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GRINDING MACHINE 
Walter W Perkinsand Elsworth Annis Salem, Mass, assignorsto Reid Brgthers_Company, 
In%BeveryMass.acorporationofMassachu 
setts -- 

AppieationApri18,1941,serialNo.389184 
7 Claims (CL51—93) 

This invention relates to a grinding machine 
and more particularly to a,surface grinding ma 
Chine. - 

The invention has for an object to grOVidera 
novel,and Superior surface grinding maChin6 
which may be economically manufactured and 
assembled and is of improved construction em 
bodying nOVel driving mechanism,Wherebyto en 
able the maChine t0 Operatein an acCurate,p0Si? 
tive and Smoothly Operating manner. 
With this,general object in,View and such 

others as may hereinafterappear,the invention 
Consists in the grinding maChineand inthe-War 
iOus Structures,arrangements.and combinations 
0f parts hereinafter deSCribed,and particularly 
defined in the Claims at the end ofthisspecifica 
tiOn. 

In the drawings-illustrating the preferredem 
bodiment of the inVention, Fig. i.isa plan VieW, 
with portions broken away,of a grinding ma 
chine embodying the present invention; Figs.2 
and 3 are detaii Views of driving connections to 
the CrOSS feed mechanism,to be referred to; Fig. 
4is a front elevation,partly in cross-section of 
the machineshown in Fig,1; Figs,5and.6.are 
detail views in transverse and longitudinal cross 
section respectively of a driving drum forminga 
part of the driving mechanism,to bereferred to;- 
Fig,7is a side elevation,partly in cross-section, 
of the grinding machine embodying.thepresent 
invention; and Fig. 8 isa wiring-diagram-illus 
tratingthe control mechanismforcontrolingthe 
driving mechanism,as hereinafter described. 
Ingeneral,the presentinvention contemplates 

a novel and improved surface grinding machine 
pr0Vided With a longitudinally reciprocableWork 
supporting table for holding and moving the 
partsto be machined relative to a grindingwheel, 
and which is also provided with crossfeed mech 
anism forprogressivelymoying theworksupport 
ing table in a transverse direction relative to the 
grinding wheel, · 
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faecordaneewith onefeatureofthepresent 
invention,provision is made for operating the re 
ciprocable work supporting_table arough Con 
nections from a reversing.motor.arranged.to be 
controlled by the movement.of the-table. Pro 
vision is.also made in themotor circuit for de 
creasing thestarting torque of the reversingmo 
tor whereby to reduce the shock incident to the 
Change in direction and to.contribute.in-pro 
ducing Smoother table.operation. As.a further 
provision for aSsuring Smooth and substantially 
Vibrationless table operation,the Connections.to 
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ranged to be.alternativelywound and unwound 
Upon a.drum,as Will bedesCribed, 
Other novel.features of the present invention, 

t0 be hereinafter desCribed Comprise mechanism 
0f nOVel Structure for disengaging the motor 
driVing Connectionsfr0m the tablet0 enablecon 
Version fromautomatic tablermovement toman 
ual Operationin a.simpleand efieient manner. 
Further noVel structuralfeaturesembodiedinthe 
present inventiony,which enable economies in 
manufacture,and which facilitateassembly, in 
Clude proVision;for assembling various portions 
of the grinding machine.asseparate unitsto be 
attaChed.tothe maehine in completelyassembled 
form,as Will be hereinafter morefulydescribed. 

Referring now to the drawings,and particu 
larly to Fig.4y the grinding machine indicated 
generally.at f0 is provided with a grinding wheel 
12,and a longitudinally reciprocable work sup 
portingtable 14,The work supporting table is 
mounted to slide longitudinaly upon ways16,18 
provided in a cross siide 20 which,in turn,is 
adapted to be moved,transversely in ways.22, 
24,formed.inthe top of a casing 26.mounted 
upon the base28ofthemachine,Thegrinding 
wheel 12 is mounted upon a.spindle 13?and is 
independently driven by a spindle motor 15,as 
shown in Fig,7. - 
Theworksupportingtable14isarranged tobe 

reciprocated through connections including a 
driving puley or drum 30 and two steel bands 
or straps 32,34,each of which.is.conneeted.at 
one end to the driving drum,as.illustrated in 
detail in Fig,5. The other ends of the straps 
extend overidler pulleys 36,38 respectively,and 
are connected to lugs 40,42.depending from the 
opposite ends of the table,as shown in Fig.4. 
The idler puleys 36,38 are rotatabiy mounted 
uponstuds 44,46.supported inthe cross slide 20, 
Provisionismadefordrivingandreversing the 

rotation of the drum 30 to cause the straps 32, 
34.to alternately wind and unwind onthe drum 
to efect reciprocation.of.the tabie.f4 through 
connections from a reversing motor 50.as shown 
in Figs.1 and 4. The drum 30.is mounted upon 
and arranged to rotatewith a driving shaft 52 
journaled insuitable bearings54?56 mounted in 
the machine frame,The shaft,52 is provided 
with a,gear 58?fast thereon which is arranged 
to mesh with a pinion 60 formed integrally with 
a ciutch member 62 rotatablymountedand 1ongi 
tudinally movable upon a shaft 64. The clutoh, 
member62 is arranged tobe moved into opera 
tive engagement with a clutch member 65 fast 

?hetable mayincludesteelbandsor straps ar-56 ontheendofa shaft 61sutabyjournaledina 

  



2 
gear Casing 0 formed integrally with the motOr 
Supp0rting bracket T2,The Shaft 6T is provided 
With a Worm Wheel T4 fast thereon arranged to 
Cooperate…with a,worm gear 16 SeCured to the 
motor Shaft 8. - 

Intheillustrated embodiment of the invention, 
provision is made for disengaging the moyable 
clutch member 62fromthe power driven member 
65 When it is desired to move the work Support? 
ing table manually,and as herein Shown,th3 
clutch member 62 is arranged to engage a CoOp-° 
erating member 80 fast on the Shaft 64, Which° 
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1atter is provided with a hand Wheel 82,at its, 
outer end The shaft 64is journaled ina bear 
ing 83formedina bracket 84 detachably Secured 
to the casing26. The movable clutch member 62 
is moved longitudinally to engage and disengage 
the clutch connections 65,80 byashifter member 
86 adapted to be actuated through connections 
to a hand lever 88,asiliustrated in Fig.1. The 
pinion 60 is made wide enOugh to Cooperate with 
the gear 58 in either of its longitudinally moV 
able positions,As herein Shown,the clutch 
shifter unit,indicated generally at 90,is carried 
by the detachably mounted motor bracket T2 to 
form an assembled unit therewith. 
From the description thus far,it will be ob 

served that the detachable bracket T2 carries the 
motor driving mechanism and the clutch Shift? 
ing mechanism as a completely assembled unit 
which may be convenientlyassembled prior to 
attachment to the casing 26 of the frame. This 
feature of the invention savestime in the aSSem? 
bly operation, renders the parts more accessible 
for replacement and repair,and results in eCOn?, 
omy and expediency in manufacture. In aSSem? 
blingthe unit,it willbe observedthat the shifter 
member 86,which may be forked,is arranged to 
bereceivedina grooved portion 92 of the mem? 
ber 62. The unit is attached to the casing 2 
byscrews94. - 

Referring now to Figs. 1,2 and 3,provision is 
made in the preferred embodiment of the inven? 
tionforprogressivelyadvancing orretracting the 
1ongitudinaly reciprocable worktableinatrans?° 
verse direction during the operation of the ma 
chine Ashereinshoya, the cross slide 20 is pro? 
vided with a bracket 96 attached to and depend? 
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ing from the underside thereof. A Square?? 
threaded screw 98,secured at one end to the 
bracket 96,is arranged to.be received in an in? 
ternally threaded bushing or hollow shaft which 
inturnis rotatably mounted in a hub 102 formed 
inthe casing26. - 
Provision is made for intermittently rotating" 

the hollow internally threadedshaft 100 in either 
direction to efect transverse movement of the 
table during the operation.of the machine As 
hereinshown,the hollow shaft is arranged to be 
rotated through connections including a Crank 
member 104,a rack 106 connected to and ar? 
ranged to be reciprocated by the Crank,and a 
gear 108 loosely mounted on the holow shaft 
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and cooperating with the rack 106. The loosely? 
mountedgear is formed integraly with a pawl 
carrier 110 upon which is mounted a double 
pointed pawl 112 arranged to cooperate with a 
squaretoothed ratchet 114 keyed to the holow 
shaft,asilustrated in Fig.2. Provision is made 
for adjusting the double pointed pawl 1f2 to 
engage either one orthe other of the points with 
the square toothed ratchet,or to position the 
paw1ina neutralposition. Suchadjustment may 
be efected through a spring pressed bal ar 
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rier,as indicated at 116 in Fig,2,and may be 
moWed from one position to another by rotating 
the knob 118. A hand wheel 119 also Secured to 
the hollowshaft 100 is prowided to permit manual 
operation of the transverse mechanism when the 
paw1 112 isin neutral position. 
In operation,When it is desired to efect inter 

mittent rotation of the hollow shaft 100 in a 
Counterciockwise direction,the pawl 112 may be 
positioned asindicatedin Fig.2sothat whenthe 
pawl carrier 10 is rotated in this direction bythe 
reciprocating rack 106 and the gear 108,the pawl 
142 in engagement with the ratchet will rotate 
the holow shaft ina counterclogkwise direction… 
On thereturn stroke of the rack 106,the pawl 
wilside over the ratchet teeth,ft will be clear 
that when the pawl is positioned to engage the 
Second point there0f With the Square t00thed 
ratchet,rotation of the holow shaft 100 in the 
reverse direction will be efected. Thus it will 
beseenthat the internally threaded holiow shaft 
100 incooperationwith the Square threadedSCrew 
is operative to efect transverse movement of the 
cross slide 20 and the table 14 supported there0n, 
in either direction during the operation of the 
machine,Asillustrated in Figs. l and 2,the re 
ciprocated rack 106 is received in a guide 120 
formed integrally with a sleeve 122 looSely 
mounted upon the hollow shaft 100 to permit rel? 
ative movement of the supportingsleeve 122 dur? 
ing the angular movements of the rack 196 as re? 
ciprocated by the crank 104. 
Referring now to Figs,i and 3,the mechanism 

for rotating the Crank member 104 Will be de 
scribed,As therein shown,the Crank member 
is clamped fast uponthe end of a Stud f24,rOtat 
ably mounted in a,bearing 126 formed in the 
bracket 84,The stud?124 extends from and is 
formed integrally with a pawl carrier 428 in 
which two pawls 130,132 are mounted and ar 
ranged to cooperate with a square toothed ratch 
et 134.,The square toothed ratchet 134is formed 
integrally.with and is arranged to rotate with 
thedrivinggear58. Asabove described,the driv 

5 ing gear58 is arranged to change its direction 
of rotation during the operation of the maChine. 
Thus,in operation,when the ratchet 134 is ro 
tated in a ciockwise direction,the pawl 130,see 
Fig. 3,will be operative to rotate the Crank 
through a predetermined stroke untii the tail of 
the pawlengages a pawlstop 136 extendingfrom 
the bracket 84,see Fig 7,to disengage the pawl 
130 from its ratchet 134. Thereafter,during the 
remainder of the clockwise movement of the 
ratchet 134,the other pawl 132 wil sip over the 
ratchet teeth. When the direction of rotation is 
changed,the pawl132becomesefective torotate 
the crank asabove described,untilit in turn is 
disengaged from the ratchet by the pawl Stop 
136. Thus it will be seen that each time the 
crank is rocked in either direction the rack 106 
is reciprocated to efect rotation of the hollow 
shaft 100 in the desired direction as determined 
by the adjusted position of the double pointed 
paw1112. The rack 106 is secured to the Crank 
104ina T-slot 105to permit convenient adjust 
mentof the1ength ofstroke. 
From the description thus far t_wil be 9b 

served that the detachable bracket 84 carries the 
crank driving mechanism and the connections 
for manually operating the maChine as a Com 
pletely assembled unit which may be conven 
iently assembled prior to afixing the bracket to 
the casing26. Thus,the assembly of this por 

ranged to berecefvedindepressionsinthe car-75 tion ofthe machineis facitated,the parts ren 
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dered more aCCessible for adjustment or replace 
nent and the structure results in economy…in 
manufacture, - 

Provision is made for permitting1ateral move 
ment of the driving drum30 on its"shaft 52 dur 
ing thetransverse movement ofthe Cross slide20, 
As herein shown,the shaft 52 is provided with 
three raceways 1?0 in which ball bearings 142 
disposed in the drum 3? are arranged to run.·AS 
shown in Fig.6,the ball bearings are retained in 
the drum by springwire rings 145 arranged to be 
received in gr00ves 1?4 provided in,the drum. 
The rings may be 0pen to enable themt0 be Coh 
tracted and forced into the gr00ves Wherethey 
may again expand into a position to preventes 
Cape of the ball bearing members from the drum, 
Thus,it will be seenthat the bearing members 
f42 serve as a driving connection between the 
shaft 52 and the drum 30 and also permitiateral 
movement of the drum in a Smoothly operating 
manner,thus reducing friction and tendency to 
bind on the shaft to a minimum,Asshown in 
Figs.1 and4,the bracket 96,attachedto thecross 
slide 20,is provided with arms l46,148 arranged 
to embrace the drum3? and to moveit along the 
Shaft 52 in alignment with the·10ngitudinally 
reciprocable table 14 as the Cross slide is moved 
transversely. - 

Referring now to Figs. 4 and 8,provision is 
made for Controlling the reversible-motor 50 to 
efect a Change in direction of rotation thereof 
through connections from the reciprocable work 
table 14. As hereinshown,a reversingswitch 150 
mounted in the crossslide 20 isarrangedto beop 
erated by dogs 152,154,adjustaby supported 
upon and movable with the table 14,The revers 
ingswitch comprises a slidingly mounted stud 156 
arranged to be reciprocated by a pivotally mount 
ed arm 158 whichis received in a slotin thestud 
156. Anoperatingarm 160,fastonthepivotshaft 
162is provided with pins 164,165,arranged to be 
engaged by the dogs 152,154,respectively at the 
end of the predetermined longitudinal movement 
of the table,The switchstud 156is provided with 
contacts 168,170 and in operation,when a dog 
engages the Switch 150,it operates to first open 
the prevailing circuit to the motor50 and then 
Close a Sec0nd Circuit t00perate the motor in a 
reverse direction A handle 161 is also provided 
0n the operating arm 160 t0 permit the Switch 
to be manually operated when desired. Asafety 
Switch,indicated at tT2,may also beprovided to 
be Operativet00penthe entire Circuitin the event 
the dogs 152,154are removed or become1oosened. 
Asillustrated in Fig,4, cam pieces-174,176sup 
ported On the underside of the table !4 are ar 
ranged to engage and depress theswitch member 
172 to open the Circuit at Contacts 178 when the 
table overrides or fails to engage the reversing 
Switch 150,The reversing switch mayand pref 
erably will be of standard construction capable 
of adjustment to control the rapidity of reversal, 
As ilustrated in Fig,8,the wiring diagram 

3 
the current through the motorso that its direc 
tion of rotation is reversed. The safety switch 
contacts are indicatedat178 and a manuallyop 
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therein shown includes connections to the grind-, 
ing head motor 15,and to the reversing motor 
50. Stop and startswitches 182,184arearranged 
to open and close a circuit to a primary magnetic 
switch 185 which closes the circuits to thegrind 
ing headmotorand to the reversing motoratcon 
tacts 186,187,188 and 189. The reversingswitch, 
indicated at 150 operates to alternately open one 
circuit and cloSeanother to themagnetic switches 
190,192 for alternately opening and closing the 
circuits to the reversing motor 50 at contacts 194, 
195,196,197,whereby to reverse the direction of 
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erated switch, 198 may als0 bé provided for open 
ing the circuit to the reversing switch 150. 
Asillustrated in Fig. 8,the circuits to the re 

versible motor 50 areprovided with resistors2?0 
which operate to reduce thestartingVoltage and 
thusto decrease the startingtorque of the motor 
wherebythe shock at the end of the tablemove 
mentasitchanges directionsis reducedt0 a mini 
mum thusefecting Smooth and substantially vi 
brationlesstable operation. 
Fromthe above descriptionit will beseen that 

the novelstructure of the preSent Surface grind 
ing machine enables the machine to be operated? 
in'asmooth andeficient manner wherebyto en 
able accurategrindingoperationsto beperformed, 
Theprovisionofareversing motorinthe surface 
grindingmachineenables the driving mechanism 
to be simplified and eliminates the necessityfor 
providing the usual reversing clutch mechanism 
formerly empioyed thus efecting an economy in 
production,The embodiment of the steel bands 

5 in the reciprocable driving mechanism assuresa 
substantiallysmooth and vibrationless movement 
of thetable eliminating the efect 0f impulses 
Caused by the USual,gear and rack,or Chain and 
sprocket forms of reciprocable drive heretofore 
used. All of the foregoing C00perateto impart the 
maximum Smoothness in operation. The pro 
vision of independently assembled units in the 
machine also efectsan economy-in the produc 
tion of the machine. , · ° 

While the preferredembodiment of theinven 
tion has been herein illustrated and described,it 
will be understood thatthe invention may be em 
b0died in 0ther forms withinthe SCope ofthe fol 
1owing claims, - - - - *?y 

Having thus described the invention,what is 
Claimed is: - 

1. In a grinding machine,in Combination,a 
grinding:element,a work supporting table,driv 
ing meghanism for reciprocating Said tablewith 

* relation to Said grinding,element inCluding a 
single drum mounted to be Capable Of rotation 
in Opp0site directions,two flat metal bands Con 
nected to diferent ends of Said table and to 
Said drum,Said bands being arranged,to be 
alternately WOund and unW0und On Said drum 
during reciprocation of the table by Said driving 
mechanism, contro1 means forefecting reversal 
of Said driving mechanism,and operating con 
nections betWeen Said control means and Said 
work supporting table arranged to efect said 
reversal when the table is moved a predeter 
mined distance in either direction, a cross slide 
up0n Which Said tableis mounted,means oper 
atively C0nnected to Said,driving mechanism for 
efecting tranSVerse movement of said cross 
slide,and connections between:Said cross slide 
and Said drum for efecting lateral movement of, 
the-latter during movement of the crossslide., 

2. In a grinding machine,in combination,a 
reciprocable work Supporting table,driving 
meChaniSm for reciprocating Said table inciud 
ing a reVersing m0tor,a Single drum mounted 
to be Capable 0f rotation in Opp0Site directions, 
two flat thin and flexible metal bands Connected 
to diferent ends Of Said table and t0 Said drum 
arranged to be alternately Wound and ünWound 
onsaid drum to efect reciprocation of the table, 
Contro1 means for efecting reverSal of Said driV 
ing mechanism,and operating connections be 
tween Said control means and Said Work sup 



4 
portingtable arrangedtoefectsaidreversa?when 
the table is moved a predeterminedzdistance in 
either direction,a cross slide upon which.said 
table is mounted,means operativelyconnected 
to Said driving·mechanism for efecting trans 
verse movement of Said cross slide,and connec 
tions between said cross slideand said-drum for 
efecting lateral movement ofthe latter-during 
mOVement of the cross Slide? ·: - :·, 

3. In,a grinding machine,in~Combinationra 
10ngitudinally reciproCable work supporting 
table,driving mechanism for reciprocating?said 
table including a reversing·motor.adaptedto be 
connected to a power Source fordriving-said 
motor,means forautomatically…controlingthe 
operation.of Said motor,and connections between 
Said control means and-said work supporting 
table arranged to efect reversal of said.motor 
when the tableis moved a predetermined dis 
tance-in either direction,:a cross<slide;upon 
which y Said 10ngitudinally reciprocablez Work 
table-is mounted, and means operatively.con 
nected to said driving mechanism for efecting 
transverse movement of saidocrossrslide,.an 
auxiliary means arrangedto be;engaged bythe 2 
table for disconnecting said motor from said 
Source of powerto stop the machinein theevent 
that the tableoverrides said predetermined dis 
tance,Said auxiliary means comprising a single 
switch disposed…substantially Centrally of the 
machine,and,connections betWeen Said croSS 
Side and Said driving,meChaniSm for efecting 
1ateral movement of the latter-during Operation 
of Said cr0SS Side. ?''; ? , 

4. In a grinding machine,in combination,a 
1ongitudinally reciprocable Work Supporting 
table,driving mechanism for reciprocating Said 
table including a reversing motor, adapted,to 
be connected to a power Source for driving?Said 
motor means for automaticaly controlling the 
operation of said motor,and connections between 
said contro1 means and said work Supporting 
table arranged to efect reverSal of Said mOtOr 
when the table is moved a predetermined dis 
tanceineither direction,a CrOSS Slide upon Which 
said 1ongitudinally reciprocable work table is 
mounted,and means operatively Connected t0 
said driving mechanism for,progressively ad? 
vancing or retracting Said CrOSS Slide tranSVersely 
during the reciprocation of said table,an auxil 
iary means arranged to be engaged by the table 
for disconnecting said mot0r from Said SOurce 
of power to stop the machine in the event that 
the table overrides said predetermined distance, 
said auxiliary means comprising a single switCh 
disposed substantially centrally of the machine, 
and connections between Said cross Slide and Said 
driving mechanism for efecting lateral move 
ment of the latter during operation of Said CrOSS 
slide. - - 

5. In a grinding machine,in Combination,a 
1ongitudinaly reciprocable work Supporting 
table,driving mechanism for reciprocating Said 
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table,including a shaft mounted to be capable 
0f rotation in opposite directions,a drum mount 
ed to rotate with and to move 1ateraly upon 
said shaft,two fiexible fiat metal tension mem 
bers connected to diferentends of said table and 
to said drum arranged to be alternately wound 
and unwound on Said drum to efect reciproca 
tion of Said table,a cross slide upon which said 
table is mounted, means operatively connected 
to said driving mechanism for efecting trans 
Verse movement of Said cross side,and connec 
tions between Said cross slide and saiddrum for 
efecting iateral.movement of the latter upon 
said-shaft., · °,,, … - 

.6.In a grinding machine,in combination,a 
1ongitudinaly reciprocable work supporting 
table,driving mechanism for reciprocatingsaid 
table including a shaft mounted to be capable 
of.rotation in opposite directions,a drum 
mounted to rotate with and to move lateraly 
upon said shaft,two flat metal bands connected 
to diferent ends of said table and to said drum 
arranged.to be alternatelywound and unwound 
on said?drum to efect reciprocation of said 
table, a cross slide upon which Said table is 
mounted, means operatively.connected torsaid 
driving mechanism for efecting transyerse 
movement of Said cross side,and connections 
between said crossside and said drum forefect 
ing lateral movement of the latter upon said 
Shaft,said drum being provided with ball bear 
ings,Said Shaft being provided With a plurality 
of longitudinally disposed raceways arranged to 
reCeive Said ball bearings Whereby to provide?a 
driving connection.between Said drum and Said 
shaft and to facilitate lateral mOVement of the 
drum on the shaft.,- - ? 

7.In a grinding machine,in combination,a 
reciprocable work supporting tabie,power driv 
ing mechanism for reciprocating Said table in 
cluding a motor,a power driven Shaft,Worm and 
worm gear connections between Said mOt0r and 
said shaft,a clutch member mounted On Said 
power driven shaft,manually operated mecha 
nism for reciprocating Said table inCluding a 
manually rotated Shaft provided with a handle, 
said manualy rotated shaft being Separate from 
and in end to end alignment with Said power 
driven shaft,a second clutch member mounted 
onsaid manually rotated shaft,an intermediate 
ciutch member shiftingly mounted On Said man?? 
aly rotated shaft arranged t0 be moved into 
operative engagement with Said power driven 
glutch member or Said manually Operated Clutch 
member,driving connections between Said inter 
mediate,clutch member and Said table,and 
means for shifting said intermediate clutch 
member to convert the machine from Said power 
driving mechanism to Said manualy operated 
mechaniSm? ~ ? 

wALTER W. PERKTNS. 
ELLswoRTH ANNIS, 


