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1. 

The present improvements relating generally 
as indicated to an index fixture are more par 
ticularly concerned with an index fixture for 
machine tools and the like wherein, for example, it is necessary to predeterminedly relatively rol 
tate a workpiece and a tool to position the former 
for operation upon by the latter. One: illustra 
tive example is: the milling of uniformly spaced. 
longitudinal slots-in-contractible collets, and the 
like, wherein, after the formation of one. slot, it 
is necessary to index, the collet or milling cutter 
for forming the next-slot. -- 

It is a primary object of this invention to: 
provide an index fixture which is accurately in 
dexed-through reciprocation of the movable ele 
ment of a fluid power device therein. ... . . 
Another object is to provide an index fixture 

in which the rotary member: thereof operatively: 
connected with a ratchet wheel and pawl mecha 
nism is immovably locked in indexed positions: 
by means independent of the ratchet pawls, 
Another object is to provide a fluid pressure 

actuated index-fixture in which the movable ele 
ment of the fluid power-device when actuated in 
one direction releases the aforesaid - locking. 
means and positions one pawl for engagement: 
with the ratchet-wheel- while another pawl holds 
the wheel, and which element when: actuated in 
an opposite direction moves the wheel to a new. 
position through said one pawl and at a pre 
determined rotative position-of-the-ratchet wheel. 
permits the locking means-to" engage-the-wheel 
whereby to firmly lock the latter: in such newly 
indexed position. 
Another object-is-to provide an index fixture 

of a simple economical form permitting adjust 
ment of the indexing movement. - - 
Another object is to provide a novel form of 

locking-plunger adapted to wedge in the inter 
dental spaces in the ratchet wheel and thus elimi 
nate looseness-of-the-parts: when-in an indexed 
position. 
Another object is to provide: an index fixtures 

in which the aforesaid movable"; element of the 
fluid power device comprises a reciprocating:rack: 4. 
in: engagement. With a gear; segment on the 
ratchet: mechanism, said: rack being in 

30. 

35. 

40 

disposition is 'immaterial. 
Other objects and advantages will become owing description proceeds: 

th 
and particui ssfully appear; ratchet-wheels arid spindle-6 coni. 

of the invénción may be em. 
In said annexed drawings: 
Fig. 1 is a rear elevation view of one embodi 

recess be ng closed as by 
in the open end of recess 

cent the flange 
cent one end thereof and with a lock nut 6. 
threaded onto the other end thereof, said lock 
nut being held against rotation from adjusted 
position as by means of a set screw tradially 
through locknut, ?o frictionally engaged with 
the threads. 12 on said spindle. Obviously, as 
Well known, the forming of said housing and 
Spindle 6-with complementary tapered: sections: 
as shown makes it possible to take up any wear 
of the interengaged surfaces and thereby elim 
nate all lobSeness in such rotary connection. The 
front-erid of Said spindle is threaded : 
at 3-formiouriting a workpieceso 
ing assembly thereon (not sh 
‘ollet; mandiel; arbor, or 

f5 and keyed to said spindle is a ratchet-wheel. 
16, said pawl support member and ratchet: wheel 
being axially retained on said spindle-as-by means. 
of lock'nuit 0-and spindle nut (i between which 
nuts said: pawl support member 15 and rateh 
Wheel 6 are disposed. As will hereinafter more. 
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stitute a driven member whereas said pawl Sup 
port member operates as a driving member. 
Said pawl Support member 5 comprises a gear 

segment 8 concentric with the axis of rotation 
of said member and a radially projecting lug 9 
to which a driving pawl 20 is pivotally mounted 
through the intermediary of a pawl bolt 2. 
threaded into said lug and provided with a Snap 
ring 22 retaining said pawl on said bolt. The 
end 23 of said pawl is adapted to be engaged in 
one of the interdental spaces or notches 24 in 
the periphery of said ratchet wheel 6 and is SO 
formed as to permit relative rotation of Said 
ratchet wheel and pawl Support member in One 
direction only. A torsion spring 25 around the 
bolt 2 having its axially directed ends fitting 
in holes in said pawl and lug is operative to 
rotate the pawl to a position with the end there 
of disposed in an interdental space 24. 

Bolted or otherwise attached to said pawl Sup 
port member 5 is an arcuate cam plate 26 pro 
Vided With a can surface 27 engageable with the 
inner end 28 of a locking plunger or lock member 
29 which is radially reciprocably mounted on said 
housing. Said locking plunger 29 is reciprocable 
in a bore formed in the radial bosses 30 and 3 
On Said housing and is held against rotation 
about its OWn axis as by means of a set Screw 32 
having the point thereof slidably fitting in a 
longitudinally extending slot or groove 33 formed 
in Said plunger. Said plunger is urged radially 
inWard by means of the compression spring 34 
interposed between said plunger and a cap 35 
closing the outer end of the boss 3. As shown, 
the inner end of said plunger 29 is slightly tapered 
on its opposite sides, viz. of wedge shape of in 
cluded angle of 6, for example, and the end Sur 
face 36 thereof is also at an angle relative to the 
axis of the plunger to facilitate entry of said 
plunger end in the interdental spaces or notches 
24 between the teeth of ratchet wheel 6. The 
teeth of Said ratchet wheel are shaped similar 
to the end of the plunger so as to be comple 
mentary therewith and to wedgedly receive the 
Wedge shaped end of said plunger. As shown, 
the cam Surface 27 of said can plate 26 is such 
that the plunger end surface 36 is free there 
from When the plunger is in locking engagement 
with said ratchet wheel. 
As shown, rotation of the pawl support mem 

ber 5 in a counterclockwise direction as viewed 
in Fig. 1 will effect engagement of the cam sur 
face 27 of cam plate 26 with the inner end 28 of 
Said plunger 29 to thereby force said plunger 
radially OutWard relative to the ratchet wheel 
and thus disengage the plunger from the respec 
tive interdental space 24 in said wheel. 
In order to hold ratchet wheel 6 against ro 

tation during Such counterclockwise rotation of 
pawl Support member 5 there is provided a 
Spring actuated holding pawl 37 pivotally sup 
ported on a boss 38 raised from the bottom of 
recess 2 in said housing . Said last-named 
pawl 37 is identical to pawl 2 and arranged as 
shown to permit clockwise rotation of said ratchet 
Wheel 6 through said first pawl 2 and support 
member 5. In the case of pawl 37 the bolt 2. 
on which the pawl is pivoted is threaded into a 
plate 39, Said plate being secured to boss 38 as 
by Screws 40 passing through elongated holes in 
Said plate and threaded into boss 38. By so ad 
justably carrying pawl 37 it can be accurately po 
Sitioned with reference to pawl 2 and to the 
interdental Spaces 24 in ratchet wheel 6.. 
The lug 9 of Said pawl support member 5 
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4. 
is engageable with a stop pin 4 in Said housing 
to limit the extent of counterclockwise move 

ment of said pawl Support member 5, said stop 
pin being insertable in any one of a plurality of 
openings 42 whereby the indexing movement may 
constitute, in the form of the invention illus 
trated, the angle between 2, 3, 4, and 5 teeth of 
the ratchet Wheel. 

Oscillation of Said pawl Support member 5 in 
Opposite directions is effected by reciprocation of 
the movable element 43 of a fluid power device, 
Said fuid power device as herein illustrated com 
prising coaxial cylinders 44 and 45 formed in 
housing of different diameters and a movable 
element 43 in the nature of pistons 46 and 4 re 
spectively reciprocable in Said cylinders and hav 
ing a common piston rod 48 therebetween formed 
with annular grooves 49 of shape for engagement 
with the teeth of gear segment 8 of Said pawl 
Support member 5. Obviously with an arrange 
ment as shown the rotary or lateral disposition 
of Said piston rod 48 and pistons 46 and 47 does 
not effect any misalignment between the grooves 
49 and the teeth of the gear segment 8 as Would 
be the case if a common gear rack were substi 
tuted for the annularly grooved rod 48. It will 
be evident that in lieu of a piston rod provided 
With annular grooves 49 the same may be pro 
vided with a worm of shape for engagement with 
helical teeth of a gear segment, such latter ar 
rangement being desirable in some instances as 
where it may be necessary to change the rela 
tionship of the rod 48 relative to the support 
member 5. 
From Fig. 1 it can be Seen that admission. Of 

fluid under pressure through the port 50 of the 
head 5 of cylinder 44 will cause piston rod 48 to 
shift toward the right and thereby rotate pawl 
Support member 5 in a counterclockwise direc 
tion until lug 9 engages stop pin 4?. Such 
counterclockwise rotation of the pawl support 
member 5 Causes Similar rotation of Cam 26 and 
consequent Withdrawal of the locking plunger 29 
from between the teeth of ratchet wheel 6. Dur 
ing such counterclockwise movement of the pawl 
Support member 5, pawl 2 thereon passes over 
the teeth of the ratchet wheel and the other pawl 
37 holds said ratchet wheel against counterclock 
Wise rotation with said support member. 
Now, when fluid under pressure is admitted into 

cylinder 45 through the port 52 in cylinder head 
53 the resulting lefthand movement of piston rod 
48 effects clockwise rotation of pawl support mem 
ber 5 and corresponding clockwise rotation of 
ratchet wheel 6 through the driving engagement 
of pawl 2 f with said wheel and the passing over 
of pawl 37 over the teeth of the ratchet wheel. 
During Such rotation of pawl support member f 5 
the cam Surface 21 of cam plate 26 permits com 
pression Spring 34 to urge locking plunger 29 
into Wedging and locking engagement in the par 
ticular interdental space 24 of the ratchet wheel 
then opposite the inner end 28 of said plunger. 
Thus, Such clockwise rotation of ratchet wheel 6 
Correspondingly rotates spindle 6 and the tool 
or Workpiece Supporting member adapted to be 
connected thereto. The parts of the fixture are 
locked firmly in such indexed position until fluid 
under pressure is again admitted to actuate the 
piston rod 48 toward the right as previously 
explained. 
With respect to Fig. 3, when air or like com 

pressible fluid is employed for actuating said fluid 
power device it is preferred that an air flow con 
trol valve 54 be included in the piping system to 
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cause-the-piston rod. 48...to move with a desired 
slowness in a lefthand direction to minimize 
shock on the end 28 of locking-plunger 29 and 
to permit relatively rapid movement of the pis 
ton Fod in a righthand direction. In Fig. 3; the 
arrow 55-denotes the direction of flow of pressure. 
fluid from a compressor, and the numeral 56-de 
notes a three-way selector valve for selectively. 
connecting cylinder 45 to the pressure port 57 
orite the exhaust port 58: 
The flow-control valve. 54 as herein illustrated 

comprises a needle valve 59 and a check valve 
60 connected in parallel whereby when the valve 
56 is in the position shown, pressure fluid can 
only flow through the restricted passageway of 
needle valve 59 to cylinder 45, thus effecting 
shifting of rod 48 toward the left with the de 
sired slowness, such lefthand movement being 
possible by reason of the larger diameter of 
cylinder 45 as compared with cylinder 44 to 
which latter cylinder the pressure line 6 f is 
constantly connected. On the other hand, when 
valve 56 is actuated to connected cylinder 45 
to exhaust, the fluid acting on piston 46 urges. 
rod 48 toward the right, such righthand move 
ment of said rod being at desired rapidity in 
view of the relatively free exhaust of fluid from 
cylinder 45 through both the check valve 60 
and needle-valve. 59. 
However, when hydraulic oil or like liquid is 

employed as the motivating fluid for the fluid 
pow 
modified as illustrated in Fig. 4. With a liquid pressures 
flow, control valve. 54 can be dispensed with and 
a four-way valve 62 can be substituted for the 
valve. 56 for directing fluid under pressure from 
pump. “P” to one cylinder and discharging the 
fluid from the other cylinder into reservoir 
“RES’. 
For convenience in rigidly mounting the index 

fixture, the housing. thereof is formed with 
ears or lugs. 63 and with a base portion 64. 
From the foregoing description of the con 

struction and operation of an illustrative en 
bodiment of this invention it will be apparent 
to those skilled in the art to devise various 
schemes for operating the valves. 56 and 62 by 
means of cams or the like in timed relation to 
the movements of the slide or the equivalent 
of a machine tool. 
operations involved in the slotting of collets for 
examples are: 

(1): Index collet a part revolution about: its 
central axis; , 

(2): Engage. cutter and collet; and shift, rela 
tively in axial direction to form a slot in Said 
collet from one end toward the other end; 

(3) Disengage collet and cutter; 
(4) Index collet to next position; 
(5) Engage collet and cutter and shift rela 

tively in opposite axial direction to form another 
slot; and 

(6) Disengage collet and cutter. 
Such operations are repeated until the desired 

number of slots are formed in the collet. In 
asmuch as the present invention is only con 
cerned with an indexing mechanism no Specific 
controls have been disclosed for effecting other 
relative movements between a Workpiece and 
tool. 
Furthermore, insofar as the primary features 

of this invention are concerned the ratchet 
mechanism may be variously modified including 
for example the provision of an internally 

device, the piping diagram should be: 

In essence, the successive, 
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6. 
toothed ratchet: wheel with cooperating, pawls: 
and-locking member and a cam track for actuate. 
ing, the locking member, in both directions in: 
lieu of the camplate-26, and spring 34. 
In any event there is herein disclosed a unique 

form of index fixture of a most elemental con 
struction but yet efficiently operating to ac-. 
curately-index and to immovably hold any in 
dexed position. Also, the fluid pressure operat-- 
ing means issueh that-the-locking of the-driven. 
member in an indexed position does not entail 
the-application of undue forces on the locking: 
member. 
Other modes of applying the principle-of-the 

invention may be employed, change being made. 
as regards the details described, provided the 
features stated in any of the following claims, 
or the equivalent of such, be employed. 
We therefore particularly point out and dis 

tinctly claim as our invention: 
1. In an index fixture, the comination with a 

ratchet mechanism comprising a driven mem. 
ber, and a driving member movable in opposite. 
directions having a one-way driving connection 
With said driven member, of a housing, said 
driven member comprising a spindle rotatable. 
in said housing and a ratchet wheel non-rotatab 
ly fixed on, said. Spindle, said driving member: 
comprising a pawl, support. member rotatably 
mounted on said spindle. adjacent, said wheel, 
and a driving pawl on said pawl support member 
engageable in the interdental spaces in, said 
wheel when said pawl support member is, rotated 
in the direction of . Such one-way driving con 

5 nection, a positively holding pawl in said hous 
ing operative to hold said wheel against rotation 
in a direction opposite to such one-way driving 
connection, a locking plungers in said housing 
movable into and out of locking engagement. 
With Said Wheel, and a can on Said pawl Sup 
port member operative to disengage. Said lock 
ing plunger from said wheel upon rotation of. 
said pawl support member and driving pawl, 
thereon in a direction opposite: to its; one-way. 
driving connection with said, wheel and spindle. 
2. In an index fixture, the combination with a 

ratchet: mechanism comprising a driven, mem-. 
ber, and a driving member movable in opposite, 
directions...having a one-way driving connection. 
with said driven member, of a housing, said: 
driven member comprising a spindle rotatable:int: 
Said housing" and a ratchet. Wheel non-rotatably. 
fixed on said spindle, Said driving member conne. 
prising a pawl Support member rotatably 
mounted on said:Spindle adjacent said, wheel, and, 
a driving pawl on Said pawl support member enr: 
gageable in the interdental Spaces in said wheel 
when said pawl Support member is rotated in 
the direction of such one-way driving connec 
tion, a positively holding pawl in said housing 
operative to hold Said Wheel against rotation in 
a direction opposite to such one-way driving Con 
nection, a locking plunger in said housing mov 
able into and out of locking engagement with 
said wheel, and a cam on Said pawl support mem. 
ber operative to effect engagement of said lock 
ing plunger With said wheel upon predetermined 
rotation of Said Wheel and spindle by said pawl 
Support member and driving pawl. 

3. In an index fixture, the combination with 
a ratchet mechanism comprising a driven mem 
ber, and a driving member movable in opposite 
directions having a one-way driving connection 
With Said driven member, of a housing, said 
driven member comprising a spindle rotatable 
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in said housing and a ratchet wheel non-rotatably 
fixed on said spindle, said driving member com 
prising a pawl support member rotatably 
mounted on said spindle adjacent said wheel, and 
a driving pawl on said pawl Support member 
engageable in the interdental spaces in said wheel 
when said pawl support member is rotated in the 
direction of such one-way driving connection, a 
positively holding pawl in Said housing Operative 
to hold said wheel against rotation in a direction 
opposite to such one-way driving connection, a 
locking plunger in Said housing movable into and 
out of locking engagement With Said Wheel, and 
a cam on Said pawl Support member operative to 
disengage said locking plunger from Said wheel 
upon rotation of said pawl Support member and 
driving pawl thereon in a direction opposite to its 
one-way driving connection with said wheel and 
spindle, said locking plunger being provided With 
a locking wedge shaped end portion, and said 
wheel being provided with a complementary 
notch for receiving such end portion of said lock 
member. 

4. In an index fixture, the combination. With 
a ratchet mechanism comprising a driven men 
ber, and a driving member movable in opposite 
directions having a one-way driving connection 
with said driven member, of a housing, Said 
driven member comprising a spindle rotatable in 
said housing and a ratchet wheel non-rotatably 
fixed on said spindle, said driving member com 
prising a pawl support member rotatably 
mounted on said spindle adjacent Said wheel, and 
a driving pawl on said pawl Support member 
engageable in the interdental Spaces in Said Wheel 
when said pawl Support member is rotated in the 
direction of such one-way driving connection, a 
positively holding pawl in said housing operative 
to hold said wheel against rotation in a direc 
tion opposite to such one-way driving Connec 
tion, a locking plunger in Said housing novable 
into and out of locking engagement with Said 
Wheel, a can on said pawl support member opera 
tive to disengage Said locking plunger from Said 
wheel upon rotation of said pawl Support member 
and driving pawl thereon in a direction opposite 
to its one-Way driving connection with Said Wheel 
and spindle, and means for rotating said pawl 
support member in opposite directions compris 
ing a gear segment on said pawl Support men 
ber, and a cylindrical rod reciprocably supported 
in said housing and provided With a Series of 
annular grooves in mesh with the teeth of said 
gear Segment. 

5. In an index fixture, the combination of a 
housing, a ratchet mechanism in said housing 
comprising a driven member rotatably Supported 
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8 
by said housing, and a driving member rotatabie 
in Opposite directions having a one-way driving 
connection with Said driven member, and a lock 
member mounted in said housing for reciproca 
tion radially into and out of engagement with 
Said driven member, a spring in said housing 
constantly urging said lock member toward said 
driven member, and a cam on said driving mem 
ber operative to engage said lock member and 
move the same radially out of engagement with 
Said driven member upon rotation of said driving 
member in a direction opposite to its one-way 
driving connection with said driven member, said 
lock member being provided with a locking wedge 
shaped end portion, and said driven member be 
ing provided with a complementary notch for 
receiving such end portion of said lock member. 

6. In an index fixture, the combination of a 
housing, a ratchet mechanism in said housing 
comprising a driven member rotatably supported 
by said housing, and a driving member rotatable 
in Opposite directions having a one-way driving 
connection with Said driven member, and a lock 
member mounted in said housing for reciproca 
tion radially into and out of engagement with 
Said driven member, a Spring in said housing 
constantly urging said lock member toward said 
driven member, and a cam on said driving mem 
ber operative to engage said lock member and 
move the Same radially out of engagement with 
Said driven member upon rotation of said driving 
member in a direction opposite to its one-way 
driving connection with said driven member, said 
lock member being provided with a locking wedge 
Shaped end portion, and said driven member be 
ing provided with a complementary notch for 
receiving Such end portion of said lock member, 
Said lock member being further formed with an 
end portion of which one edge is radially inward 
of another edge, the innermost edge of such end 
portion first entering such notch in said driven 
member to facilitate positioning of said lock 
member in engagement with said driven member. 
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