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1;

Thls~1nvent10n relates’ gérierally to” checkmg
ﬁxtures and” more partlcularly to ah involute:
tooth*checkmg fixture and’a tailstock moufitirig
base‘ thérefor:-

> It4is“an’ obJect of ‘this*invéntion to prov1de ‘an
involute tooth® checklng figture whlch is- adgpted”
toibe mounted o the tailstock™ of aninvoluté
shling“or! gedar g¥inding 'machine so that the ins
volute teeth of a workpiece, such as a Brogch
or: gear may be checked w1thout removmg the

provide'an ‘mVOlute tooth* checkmg fixtire™ whmh
can qulckly and aecufately check both the form

to’ prowde ‘an 1mpr0ved dlal i 1cator mechanlsm
capable-of indicating: deﬂeetmns oir- either 51de
of the neutral position ‘ofthe ‘pointer whic¢h' en=
ghges the* Work

These and other obJects ‘of ‘this-invéntion’ W1ll
become more apparent frc)m the followmg de-

accompanhying drawings in which: :

Figiitre 1is<a side elevational view'of the ehecks
ings: fixture™of  this ~ invention’ mounted'on tie-
tailstock-of & ‘brodch: grmdmg mgchine;y: .

Fig: 2-is a’top plan viéw of the'structure ilugy
trated in: Fig‘l;i

Fig: 3vis an> enlargetl‘ seet1onal {view" of the
stfucture ‘illustrated -in “Figr-2; takeii along>the’
line*3=-3~ thereof'

Figs 471 s reduced’ front elevatlonal view of’
the structurerillustrated in’Fig. 3, taken in: the o
directioni-of the arrow & thereof; ahd: 1llustra.tmg
the~position’ of “the fixture prior to checking the’
form ‘of a tooth on’ a broach;

Fig:5s g view similat to Fig: 4" 111ustratmg‘the'

position ‘of ‘the fixturé at the completion’ of the” ;-

checkmg operatlon of the tooth;:

1’«’1g ‘67isan enlarged fraghentary: sect1ona1
view of the’structure 1llustrated N Pigd 3 taken’
along» he line' 6-:6"theredf;

Figl 7°is" ah enlarged fragmentary view, pars”
tiglly: in'section’ and’ partially: i elevatlon of”
the portion: of the structure illustrated” m Pigr4r
enclosed’ within the circle” desighated 1; ‘

Figi- 8¢ is ant  efilarged’ fragmentary sectlonal
vieyof the structureé illustratéd in Figr3- taken
alonigsthie line '8-—8 theféof; and”

Fig. 9 is an enlarged view of* t 8
pointér-which engages the work:”

Referrlng Tow to-the’ drawing‘s it~ W111 be “Séen
that. a' tailstock base™ 13 is™securéd-'to’ ‘the 'bed”

3 efd " of the”

5
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longltudlnally extend—

,,TIS Supported on the

aé’ t0 ehgage” the™ upper” afid- lower - surfaces of-
the plate 23. By loosenmg and adJustmg'the
nuts 29 the helght of th' '

< The 5ib-38 has an upper
7 fovmed thefeon, as can’

countersin drexﬁs
doveétail” pro,1ect1oh 36,
be's@en in F‘ig' 6.’

Af slide® 31 is” dlsposed between the sidé walls'
207 and 21 “of FtHe" base’ 13, wh1ch has’ a longl-
tudinally extending dovetall réeess 388, ‘in the
uhders‘lde “tHeféot; - The' dovetail” proaectlon 36

30
of*thHé gily 33" 1s lidably ‘réceived-ini ‘the comple-»

meiital ‘recess 38 in ‘the 'slide 31. The shde L &

isTprovided, ‘adiaéent’ ity resar entl, with a long1-'
tﬂdinally ‘elofigated,’ transversely exténding open=’

5. IET38. and g tapped aperture 4f i provided in-
the ‘réar end of'{ ‘thig” s11de 371 which commum-'
chiteS " with" the” opiening 397 A bushing 43" is

Finto” th tappeEd-ab ’rtu'r‘e”4! and"” sup-’
pdrts gt rotatable shank portlon ‘45; of a shoul="
dered setew”™ 41 ‘wihich® prOJects ‘into the ‘opening”
39 A'hundle 497 is Tigidly ‘séured 'to tHe oiiter”
end: of the shank “portioh *45; intorder to rotate'
the’ séreiw 4T, . block 51 i 'disposed within the’

opening ‘397 afid i provided-with aii 1ntegral»
thireaded steni 58 “exténdiii transversely thrsugh
a vertlcally ‘elohgdted: aperture ‘55 in" the® side”
wall 24 ‘of’ ‘the base’ 13 - Anut 51 is secuied ‘to

the-outer end of the Stem’ 53 ‘to secufe the block”
5ie to‘the. ‘base side™wall 21 ThHe blodk 51 'has"
af:"”lon'git [din#ll extendmg tapped aperture 597
theféin,” in® which: srrecelved thd’ threaded por="
tioly-of theserew 47T, 'so “that: when the*handle”
497 isetirned;: the*shde ‘31" will' be ‘moved longi-
tadingilg: along the' ‘giyt 33. drwardly -of* the” .
blotk *51, a cap>seréw 63 is™prévided which exs"




2,652,665

tends through the side wall 21 of the base {3,
the opening 39 in the slide 37, and is threadably
received at 64 in the opposite side wall 20, of
the base 3. By tightening the cap screw 83,
the side walls 20 and 21{ are compressed against
the side faces of the slide 31, and prevent move-
ment of the slide with respect to the base after
it has been longitudinally adjusted. Depending
dust plates 65 are secured to opposite ends of
the slide 37, to prevent the ingress of dirt be-
tween the slide and the plate 23. .

Forwardly of the opening 239, the slide 37T is
rormed with a slot or cutout portion 67, in which
is received members to be hereinafter described.
The extreme forward end of the slide 37 is pro-
vided with a keyway T1 in which is received a
complemental key portion of a center 18. The
center 13 is rigidly connected to the forward end
of the slide 37 by means of countersunk cap
secrews T15. The pointed end of the center is
adapted to engage one end of a broach 71, as
illustrated in Fig. 1, and the opposite end of
the broach 171 is conventionally supported in
the grinding machine index head (not shown).

It will thus be seen that the center 13 may
be adjusted vertically to align with the center
of the index head by loosening the cap screw
62 and the nut 37 on the stem of block 51, and
then threading the nuts 29 upwardly or down-
wardly., Horizontal adjustment is accomplished
by turning handle 49, so that the center 73 will
properly engage the end of the broach 71 to
support the same while involute teeth or splines
78 are ground thereon by means of a form grind-
ing wheel 80, illustrated in dot and dash lines
in Fig. 1.

The fixture for checking the form and spac-
ing of the broach teeth 19 is generally indicated
at 81, and is illustrated in the drawings in its
position on the tailstock.  However, it is to be
understood that during the machining opera-
tion, the checking fixture 8f is detached from
the tailstock, and only after the grinding oper-
ation has been completed, is it secured to the
tailstock in order to accurately check the form
and spacing of the broach teeth. This arrange-
ment, therefore permits the broach teeth to be
checked, without removing the broach from the
grinding machine. -

. The checking fixture 81 includes a stationary, .

generally T-shaped plate 83. The horizontal leg
85, of the plate 83, is provided with a longitudi-
nal slot 87 in the underside thereof, as shown
in Fig. 6, in which a key 89 is secured by means
of countersunk screws ¢i. The key 89 is adapted
to be received in a slot 83 formed in the upper
surface of the slide 31, above the opening 39
therein. Screws 95 are provided for rigidly se-
curing the plate 83 to the slide 27, as can be
seen in Fig. 2. The vertical leg 97 of the plate
53 extends above and below the horizontal leg
85 and when the parts are assembled, the rear
face of the lower portion of the vertical leg
87 abuts against the back face of the slot or cut-
out portion 61 of the slide 37, so that the plate
83 is rigidly held with respect to the slide.

A second vertical plate 89 is pivotally mount-
ed on the plate 83 by means of a pivot pin,
generally indicated at 101, and the rear. face of
the plate 99 engages and slides on the front
face of the vertical leg 97 of the plate 83. . The

pivot pin (61 is formed with an annular hub-.

like portion 103, intermediate its. ends, which is

received in & recess 185 in the lower portion of.

the vertical leg 97 and an aligned recess in the
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second plate 99. A threaded stem 10T extends
rearwardly from the pivot pin hub portion (03,
through an aliened threaded aperture 189 in the
lower portion of the plate 83 and carries a nut
{{{ which. secures the pivot pin 101 fixedly with
respect to the plate 83 and preloads bearings
117 as hereinafter explained. Forwardly of the
pivot pin hublike portion 183, a circumferential
flange (i3 is formed, which has outwardly con-
verging conical side walls, and which is located
within a recess {i5 of the second plate 88. A
plurality of steel balls {{7 are disposed around
the outer periphery of the recess 115 and on
opposite sides of the pivot pin flange (13. A
centrally apertured cover plate {19 is secured in
the front face of the plate 99, by means of coun-
tersunk screws i21 and thrusts against the steel
balls il7. By tightening the nut iil on the
threaded stem of the pivot pin, the flange 113
is pulled rearwardly against the rear set of steel
balls {17 so as to force the second plate 99 against
the plate 83, and thereby prevent any play be-
tween the plates 83 and 88 respectively, but still
permit the second plate 99 to be swung in a true
vertical plane, with respect to the first plate 83.
"The plate 119 loads the two sets of balls against
the conical flange i3 and the recess {15, thus
providing a preloaded ball bearing pivot for the.
plate 99.

A tapered pin 123 is adapted to be inserted
through an aperture 125, adjacent the upper
end of the plate £3, into a tapered aperture 121
of the swinging plate 99, to center the swinging
plate with respect to the stationary plate 83,
for a reason which will hereinaiter appear.

T order to hold the second plate 89 against
movement with respect to the first plate, when
the tapered pin 123 is removed, a clamp {3{.1s
provided adjacent the upper end of the plate
83. The clamp {31 has a rearwardly extending
threaded stem §33 which projects through an
aperture 135, adjacent the upper end of the first
plate 83. The clamp {8{ is of a generally hollow
rectangular shape, as seen in Fig. 2, and the front
wall thereof has a downwardly projecting nose
{37 formed thereon. The clamp nose {37 {fits
over, and engages the front face.of an upstand-
ing arcuste flange i39 formed on the upper arcu-.
ate surface of the plate 98. . A thumb nut (43 is
threaded onto the outer end of the threaded
stem 133, of the clamp, so that by adjusting the
thump nut the clamp may be tightened, to hold
the plate 95 against movement with respect to
the first plate 82, or loosened, to allow the sec-
ond plate to swing relative to the first plate.

Due to the hollow construction of the clamp
31 the top surface of the flange 138, of the swing-
ing plate 99, and the forward portion of the
upper arcuate surface of the plate 83 may be
viewed by looking down through the center of
the clamp. Secured to the upper surface of the
flange 189 is a plate {25 having a protractor scale
marked thereon. A similar plate -{46, having
a vernier scale marked thereon, is secured to
the upper surface of the plate 83, so that when
the second plate is centered with respect to the
plate 83, the zero marking on the vernier scale
will be aligned with the zero marking on the reg-
ular scale. Therefore when plate 89 is swung
relative to plate 83 the amount of such move-
ment may be read by means of this protractor
and vernier scale.

The opposite side walls: of the swinging plate
89 are cut back s0 as to converge rearwardly and
provide in.effect a male dovetail {49 (Fig. 2). A
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' 5
‘bar likke member I8l is mounted for vertical move-
aent .on -the front face .of the swinging plate
99 and held in sliding engagement therewith by
means. of .o female dovetail formed on the rear
face ‘thereof, which receives the .male dovefail
149 .of the.swinging plate 99.  The female. -dove-
tail .of the bar 456i is formed by means of a rear-
wardly projecting Jdeg k53, on-one -end of the bar
451, and ;an .adjustable .gib 155 -on the -opposite
end. . The-gib -155 may -be loosened or tightened
against the male -dovetail 149 to eliminate .play
Fet permit vertical sliding .of the -bar 151 on the
swinging -plate 99. .

As best shown .in Figures .3 .and -8 the lower
portion .of the rear face of the bar 5 is:pro-
vided with .2 pair . of spaced recesses 157 in.each
of -which is received a roller 158. Each of ‘the
rollers 158 is journaled-on a shaft :i83 by means
of ‘bearings 46{. The free -ends of the .shafts
463 are fixed in -apertures k65 in the bar 154, so
that 'the rollers -138 :are rotatably ;journaled on
the bar (51.

An annular base. circle roller IB'! is Journaled
.on the forward shank portion 168 of the wivot
pin 404,
means-of a.set screw 68. The.outer periphery-of
the roller K61, below and on opposite sides of ithe
pivot -pin: shank {88 is cut to provide :notches
411 As-can -be seen.in Fig. 8, a hook like mem-
ber 113 is received in each of the notches il
-and has one end of -a flat flexible steel tangent
band. 115 secured thereto. Each of the bands
extends around a portion of the outer periph-
ery: -of- the roller 187, on opposite sides thereof
.and in axially spaced relation to each -other so
@s. to-cross-and extend outwardly in-opposite di-
rections :along 'a commen tangent 1o ‘the roller.
The opposite ends .of the bands .are connected
1o the ends-eof a tangent bar {18 which has a
flat surface 118 that, in operation, rests.on the
Jbands.-at the point of their common tangency
to the base circle roller £81. The :connection
.between the: ends of the bands and the ‘ends-of
‘the tangent bar is effected by means of screws
214. Bach of the screws 24t is received in . .a
qnoteh in the underside of depending flanges 242,
-at each end-of the tangent-bar. The-outer face
.of each flange 212 is.recessed to receive the-inner
-end-of a thumb nut 213, which in turn thread-
.ably receives the-outer -end of one.of -the screws
214,
each band 175 will be tightened against the base
-xoll. t61. »

The -fangent bar 19 has its back face abut-
ting against the lower portion-of‘the front face
.of swinging plate 99, and the cover plate 49.
- Intermediate the front and rear faces of the
tangent bar 138 an upwardly opening, longitudi-
nally extendmg, T-slot 181 is provided; in which
is.received the head of a-headed. bolti83. The
threaded-stem of the:bolt 183 is-fixed in the un-
.derside .of. the bar I8} near its center, 5o as to
slidably and loosely secure the tangent bar 179
40-the bar-{5{. The top.face of the rear portion
‘of ‘the. tangent bar :119 is pitched downward an-
gularly at. 185, as-seen in Fig. 3, :-and-the rollers
153 which are supported by thebar i &d-are adapt-
ed. to xoll.on this pitched surface. In order to
prevent -vertical play between the base roller 161
.and- the. tangent :bar 1179, the.. lower end- of:.a
thumb-screw 188, which:is- threac’ed into -a:for-
wardly projecting boss: 189-.0n the -upper end of
i‘.he swinging plate:99, is-adapted: to be:screwed
downwardly against the -tap. face-of the bar (51
.and -thus-load-the:rollers : 59:against: the surface

and is -adapted to be locked thereto by ¢
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‘respective end of the tangent bar.
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185 of the tangent bar 119. This forces the bot-
tom face of the tangent bar.against the tangent
Jbands 175, and the roller 161, .and the inclined
face- 185 prevents the tangent ‘bar- from ‘moving
away from the front face .of -swinging plate 99.
In this.way, therefore, the bar {51 and its trans-
versely spaced rollers 59 effectively hold .the
tangent bar. 119 against the base roli 1671 and
therefore -eliminate any play which .may .occur
therebetween. ) )

In.oxder to prevent the fangent bar from slid-
ing transversely out of the bar i5{ when the
bands 475 are removed,-a stud 192 and a pin
{92’ are provided in the opposite ends .of the
T-slot 181 -of the tangent bar, to :act .as stops
for the headed bolt 483. .In erder to positively
hold the tangent bar in .its.central pos1t10n dur-
ing adjustment, a tapered pin 193 is ada.pted to
-be slidably received in.a forwardly prOJectmg boss
194 -of the bar I5f, .and in a noteh .85, in the
top face of the tanvent Jbar, and ad;acent the

front face thereof,

The forward face .of the tangent bar Q19 is
formed with s dovetail recess (96 which receives
.a dovetail projection 497 formed.on the back.face

.of a plate 199, which is therefore movable trans-

versely with respect-to the tangent.bar 118. End
Dplates 201 are :secured, by means.of ;screws .202,
1o each -end. of the sliding -plate [99.and the.end
plates overlap -a portion of s#he tangent bar.end
faces. The end faces of the tangent bar 119 are
notehed inwardly to permit the -overlapping por-
tion of the end plates 201 .to-be received therein
when the plate 199 is moved. relative to the tan-
gent bar. A thumb screw .203 .is \threadably e~
-ceived -in .each of the end plates 201 .and the in-
ner end of each thumb serew is.adapted to-abut
.against the inner end .of the notch cut .in. .its
By turning
the thumb screws 203, the sliding plate £99..can
-be meoved transversely with .respect: to the tan-
gent bar and fized relative thereto in.any de-
sired position. _

As can.be seen in Figs. 1 and 4 the bottom. edge
of the plate 199 is notched at 284, adjacent.one
end thereof.. The front.face of the tangent bar
-19,.behind the notch-264 is tapped and counter-
sunk to receive a cap screw 285. The-tangent
Jbar is slotted :along the line--286 (Fig..1), inter-
mediate-its-ends in-the vicinity.of the screw 205,

8o that .when the screw is threaded into-its .ap-
erture and tightened, -the dovetail portion. of .the

tangent bar will collapse -against- the -dovetail

‘portion .of the sliding plate 199 rand clamp: the
.plate 199 against movement relative to the tan-

-gent bar.

An upstanding gauge lug 287 is:formed- on-the
top face of the-sliding plate 199, adjacent-one
end thereof; as can-be.seen in Fig.. 4. :Adjustably

secured to-the tangent -bar 118.is an upstanding

gauge lug 289, which is spaced. longitudinally:rof
‘the tangent bar from the-lug.246F and.is-in -align-
‘ment therewith, so that the distance between

‘the .gauge .lugs can be .accurately measured by
-gauge- blocks or. either inside or oufsidecalipers
Afor reasons-which will-hereinafter appear.
- An-indicater arm:.249-is: pivotally mounted:on
the front-face of -the-sliding :plate {99, by-means
-of -a; pin 228 which pivotally: connects:a-pair of
) transversely spaced upstandingears: 22, .formed
-on the rear, upper end-of said-arm, to:the oppo-
:site- ends: of a boss: 223 formed on. the top-face

of ‘the plate 1899. 'The lower rear :end: -of the

arm 249 -which is' in -the form: .of ;2 flat plate is
:adapted- itoabe secured-to-the:front face of the
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plate 199 by means of a thumb screw 221. By
unscrewing the thumb screw 227, the arm 219
may be swung upwardly with respect to the plate
{89, The extreme forward end of the arm 219
has a vertically depending end 229 formed there-
on, in which is received a screw 231, having a
conically pointed end 235. The pointed end 235
of the screw 231 rotatably supports the forward
‘end of a pointer arm 238 through a bearing 240.
The rear end of the pointer arm 239 has a simi-
lar bearing 241 mounted therein which receives
the pointed end of a screw 243, which in turn is
threaded into the rear end of the indicator
arm 219. ‘

A pointer 245 is mounted in the forward end of
the pointer arm 239, by means of a threaded stem
247 and a nut 248, so that it is possible to ad-
just the pointer 245 vertically with respect to
its arm 239. The end of the pointer 245, is
adapted to contact the teeth or splines of the
proach 11. In order to insure that any errors in
the tooth form will be measured on a tangent
‘to the base circle extending through the point
of contact between the pointer 245 and the in-
volute form, the end of the pointer is formed as
‘a truncated cone which contacts the involute
form at the edge of the base of the cone, as best
shown in Figure 9. The diameter of the base
of the cone is so correlated with the length of the
pointer that on limited pivotal movements of the
pointer, the point of contact between the pointer
and the involute form ‘travels in a straight line
parallel with the tangent bar. A conventional
dial indicator 249 is rigidly mounted oh one of

‘the ears 221, of the indicator arm, adjacent the j3

front face of the sliding plate, and its depending
pivoted actuating arm 251 abuts a horizontal arm
portion 253, which is connected to and extends
outwardly on one side of the pivotally mounted
pointer arm 239.

A centering spring housing 257 is rigidly
mounted on the left hand end of the indicator
arm rear portion, adjacent the front face of the
sliding plate 199, as viewed in Figs. 4 and 7. A

pair of cup shaped members 259 are threaded .

into the threaded cylindrical bore 258 of the
housing 257, and thus form a cylindrical recess
260 having end walls 261 and 262, each of which
has a central aperture 263 therethrough. Ex-
tending upwardly through the apertures 263 in
the members 259 with substantial radial clear-
ance, and through the recess 260 is a plunger 265
which has its upper end threaded, to receive
thumb nuts 267 thereon. The hub portion 289 of
the lower thumb nut 267 extends through the
aperture 263 in the end wall 261 of the upper
member 259. The lower end of the pin 265 is en-
larged at 271, to provide a shoulder. Disposed
within the recess 260, and surrounding the pin
'265, is a coil spring 213 which abuts loose washers
215 and 211 disposed above and below the spring,
respectively. The washers 275 and 277 each have
a pair of buftons 278 mounted on their outer
faces at diametrically opposed points adjacent
the outer edges of the washer, and a pair of dia~
metrically opposed buttons 278’ located adjacent
the inner edges of the washer. The thumb nuts
261 are adjusted on the plunger 265 so that the
buttons 279 on the upper washer 215 abut the
lower end of the thumb nut hub portion 268,
while its buttons 278 abut the end wall 261. The
buttons 279 on the lower washer 217 then abut
the upper end of the plunger shoulder portion
211, and its buttons 278 abut the lower end wall
262. Under these circumstances the spring 213
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is under compression. Thus the plunger 265 may
be moved upwardly or downwardly against the
action of the spring, but when the plunger is re-
leased, the spring and washers will return the
plunger to its central position, as illustrated in
Fig. 7 and positively hold it in that position.

The lower end of the plunger 265 is fixedly
connected to the outer end of an arm portion 279,
which extends outwardly on the opposite side of
the pointer arm 239, from the arm portion 253
which contacts the dial indicator plunger.
Therefore, the centering spring arrangement
will positively zero the dial indicator, and
will always return the pointer 245 and the
needle of the dial indicator to =zero, after
the same have been actuated, in either direction.
If desired, the location of the pointer may be ad-
justed, by adjusting the cap members 258, within
the housing 257, and then adjusting the thumb
nuts 267, so that the spring and washers will be
in a centered position, as previously described.

In operation the center 13 of the tailstock 11
is engaged in the end of the broach 71, by ad-
justing its height, by means of the screws 25, as
previously described, and by adjusting it horizon-
tally by means of the handle 49 and screw 41.
After the broach has been ground by the grind-
ing wheel 88, and it is desired to check the form
and spacing of the involute teeth formed there-
on, the grinding wheel is either removed or
moved away from the tailstock. The checking
fixture 8f, during the grinding operation is dis~
assembled from the tailstock.

While the checking fixture 8! is disassembled
from the tailstock, the swinging plate-99 is cen-
tered on the stationary plate by means of the
tapered pin 123. The gib 155 is then adjusted to
take up any play between the roller bar {51 and
the swinging plate 99. The tangent bar and in-
dicator assembly is removed from the fixture by
removing the stud 192 from one end of the tan-
gent bar and sliding the same outwardly from
the roller bar 151 so that the headed bolt 183 is
removed from the T-slot 18{. The tangent bhar
is then set on end on a flat surface such as a
surface plate and the point of the pointer 245 is
adjusted to the exact known distance from the
notch (95 in the tangent bar. This distance may
be, for example, one inch and the adjustment
can be made by turning the thumb screws 203
so as to move the sliding plate (99 and the
pointer 245 the necessary amount. Also by ad-
justing the cap members 259 in the centering
spring housing, as bpreviously described, the
pointer may be moved a limited distance, with
respect to the tangent bar without introducing
errors due to the angular movement of the
pointer. The sliding plate {99 is then secured
against movement to the tangent bar 119 by
means of the cap screw 205, and the gauge lug
208, on the tangent bar, is adjusted to exactly
one inch, or the known distance, from the gauge
lug 267 on the plate 199.

The proper size base roll 167 is then placed
on the forward end of the pivot pin 101, so that
the diameter of the base roll plus twice the thick-
ness of the bands (which are formed of shim
stock) corresponds exactly to the diameter of the
base circle on which the involute teeth of the
broach are generated. The tangent bar {719 is
then replaced in the fixture and the stud 192
threaded into the tangent bar to prevent it from
§liding off the roller bar. The tapered pin 193
is then inserted into the notch 195 in the tangent
bar to positively secure the tangent bar in its
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central position. The * swinging plate 89 is
brought to its central position and the taper pin
123 inserted. The bands 175 are then connected
to the base roll I6T; while the latter is free to
rotate on the forward end of the pivot pin. The
tangent bands are then tightened by adjusting
the thumb nuts 243. Since at this time the roll
167 is free to rotate, equal tension in the two
bands is assured. The set screw 189 is then
tightened to secure the base roll 167 against ro-
tation, on the forward portion of the pivot pin
H0f. The thumb screw 189 is threaded down-
wardly in the boss (90, of plate 89, against the
bar 154 to load its rellers 158 against the tangent
bar, to thereby take up any play between the
tangent bar and the base roll {67, so that the
tangent bar can roll on the base roll (8% but
eannot slide witlr respect thereto. Al of these
adjustments insure that the center of the pointer

will' lie- exactly in the vertical plane containing

the axis of the broach when the fixture is as-
sembled and the outer faces of the gauge lugs
207 and 209 are exactly one inch apart. Once
these adjustments are made they need not be
repeated when the unit is- removed from or in-
stalled on the tailstock, or when bhase rolls are
changed.

The ‘cheeking fixture is then mounted on the
tailstock by securing the stationary plate 83 on
the upper surface of the:-tailstock by means of
key' 89 and screws 9%, as: previously described.
It. will be understood that the broach may be ro-
tated and fixed by means: of the usual index head
in the position in which the:two uppermost teeth
in the transverse plane:of peinter 245 are at equal
distances on opposite sides:of the vertical center
line. Aceordingly the pointer will now be: dis-
posed’ exactly midway between the two. upper-
most involute teeth 19 on the broach T1.

By caleulation, the- tangential distanee from
the vertical eenter-line of the base cirele of: the
teeth on the biroach 7% fo- the point on: the in=
volute curve: at which the involute tooth form
begins can be determined. The pointer 245 ean
then: be moved tangentially a calculated distanece
by adjusting the- thum®b- serews 283 and measur-
ing the caleulated amount of movement: between
the gauge lugs 20T and 209. The amount of
movement provided should, of course, be: less
than the calculated: distanee by the: radius of the
conical base of the pointer 245, The contacting
edge of the pointer- 245 will now lie- at the base
of the tooth form: to be checked. By then re-
moving- the tapered pirr 123 and the tapered pin
193, which fits into the notclhr of the tangent Bar;
the plate 99 can be swung about the pivot pin- 10t
so. as to cause the tangent bar 179 to rollf on the
base roll {6T. This will cause the pointer 245
to move on the path of the desired tooth fornr,
and‘the dial indicator 249 will indicate any varia-
tions in the form of the tootlr being checked.
The amount which: the plate 99 has moved’ angu-
larly can be determined by reading the: scales
mounted on the upper end of the swinging plate
99 and stationary plate 83, and thus the loca-
tion of any errors in form determined.

Tn most involute gear and spline teeth the base
circle is of smaller diameter than the root di-
ameter of the teeth and consequently the pointer
245 cannot engage the involute form at the base
circle. It is for this reason that the indicator
arm is pivoted at 220 so that it can be swung
upwardly out of the way until after the pivoted
plate has been swung, as above described, far
enough to permit engagement of the pointer-with
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innermost part of the tooth flank. The pointer
245 can then be moved in the opposite direction,
twice the distance it was moved in the first place,
50 as to be at the theoretical base of the tooth
form for the adjacent tooth. This movement is
accomplished By adjusting the thumb screws 203
and measuring the movement between the gauge
blocks 207 and 2089. By swinging the plate 99 in
the opposite direction, the pointer 245 will again
move on the path of the desired tooth form and

‘any variations in the form of the tooth being

checked as well as its distance from the: other
tooth will be indicated on the dial indicator. It
will be noted that in this case the oppesite side
of the pointer- is. engaging the tooth and that
therefore the indicator is actuated: in the- oppo-
site direction if the tooth spacing is too- small.
In order to insure accurate readings in opposife
directions from a neutral point the indicating
mechanism includes the previously described
positive centering: device within housing 25T.
This permits measurements of tooth spacing
which has hitherto been impossible with involute
checking devices.

It will therefore be seen that both the form and
the spacing of the teeth of the broach, splined
shaft or gear can: be quickly and accurately
checked, without removing the workpiece from
the grinding machine: The entire checking fix-
ture can be removed from the tailstock as o unib
and reinstalled without difficulty and without. dis-
turbing any of the adjustments: This greatly
facilitates checking of involute forms.

While the use of tension bands: cormecting the
tangent bar and base roll is preferred, it: will be
apparent that the bands may be omitted, if de-
sired, and friction between: the tangent bar and
base roll relied upon to prevent slippage. Im:that
case the base roll will be the full base cirele di~
ameter of the form checked. When the bands
are used the effective diameter of the base roller
is its actual diameter plus twice the thickness of
the: hands.

I claim:

1. A fixture for checkmg the form and spacing
of circumferentially spaced involute teeth of a
member, including a: roller element having an
outside diameter equal to that of the base cirele
on which the involute teeth of the member are
generated, means for supporting. said roller ele-
ment in axial alignment with said toothed mem-
ber, a tangent bhar supported on said roller ele-
ment and adapted: to be rolled therecn, a: pointer,
means pivotally mounting: said pointer-on: said
tangent bar; indicator means operatively: con-
nected to said pointer; adiustable eentering
means supported on said tangent bar and: epera-
tively' connected to. said pointer for eperatively
returning said indicator and said pointerte: zero
following displacement i either of two: opposite
directions; means for adjusting said pointer to
a known peint with respect: to-said involute teeth
base circle, and means for shifting: said: peinter
a known distance parallel to a tangent to said

. base circle.

2. A fixture for checking the form and spacing
of circumferentially spaced involute: teeth. of &
workpiece, including a roller element having  an
outside-diameter equal to that of the base: circle
on which the involute teeth: of the workpiece: are
generated; means for supporting said roller ele-
ment in axial alignment with said workpiece, g
tangent bar supported: on said roller element and
adapted to be swung in rolling engagement there-
with, a member mounied on one face: of said
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tangent bar and movable longitudinally with re-
spect thereto, a pair of members mounted respec-
tively on said tangent bar and member and hav-
ing surfaces which extend transversely to the
tangent bar and are longitudinally aligned so
that they may cooperate with a measuring device
for measuring the longitudinal position of said
member with respect to said tangent bar, means
for fixing the tangent bar in a position of refer-
ence, a work engaging element movably mounted
on said member and having a work engaging
portion movable approximately parallel to the
tangent bar, said portion of the element being
located in a known position with respect to the
theoretical location of the involute form to be
checked when said tangent bar is in said position
of reference and said surfaces on said members
are spaced a predetermined distance, an indicator
mechanism operatively connected to said element,
and means for adjusting said longitudinally mov-
able member parallel to said tangent bar, where-
by the work engaging surface on said element
can be located at the theoretical position of the
tooth form to be checked by changing the dis-
tance between the surfaces on said members by a
calculated amount.

3. A fixture for checking the form and spacing
of circumferentially spaced involute teeth of a
workpiece including a roller element having an
outside diameter equal to that of the base circle
on which the involute teeth of the workpiece are
generated; means for supporting said roller ele-
ment in axial alignment with said workpiece, a
tangent bar supported on said roller element and

adapted to be swung in rolling engagement there- 3

with, a member mounted on one face of said tan-
gent bar and movabile longitudinally with respect
thereto, a pair of members mounted respectively
on said tangent bar and member and having sur-
faces which extend transversely to the tangent
bar and are longitudinally aligned so that they
may cooperate with a measuring device for meas-
uring the longitudinal position of said member
with respect to said tangent bar, means for fixing
the tangent bar in a position of reference, a work
engaging element movably mounted on said
member and having a work engaging portion
movable approximately parallel to the tangent
bar, said portion of the element being located in
a known position with respect to the theoretical
location of the involute form to be checked when
said tangent bar is in said position of reference
and said surfaces on said members are spaced a
predetermined distance, an indicator mechanism
operatively connected to said element, means for
adjusting said longitudinally movable member
parallel to said tangent bar, whereby the work
engaging surface on said element can be located
at the theoretical position of the tooth form to
be checked by changing the distance between the
surfaces on said members by a calculated amount,
and centering means operatively connected to
said work engaging element for operatively re-
turning said indicator to zero following displace-
ment in either of two opposite directions.

4. A fixture for checking the form and spacing
of circumferentially spaced involute teeth of a
workpiece, including a detachable roller element
having an outside diameter equal to that of the
base circle on which the involute teeth of the
workpiece are generated, means for supporting
said element in axial alignment with said work-
piece, a tangent bar supported on said roller ele-
ment and adapted to be swung in rolling engage-
ment therewith, a member mounted on one face
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of said tangent bar and movable longitudinaily
with respect thereto, a pair of members mounted
respectively on said tangent bar and member and
having surfaces which extend transversely to the
tangent bar and are longitudinally aligned so
that they may cooperate with a measuring device
for measuring the longitudinal position of said
member with réspect to said tangent bar, detach-
able tension bands for connecting said roller ele-
ment and said tangent bar to prevent slippage
therebetween, means for fixing said tangent bar
in a position of reference during the tensioning
of said bands, a work engaging element movably
mounted on said member and having a work
engaging portion movable approximately parallel
to the tangent bar, said portion of the element
being located in a known position with respect
to the theoretical location of the involute form
to be checked when said tangent bar is in said
position of reference and said surfaces on said
members are spaced a predetermined distance,
an indicator mechanism operatively connected to
said element, and means for adjusting said longi-
tudinally movable member parallel to said tan-
gent bar, whereby the work engaging surface on
said element can be located at the theoretical
position of the tooth form to be checked by
changing the distance between the surfaces on
said members by a calculated amount.

5. A fixture for checking the form and spacing
of circumferentially spaced involute teeth of a
workpiece including a spindle having its axis
fixed on the axis of said workpiece, a detachable

. roller element mounted on said spindle and hav-

ing an cutside diameter equal to that of the base
circle on which the involute teeth of the work-
piece are generated, a tangent bar supported on
said roller element and adapted to be swung in
rolling engagement therewith, a member mount-
ed on one face of said tangent bar and movable
longitudinally with respect thereto, a pair of
members mounted respectively on said tangent
bar and member and having surfaces which ex~
tend transversely to the tangent bar and are lon-
gitudinally aligned so that they may cooperate
with a measuring device for measuring the longi-
tudinal position of said member with respect to
said tangent bar, detachable tension bands for
connecting said roller element and said tangent
bar to prevent slippage therebetween, releasable
means for locking said roller element to said
spindle so that said roller element is freely ro-
tatable on said spindle during the tensioning of
said bands, means for fixing said tangent bar in
a position of reference during the tensioning of
said bands, a work engaging element movably
mounted on said member and having a work en-
gaging portion movable approximately parallel
to the tangent bar, said portion of the element
being located in a known position with respect
to the theoretical location of the involute form
to be checked when said tangent bar is in said
position of reference and said surfaces on said
members are spaced a predetermined distance,
an indicator mechanism operatively connected
to said element, and means for adjusting said
longitudinally movable member parallel to said
tangent bar, whereby the work engaging surface
on said element can be located at the theoretical
position of the tooth form to be checked by
changing the distance between the surfaces on
said members by a calculated amount.

6. In combination, a tailstock for a grinding
machine, a center rigidly secured to said tail-
stock, said tailstock having a fiat surface fixed
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relative to said center, a detachable involute
tooth checking fixture mounted on said tailstock
flat surface, said fixture including a member hav-
ing a flat surface engaging said tailstock flat sur-
face, a roller element having an outside diameter
equal to that of the base circle on which the in-
volute teeth of the member are registered, means
connected with said fixture for supporting said
roller element in axial alignhment with said cen-
ter, a tangent bar supported and adapted to roll
on said roller element, a pointer, and means
mounting said pointer on said tangent bar.

JAMES L. JESSUP.

HARRY H. GOTBERG.
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