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- 1. 

This invention relates generally to checking: 
fixtures and more particularly to an invölute 
tooth checking fixture and a tailstock mounting 
base thereför 

It is an object of this invention to provide an 5 
involute tooth'checking fixture which is adapted 
to be mounted on the tailstock of an involute spline:or; gear grinding machine so that the in 
volute teeth of a workpiece, such as a broach 
or gear; may be checked without removing the 
workpiece from the machine in which it is ground 

It is a further object of this invention to 
provide an involutetooth checking fixture which: 
can quickly: and accurately check both the form 
and-spacing of the teeth of a workpiece. 

It is a farther object of the present invention 
to provide an improved dial-indicator mechanism 
capable of indicating: deflections: on either side 
of the neutral position of the pointer which en- 20 
gages the work: . 
These and other objects of this invention will 

becóme more apparent from the following; de 
tailed description taken in conjunction with the 
accompanying drawings in which: 

Figure 1 is a side elevational view of the check 
ing: fixture of this invention mounted on the 
tailstock of a broach grinding machine; . . . 

Fig: 2 is a top plan view of the structure" illus 
trated in Fig.1; . 50 

Fig. 3 is an enlarged sectional view of the 
structure illustrated in Fig. 2, takeni along the 
line 32-3; thereof;: . . . . . 

Figg 4 is a reduced front elevational view of 
the structure illustrated in Fig. 3, taken in the is 
direction of the arrow "4 thereof, and illustrating 
the position of the fixture prior to checking the 
form of a tooth on a broach; : . . . . 

Fig. 5 is a view similar to Fig. 4 illustrating the 

25 

position of the fixture at the completion of the 40. 
checking operation of the tooth; 

Fig. 6 is an enlarged fragmentary sectional 
view of the structure illustrated in Fig.: 3 takéh 
along the line 6 -6thereof; 

Fig. 7 is an enlarged fragmentary view, pari 45 
tially in section and partially in elevation, of 
the portion of the structure illustrated in Fig. 47 
enclosed within the circle designated: 7; 

Fig. 8 is an enlarged fragmentary sectional 
view of the structure illustrated in Fig.: 3 taken 50 
alongs the line 8-8 thereof; and - 

Fig. 9 is an enlarged view of the end of the 
pointer:which engages the work: . ... -- 

Referring now to the drawings, it will be seen 
that a tailstock base i3 is secured to the bed 55: 

i) 

alongitudinally 

2. 
g machine by means oft Est1: Cross keys. 9"are 

prev lateral movement of the 
: 3 with respect to the bed plate 9: 

base 3 is f 
entin 

tock base 3 by mea. threadably reg 
in the base 

the plate 23. By loosening and adjusting the 
nuts, 29 the height of the plate 23 may be varied 
with respect to the base, for a reason which will 
hereinafter appear. The upper surface of the 

e 23 is formed, intermediate its ends, with idinally extending groove or notch 3. 
s' received in the groove 3 ?, and secured 

the plate 23 by means of longitudinally spaced, 
countersunk'screws 35. The gib 33 has an upper 
dovetail projection 36, formed thereon, as can 
be seen in Fig. 6. - - - - 
A 'slide-37 is disposed between the side walls' 

20 and 2 of the base' f3, which has a longi 
tudinally extending dovetail recess 38, in the 
underside thereof. The dovetail projection 36 
of the gib33 is slidably received in the comple 
mental recess 38 in the slide 37. The slide 37 is provided, adjacent its rear end, with a longi 
tudinally elongated, transversely extending open 
ing 39; and a tapped aperture: 4 f is provided in 
the rear end of the slide 37 which communi cates with the opening 39. A bushing 43 is 
threaded into the tapped aperture 4 and sup." 
ports a rotatable' shank portion 45; of a shoul 
dered screw 4 which projects into the opening: 
39: A handle 49 is rigidly secured to the outer 
end of the shankportion 45, in order to rotate 
the screw'47. A block 5 is disposed within the opening 39, and is provided with an integral. 
threaded stem 53 extending transversely through 
a vertically elongated aperture 55 in the side 
wall 2-f 'of the base f3. A nut 57 is secured to 
the outer end of the stem 53 to secure the block 
5 to the base sidewall 2 f. The block 5 has ngitudinally extending tapped aperture 59 
therein, in which is received the threaded por: 
tion of the screw 47, so that when the handle 
49 is trned; the slide3T will be moved longi tudinally along the gils, 33. Forwardly of the 
block 5t, a cap screw 63 is provided which ex 
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tends through the side wall 2 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 63, 
the side walls 20 and 2 are compressed against 
the side faces of the slide 37, 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 39, the slide 37 is 
formed with a slot or cutout portion 67, in which 
is received members to be hereinafter described. 
The extreme forward end of the Slide 3 is pro 
vided with a keyway 7 in which is received a 
complemental key portion of a center 73. The 
center 73 is rigidly connected to the forward end 
of the slide 37 by means of counterSunk cap 
screws 75. The pointed end of the center is 
adapted to engage one end of a broach 77, as 
illustrated in Fig. 1, and the opposite end of 
the broach 77 is conventionally supported in 
the grinding machine index head (not shown). 

It Will thus be seen that the center 3 may 
be adjusted vertically to align with the center 
of the index head by loosening the cap Screw 
63 and the nut 57 on the Sten of block 5, 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 77 to 
support the same while involute teeth or splines 
9 are ground thereon by means of a form grind 

ing wheel 83, illustrated in dot and dash lines 
in Fig. 1. 
The fixture for checking the form and spac 

ing of the broach teeth 79 is generally indicated 
at 8, 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 8 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 8 includes a Stationary, 

generally T-shaped plate 83. The horizontal leg 
85, of the plate 83, is provided With a longitudi 
nal slot, 8 in the underside thereof, as shown 
in Fig. 6, in which a key S9 is Secured by means 
of countersunk screws 9. The key 89 is adapted 
to be received in a slot 93 formed in the upper 
surface of the slide 37, above the opening 39 
therein. Screws 95 are provided for rigidly Se 
curing the plate 83 to the slide 3, as can be 
seen in Fig. 2. The vertical leg 9 of the plate 
a3 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 
9 abuts against the back face of the slot Or cut 
out portion 67 of the slide 37, so that the plate 
83 is rigidly held with respect to the slide. 
A second vertical plate 99 is pivotally mount 

ed on the plate 83 by means of a pivot pin, 
generally indicated at 0, 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 i Gi is formed with an annular hub-. 
like portion 103, intermediate its ends, which is 
received in a recess 95 in the lower portion of 
the vertical leg 97 and an aligned recess in the 
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4 
second plate 99. A threaded stem 07 extends 
rearwardly from the pivot pin hub portion 03, 
through an aligned threaded aperture 99 in the 
lower portion of the plate 83 and carries a nut 
: which secures the pivot pin of fixedly with 
respect to the plate 83 and preloads bearings 

as hereinafter explained. Forwardly of the 
pivot pin hublike portion 03, a circumferential 
flange 3 is formed, which has outwardly con 
verging conical side walls, and which is located 
within a recess 5 of the second plate 99. A 
plurality of steel balls are disposed around 
the outer periphery of the recess 5 and on 
opposite sides of the pivot pin fange 3. A 
centrally apertured cover plate 9 is Secured in 
the front face of the plate 99, by means of coun 
tersunk ScreWS 2 and thrusts against the Steel 
balls ill. By tightening the nut on the 
threaded stem of the pivot pin, the flange 3 
is pulled rearwardly against the rear set of Steel 
balls So as to force the Second plate 99 against 
the plate 83, and thereby prevent any play be 
tween the plates 83 and 99 respectively, but still 
permit the second plate 99 to be swung in a true 
vertical plane, with respect to the first plate 83. 
ihe plate 9 loads the two Sets of balls against 
the conical flange 3 and the receSS f 5, thus 
providing a preloaded ball bearing pivot for the 
plate 99. 
A tapered pin f23 is adapted to be inserted 

through an aperture 25, adjacent the upper 
end of the plate 83, into a tapered aperture 27 
of the Swinging plate 99, to center the Swinging 
plate with respect to the stationary plate 83, 
for a reason which will hereinafter appear. 

in Order to hold the Second plate 99 against 
movement with respect to the first plate, when 
the tapered pin 23 is removed, a camp 3 is 
provided adjacent the upper end of the plate 
83. The clamp 3 has a rearwardly extending 
threaded stem 33 Which projects through an 
aperture 35, adjacent the upper end of the first 
plate 83. The clamp 3 is of a generally hollow 
rectangular Shape, as Seen in Fig. 2, and the front 
Wall thereof has a downwardly projecting nose 
3 forined thereon. The clamp nose 37 fits 

Over, and engages the front face of an upstand 
ing arcuate flange i39 formed on the upper arcu 
ate Surface of the plate 99. A thumb nut 43 is 
threaded onto the Outer end of the threaded 
stem 33, of the clamp, So that by adjusting the 
thumb nut the clamp may be tightened, to hold 
the plate 99 against novelinent . With respect to 
the first plate 83, or loosened, to allow the Sec 
ond plate to Swing relative to the first plate. 
Due to the hollow construction of the clamp 

3t the top surface of the flange 39, 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 39 is a plate 35 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 99 is swung 
relative to plate 83 the amount of such move 
inent may be read by means of this protractor 
and vernier Scale. 
The Opposite Side Walls of the Swinging plat 

99 are cut back so as to converge rearwardly and 
provide in effect a male dovetail 49 (Fig. 2). A 
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bar-like member 5:l is mounted for vertical move 
ment on the front face of the swinging plate 
99 and held in sliding engagement therewith by 
means of a female dovetail formed on the rear 
face thereof, which receives the male dovetail 
49-of-the-swinging plate 99. The female dove 

tail of the bar 5.A. is formed by means of a rear 
Wardly projecting leg 53, on-one end of the bar 
i5, and an adjustable gib -55 on the opposite 
send. The gib 1.55 may be loosened or tightened 
against the male dovetail 149 to eliminate play 
yet permit vertical sliding of the bar 15? 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 a pair of spaced recesses 57 in each 
of . Whick is received a roller 59. Each of the 
trollers 53 is journaledon a shaft $3 by means 
of bearings -6. The free ends of the shafts 
-63 are fixed in apertures 465 in the bar F5, so 
that the rollers, 59 are rotatably journaled on 
the bar 5l. 

... An annular base circle roller 6 is journaled 
son the forward shank portion f68 of the pivot 
pin -i, and is adapted to be locked thereto by 2 
means of a set screw -69. The outer periphery of 
the roller 67, below and on opposite sides of the 
pivot pin shank 68 is cut to provide notches 
... As can be seen in Eig. 8, a hook like men 
ber 3 is received in each of the notches if 
and has one end of a fiat flexible steel tangent 
band I-75 secured thereto. Each of the bands 
extends around a portion of the outer periph 
sery of the roller 67, on opposite sides thereof 
and in axially spaced relation to each other So 
as to cross and extend outwardly in opposite di 
.rections along a common tangent to the roller. 
The opposite ends of the bands are connected 
to the ends of a tangent bar 9 Which has a 
flat surface. 7S. that, in operation, restS on the 
bands at the point of their common tangency 
to the base circle roller 67. The connection 
between the ends of the bands and the ends of 
the tangent bar is effected by means. Of ScreWS 
2. Each of the ScreWS 2 is received in a 
-notch in the underside of depending flanges. 22, 
at each end of the tangent bar. The outer face 
of each fiange.2.2 is receSSed to receive the: inner 
end of a thumb nut 23, which in turn thread 
ably receives the outer end of one of the screws 
2.f, so that by tightening the thumb. nut 23, 
each band 5 will be tightened against the base 
..O.6. 
The -tangent 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 19 an upwardly opening, longitudi 
inally extending, T-slot 81 is provided, in which 
is received the head of a headed bolt i83. The 
threaded stem of the bolt 83, is fixed in the un 
derside of the bar f 51 near its center, so as to 
slidably and loosely secure the tangent bar 79 
to...the bar. 5d. The top face of the rear portion 
of the tangent bar 9 is pitched downward an 
gularly at 85, as seen in Fig. 3, and the roilers 
59 which are supported by the bar 5 are adapt 

ed. to roll on this pitched surface. En order to 
prevent vertical play between the base roller E67 
and the tangent, bar 79, the lower end of a 
thumb screw 1.89, which is threaded into a for 
awardly projecting boss, 190 on the upper end of 
the swinging plate;99, is adapted to be screwed 
downwardly against the top. faces of the bar 5: 
and thus-load-the-rollers :59:against the surface 
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i85 of the tangent bar 79. This forces the bot 
tom face of the tangent bar against the tangent 
bands 75, and the roller 167, and the inclined 
face (85 prevents the tangent bar from moving 
away from the front face-of-swinging plate 99. 
In this. Way, therefore, the bar 5 and its trans 
iversely spaced rollers f 59 effectively hold the 
tangent bar 9 against the base roll 6 and 
therefore eliminate any play which may occur 
therebetween. 

In order to prevent the tangent bar from slid 
ing transversely out of the bar 5 when the 
bands E75 are removed, a stud 92 and a pin 
f 92 are provided in the opposite ends of the 
T-slot 18, of the tangent bar, to act as stops 
for the headed bolt .83. In order to positively 
hold the tangent bar in its central position dur 
ing adjustment, a tapered pin 93 is adapted to 
be slidably received in a forwardly projecting boss 
94 of the bar 51, and in a notch (95, in the 

top face of the tangent bar, and adjacent the 
front face thereof. 
The forward face of the tangent bar f7.9 is 

formaed with a dovetail recess 96 which receives 
a dovetail projection 97 formed on the back...face 
of a plate i99, which is thereforemovable trans 
versely with respect to the tangent bar 9. End 
plates. 20 are secured, by means of screws 202, 
to each end of the sliding plate 99 and the end 
plates overlap a portion of the tangent bar end 
faces. The end faces of the tangent bar 9 are 
notched inwardly to permit the -overlapping por 
tion of the end plates 20 to be received therein 
when the plate 99 is moved relative to the tan 
gent bar. A thumb Screw .203 is threadably re 
ceived in each of the end plates 20 and the in 
ner end of each thumb screw is adapted to abut 
against the inner end of the notch cut in its 
respective end of the tangent bar. By turning 
the thumb screws 203, the sliding plate 99...can 
be moved transversely with respect to the tan 
gent bar and fixed relative thereto in any de 
Sired position. 
As can be seen in Figs. 1 and 4 the bottom. edge 

of the plate 99 is notched at 204, adjacent one 
end thereof. The front face of the tangent...bar 
-9, behind the notch-204 is tapped and counter 
Sunk to receive a cap screw 265. The tangent 
bar is slotted along the line-206. (Fig.1), inter 
mediate its sends in the vicinity. of the screw 25, 
Se that when the Screw is threaded into its ap 
erture and tightened, the dovetailsportion of the 
tangent bar will collapse against the dovetail 
portion of the sliding plate 99 and clamp the 
'plate 99 against movement relative to the tan 
gent bar. 
An upstanding gauge lug. 207 is formed on the 

top face of the sliding plate 99, adjacent-one 
end thereof, as can be seen in Eig. 4. Adjustably 
Secured to the tangent bar i79 is an upstanding 
gauge lug. 29, which is spaced longitudinally of 
the taingent bar from the lug. 25-and-is-in-align 
'nent thereWith, so that the distance between 
the gauge lugs can be accurately measured by 
gauge blocks or either inside or outside calipers 
ifor reasons: which will hereinafter appear. 
. . An indicator arm...2-9 is pivotally mounted on 
the front-face of the sliding plate 99, by means 
of a pin. 229 which pivotally connects a pair of 

) transversely Spaced upstanding ears. 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 99. The lower rear end, of the 
arm. 29 which is in the form of a flat plate is 
adapted to be secured to the: front face of the 
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plate 99 by means of a thumb screw 227. By 
unscrewing the thumb screw 227, the arm 29 
may be swung upwardly with respect to the plate 
99. The extreme forward end of the arm 29 
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 23 rotatably supports the forward 
end of a pointer arm 239 through a bearing 240. 
The rear end of the pointer arm 239 has a sini 
lar bearing 24 mounted therein which receives 
the pointed end of a screw 243, which in turn is 
threaded into the rear end of the indicator 
arm. 29. 
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 
broach TT. 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 on one of 
the ears 22, of the indicator arm, adjacent the 
front face of the sliding plate, and its depending 
pivoted actuating arm 25 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 99, 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 26 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 269 of 
the lower thumb nut 267 extends through the 
aperture 263 in the end wall 26 of the upper 
member 259. The lower end of the pin 265 is en 
larged at 27, to provide a shoulder. Disposed 
within the recess 260, and surrounding the pin 
265, is a coil spring 23 which abuts loose washers 
275 and 277 disposed above and below the Spring, 
respectively. The washers 275 and 277 each have 
a pair of buttons 28 mounted on their outer 
faces at diametrically opposed points adjacent 
the outer edges of the washer, and a pair of dia 
metrically opposed buttons 28’ located adjacent 
the inner edges of the Washer. The thumb nuts 
267 are adjusted on the plunger 265 so that the 
buttons 279 on the upper washer 275 abut the 
lower end of the thumb nut hub portion 269, 
while its buttons 28 abut the end wall 26. The 
buttons 279 on the lower washer 27, then abut 
the upper end of the plunger shoulder portion 
27 f, and its buttons 278 abut the lower end wall 
262. Under these circumstances the spring 273 
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8 
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 259, 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 73 of the tailstock 
is engaged in the end of the broach 77, 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 47. 
After the broach has been ground by the grind 
ing wheel 80, 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 8 f, 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 f23. The gib 55 is then adjusted to 
take up any play between the roller bar 5 and 
the Swinging plate 99. The tangent bar and in 
dicator assembly is removed from the fixture by 
removing the stud 92 from one end of the tan 
gent bar and sliding the same outwardly from 
the roller bar 5 so that the headed bolt f83 is 
removed from the T-slot 8 . The tangent bar 
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 previously 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 79 by 
heans of the cap screw 205, and the gauge lug 
209, on the tangent bar, is adjusted to exactly 
One inch, or the known distance, from the gauge 
lug 207 on the plate 99. 
The proper size base roll 67 is then placed 

On the forward end of the pivot pin fo, 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 9 is 
then replaced in the fixture and the stud 92 
threaded into the tangent bar to prevent it from 
sliding off the roller bar. The tapered pin 93 
is then inserted into the notch 95 in the tangent 
bar to positively secure the tangent bar in its 
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central position. The swinging plate 99 is 
brought to its central position and the taper pin 
f23 inserted. The bands T5 are then connected 
to the base roll 167; 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 2 f3. Since at this time the roll 
f67 is free to rotate, equal tension in the two 
bands is assured. The set screw S9 is then 
tightened to secure the base-roll 67 against ro 
tation, on the forward portion of the pivot pin 
f0. The thumb screw 89 is threaded down 
wardly in the boss 90, of plate 99, against the 
bar 5 to load its rollers 59 against the tangent 
bar, to thereby take up any play between the 
tangent bar and the base roll 6, so that the 
tangent bar can roll on the base roll 67 but 
cannot slide with respect thereto. All 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 a S 
sembled and the outer faces of the gauge lugs 
297 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 base rolls are 
changed. 
The checking fixture is then naounted on the 

tailstock by securing the stationary plate 83 on 
the tipper surface of the tailstock by means of 
key: 89 and screws 95, as previously described. 
It. will be understood that the broagh maay be go 
tated and fixed by means of the usual index head 
in the position in which the two uppermost teeth 
in the transverse plane of pointer 245 are at equal 
distances on opposite sides: of the vertical center 
line. Accordingly the pointer will now be: dis 
posed exactly midway between the two upper 
most involute teeth 79 on the broach Tl. 
By calculation, the tangential distance from 

the vertical center-line of the base circle of the 
teeth on the broach 79 to the point on the in 
volute curve at which the involute tooth form 
begins can be determined. The pointer 245 can 
then be moved tangentially a calculated distainee 
by adjusting the thumb screws 293 and measur 
ing the calculated amount of movement, between 
the gauge lugs 207 and 209. The annount of 
movement provided should, of course, be less 
than the calculated distance 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 pin 23 and the tapered pin 
93, which fits into the notch of the tangent bar, 

the plate 99 can be swung about the pivot pin f of 
so as to cause the tangent bar 79 to roll on the 
base roll 67. This will cause the pointer 245 
to move on the path of the desired tooth form, 
and the dial indicator 249 will indicate any varia 
tions in the form of the tooth 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. 
In 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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10. 
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, 
so 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 299. 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 opposite 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 opposite 
directions from a neutral point the indicating 
mechanism includes the previously described 
positive centering device within housing 257. 
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 a unit 
and reinstalled without difficulty and without dis 
turbing any of the adjustments. This greatly 
facilitates checking of involute form.S. 
While the use of tension bands connecting 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. In that 
case the base roll will be the full base circle 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 bands. 

I claim: 
1. A fixture for checking 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 circle 
on which the involute teeth of the member are 
generated, means for supporting said roller ele 
ment in axial alignment with said toothed men 
ber, a tangent bar supported on said roller ele 
ment and adapted to be rolled thereon, a pointer, 
means pivotally mounting said pointer on said 
tangent bar; indicator means operatively con 
nected to said pointer, adjustable centering 
means supported on said tangent bar and Opera 
tively connected to said pointer for operatively. 
returning said indicator and said pointer to Zero 
following displacement in either of two. Opposite 
directions, means for adjusting said pointer to 
a known point with respect to said involute teeth 
base circle, and means for shifting said pointer 
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 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 
with, a member mounted 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 
with, a member mounted on one face of said tan 
gent bar and movable 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 

O 

20 

3) 

35 

60 

70 

75 

12 
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 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, 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 outside 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 alignment 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 ... JESSUEP. 
HARRY H. GOTBERG. 
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