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This invention relates to gear grinding maw 
chines operating on the involute-generating prin 
ciple in which the work and the grinding tool are 
caused to move relatively to each other with a 
true rolling motion. So that the working Surface 
of the tool describes an involute surface envelop 
ing the flank of the gear tooth to be ground. 

it is usual for this rolling motion to be brought 
about by a member having a cylindrical Surface 
or a surface which is part of a cylinder of diam 
eter corresponding to the base circle diameter of, 
and mounted coaxially with, the gear wheel to be 
ground, the cylindrical surface being connected 
to flexible steel tapes under tension which en 
Sure a relative rolling motion without slipping 
between themselves and said member (which is 
hereinafter referred to as the “involute-generat 
ing cylinder”). 

In One known type of Such gear grinding ma 
chines, the involute-generating cylinder and the ; 
work are connected together and mounted for 
joint rotation and for bodily rectilinear recipro 
cation perpendicularly to their joint axis, while 
the other ends of the steel tapes are fastened to 
a member which in operation remains stationary, 
the reciprocation of the involute-generating 
cylinder relatively to the tapes causing the in 
volute-generating cylinder and the work to ro 
tate in an oscillatory manner so that the com 
bined rotary and reciprocating movements there 
of, while the tapes are being wound on and un 
Wound from the involute-generating cylinder, 
represent a true rolling motion of the Work with 
respect to the grinding tool which is also sta 
tionary in Space during normal operation. 
In another known type of such grinding ma- 8 

chines, the involute-generating cylinder and the 
work remain stationary during operation (except 
for periodical rotation of the work for dividing 
or indexing purposes, i. e. in order to present dif 
ferent gear teeth successively to the tool) and 
it is the tool which performs the true rolling 
motion relatively to the work, which motion is 
composed of a combined rotary and rectilinear 
reciprocating movement of the tool and its holder, 
the latter being mounted for rotation about the 
joint axis of the involute-generating cylinder and 
the work and for reciprocation perpendicularly to 
said axis, the rotary component being in the na 
ture of an oscillation imparted to the tool-holder 
which is connected by the steel tapes to the in 
volute-generating cylinder so that the tapes, as 
they are wound on and unwound from the in 
volute-generating cylinder, bring about the re 
ciprocating component of the tool-holder motion. 
The present invention relates only to this lat- : 
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ter type of gear grinding machine and has for 
object to provide improvements therein. 
According to the invention the driving means 

for imparting the rotary component of move 
ment to the tool-holder comprises a power-driven 
shaft mounted parallel to the axis of the involute 
generating cylinder in fixed relation to thema 
chine bed, a screw-threaded spindle driven by 
said shaft and engaging a nut pivotally con 
nected to the tool-holder, and means between 
said shaft and the tool-holder adapted to permit 
said rotary movement of the tool-holder rela 
tively to said shaft notwithstanding the driving 
connection therebetween by said spindle and said 
nut. - 

The said means may take the form of pivotal 
means enabling said spindle to pivot about an 
axis provided by said shaft, so that in operation 
said spindle Swings towards and away from the 
tool-holder. For example, said spindle may be 
driven through a pair of bevel wheels secured to 
said spindle and to said shaft respectively, said 
shaft having mounted for pivotal: movement 
thereon a member which provides the bearing for 
said spindle and its bevel wheel. The free end. 
of said spindle may be slidably supported. 

Alternatively said means may provide for said 
nut to have a movement towards and away from 
the tool-holder, in addition to its pivotal con 
nection thereto, while said spindle has no bodily 
movement relatively to the machine bed. For 
example, the pivot of Said nut may be slidable in 
a guide of the tool-holder, or it may be pivoted 
to the end of a lever adapted to Swing towards 
and away from the tool-holder. . . . . 
A machine embodying the invention may also 

have provision for controlling the aforemen 
tioned driving means so as to reverse the rotary 
movement of the tool-holder every time it reaches 
the end of a predetermined arc of rotation 
through which it is to oscillate. For this pur 
pose, use is preferably made of the drive of said 
shaft to operate a trip mechanism which causes 
the rotation of said spindle to be reversed. . 
In one embodiment of the invention, the tool 

holder comprises an upright standard, upon which 
one or more grinding wheels are adjustably and 
reciprocably mounted, and a table mounted for 
pivotal movement about the axis of the involute 
generating cylinder, the standard being mounted 
on the table so as to be adjustable towards and 
away from the work, and, in addition, slidable 
with respect to the table tangentially of the in 
volute-generating cylinder for the purpose of per 
mitting the necessary reciprocating component 
of the tool-holder motion. In that case the afore 
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mentioned driving means drives the tool-holder 
table, while the flexible tapes are connected to the 
tool-holder Standard. 

in order to enable the invention to be readily 
carried into effect and the foregoing and other 
features thereof to be explained, a few embodi 
Inents will now be described by way of example 
With reference to the accompanying drawings, 
Wherein: 

Fig. 1 is a Side elevation of a form of gear 
grinding machine embodying the invention, cer 
tain parts being shown broken away and others in 
Section for greater clarity; 

Fig. 2 is a top plan of the machine of Fig, i, 
With parts broken away; 

Fig. 3 ShoWS a detail of the machine on an 
enlarged Scale, namely the involute-generating 
Cylinder and the Steel tapes and associated parts, 
a View of the grinding wheels being superposed 
thereon to explain the action; 

Fig. 4 is a part-Sectional rear elevation of the 
lower portion of the machine, showing the driving 
means for imparting the rolling motion to the 
tool-holder; 

Fig. 5 shows a detail of Fig. 4 on an enlarged 
scale; namely means for automatically obtaining 
periodic reversal of the rolling motion; 

Fig. 6 is a top plan of the detail shown in 
Fig. 5; 

Figs. 7 and 8 show another embodiment, ac 
cording to the invention, of the driving means for 
imparting the rolling motion to the tool-holder, 
both figures being fragmentary views of portions 
at the rear of the machine, and Fig. 7 being a 
top plan, While Fig. 8 is a part-sectional eleva 
tion of a detail along the section line VIII-VIII 
of Fig. 7; 

Fig. 9 is a part-sectional top plan, similar to 
Fig. 7 showing yet another embodiment of the 
driving means as a variant of that shown in Figs. 
7 and 8. . . . . . . . . . 
In the form shown in Figs. 1-6 of the drawings, 

the machine comprises a bed to which is secured 
an arm 2 carrying a stationary member 3 which is 
a segment of a cylinder and constitutes the in 
volute-generating cylinder of the machine. Con 
centric with the vertical axis A of the involute 
generating cylinder 3. is a circular work table 4 
adapted to receive the gear wheel 5 to be ground, 
the Work table 4 being mounted for rotation on 
the machine bed, but only for dividing or index 
ing purposes, and not for the purpose of the in 
volute-generating rolling motionin which neither 
it nor the Work 5 takes any part. When the grind 
ing of one tooth flank of the gear wheel 5 has 
been completed, a dividing device of known type 
(not shown) rotates the work table 4 through 
an angle corresponding to one tooth pitch of the 
gear Wheel 5 So that the latter presents the next 
tooth to the tool for grinding. . . . 

Fastened to the cylindrical surface of the in 
volute-generating cylinder 3 and passing partly 
around it in opposite directions are flexible steel 
tapes. 6, best seen in Fig. 3, the other ends of which 
paSS, partly around, and are secured to, rollers 
of a tape-holder 8. The rollers 7 can be ad 
justed to place the tapes, 6 under high tension so 
that the free portions of the tapes lie in a plane 
Which is tangential to the involute-generating 
cylinder 3. The tape-holder 8 is rigidly connected 
to a standard 9 (Fig. 1) forming part of the tool 
holder of the machine. The standard 9 has a 
slide e mounted thereon for vertical movement 
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With respect thereto, for which purpose the stand 
ard 9 and the slide AG are provided with suitable 

movement of the table f4 about the axis A. 

4. 
cooperating guideways. The slide to has mount 
ed thereon two further slides f, each carrying a 
grinding wheel 2 and each being adjustable With 
respect to the slide to for the purpose of bringing 
the grinding wheel into proper operative engage 
ment With the work. As can be seen from Fig. 3, 
the two grinding wheels are adapted to be set at 
an angle to each other so that their active Surfaces 
are in operative engagement with opposed flanks 
of adjacent teeth of the work for grinding these 
two flanks simultaneously. In the presentem 
bodiment, each of the grinding wheels 2 is 
adapted to be set so that its active Surface forms 
an angle with a line tangential to the involute 
generating cylinder 3 equal to 90 minus the 
pressure angle of the gear being ground. The 
diameter of the involute-generating cylinder 3 is 
therefore equal to the pitch circle diameter of the 
gear being ground. If the grinding Wheels were 
set with their active surfaces at right angles to 
the tangent of the involute-generating cylinder, 
the diameter of the latter would of course be made 
equal to the base circle diameter of the gear being 
ground. It will be understood of course, that 
while it is advantageous to provide two grinding 
wheels a single one would be sufficient. 
The tool-holder also comprises a slide 3 and a 

table 4. The standard 9 is mounted upon the 
slide 3, and the latter in turn upon the table få 
which has an arm 5 pivotally connected to a 
stationary shaft or pivot 6 coaxial with the joint 
axis A of the involute-generating cylinder 3 and 
the work 5. In this way the table can be ror 
tated in an oscillating manner in a horizontal 
plane about the axis A by means presently to be 
described. This rotation of the table 4 takes 
place over part-circular guideways 7 provided on 
the machine bed upon which the table f is is 
thus slidably mounted. The slide 3, together 
with the standard 9 carried by it, can be adjust 
ed towards and away from the axis A by neains 
of guideways 4a provided on the table 4, for 
the purpose of bringing the standards, and Witti 
it the tapes 6, into proper position in relation to 
the involute-generating cylinder 3. The recti 
linear component of the rolling notion of the 
tool-holder relatively to the work is obtained by 
movement of the standard 9 along the slide 3 
in a direction tangential to the involute-generat 
ing cylinder 3, for which purpose the standard 9 
is guided by rollers 8 engaging betwee; co 
operating portions of the slide 3. 
The present invention is more particularly di 

rected to the means for bringing about the rotary 

the present embodiment this is effected by means 
of a nut 9 pivotally connected to a bracket on 
the outer edge of the table 4 at the rear of the 
machine by a vertical pivot pin 20 (Figs. 1 and 2), 
the nut - 9 being engaged by a motor-driven 
screw-threaded spindle 2 (Figs. 2 and 4). Re 
ferring now particularly to Fig. 4, it will be seen 
that the spindle 2 is driven by a pair of bevel 
wheels 22 and 23 housed in a cage 24 in which 
the spindle 2 is journalled. The bevel wheel 23 
is secured on, and driven by, a shaft 25 which ex 
tends perpendicularly to the spindle 24 and parall 
lel to the axis A and which has its bearings in 
a casing 26 secured to the machine bed and 
is driven by an electric motor 2 via a worm gear 
ing 28. The cage 24, together with the spindie 
2, and the bevel. Wheel 22, is mounted for pivotal 
noverent about the beWel. Wheel shaft, 25. The 
free end of the spindle 2 is provided with a ring 
29 mounted on its tip by means of ball bear 

  



5 
ings and adapted to roll upon a, bearing Surface 
formed on a bracket 30 projecting from the 
table f4. 
As has been hereinbefore indicated, the iotary 

component of the rolling motion of the tool-hold 
er relatively to the work is in the nature of Oscil 
lations, the tool-holder rotating back and forth 
through a predetermined comparatively Small 
arc, and it follows that the rotation of the table 
4 must be a to-and-fro oscillation, means being 
provided to reverse its rotation when it has 
reached the end of the predetermined arc. In 
the present embodiment, this is effected by all 
tomatically reversing the motor 2 each tirine 
when the table 4 has traversed its arc of rota 
tion about the axis A. For this purpose, the 
bevel wheel shaft carries at its upper end a pinion 
3 (Figs. 5 and 6) driving, by engagencient with 
a gear wheel 32 and associated pinion 33, a larger 
wheel 34. Mounted coaxially with the latter 
are two trip arms 35 each of which is provided 
with a handle 36 by means of which it can be 
manually adjusted to a desired angular position 
with respect to the axis of the gear wheel 34, 
In order to do so, the handle 36 is pulled upward 
1y against the pres Sure of a, Spring, Whe1reupOn 
it can be rotated thereby causing a pinion 3 
meshing with the upper part of the geai wheel 36 
to run along the teeth of the latter and thus to 
turn the trip arm 35 about the axis of the geal' : 
wheel 34. When the trip artin is in the desired 
position, the handle 36 is released and is pullied 
downwardly by the spring, whereby dog-clutch 
teeth 38 on the handle 36 and the trip arm 35 
are engaged with each other, thus locking the 
handle 36, and With it the pinion Si, against fur 
ther rotation relatively to the gear wheel 34, so 
that the trip arm is then constrained to rotate 
with the gear wheel 33. As will now be ap 
preciated, the initial upward pull on the handle 
before adjustment of the trip arrin 35 is necessary 
in order to disengage the dog-clutch teeth 33 
from each other SO as to free the pinion 3 for 
rotation. These adjusting and locking arrange 
Inents are of course provided for each of the two 
trip arms 35 and adjustment is effected with the 
shaft 25 and the gear wheel 33 stationary. When 
the latter are Subsequently driven in one direc 
tion, One of the airns 35 is adapted to Strike a 
Switch arm 39 of a switch 89 which switch arrin 
extends into the path of the two trip arms. The 
switch 40 has been diagrammatically shown in 
Fig. 6 and is SO arranged that, when actuated by 
the switch arm 39 being struck by either trip arm 
35 and so moved in either direction, it alter's the 
connections of the electric circuit energising the 
motor 2 in such a manner as to charge the di 
rection of rotation of the latter but does not en 
tirely cut it out, the motor being always left run 
ning in one direction or the other. Each rever 
sal of the motor 2 of course affects the gear 
wheel 34 also, causing the trip arrins 35 to rotate 
in the opposite direction. The fact of the pinion 
37 engaging only the upper part of the gear 
wheel 34 enables it, if necessary, to be moved 
past the driving pinion 33 which only engages 
the lower part of the gear wheel 34. 
The operation of this form of gear grinding 

Inachine is as follows: 
Before starting the machine up, the trip arms 

35 are first adjusted so as to enclose between 
them the desired angle O (Fig. 6) which ensures 
that the Switch 40 is actuated to cause the table 
4 to oscillate about axis A through an arc Sub 

tending an angle B (Fig. 2), the latter being so 
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6 
chosen that each of the two grinding wheels 2 
rolls through an angle at least equal to the 
angle c. (Fig. 2) which brings its active surface 
progressively into engagement with the whole 
depth of the tooth flank being ground by it from 
near the base circle level to the tip of the tooth. 
The motor 27 is then started up and, in con 
junction with the reversing switch mechanism 
described in the foregoing, causes the table 4 
to be slowly SWurg to and fro about the axis. A 
through the angle (8, the broken lines in Fig. 2 
indicating the table in the position at the end 
of the arc of traverse in one direction. This 
movement of the table 4 also causes the nut 9 
bodily to make a small movement in an arc of a 
circle, the nut f$ in turn rocking the spindle 2 
about the bevel wheel shaft 25 through a small 
angle, while the tip of the spindle 2 rolls along 
the bearing surface 30, the necessary rotation of 
the nut 9 relatively to the table f4 being allowed 
for by the pivot 2. As the standard 9 is cou 
pled by the tapes 6 to the stationary involute 
generating cylinder 3, it is unable entirely to 
follow the rotary Swinging movement of the 
table A, since this would involve both rollers 
making a circular movement about the axis A 
Which the tapes 6 will clearly not permit. In 
Stead, the standard 9, while being swung round 
on the table f4, is forced by the tapes 6 to recip 
rocate laterally across the table 4 by being dis 
placed relatively to the slide 3 along the guides 
$8. It will be appreciated that this reciprocating 
movement takes place tangentially of the in 
volute-generating cylinder 3 and that it consti 
tutes the reciprocating component of movement 
of the tool holder which combines With the ro 
tary component inparted to the standard 9 by 
the table 4 ot provide the necessary true roll 
ing notion of the tool-holder through an angle 
equal to 6-2a, so that each grinding wheel 2 
rolls through the desired angle a (Fig. 2) with 
its active surface describing an involute profile. 
While the rolling motion of the grinding 

wheels 2 as described in the foregoing is tak 
ing place comparatively slowly, the slide fo car 
rying the grinding wheels is moved rapidly up 
and down along the standard 9 by known power 
Operated means which have not been shown in 
the drawings as they are not relevant to the 
present invention. This results in the grinding 
Wheels moving along the whole length of the 
teeth, i. e. along the whole width of the gear 
Wheel 5, which of course is stationary at this 
time, so that during successive strokes of the 
slide it each of the two tooth flanks with which 
the grinding wheels are simultaneously in en 
gagement will be ground along the whole length 
thereof and Successively over areas thereof con 
tiguous in the direction of the tooth depth, i. e. 
from root to tip or vice versa. Driving means 
(not shown) are of course provided for rotating 
the grinding wheels 2. 

After the whole area of each of the two tooth 
flanks has been ground once or twice, i. e. after 
the table 4 has swung through the angle 8 a. 
few times, the vertical reciprocating movement 
of the Slide G and the rotary swinging move 
ment of the table 4 are interrupted (by known 
ne3.hs which it is not necessary to describe or 
show herein) for a period just long enough to 
enable the work table 4 to be rotated by the di 
viding device already referred to so as to turn 
the gear wheel 5 by one tooth pitch and present 
two other tooth flanks to the grinding wheels, 
Whereupon the movement of the slide 0 and the 
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table 4 are resumed and the operation is re 
peated. - - 

In the embodiment described in the foregoing, 
in order to permit the rotary motion of the table 
f4 notwithstanding its connection to the spin 
dle 2 by means of the pivoted nut 9 and the 
rectilinear motion of the latter on the former, 
the spindle 2 is adapted for pivotal movement 
in a horizontal plane about the axis of the bevel 
wheel shaft 25, the opposite end of the Spindle 
being free to swing towards and away from the 
table 4. In the two embodiments according to 
Figs. 7 to 9, the same result is achieved with the 
spindle 2 having both its ends supported so that 
the spindle has no bodily movement relatively 
to the machine bed f, while the pivoted nut 9 
is so mounted on the table f4 that the latter can 
move towards and away from the nut 9. Two 
examples of how this may be carried into prac 
tical effect are shown in Figs. 7 and 8 and Fig. 
9 respectively. It may be assumed that in both 
these embodiments, the remainder of the ma 
chine is substantially the same as in Figs. 1-6, 
including the means for automatically obtaining 
reversal of the swinging motion of the table 
at either end of its oscillating motion through 
the arc for which it has been adjusted. 
Referring first to FigS. 7 and 8, the spindle 2, 

again driven through bevel wheels 22, 23 by the 
shaft 25, is in this case journalled directly in 
the casing 26 fixed to the machine bed , the cage 
24 being omitted as unnecessary. The opposite 
end of the spindle 2 is journalled in a bearing 
bracket 4 on the bed f. The nut 9 engaging 
the spindle is again mounted for pivotal move 
ment with respect to the table 4 about a vertical 
axis, and in addition it is slidable towards and 
away from the table 4. For this purpose the 
nut 9 has two pivot pins 20 projecting respec 
tively from the top and bottom thereof in oppo 
site directions. The pivot pins are rotatably as 
well as slidably mounted in a guideway 42 pro 
vided by slots in a forked bracket 43 on the table 
f4. The bracket 43 receives the nut 9 movably 
between its top and bottom prongS. Each of 
the pivot pins 20 is surrounded by a ball-bearing 
ring 44, by means of which the pins 2 engage 
the guideway 42. The distance between the op 
posed guide faces of the guideway 42 is slightly 
larger than the outside diameter of the bail-bear 
ing irings 44, so that the latter, in operation, en 
gage the guideway 42 on One side thereof only, for 
reasons which will be readily apparent. The 
ball-bearing rings 44 are held in position by 
Inenbers 45 Screwed to the top and botton re 
spectively of the two pivot pins. For greater 
clarity the members 45 have been omitted in 
Fig. 7. 
In operation, as the nut 9 courses along the 

spindle 2 ?, the ball-bearings 44 roll along the 
guide faces of the guideways 42, the table 4 thus 
being free to assume different angular positions 
with respect to the nut 9, because the bracket 
63 pivots about the nut f9 and slides along it 
radially with respect to the axis of oscillation 
A of the table 4. 

Fig. 9 shows a modification of the embodiment 
according to Figs. 7 and 8, the only change being 
in regard to the mounting of the nut 9 on the 
table f4 whilst the drive and mounting of the 
spindle 2 are the same as in Figs. 7 and 8. The 
nut 9, its pivot pins 20 and ball-bearings 44 are 
also constructed as in Figs. 7 and 8, but in the 
present embodiment the ball-bearings 44 are en 
gaged in the end of a lever 47 pivoted at 48 to a 
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8 
forked bracket 49 on the table. 4. As will be 
readily apparent, the operation of this embodi 
ment is analogous to that of Figs. 7 and 8, in that 
the lever 4, during the travel of the nut 9 along 
the spindle 2, makes small pivotal movements 
about the pivots 20 and 48, thus allowing relative 
movement of the table 4 and the nut 9 towards 
and away from each other and permitting the 
former to take up different angular positions 
with respect to the latter. 
What I claim and desire to secure by Letters 

Patent is: 
1. In a gear grinding machine, the combina 

tion of a raachine bed, a normally stationary 
Work table mounted on said bed, a stationary 
involute-generating cylinder coaxial with said 
Work table, a tool-holder, at least one grinding 
wheel carried by said tool-holder, said tool-hold 
er being moUnted On Said bed for rotary move 
ment about the axis of, and for rectilinear slid 
ing movement tangentially of, said cylinder, and 
flexible tapes coupling said tool-holder to said 
cylinder for constraining said tool-holder to per 
form a combination of both said movements and 
causing an involute-generating notion of said 
grinding Wheel relatively to the work, with driv 
ing naeans for imparting said rotary movement to 
said tool-holder comprising a power-driven shaft 
mounted in fixed relation to said bed and extend 
ing parallel to Said cylinder axis, a Screw-thread 
ed spindle coupled to said shaft for being driven 
thereby, a nut engaging said spindle and having 
pivotal connection with said tool-holder, means 
between said shaft and said tool-holder for per 
nitting said rotary movement of said tool-holder 
relatively to said shaft notwithstanding the driv 
ing connection therebetween by Said spindle and 
said nut, a reversible electric notor coupled to 
Said shaft for driving same, switch neains elec 
trically connected in the energizing circuit of 
said notor for reversing the latter, a control die 
vice including rotatable means driven by said 
shaft and operatively associated with said switch 
means for periodically actuating said switch 
aeans to cause reversal of Said notor and of said 
shaft and said spindle, and neans for adjusting 
the operative relation of said rotatable nealins to 
Said Switch means to vary the angle of said ro 
tary movement of said tool-holder. 

2. In a gear grinding machine, the combina 
tion of a machine bed, a normally stationary 
work table mounted on said bed, a stationary 
involute-generating cylinder coaxial with said 
Work table, a tool-holder including a table 
ilounted on Said bed for rotary oscillating nove 
Inent about the axis of said cylinder and a stand 
ard mounted on said tool-holder table for rec 
tilinear reciprocating movement relatively there 
to tangentially of said cylinder, at least one 
grinding wheel carried by said tool-holder stand 
ard for reciprocation relatively thereto parallel 
to Said cylinder axis, and flexible tapes coupling 
Said tool-holder standard to said cylinder for 
Constraining said tool-holder standard to make 
Said reciprocating movement when said tool 
holder table nakes said rotary oscillating nove 
ment for resultant involute-generating notion 
of said grinding wheel, with driving means for 
imparting said rotary oscillating movement to 
Said tool-holder table, comprising a power-driven 
Screw-threaded spindle, a nut pivotally connect 
ed to Said tool-holder table, and engaging said 
Spindle intermediate its ends, neans for support 
ing said Spindle adjacent one end thereof for 
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ing means for periodically causing reversal of the 
rotation of said shaft and said Spindle, and 
means for adjusting said control device to Cause 
said reversal after said tool-holder table has been 
moved through a predetermined angle of said 
rotary OScillating movement thereof. 

8. The combination claimed in claim 7, Said 
driving means further including a reversible elec 
tric motor coupled to said shaft for driving the 
same, and said control device comprising a 
switch electrically connected in the energising 
circuit of said motor for reversing the latter, a 
switch arm for actuating said switch, a pair of 
trip arms coaxially mounted for joint rotation 
and coupled to said shaft to be rotated thereby, 
said trip arms projecting into the path of Said 
switch arm for striking the latter and thereby 
actuating said switch to cause reversal of Said 
motor and, hence, of the rotation of Said shaft 
and said spindle, and means for adjusting the 
angle enclosed between said trip arms and the 
positions thereof relative to said switch arm for 
determining the angle of said oscillating rotary 
movement of said tool-holder table. 

9. The combination claimed in claim, 8, Said 
adjusting means comprising a gear wheel for 
driving said trip arms and having said trip arms 
mounted thereon coaxially thereWith, a man 
ually operable member rotatably mounted on 
each of said trip arms for axial reciprocation 
relatively thereto between two positions, a pin 
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12 
ion secured to each of said manually operable 
members and extending therefrom into gearing 
engagement with said gear wheel, Spring means 
associated with each of said manually operable 
members for biasing it to one of Said positions, 
clutch means associated with each of Said man 
ually operable members and effective, in Said 
biased position of said manually operable mem 
ber, for locking it and said pinion against rota 
tion on said trip arm to couple Said trip arm to 
said gear wheel for joint rotation therewith, said 
clutch means being rendered ineffective upon 
manual reciprocation of said manually Operable 
member to the other of said positions to permit 
said rotation of said manually operable member 
and said pinion for angular adjustment of Said 
trip arm relatively to said gear wheel. . 
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