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ciated with the feed actuating mechanism and *’

This invention relates to improvements in ma-
chine tool struétures and particularly to improve-
ments in control means therefor for maintaining
the size of work pieces produced by said ma-
chine. . R

One of the principal objects of the present
invention is the provision of an improved size con-
trol mechanism for use with machine tool struc-
tures, particularly grinding machines to maintain
the continuous flow of work pieces from said ma-
chines within certain definite limits of tolerance.

Another object of the invention is the provision
of a size control mechanism that is not subject
to rapid wear, thereby insuring the continuous
even functioning of the machine. : ‘

"A further object of the invention is the pro-
vision of a sizing control mechanism for accom-
plishing the above objects without the use of am-
plifying levers and the like, thereby eliminating
an inherent fault now present in most devices uti-
lized today for accomplishing this result.

A still further object of the present invention is
the provision of a size control mechanism utilizing
no contacting member which rides on-the work,
and would, therefore, be subject to wear or in-
fluenced by the coolant or other associated ma-
chine parts or element, which would tend to in-
fluence the operation of the mechanism and ren-
der the adjustment of the machine inaccurate. .

Other objects and advantages of the present in-
vention should be readily apparent by reference
to the following specification, considered in con-
junction with the accompanying drawings form-
ing a part thereof and it is to be understood that
any modifications may be made in the exactstruc-
tural details there shown and described, within
the scope of the appended claims, without depart-
ing from-or exceeding the spirit of the invention.

Figure 1 is a front elevation of a machine tool
embodying the improvements of this invention.

Figure 2 is an end elevation of the machine
shown in Figure 1, as seen particularly from the
left hand end thereof. ‘

‘Figure 3 is a fragmentary sectional view taken
on line 3—3 of Figure 1. :

- Figure 4 is a sectional view taken on line 4—4
of Figure 3.

Figure 5 is a sectional view through ‘the size‘

control elements.

Figure 6 is a view partly in section and partly
diagrammatic, showing the tie-up between the
feed actuating mechanism and the control mech-
anism therefor. . ]

Figure 7 is an enlarged view of a valve asso-

Figure 8.
" Figure 11

forming a detail of the invention. ' T

Figure 8 is a front elevation of a different type
of machine tool embodying a. slight modification
of the invention. -~ = T
“'Figure.9 is a Sectional ‘view taken on line 9-—9

Figure 10 is a sectional view through the reverse
plate associated with the machine illustrated in

of Figure 8, and illustrating the control element

forming a detail of the invention. AR
Figure 12 is a diagtammatic view illustrating

the hydraulic and electrical circuits involved in

the invention as used with the:machine in Fig-

ure 8. . ; \ LT L _
Throughott the several views of the ‘drawings

similar reference characters are employed to de-

note the same or similar parts, S
In the past, size control mechanisms have been

S PATENT OFFICE
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is a sectional view taken on line 11—11 -

20

employed with machine tools, particularly grind-

ing machines, for effecting a periodic adjustment

of the elements of the machine as the work ap-
proached the upper limit of tolerance.  In these
devices, ‘however, , contact
ployed which rode either on the work. or on' the
wheel and were, therefore, subject to relatively

rapid wear so that the accurate function of said
. devices was jeopardized. Other sizing control

mechanisms utilized in the past included electri-

_cal circuits and caliper fingers or the like which

engaged the ‘work and frequently were operated
either too soon or too late due to the interference
set up by coolant and the like and completing

members. - 'were .em-~ "

30

the electrical circuit. By the present invention,

which utilizes hydraulic principles and electrical
circuits, the foregoing faults and inconveniences
of prior structures have been overcome as ‘will
be made clear in the following description. .
This invention may be utilized with substantial-
ly ‘all types of machine tools, but will probably
find its most useful application in connection with
grinding ‘machines which produce work pieces
within extremely narrow limits of tolerances, such

40

45

as fractional thousandths of an inch. The inven- '
tion has, therefore, been illustrated and. will be .

described in connection with a centerless.and a
center type of grinder. - .- . e

. Referring first to the centerless type of grinder
and its control mechanism illustrated. in. the
drawings in Figures 1 to 7 inclusive, the said ma-
chine comprises a bed 15 having rising- there-
from a pedestal bearing 16 in which is mounted
a spindle 17 for a grinding wheel 18. The grind-
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ing wheel 18 is substantially enclosed by a hood
or guard 19 for confining the coolant usual with
grinding machines. The guard 19 has project-
ing from its one side a shelf or bracket 20 on
which is mounted a truing mechanism 21 for
traverse movement relative to the face of the
grinding wheel 18. Extending from the grinding
wheel 18 the bed 15 provides a guide 22 for a
lower slide 23. The slide 23 in turn provides a
guide 24 for the upper slide or housing 25. The
housing 25 has secured to it a head 26 in which
is journaled a spindle 27 for a second wheel 28.
The wheel 28 is in practice known as a regulat-
ing wheel and controls the rotation of the work
while being operated upon by the grinding
wheel 18. -

The grinding wheel 18 and regulating wheel
28 are respectively rotated at a high grinding
rate of speed and a relatively low work rotation
controlling rate of speed in the same direction.
These wheels are spaced from one another a
distance representative of the size of the work to
be produced thereby, and forming a grinding
throat in which the work 29 is disposed, The
work 29 is supported peripherally by & work rest
blade 30 secured in a work rest block 31 carried
by the inner end of the lower slide 23.

In order to supply the necessary coolant to the
work and grinding wheel during the grinding
operation, there is supplied a coolant tank 32
disposed in the rear of the machine. Supported
by the bed adjacent to the tank is a pump 33

having associated therewith a pulley 34 driven

through suitable belts and countershafts by a
prime mover 35, all as fully illustrated in Fig-

». ure 1. The pump 33 has associated therewith an

40

. the grinding wheel.
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intake or suction pipe 36 having its intake end
37 disposed within the tank 32. Also associated
with the pump 33 is a discharge pipe 38 termi-
nating as shown in Figure 1'in a nozzle 39 over-
lying the work at the point where it contacts with
A valve 40 is placed in the
intake line 36 for controlling the flow of the
coolant through the discharge pipe 38.

The grinding wheel 18 and regulating wheel
28 are adapted to be relatively. adjusted through
the movement of the regulating wheel toward
and from the grinding wheel 18. For this pur-
pose, see Figure 4, the upper slide or housing 25
has mounted therein a sleeve nut 41 in threaded
engagement with an adjusting screw 42, which
has its outer end journaled in a bracket 43 car-
rfed by a projection 44 on the bed 15, see Figure 1.
The screw 42 projects beyond the bearing or
bracket 43 to receive a pilot or hand wheel 45
whereby said screw is adjusted for effecting the
major movements of the slide 25.

In order to set up the grinding machine for
different sizes of work pieces it is necessary that
the work rest blade 30 be also adjusted. This is
accomplished by shifting the lower slide 23 and
this slide is adapted to be moved with the upper
slide or bracket 25. For this purpose, the said
upper slide or bracket 25 carries a clamp 46
whereby the two slides may be secured to one
another, while for independent adjustment of
the slide 25 the lower slide 23 carries clamps 47
for securing same to the bed.

The foregoing description deals with centerless
grinders as have been produced in the past and
as are well known to the trade. As is also well
known, abrasive wheels, such as 18 and 28, are
subject to continual, gradual wear during opera-
tion and it will be appreciated that this results

.in a gradually enlarging grinding throat so that

1,993,830

the work pieces produced thereby will gradually
increase in size. ‘This wear is at a minute rate
but is sufficient that work pieces cannot be con-
tinuously produced thereby within the minute
limits or tolerance expected therefrom without
periodic minute adjustment of the wheels. This
adjustment is made by an independent mecha-
nism operable upon the nut 41 carried by the
upper slide or bracket 25.-

This compensating adjusting mechanism com-
prises a worm wheel 48 keyed or otherwise se~
cured to one end of the nut 41. Meshing with the
worm wheel 48 is a worm 49 integral with or
secured to a shaft 50 rotatably journaled in a
bracket 51 secured to the rear end of the hous-
ing 25. The shaft 50 extends beyond the said
housing 51 to receive the hand wheel 52 whereby
the said.shaft may re rotated for slowly rotating
the nut 41 and effecting a slow advancement of
the regulating wheel toward the grinding wheel.
To utilize this mechanism for effecting the ad-
justment of the parts it would be necessary for

"the operator to manually measure each work

piece produced by the machine and this would
materially restrict the production therefrom.
There has been provided, therefore, means auto-
matically effecting this movement of the shaft 50.

The automatic mechanism operable for actuat-
ing the compensating mechanism comprises ¢
supplemental work rest or work support in line
with the work rest blade 30 to receive the work
therefrom. This work support, as seen in Fig-
ure 5, comprises a pair- of supporting bars 53
and 54 secured to the work rest block 31 or an

extension 55 thereof. The work supporting bars

53 and 54 each carry in opposition to one an-
other a row of anti-friction bearing balls 56 on
which the work is disposed during the gaging
operation. Secured to the block 31 or its exten-
slon 55 and rising above, but adjacent to the bars
53 and 54, is a bracket 57 carrying at its upper
end a split block 58. The split block 58 provides
arms 59 between which is clamped a nozzle 60.
The nozzle 60 is so related with respect to the
work supporting bearings 56 as to overlie the
work substantially centrally thereof. By this
relation of parts an outlet orifice 61 is provided
by the work for the nozzle. When a work piece
is of a given size the orifice 61 will have a definite
cross section-and permit a definite flow of the
fluid and maintain a definite pressure on ' the
fuid within the nozzle, while any other size of
work piece will vary the cross section of this
orifice and correspondingly vary the pressure on
the fluid. )

In order to supply fluid through the nozzle, it
has connected to its upper end one end of a pipe
or conduit 62 which, as shown diagrammatically
in Figure 6 and structurally in Figure 2, termi-
nates at the discharge side of a pump 63. The
intake or suction pipe 64 from the other side of
the pump 63 terminates in the coolant reservoir
or tank 32. As shown in Figure 2, the pump 63
is enclosed in a suitable cover or the like secured
to or integral with an electrical motor or prime
mover 65, furnishing the motive power for the
pump 63. The pump and motor unit 63—65
supplies fluid such as the coolant under a given
volume at all times to and through the nozzle 60.
This fluid, due to the orifice 61, will be at a definite
pressure when the said work is at the desired size
since the orifice will permit the fiow of the fluid
only at a restricted rate. PFrom this it will be
understood that should the orifice 61 be en-
larged or restricted the pressure on the fluid will

10

15

20 .

25

30

35

40

50

60

70

75




;008830 ' 3

corresporidingly: vary; and:thereforejas theiwork 1025 to:{the How lof 4hiéo hpdrautic mediiml ofrom
piece: increases.-inisize! thdipressureconi therflufd theceliafibeh 78 iritothe cannelireys;oThestioul:
willt:spmpdrﬁonamély riseyo b isthisitise inipress der 99 co-operates withiassebcofiradialopores 103
sure that iszutilizedsforceffectingothésautomatic’ tovform &) resistancé 1045 9 Thes radiabports 1108
»5 operation jofs thesinfeed smechanifmi ¢t - prodiceé ebxﬁﬁiumcdtemmmaqabrbams)iorm"edxmimklea&é Y ]
subsequent rwork cpiecenvtosthesdesired size afid . 61 whieh:is at?6ne terminus ofiar pipel érconduit
thereby:lower the-pressuresin-the/fluid.b:« w1 .18l 1e6; which h’asa;itsﬂothe'ndtenminusi;timw valve
++Themechanism con iwhich:this svariatiomprdfi  ehainberv107 ddjacerit:the imotorcchathber 9P and
pressuresoperatesids shownistructitelly: incFigs tebe/lnter déscribed:dn détdilspz o1u22eIU 1ehay
[0 ute:8;and-comprises hoiisirigi66 sgcured toithe -sThelower guideiportion 9ot the valve ssimildt 19
upstanding bracket STcon dkie other: side. theredf tO'behe?Efgui’déitpwﬁﬁw%i?itsmﬁdéaﬂﬁﬁﬁﬂ@‘imﬁ
fromithat ogﬁ:zthe!.r_nozzleriﬁmzas;zseemm‘z‘Figwrez’éa nelare:108 rint o Shouldér: 109 aridascoller $10:
Pressedisititoi the thousing: 8675 sali steave 6F;crin !ﬂheﬁwﬂa.néiIﬂzOﬁ‘t)ﬁiopeifa‘;ﬁeﬁ‘thmiﬁeﬁ@i yeediel
turncarryingiasvalve bushing68:: The: bushing ports 111 torfbrmra rEEMﬁwdlmwm@mﬂf
15 68lisrin'xeality imghree parisi-68-5; 68--Bzand the'mydmulic‘i:médiumiﬁomimé'icnaﬁibﬁra‘umm is
68:C./ The @ntidnsaﬁa%&raxi&ﬁt}—-s@’?ha,vg;relmi tlieireéess';los.éimefshould’elﬁmwdo&mme's‘m
tively sHiall. horesy therxethroughy svhilesthermecs acset ofivadidl p‘ortss.alﬁls'ntosf&rnifﬁadésisthﬁceﬁn&
tion: 68i—B: higsh aelativelys {layge:-bore: thetés THexidialports: 113 dohmrinicate Spithsaoport 145
through::« Eachof; these diorés igrire gn+ thioughitesleeve 67 whiclvissat thestérmiinusof
20: mERft toireceiver the-valves 89iidn adi ni hoviiiy a::Sbipefmm::éenduimlm,f..ftermim‘biz’x@lwt Htsiidthver 20
- arThe:valve.member;i69 isoprovidedicetitrallyof ehdein thé Sumplor reservoir 88 sylgy add ailida
its.length with-an enlargedpotition disposed with+ The conduit: ofipipe 85 has thereinoabfixettTes
in: the enlarged bore:thraugh ithe dushing :séctioh sistanee 1 trelativelyllow inivalie g5 thatobt a8 .
, 68—B. This enlargetlssettionaw; the vatverds Slightivetardation s offeredtostlie tfiownot the
o5 providedsswith:icannelures sq0:and: 71, s thereby fluiduthirbugh the ipip@%wmmu@pﬁse'mitémt 25
forming;collars:32;:73 dndif4;respectively ¢o-bps 850 nlsol iconnectsn Withd thedpipe boprvednduit> 9
erating: witheisets! ofi radialiporscs; 76.:dndi 1% throughsa figsd rbsistareei 118! of d valhesgreater
fo.rmed{z'thmugm:thaabnsﬁmgxzsﬁ%& hescen< thanfthessesistandd T awhiereb§ithe flowds ifi$
larged centralipontion ofithe valve,rin-addition] itially’ tHrougls the Fesistarice 117 Thepipeior
30 proyidesf;chambefsfﬂ&\ancbfﬂﬂﬁomvomiosite serids 'e“aﬁdmﬂ&les'ﬁsﬁ‘-dmnec%dvd‘tl’it‘o*uémithe:)valveqin 0
thereofzwithincthe bushingzn’The colfan:78withi the mve.:sonmmrmommmmmnme Jeonduit
the radislparts> 76 form:fresistances 80 -and:8t - V19iterhiriatinghirothe cofduit A 16 whicki empiies
to theflow:of-anhydraulicfluid thtough thesaid ifitostheisump OF tanku8gaoTHE pipes9szis g156
 ports: The collarsT2 with! thes ports' 75 formok eopnected by & brarichS éorrduitr120swith théngons
35 reSiS‘ta,:nce;SvZf,_gmhiIe‘»th& dollar T4 -withsthe partif? duit 119 thtoughthelydlve Shambér10Twhen thé 3%
form:aresistance: 83,5 The: hyidrauicAuididsides gdlvestHereinicecupids s8> Secont positiorb:from
livered: toathe:radidl portstdithroughiia: port:dd thiat ShowninEigdre Sursvsd 2V bos 87 atsdoiedd
formed:n cthecslseve +67 anditheézport: 84isidl ghowEtD the welbkisgvwh) bagib proposie
_ the terininus of: =& pipe: i coniduit ;85 rextending  tionof pressure, it maﬂbéfébé:ﬁedfim&ﬂ3ﬁress’ﬂi'eﬁs
40 from-the;dischatge:side, of 4ipamp 86cThe ofher . e the gaghtibydotfidd Rowiiigdn dagiveri 40 -
side-or: intakerofifhe piimp; 86 iss confiectedoby ea fisire S thronghs 4o giver opificéoor resistaneed In
second: pipe 87swith asreselvoiriortank .88:0Fhe  prdcticetle yesigtuinids 80 and 82 I madeegqual
tank88 :Eontains an: ydraulic imedimt prefers Ssistancey 81 d:837 a8 arfivesistaress 102
ably:oil orscireulation; throughs thé valve st e 5 nia’d8Ve‘ci‘1if1a13=im-ésisw;ﬁ¢ﬁs51&'2%&& 16
45 pum;:.:Sﬁ‘j‘diséhangés:thﬁ:;ﬁuidd:h‘ﬁouglm’she;p&ipes&& < it Wl fol oW tHEt arthrbh@OvHIVE1830I 45
7 at:a substantially constant volumedand: under:x iHion Ehe flgwithrough Yhelporis gs
definite-pressure] /Thisivolume and pressure are i 76 willebe equally’ divided ito the iehambeérs 78
divided’ throughnthesresistances,80 and 8iand I ieR6by ‘thﬁ@ithé@?éﬁﬁﬁéiiﬁssamié‘nﬁmﬁ
resistances:82: and: 83:to:therchambers 78; and 793 cobing e Balande on: the! Walve
50 Dépending-upon:the position.iof rthescollarsc72; I hreRstor hiiergargeeentrdl 5o
- 13.and;T4'the pressureld thenchambérs 78t dnd’ . pRiever|sthe resistatiees 6t
ormally; thid préssuse iii-chamber. 6: 6F the vilve & changed the Tesistaness
. thatidris chamber! T8, tHergb 6l the’othér&d f%hé&%ﬂv@'ﬁréﬁb’fréé‘éoﬁ@&i@?ﬁ
inititss {8 i y variedPEHB tﬁ'érﬁi‘fé'sﬁl%"s'-ﬁfifé‘l"é}ifféréﬁﬁ
] ; 5 551 : Fougli tHe resistihces alidricot: §5
©erchambets T8 communitatesithrdughia npekTtRecprésshrstolt sdidosides
ormiedvin sheshushing section 6f4ke eila "&ﬁéifﬁidiﬁiiﬁtﬁeWhlﬁévﬁﬁdiéﬁé‘b‘ﬁsﬁé
14,00, formed i theiisleeveli67e SRIFting: thereo s isifrededise & guioeTio bus L&

* The: port: 90:is'atone:fermintiscof saipipe sor"Eon2 ie Strad Hichyntin Pigurdiefiere svill
go: duit-91,which:has itswgtherderminus:conhected AGW torehichariber 78:inroligh 68
withone:end of anhydraulicamotorzchamber 2 gy whictiwill algtient rinetease
to -be: later described dnidetailis:The chamberi79 sitd GHatfiber 6ver/ that v cham:
likewise:: cornmuricated: throuighs aiset: of aradidl veby Shiftingithe valve t theipositien
formed sin: wilvés bushing ssection 1688 i " W8 rSre Bhow Nalve'is
o5 With<aiport:94 in the; sleeveBTilIhis port 94 ds iriUits 16w position A s VoroVided s US g3

05 sorat onesterrainusofzalbipe o condiit 95:that 16% dawith gagf*sﬁénh&ﬁs}d@b&dﬁﬁihﬁiﬁ“@ﬁ
terminates:atits:other erid absthe ottier:end:of ﬂﬁﬁ@rﬁéﬁeh‘zg%ﬁﬁé&'_«iﬁfﬁh’éﬂ_%ﬁé‘?'&‘ﬁ& ’
the: hydraulié: motof chamber 82:5597 S I8 K YAIVE g (el
' IThe:valve: 69 is/provided o itsiupperiand lower tHi¥position by riadiUstanTe APttfienitedErew 123

7o' ends-withipistoniguide portions[96 axid:97 respecs, thiedd thronghithe T69ErEover plate of'edb 194 10
tively: disposeds insthe: baressirntbusking. séctiond 356 2 EhEVSIVE796 il peckeldin
68-A:and: 6 he%@iston:;guidbf.rpbi’tiori 6Qis this position until the pressure in the chambei*73
provided withi ‘canpelure 98- forming a shoulden fgf.iﬁm.ﬁ,\zﬁpz?ﬁeyaﬁf&fﬁﬁaﬁQﬁi?@ﬁsmﬁeﬂcw:ﬁraﬁﬁtn .
99:and-s collarciD0zoThe colldr <100ico-opetates atiditionaliforceds appheditdrsatdivalvels of Jo )

+5 with:a set ofiradialports 10kto:form Eiresistance 'S‘L%Enzfpﬁaéti’dé‘u"seSisuﬁad@?oimnfadmﬂmﬁl’mimei w

Figure

w
&
=
B
73]




10

Damely; the pressure which fs bullt tp i the fiusd
flowing. through: the pipe 62 and nozde 60 due to
the resiriction of the orifice 61 between the nozzle

and the work as above described. . For this reason
the chamber formed by the counterbore 122. is
conhécted Dipe -or conduit. 125 with the pips

_.02:50 that the space: between the piston 121 and
* ‘the cover plats or head 124 is provided with fluid The
-under pressure -equal-to that in the nozele 80,

When a standard size work plece is- passing be-
neath the notxle 60 the orifice formed thereby cre-
ates:a ‘pressure; which combined with the prege

~_the pressure in chamber 78; thevefore, mf’"‘immn

- in the nozsle 80 and:

30.

ually increases in sive, however, 'due to the break- “having piston

dawn of the wheels; the pressure on the fiuid with-
d pipe 62 builds up, therety in«
creasing the: pressure: on’ the piston 131, ‘which

_combined with' the pressure in the chamber 19,

shifts the valve to charige the value.of the resist-
ances and causes & complete shifting thereof. - ,,
- Prior.to the shifting of the valve the flow from

-the pump 36 .was: through the pipe or conduit 85
- to.and through the ports 84 and 76. " At this point,
and: a3 above:described, the flow is divided into

two legs, the: first: leg passing ‘through resistance
80, cannelure 70, resistance 82, chamber 78, re-
sistances 102 and 104, ports 103 and 105 to the
pipe or.conduit 106 to. the valve chamber 107
where it is directed through the conduits 119 and

the: resistance. 81, ‘cannelure 71, -resistance  83;
chamber 79, resistances-112 and 114, ports 113 and
115 to the:condult 118 and the sump 88, It is to
be understood that there is no escape from the

- chambers 78 and 79 becaure the conduits 91 and
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95, extending - therefrom. terminate .in the motor
chamber 92 from which there is no: outlet under
normal conditions. . As soon as the-valve is shift-
ed, however,.the pressures in the chambers 78 and
79 are reversed with. the higher pressure.in the

" chamber. 79. - The flow iz then through the con-

duit 85 to:the motor . chamber 93 ;which effects a

‘movement-of. the motor therein and exhausts the

other side.of this.chamber. . It is:the movement
of this motor; as will later be described, that ef-

- fects:the adjustment of the regulating wheel to-

ward the grinding: wheel. As soon as the motor
has made a_complete stroke the porting through
the valve in the valve chamber 107 changes and
then connects the conduit 95 through the branch
condult 120 with the exhaust conduits 119-and
118, thereby relieving the pressure on the end of

.the. motor.. Also, by the time the motor has com-

pleted its stroke the work: piece -passes from be-
neath the nozzle 60, thereby enlarging the orifice
61 and effecting a substantial reduction in pres-
sure in the fluld within the nozzle and at the base
of the piston 121. ‘The pump 86 has been operated
all-this:time and is discharging through the re-
sistance 118 into the pipe 91, reacting against its
end of the motor and filling the chamber 78. The
pressure within the chamber 78 and against the
motor eventually build beyond the combined pres-
sure in: the chamber :69.and on the piston 121,
thereby effecting a.return of the valve to its nor-
mal.position.as shown in Figure 6... The parts will
then, remain.in this position until another over-
size work. piece is disposed, beneath the.nozzle,
whereupon - the -operation just -described. is- re-
peated.. ... ;.o L RN
- The motor- chamber 92 contains. an. hydraulic
motor in the nature.of a-double acting - piston 126;

- having formed: on one side thereof rack teeth 127

1,008,830

meshing with & segmental gear: 128, ' The motor
chaniber is formed within the housing 51 and the
gear 128 is likewise enclosed within: this )

‘and is loosely journaled on the shiatt 80. The gear
128 has pivotally secured thereto, as at 120, s paw]
130, which co-operates with the teeth on ratchet
131, keyed ‘or otherwise secured to the shaft 50,

movement of the: piston 136 actuates-the pawlin
- direction to. rotate the shatt 50 ‘and worm. 51
thereon, to rotate the worm 48 and nut 41,"to
effect a ‘movement of ‘the regulating wheel and
consequently the work toward the grinding wheel.

- 'The valve’ chamber 107 is‘also formed in_the

housing 31 and encloses & two part valve stem 132

‘ of the valve 135, The
valve .133. is. provided with a cannelure. 138
whith' in..one position- of. adjustment connects
the pipes 108 and 119, and in the second position
connects the pipes 120 and 119, .- o .
~The valve is shifted by the piston 126 at each
end of its stroke for which purpose the chamber
92 is closed at opposite ends by heads 137 and 138
respectively carrying plungers 139 and 140. - Pro-
Jecting from each of the heads 137 and 138 is
alug 141 to ‘which are pivoted levers 142 respec-

L “tively abutting on one end with the plungers 139
116.to the sump 88: The second leg is through

and 140 and on the other.end: being:disposed be-
tween collars 143 carried by each end of the valve

-stem 132, The head 133 on the valve stem is pro-

vided with a pair of notches 144 -cooperating with
8.zpring pressed ball 145 and the said notches and
ball ‘constitute a load and fire mechanism for
shifting:the:valve from one position to the other,

“Parts are so arranged that: one reciprocatory
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.. The operation of this mechanism is:as.follows: -

88 the piston 128 is shifted, for example, to the left,
a8 seen in Figures 6 and 7, it will ‘engage near the
end of its atroke the plunger 140 and oscillate the
lever 142-at that end of the motor.. ‘This shifts
the piston rod 132, taking up the lost motion exist-
Ing -between itself and the valve 135.: This lost
motion is substantially taken up when:the ball
145 reaches the apex of the lug: between. the
notches 144. 'During this shifting of the ball 145
the spring thereof wasloaded and as soon as the
apex 18 reached the spring expands ‘Qr fires the
ball into the:second notch, thereby effecting the
shifting of the valve 135 to'its second position.
It. should be noted that the building up of ‘the
pressure in the chamber 78 aftet the valve has

been shifted takes place at a relatively rapid rate’
“for returning the valve to its initial or-normal po- .

sition. . At the same time the piston 128 would be
shifted to its right hand position, shown in Figure
6.. This shifting of the valve and piston may take
plece before.the work piece beneath the ‘nozzle
60 has a chance to be replaced by a subsequent
work piece whereupon the parts ‘would :: again
effect an incremental shift of the regulating wheel
and work toward the grinding wheel. - Since the
parts are initially set so that a single feeding
stroke of the motor will reduce the second work
plece to the desired size, two such incremental
shifts would reduce the work beyond the. desired
size.. To.avoid this the pipe 95 has therein an.ad-
Justable choke valve 148 which limits the rate of
flow -of the fluid from the right hand side of the
chamber 92 when the motor is actuated.in that
direction. .- This.flow is so regulated that the pig-
ton:does - not reach its normal ‘position until the
second work piece 15 in .a position to: be. gaged,
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‘the guide ways 165 is
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thereby insuring that each oversize work piece is
gaged but once. o S

From the foregoing it will be noted that there
has been provided a size controlled feeding mech-
anism operable to adjust the position of the work
and tool or grinding wheel when the work be-

' comes oversize or above the normal or desired size.

1t ‘will also be noted that no actual contact is had
with the work by a member riding thereon and
effecting a wear on said member, thereby eventu-
ally destroying the sensitivity of the sizing mech-
anism and necessitating an adjustment or re-
placement therecf. R

A second type of grinding machine, a center
type grinder, and & modified size control mecha-
nism is illustrated in Figures g to
will now be described. .

The machine shown in Figure 8 comprises a bed
147 having formed along the upper surface therz-
of guide ways 148 for guiding the work supporting
table 149 during its traverse relative thereto.
The work supporting table 149 has mounted

" thereon at opposite ends thereof a headstock 150

and a tailstock 151 from which. project the usual
centers
driven by the head stock through a prime mover
152, mounted on the said headstock for driving
through the flexible Belt -transmission 153 the

be employed for effecting the traverse ‘of the
table; this means, being well known and therefore
not dis¢losed in the drawings,
ion (not shown) iri mesh with the rack 155 secured
to the under side of said table. S :
At each end of the table stroke it is reversed
by the usual and well known reversing mechanism

including the load and fire mechanism 156 shown:

in Figure 10, The load and fire mechanism is op-
erable by a lever 157 enclosed within the reverse or
control plate 158 mounted on the forward face of
the bed 147. As usual, the lever 157 is secured in
any desired manner to a shaft 159 journaled in
the walls of said reverse plate 158 and projecting
through the forward wall of said plate. A re-
versing lever 160 is secured to the projecting por-
tion of the shaft 159, and the said lever has an
abutment 161 extending toward thz table. This

abutment 161 is disposed in the path of movement .

of adjustable table dogs 162 and 163 which en-
gage therewith to shift the reversing lever 160.
The foregoing structure is all well known and has,
therefore, not been more fully disclosed or de-
seribed in this application. o

The bed 147 has projecting from the rear there-
of an extension 164 having formed on its- upper
surface guide ways 165. for a carriage or slide
166. The carriage 166 is provided with journal
bearings 167 in which is disposed a spindle 168.
The spindle 168 has secured to its one end & grind-
ing wheel 169 substantially enclosed by a guard or
the like 170, in turn secured to the carriage 1686.
Any suitable means may be employed for effect-
ing the movement of the carriage 166 toward and

. from the work supporting table, one said means

being clearly illustrated in the drawings.
Depending from peneath the carriage between
a lug or bracket 171 sup-
porting a nut 172 in threaded engagement with an
adjusting screw 173. The screw 173 has its rear
end enclosed in a guard 174 projecting from the
nut 172. Near the outer end of the screw 173
it has secured to it a piston 175 enclosed within
a cylinder 176. The cylinder in turn is closed at

“its opposite ends by cylinder heads 177 and 178,

which in addition, form bearings for the screw

12 inclusive and

- supported by the ,
7 189 for said bracket. The shaft 188 has keyed, .
for supporting the work.  The work 1is

terminatesin a pin-.

“the movement of

‘173 and support said scréw, for rotative’ move-

ment relative thereto. The cylinder 176 through
the head 178 is secured to and carried by a sléeve
like extension 179 of & bracket 180 secured in any
desirable manner to, the forward face of the bed
147, The cylinder heads 177 and 178 are further
provided respectively with 'a port 181°and 182,

‘respectively communicating with one . terminus

of a pipe or conduit 183 and 184. These pipes
terminate in a reversing valve chamber, as will
be- later déscribed, for supplying .an ~hydraulic
medium preferably oil to the cylinder 176. From
the foregoing it will be noted that the screw 173
may be axially shifted for correspondingly asctu-
ating the grinding wheel carriage 166. . -

The extreme outer end of the screw 173 1s pro-

vided with a spline portion 185 in operative en-
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gagement with an internally: splined bore in & gear

186 rotatably journaled in the bracket 180, The

“gear 186 has its teeth meshed with those of a

pinion 187 integral with or secuired to a shaft
188 journaled on suitable anti-t;ictioﬁ bearings
bracket 180 and a cover plate

or otherwise secured to it, the usual hand wheel
190 carrying the detachable plunger handle 191
whereby it is connected .for unitary movement
with a ratchet wheel 192. As is usual practice,
the ratchet wheel 192 is further connected through
planetary reduction gearing 193 with the hand
wheel 190 through a pinion, such as 194, integral
with the hand wheel or secured thereto. .~

. From the foregoing, it will be.noted that by
grasping the handle 191 the hand wheel and all

parts connected therewith may be rotated for

rotating the pinion 187, and the gear 186 there-

by rotating the adjusting screw 173 and effecting
the carriage 166 in a direction
dependent upon (
the handle 191,
disengaging the handle on ratchet wheel and op-
erating the hand wheel while so disengaged the
planetary gearing will.be employed. for manually
and slowly rotating the adjusting screw 173.

The ratchet wheel 192 is
incrementally, automatically rotated by mechani-
cal means. . For this purpose the ratchet wheel
teeth are adapted to be engaged by a pawl 195
pivotally secured to a lever or bell crank 196,
mounted for oscillation about. the axis .of the
shaft 188. One arm of the bell crank 196 is suit=
ably connected to the upper end of a vertically
shiftable plunger 197 mounted and ‘guided for
sliding movement in the reverse plate 158.- As
seen in Figure 10, the

by a spring 198 adapted to shift said plunger in
one direction. The plunger has a .pin and slot
connection at 199 with an actuating meémber 200
whereby the said plunger is
yielding resistance of the spring 198.. This actu-

the direction. of movement of
It will be appreciated that by’

adapted to.be further:

plunger 197 is surrounded-

shifted ‘against the
a0
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ating member 200 is pivotally mounted at 201 -

within the reverse plate 158 and is adapted to be

oscillated about its pivot at each end of the work
. -For this reason the
lever 157 of the load and fire reversing mecha-
‘pism has projecting from one side thereof an

table reciprocatory stroke.

arm 202 carrying a cam shaped dog203. This
dog 203 bears an operative relation with a roller

904 on the plunger actuating member 200 so that

after each operating stroke of the lever 157 the
plunger actuator is oscillated about its pivot 201.
This movement of the actuator 200, compresses
the spring 198 which expands a5 s0on_as the dog
203 passes beyond the roller 204 and thereby ef-

fects a feeding stroke of the pawl 195.- From the-
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foregoing it will now be clear that the grinding
wheel carriage 166 is incrementally shifted to-
ward the work table for each stroke thereof.
Referring ‘back now to the hydraulic piston
mechanism for shifting the grinding wheel car-

. riage, reference is had to Figures 9, 10 and 12.

As shown in Figure 12, the hydraulic conduits or
pipes 183 and 184 terminate in s valve mecha-~
nism indicated generally by the numeral 205 in
Figure 12. This valve mechanism is shown struc-

turally in Figure 10 and comprises & circular boss -

or sleeve 206 formed integral with the housing
or plate 158 into which is pressed a valve bush-
ing 207. The bushing 207 is'provided with a plu~
Tality of 'sets of radial ports 208, 209, 210, 211 and
212, each of which sets is connected by a similar

.groove 213 formed circumferentially on the ex-

terior of the bushing. It is with the ports 209

that the conduit 183 connects, while the conduit "

184 connects with the ports 211. - As shown in
Figure 12, the ports 208 are connected with one
terminus of a branch discharge conduit 214 and
the ports 212 are connected with a second branch
discharge conduit 215, The conduits 214 and 215
in turn empty into a discharge conduit 216 that
terminates in & sump or tank 217 containing gn
hydraulic medium, preferably oil that is circu-
lated through the hydraulic system. The remain-
ing ports 210 connect with one terminus of a

conduit or pipe 218 connected on its other ter-

minus with a starting and stopping valve mecha-
nism indicated generally by the numeral 219.
. The starting and stopping valve mechanism
218 is also shown structurally in Figure 10 and
comprises a sleeve like lug 220 integral with the
reverse plate 158." Pressed into the sleeve 220 is a,
valve bushing 221 having formed therethrough
two sets of radial ports 222 and 223. Each set
of these ports is also connected by a similar cir-
cumferential groove 224 formed on the exterior
of the bushing 221. It is with the ports 222 that
the conduit 218 connects, while the ports 222 are
connected with one terminus of a pipe or conduit
225 extending from the discharge side of a pump
226. The other side of this pump 226 is connected
by a suction pipe 227 with the sump or tank 217,
A pressure controlled relief valve 228 is included
in the pipe 225 for returning excess fluid to the
tank or sump 217 and for controlling the pressure
in the system, :

Disposed within' the bore in the starting and

- stopping valve bushing 221 is a piston type valve

229 having formed therein a cannelure 230 for
providing piston portions 231 and 232. The can-
nelure 230 is adapted to connect the ports 222 and
223, thereby connecting the conduits 225 and 218
when the valve is in one of its operative positions,
while in the second position the piston portion
232 is adapted to close for communication be-
tween these elements, '

In order to shift the valve it has projecting from
one end thereof a valve stem 233 in which is
formed a notch 234 receiving the ball end 235 of

- & lever 236. The lever 236 is secured to a shaft
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237 journaled in the reverse plate 158 and pro-
jecting there beyond to receive the manually
actuable lever 238. From this it will be seen that
in order to operate the hydraulic cross feed mech-
anism it is necessary to open the starting and
stopping valve 229 through the lever 238.
‘Disposed within the reversing valve bushing
207 is a sliding valve 239 having formed therein
cannelures 240 and 241, thereby providing piston
portions 242, 243 and 244. The valve is adapted
in different positions of adjustment to connect

1,993,830

the several ports formed through the bushing 207,
In order to shift the valve in one direction it has
projecting from one end thereof a valve stem 245
in' which is formed a notch 246 receiving the ball
end 247 of a lever 248. 'This lever 248 is pinned
or otherwise secured to one end of a shaft 249
Jjournaled in the reverse plate 158 and projecting
there beyond to receive manually actuable lever
250. From this it will be seen that the valve 239
is .shiftable in one direction by the manually
actuable lever 250.

The valve 239 is adapted to be shifted in the
other direction automatically by power means for
which reason the said valve has projecting from
its other end a- valve stem 251 carrying collars
252 between which is disposed the pawl end of a
lever 253.. The lever 253 is pivoted intermediate
its ends at 254 and has its other end connected by
a pin and slot connection 255 with the head 256 of
a core 257 of the solenoid 258 disposed within the
reverse plate 158. The solenoid 258 is included in
an electrical circuit energizable by and under the
control of the work whereby the said circuit is
energized for stopping the feed of the wheel when
the work reaches a certain predetermined size.

The electrical circuit involved in the modified
size control mechanism is illustrated diagram-
matically in Figure 12, and as there shown, may
comprise a transformer including a primary coil
259 connected to the normal current source 260,
The primary coil 259 supplies current to secondary
coils 261, 262 and 263, as well as secondary coils
264 and 269. Extending from the coil 264 are
wires 265 and 2566 for lighting the filament 267 of
a thyratron tube 268. The secondary coil 269 has
extending from it wires 270 and 271 for lighting
the filament 272 of a radio vacuum tube 273,

Extending from one end of the secondary coil
261 is a wire 274 including a resistance 275 that
terminates in one side of a meter 276. Extending
from the other side of the meter 276 is a wire 277
which terminates at a wire 278 and includes a
radio frequency choke coil 279. - The wire 278 in-
cludes a fixed condenser 280 and connects the
ends of the inductances or coils 281 and 282. Ex-
tending from one end of the inductance or coil
282 is a wire 283 terminating at its other end
with the plate 284 of the radio or vacuum tube
273. Extending from the wire 278 is a wire 285
that connects with the filament wire 270.

Shunted across the inductance coil 282 is a con~ *
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denser 286 having one side thereof connected by -

a wire 287 with the wire 283 and having its other
side connected by a wire 288 with the wire 285.

The inductance or coil 281 has its one end con-
nected through the wire 285 with the filament
wire 270 and its other end connected by a wire
289 with the grid 290 of the vacuum tube 273.
Included in the wire 289, as is usual practice, is a
grid leak and grid leak condenser 291. Shunted
across the inductance coil 281 is also a condenser
292 having its one side connected by a wire 293
with the wire 285 and its other side connected by
& wire 294 with the wire 289.

The plate circuit, as will be evident, includes
the secondary coil 261, wire 274, meter 276, wires
277 and 278, inductance or coil 282 in parallel with
condenser 286, plate 284, filament or cathode 272
and wire 270 back to the secondary coil 261. The
grid circuit, as will also be evident, includes the
wire 278, inductance or coil 281 in parallel with
the condenser 292, wire 289, grid leak and grid-
like condenser 291, grid 290, filament or cathode

272 and wires 270 and 285 back'to the wire 278 and

inductance 281.
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The system as thus far described is a funda-
mental tune plate, tune grid oscillator. circuit.
In such a system the oscillating power output is
dependent on the closeness of tuning of both the
plate and grid circuits with respect to each other,
When the two circuits are in exact resonance the
output is a maximum. In practice, the condenser
286 has a greater capacity than the capacity of
condenser 292 so that the circuit is purposely os-
cillating very weakly, thereby drawmg very little
plate current.

In view of the fact that there is such a weak
flow of current flowing through the wire 274 the
negative bias on the grid of the thyratron tube
268 is very weak. The circuit for the thyratron
grid includes the secondary coil 262 from one
side of which extends the wire 274 connected by

- a wire 295 and resistance 296 with the thyratron

tube grid 297 from which the current flow is to
the cathode or filament 267 and wire 265 back to
the other side of the secondary 262. -

‘In view of this low negative potential on the
thyratron tube grid 297 a maximum flow of cur-
rent is had therethrough from the thyratron tube
plate 298 to the thyratron tube filament or
cathode 267. The complete circuit forming the
thyratron tube plate includes the secondary coil
263 from one side of which extends the wire 265
to the filament or cathode 267 from which the
current flow is to the plate 298 and a wire 299 ex-
tending from the plate to the other end of the
secondary coil 263. " Included in the wire 299 is a
relay 300 for effecting the operation of a switch
blade 301.

‘The switch. blade or contact 301 is adapted to
contact with either contact 302 or contact 303,
either of which latter contacts may be connected
through a manually operable switch 304 with a
wire 305 terminating at one end of the solenoid
coil 258. The other end of the solenoid 258 is
at all times connected by the wire 306 with the
movable switch blade 301, The manually oper-

able switch 304 includes a contact member 307 .

movable between switch contacts 308 and 309,
which are in turn suitably respectively con-
nected with switch contacts 302 and 303..

The purpose of the double throw relay oper-
ated switch is for completing an electrical. cir-
cuit depending upon whether the relay is nor-
mally charged, thereby holding the switch blade
301 against the contact 302, or whether the relay
is normally de-energized, thereby permitting the
switch blade 301 to rest against the switch con-
tact 302. In the first supposition the de-ener-
gization of the relay 300 shifts the blade from
the contact 303 to the contact 302 while with
the second supposition. the. energization of the
relay 300 permits the shifting of the blade 301
from the contact 303 to the contact 302. These
two systems are respectively employed when the
mechanism is operating on a decrease in work

size as in a center type machine or is operat-

ing on an increase in work size as in a centerless
type of machine.

For controlling the electnca,l circuit the follow~
ing pressure actuated mechanism is employed.
Extending from one side of the inductance or
coil 281 is a wire 310 connected with one end of
primary and secondary coils 311 and 312. The
primary coil 311 has its other end connected by
a wire 313 to the inductance or coil 281 at the
point 314 and including a portion 315 of the
coil 281. Connected in parallel with the second-
ary coil 312 is a condenser having one plate 316
thereof connected to one end of the coil 312 by

‘the plate and grid circuits.

7
the wire 317 and having its other plate 318 con-
nected by a wire 319 with the wire 310 and other

end of the coil 312.
The condenser 316—318 is in effect connected

in parallel with the condenser 292 whereby any

modification in the condenser setting correspond-
ingly varies the characteristic of the grid circuit
for varying the plate circuit flow. * From this it
will be seen that variation in the setting of con-
denser plate 318 will bring the plate and grld
circuits in resonance, thereby increasing the
plate current flow through the meter. - This in-
creased plate current flow raises the negative
bias on the thyratron tube grid 297 for shutting
off the current flow from plate 298 to filament

267, thereby de-energizing the relay 300 and per-.

mitting the operation of switch plate 301 to com-
plete the electrical cm:ult through the con-~
tact 302.

The several elements gomg to make up the
electrical circuit, with the exception of the con-
denser 316—318, are all enclosed within a hous-
ing 320 mounted on the forward face of the bed
147 as seen in Figure 8, while the condenser
316—318 is mounted in a separate housing 321
disposed in front of the housing 320, as seen in
Figure 8, and shown in section view in Figure 11.
As shown in said Figure 11, the condenser hous~
ing 321 is cup-shaped, having provided interiorly
thereof a ledge or support 322 to which is se-
cured the lower condenser plate 318. The hous-
ing 321 is closed on its upper end by a cap 323

in which is mounted a bushing 324 having a’
- threaded bore therethrough for an adjusting

screw 325. The adjusting screw 325 extends
beyond the bushing 324 exteriorly of the housing
and is provided with a knob 326, while interiorly
of the said housing it has a swiveled connection
with the upper condenser plate 316, whereby ro-
tation of the screw 325 effects the relative ap-
proach of the plates to one another. This ad-
justment 'is for initially setting the parts and
to obtain the initial desired resonance between
The lower condenser
plate 318 is secured to the shelf 322 in such'a
way as to make a water tight joint, thereby seal-

ing the chamber 327 beneath the said shelf which

contains the upper adjustable plate 316. The
lower plate 318 is in the nature of a diaphragm
and is therefore fashioned from flexible material
whereby the flexing thereof will cause an ap-
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proach of the plates and vary the characteristics -

of the condenser and the operation of the circuit.

The plate 318 is adapted to be flexed by a fluid
under pressure for which reason the chamber
327 is connected with one terminus of a pipe 328

55

terminating at its other end in a T pipe con- -

nection 329. One opening of the T 329 is con-
nected to a pipe or conduit 330 extending from
the discharge side of a pump 331. = The other side
of the pump 331 is connected by a pipe 322 with
a sump or tank 333 which contains the coolant

60

for the machine in the same manner as that de-

scribed in connection with the centerless type
above.

The remaining opening of the T connection
329 is corinecéted by.a pipe or conduit 334 with
a discharge nozzle 335 shown' structurally in
Figure 9. The nozzle 335 is adjustably carried
between the ears of a split lug 336 of a bracket
337 secured to the work table 149 in any de-
sirable manner.

65
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The nozzle 335 is a.dJustable toward the work -

so as to provide an orifice 338 for the discharge
or flow of the hydraulic medium through the said
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nozzle. As was above described, the size of
the orifice 338 determines the pressure in the
fluid within the nozzle 335, conduits 330 and 328
and chamber 327, thereby determining the
amount of flexing of the diaphragm condenser
plate 318.

The parts are initially set up so that the over-
size work piece forms an orifice at 338 sufficiently
small to obtain the maximum flexing of the con-
denser plate 318. The electrical reaction of this
condenser 316—318, plus that of condenser 292,
brings the plate and grid circuit for the vacuum
tube 273 into resonance, thereby causing the
maximum plate current flow. This maximum
plate current flow sets up a negative bias suffi-
cient to de-energize the relay 300, thereby per-
mitting the blade 301 to lie against the contact
303 and maintain the circuit to the solenoid 258
broken. The reversing valve mechanism 205
is then actuated to effect an infeed or movement
of the grinding wheel 166 toward the work. This
movement, as will be appreciated, is at a rapid
rate for operatively associating the work and
wheel and this movement is arrested by engage-
ment of the piston 175 with the piston head 178.

~ At this time the table reciprocating mechanism

is thrown in, which through the plunger 197,
pawl 195 and ratchet wheel 192 effect the inter-
mittent feed of the wheel toward the work. As
the operation of these parts progresses the work
is gradually reduced in size and graduslly en-
larges the orifice 338 and permits a more rapid
flow of the fluid therethrough. This then re-
duces the pressure on the fluid within the noz-
zle, conduits and chamber 327, permitting the
plate 318 to assume its normal position, thereby
throwing the grid and plate circuits for the vac-
uum tube 273 out of resonance. As soon as
this occurs the plate current flow is reduced to
a minimum, permitting a flow of current through
the thyratron plate circuit for energizing the
relay 300 and effecting the operation of the switch.
blade 301. The switch blade 301 completes the
electrical circuit in the lines 305 and 306, ener-
gizing the solenoid 258 and reversely shifting the
valve mechanism 205 and causing a rapid re-
traction of the grinding wheel carriage 1686,
thereby stopping any further grinding on the
work.

In the event that the modified mechanism, in-
cluding the electrical circuit, were utilized with
a centerless type of grinder or any other machine
in which the increased size of work is the deter-
mining factor the manually operable switch 304
would be actuated to cut out the relay switch
contact 302 and cut in the switch contact 303:
The operation of the parts would then be re-
versed since a maximum currént flow would be
had through the thyratron plate circuit which
would be negatived to de-energize the relay 300
and thereby permit the operation of the blade
301.

From the foregoing it is believed that the
operation of the present invention will be thor-
oughly understood and it should be noted that
the controlling fluid utilized is the same fluid
at all times associated with grinding machines,
namely, the coolant thereof. It will also be
noted that there has been provided a size control
mechansm for accurately controlling the pro-
duction of work pieces from grinding machines
without the use of contact members or ampli-
fication levers of any sort, thereby eliminating
inherent weaknesses of prior size control devices.

What is claimed is:

1,893,830

1. In a machine tool organization the comi-
bination of a bed, a tool mounted thereon, a
work support mounted on the bed, means for
adjusting the tool and work support relative to
one another, additional means for incrementally
adjusting the position of the tool and work sup-
port to insure production of work pieces within
a given size, and means operable by the work
without contacting same for effecting the oper-
ation of said additional adjusting means.

2. In a machine tool organization the com-
bination of a bed, a tool mounted thereon, a work
support mounted on the bed, means for adjust-
ing the tool and werk support relative to one
another, additional means for incrementally ad-
Justing the position of the tool and work support
to insure production of work pieces within a
given size, and means operable by the work with-
out contacting same for effecting the operation
of said additional adjusting means, including
bressure controlled mechanism operable by a
bressure representative of the size of the work.

3. In a grinding machine the combination with
a bed, a grinding wheel rotatably mounted there-
on, and a work support on the bed, of means for
effecting a relative feed between the grinding
wheel and work support, work controlled means
for controlling the feeding mechanism including
& pressure responsive member, an hydraulic cir-
cuit for developing the pressure actuable on the
pressure responsive member, a nozzle associated
with said circuit and co-operating with the work
to provide an outlet orifice for the circuit, said
orifice being a characteristic of the size of the
work and developing a pressure in the medium
representative of the said size of the work, means
operable by the said pressure responsive member
for varying the operation of the feeding mecha-
nism, said feeding means being hydraulically ac-
tuated and including a control valve therefor, and
a connection between the pressure operated mem-
ber and feeding means control valve whereby the
said control valve is actuated by a pressure re-
sponsive member.,

-4. In a grinding machine the combination of
a grinding wheel, a work support for supporting
a work piece for rotation thereon, feeding means
for effecting a relative approach and retraction
of the grinding wheel and work, actuating means
for effecting the operation of the feeding means,
and control means for the actuating means in-
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cluding a pressure responsive element in the na- -

ture of a plate of a variable condenser, a second
variable condenser plate, and an oscillating elec-
tronic circuit including: the condenser plates in
which the oscillation is varied in accordance with

.the positions of the condenser plates as varied by

the pressure variable in accordance
of the work.

5. In a centerless grinder of the class described
the combination with a pair of opposed grinding
and regulating wheels forming a grinding throat
therebetween of a predetermined size to which
successive work pieces are to be machined, com-
pensating means for actuating one of said wheels
toward the other to take up wear thereon and
maintain the size of the grinding throat, work
supporting means extraneous of said throat for
receiving the work pieces as they pass therefrom,
a gaging mechanism associated with the extra-
neous work support and including a nozzle over-
lying said support through which a fluid medium
is discharged onto the work, the nozzle cooperat-
ing with the work to form a discharge orifice
therebetween for establishing a pressure in the

with the size
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1,993,830

fluid medium, and pressure responsive means op-
erable by the medium for effecting the operation
of the compensating means. .

6. In a centerless grinder of the class, described
the combination with & pair of opposed grinding
and regulating wheels forming & grinding throat
therebetween of a predetermined gize to which
successive work pieces are to be machined, com-
pensating means for actuating one of said wheels
toward the other to take up wear thereon and

maintain the size of the grinding throat, work"

supporting means extraneous of said throat for
receiving the work pieces as they pass therefrom,
s gaging mechanism associated with the extrane-
ous work support and inecluding a nozzle over-

lying said support through which a fluid medium

9
is discharged onto the work, the nozzle cooper-
ating with the work to form a discharge orifice
therebetween for establishing a pressure In the
fluid medium, pressure responsive means oper-
able by the medium for effecting the operation of
the compensating means, jncluding & pair of con-
denser plates one of which is movable relative to
the other by the medium, and an electronic cir-
cuit including the condenser plates adapted to os-
cillate at different frequencies depending upon
the adjustment of the condenser plates and cir-
cuit of said frequencies representing the standard
or desired size of the work incapable of actuating
the compensating means.

RICHARD E, CONOVER.
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