 
toraiseandlowersaid si?e. 
20,A wheeladjusting and feeding means 

forsurfacegrindingmaghinesconprisingin 
- for oper 

atingsaidslide comprisinga leyer whereby 
theslidemayberapidyelevatedorlowered, 
meanstoclampsaidlevertothe frane ofthe 
said machine,and means on 8aid leyerto 
slowlyraiseandlowertheslide, 
21.Atablemountingforsurfagegri?ding 

machinescomprisingin Combination,8 hori 
Zontalypivotedtable mounting,8,vertical 
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shaftextendingtherethrough,drivingmeans 
therefor,8,fexible coupling between said 
shaft and driving means,and neanstoad 
justshidtable nountingtovariable oblique 
positions, 
22,Atable mountingforsurfacegrinding 

n?chinescomprisingicombination,a hori 
Zontaly piyoted_table mounting,a vertical 
shaftextendi?g?erethrongh,divingneans 
therefor?Q flexible coupling between said 
sh?$?d drivig meas?meansto adjust S$idtablemountingtovariableobliqueposi 
tions,and Heansto adjustsaidtablemount 
i?g transyersely, - 
2$,Atablenguntingforsurfacegrinding 

?chinescomprisingincombination,a mov 
able_earriage,8 tabie nounted thereon,a Chugkrc?abyinountedinsaidtable,means 
totitsaidt8berelatyelytosaidcarriage, 
drivingneansforsaidtable,andafexible 
C°ectioni?_said,driyingineansto permit 
titing of saidtable? 
24,Atablein9untingforsurfagegrinding 

n?chinescomprisingincombination,amov 
ayle?carriage a table?ounted thereon,a 
ghngkrot?aby mountedinsaidtable,means 
to tit ssid table?elativeytosaid carriage 
inghorigontalaxis,driving means±orsaid 
table,anda?exibleconnectioninsaiddriv ingrneanstopermittitingofsaidtable. 
2š,Atablenguntingforsurfacegrinding 

??chinesconprisingincombination,a1aov 
able?Carriage:8 table mounted thereon,a <hdgk1ot?ab?rnountedinsaidtable?neins 
totitsaidt$blerslativelytosaid carriage, 
change $peed driving means forsaidtable, 
8nd a fexible cgnection in?said driving 
1neans#o permittitingof8aidtable? 

2&,Atablem9üntingforsurfacegrinding 
?1achinescomprisingin combination,asid 
ably moünted?Carriage,a table mounted 
thereon,a chück Potatably mounted insaid 
table,meanstotiltsaidtableuponsaid ca 
riage8bout@horizontalaxis,drivingmeans 
for 88idtable,and afexible connection in 
Saiddriving meanstopermittiting ofsaid 
t8ble. 
27,A surfacegrindingmachine compris 

ingin Co?bingtion_a whee Supportingcol 
1run,a abrasive wheeladistably moünted 
thereon,8 Carriage movable toward and 
awayfrom 8aid colünn,8table on said car 
riage,811d meanspermittingobliqueadjust 
?ient of Saidtable? 
28,ASur?8ce.grinding1nachinecompris 

ingin co?bination.ayheelsupportingcol 
?nn,an abrasive wheeladjustablymoünted 
thereon,8 Carriage movable toward and 
awayfron Saideolumn,8table mountingon 
sädcariage,said moH?tingbeingangulariy adjustableandaworkholáingtablearrie? 
by said mounting, - - 
29?A surface.grinding machinecompris 

ingin combination,a whee Supporting col 
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umn,an abrasive wheeladjustably mounted 
thereon?a carriage movable toward and 
awayfromSaid Column,atablemountingon 
Saidcarriage,Said mountingbeingangularly 
adjustable about a horizontal axis,and a 
workholdingtable carried bysaid mount 
ing, 
g0?A surfacegrinding machine compris 

ingin combination,awheelsupportingcol 
umn,an abrasive wheelmountedthereon,a 
carriage movable toward and away fron 
Said Column,atable mountingon said car 
riage,said mountingbeingangularlyadjust 
able,andarotatable workholdingtablecar 
ried by Said mounting, 
31,ASurfacegrindingmachine compris 

ing?in Combination,an abrasive wheel,a 
worktable,means for operatingsaidtable? 
aguardenclosing Said wheelandtable,and 
means permitting vertical movement of a 
part of Saidguardintoandout of operative 
position, 
32?Asurfacegrindingmachine conpris 

ingin Combination,a verticaly mounted 
abrasive wheel,aworktable,meansforro 
tating Saidtable,8 guardsurroundingsaid 
wheel_and.table,and means permitting 
Vertical_oscillation of a part ofsaidguard 
into and out of operative position, 
83?ASurface grinding machine compris 

ing in Combination,a verticaly mounted 
grindingwheel,a worktable,meansforro 
tatingsaidtable,aguard surroundingsaid 
wheel and table,means permitting a part 
of Saidguardtobetiltedabouta horizontal 
pivot meansfrom operative position into a 
positionforloadingsaidtable,andaspring 
pressed latch for normaly holding said 
guard memberin operative position 
84?ASurfacegrinding machine compris 

ingin Combination,a verticaly mounted 
abrasive wheel,&worktable,meansforsup 
portingsaidtable,andan extensiontosaid 
last mentioned meansforming8 portion of 
a guard Surrounding said table,Said ex 
tension having Connectedthereto a member forminga movableguardsurroundingsaid 
table? 
35,Asurfacegrinding machine compris 

ing in combination,a verticaly mounted 
abrasivewheel,aworktable,meansforsup 
portingsaidtable,and_an extensiontosaid 
last mentioned meansforminga portion of 
aguard surrounding Said table,sad ex 
tension_having horizontaly pivotedthereto 
a member forming a moyable guard sur 
roundingsaidtable? 
36,Asurface grindingmachine compris 

ing in combination,?a yertically mounted 
abrasive wheel,aworktable,meansforsup 
portingsaidtable,anextensiontosaidlast 
mentioned meansforming a portion of a 
guardsurroundingsaidtable,saidextension 
havingconnectedtheretoamemberforming 

9? 

amovableguardsurroundingsaidtable,and 
Ineans to detachably hold said movable 
guardin Operative position? 
&7,A surfacegrindingmachine compris 

ing?in Combination,an abrasive wheel,a worktable,meansforoperatingsaidtable, 
&guardenclosingsajd wheelandtable,and 
neans_normaly holdinga movable portion 
of said?guardin_operative position,move 
TnentQfSaid holding meanspermittingsaid 
?ovable portionto droptoinoperative po 
sition, - 

88.ASurfacegrindingnachine compris 
ing_in Combination,an abrasive wheel,a 
worktable,means fogoperatingsaidtable, 
aguardenclosingsaidwheelandtable?and 
neans_normaly holdinga movable portion 
of Said?guard noperative position,move 
mentofsaid holding meanspermittingsaid 
movable portiontotilt about a horizontal 
axisto fnoperative position. 
&9?A surface grindingmachine compris 

ing_in Combination,anabrasive wheel,a 
worktable,means for operatingsaidtable, 
a.fxedguardenglosingsaid wheel,a mov… 
able guard ?embeg,attached thereto,and 
mea?snormalyholdingsaid1novableguard 
mepbegin operative position,movement of 
Said holdingmeans permittingsaid movable 
guard memberto drop to inoperative po 
sition. 
40,Inasurfacegrindingmachine?arota 

table work tabie,driving meanstherefor, 
andrneanspermittingrotation ofsaidwork 
tablein one direction independently ofits 
drivingconnections, 
4l_lnasurfacegrindingmachine,aro 

tatable worktable?Change speed driving 
means therefor,and means permitting ro 
tation of Said worktable inone direction 
independenty ofsaidchangespeed driving 
]68LI18? 

42_In a Surfacegrindingmachine,aro 
tatable worktable,geardrivingmeansthere 
for,and meanscomprisingaclutch permit 
tingrotation of saidtablein one direction 
independently of its,driving connections? 
4&_In asürface_grinding machine,aro 

tatable work table,gear driving means 
therefor,and,means Comprisinga clutch 
containedwithinone of8aiddrivinggears 
permitting rotation of said table in?one 
direction independenty of said driving 
IIl68]]S? - - 

44,Inasurfacegrindingmachine,arota 
tableworktable,changegeardrivingmeans 
therefor,includingapairofbevelgears,and 
means Comprisinga clutch containedwithin 
ope of Said bevelgeQrs permittingrotation 
ofthetable in one directionindependently 
of Said driying means? 
45:ASurfacegrindingmachine compris 

ingin gombination,a,work_holdingtable, 
means forrotatingsaidtable,a clutch in 
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Said driyinglneans,a brake adapted to en 
gage said table,and means to move Said 
brakeintooperative positionsimuitaneously 
with movement of Saidclutchout of opera 
tive position… 
46,ASurfacegrinding machine compris 

ingin Combination,8 work holdingtable, 
means for rotating Said table,a clutch in 
Said driving means,a brake adapted to en 

1,458,628 

gage Said table,meansto move said brake 10 
into operative position simultaneously with 
movement of said clutch out of operative 
?0sition,and meansto hold Saidelütch out 
of operative position? 
Intestimony whereof,I hereunto afx15 

mysignature, 

CARROLL KNOWLES? 


