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Monarch Machine Tool Company, Sidney, Ohio, 
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(C. 90-15) 1. Claims. 
1. 

The present invention relates to machine tools 
and more particularly to machines for cutting 
lubricating grooves in the Ways of lathes, planers, 
grinding machines, etc. w 
in the past it has been customary to cut grooves 

in the bearing surfaces of carriages by hand, using 
a hammer and chisel and gaging the groove design 
by eye or pattern. This method is not only slow 
and introduces difficulty of duplicating a given 
design, but unless extreme care is taken the 
grooves themselves may be uneven and perhaps 
cut to different depths throughout their lengths. 
The primary object of the invention is to pro 

vide a machine which after being set by adjust 
ment, will cut grooves to a uniform depth. 
Another object is to provide a machine for 

cutting lubricating grooves in the ways of car 
riages and conforming to any design or shape 
with a provision for changing the pattern of 
the grooves and also their depth and the cross 
Sectional shape of each groove. 

Still another object is to provide a machine for 
forming lubricating grooves in ground surfaces 
and having any curvilinear shape and occurring 
in any desired sequence. 
These objects are attained in brief by mount 

ing the carriage workpiece in an inverted posi 
tion on a reciprocatory table or bed and moving 
the way to be grooved past a rotary cutting tool 
that is automatically given a transverse move 
ment, which when combined with the longitudinal 
movement of the carriage, will cut a groove ex 
tending over a series of positive and negative 
loops. 
The invention will be better understood when 

reference is made to the following description 
and the accompanying drawings in which: 

Figure 1 represents a vertical Section, partly in 
elevation, of the improved machine. 
Figure 2 is a vertical, sectional view taken along 

line 2-2 in Figure 1. The motor is shown in 
elevation. 
Figure 3 illustrates a section taken along line 

3-3 in Figure 2 and looking in the direction of 
the arrowS. 
Figure 4 is a partial horizontal and partial ver 

tical view taken along line 4-4 in Figure 2. 
Figure 5 represents a transverse section as seen 

along line 5-5 in Figure 4 while Figure 6 illus 
trates an end elevational view taken at the joint 
indicated by line 6-6 in Figure. 4. 

Figure 7 is a fragmentary, perspective and en 
larged view of the carriage or slide element show 
ing the character of the grooves which are cut 
into the metal by the improved machine. 
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2 
Referring more particularly to Figure 7, the 

workpiece may constitute a portion of a carriage 
in an inverted position and is provided With the 
usual flat sliding surfaces 2 and V-shaped grooves 
3. The purpose of the improved machine is to 
cut the lubricating grooves 4 along each of these 
surfaces, the grooves preferably taking a sinu 
soidal shape So as to extend throughout the entire 
length and width of the bearing surfaces. As 
explained hereinbefore, such grooves were cut, 
prior to the present invention, by hand according 
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to a pattern that was marked on the Surfaces or 
else solely by eye. 
The workpiece is bolted or clamped to a re 

ciprocatory table 5 shown in Figure 1 and this 
table is adapted to move over the ways of a heavy 
bed 6. There is a bracket extending down 
wardly from the table, this bracket carrying a 
pair of oppositely disposed half nuts 8 which are 
adapted to be brought into engagement with a 
lead screw 9 when a lever is operated. The 
worm 9 is given a rotary movement through suit 
able gearing (not shown) actuated by a pulley 
driven through a series of belts 2 and an inter 
mediate pulley 3 from a motor 4. A hand wheel 
f5 may be secured to the bracket 7 and is con 
nected through Suitable gearing (not shown) to 
the table 5 and the bed in order to move the 
table manually with respect to the bed when 
desired. 
There is a cutter head 6 for performing the 

grooving operation, this head being carried by a 
Spindle 7 which is mounted on ball bearings 18 
and positioned within a stationary housing 9. 
The upper end of the spindle is secured to the 
shaft 20 of a motor 2. The motor and the 
housing are carried on a vertical slide 22 provided 
with a tongue 23 which is received by a groove in 
a heavy vertical member 24 forming part of the 
main frame. A metal block indicated at 25 is 
bolted to the slide 22, this block being adapted to 
be received by a relatively wide vertical slot 25 
formed in the member 24. A screw 27 is thread 
ingly engaged with the block 25 and is journaled 
at the top in a bearing 23 provided on the mem 
ber 24. The screw rod 27 terminates in a hand 
wheel 29. When the latter is turned, the motor 2 
and the housing 9 which carries the cutter head 
are moved in the Wertical direction so as to regu 
late the depth of cut. 
At a position approximately midway between 

the cutter head and the hand wheel, the vertical 
member 24 merges into a relatively large and 
heavy circular plate 30 which is provided on its 

55 rear face as viewed in Figure 1, with a horizon 



3. 
tally extending wedge-shaped tongue indicated 
at 3. This tongue is slidably carried on a Wedge 
shaped groove 32 shown more clearly in Figure 2, 
this groove being formed in a circular plate men 
ber 33 of approximately the same size as the mem 
ber 39. The plate member 33 is bolted or other 
wise secured to a relatively large housing or slide. 
34 which has a pair of upstanding flange portions 
35, 36 which serve as restraining slides for per 
mitting the housing 34 and the associating parts, 
including the member 24, motor 2 and the Cutter 
head housing 9, to move transversely of the 
machine. - 

The portions 35, 36 of the housing 34 are pro 
vided with ground vertical surfaces 37, 38 and 
the latter are adapted to bear directly against a 
sliding surface formed on the front side (as seen 
in Figure 1) of a goose neck over-arm 39. The 
iatter has a rear sliding surface 4 with which 
contact is made by the sliding surface 3 of the 
flange 35 through adjustment gibS 4. Shoulders 
A2 are provided on opposite sides of the goOSe 
neck. 39 and straps A3 are bolted to the flange 
portions 35, 38 for riding on these shoulders. 
Thus, the housing 34 is adapted to slide along a 
horizontal trackway formed on opposite sides of 
the goose neck 39 and the entire structure, in 
cluding the vertical member 24, associated plates 
39 and 33, the motor 2 and the cutter head 
housing 9 are supported thereby. 
The goose neck or frame 39 is a relatively large 

but hollow casting extending over the entire width 
of the machine and is supported through a ver 
tical portion 4 having a tapered inner Wall 45. 
Vertically extending ribs. 46 may be provided at 
specified positions throughout the length of the 
arm 39 for strengthening purposes. 
In order to move the housing 34 transversely 

of the machine there is provided a screw 47 which 
is carried at the remote end in a bearing 48 
supported by one of the ribs 46. The end of the 
rod 47 nearer the front face of the machine is 
supported by a bracket 49 bolted or otherwise 
secured to the goose neck 39 and this end of the 
rod terminates in a hand wheel 50. The hous 
ing 34 is provided with a pair of blocks 5 which 
are secured together and are bolted to a flat Sur 
face 52 formed on top of the housing. These 
blocks are provided with a threaded bore (not 
shown) which threadingly engages the screw 47. 
Thus, when the hand wheel 50 is rotated, the 
entire structure shown in Figure 2. With the ex 
ception of the goose neck is caused to move trans 
versely of the machine, therefore carrying with 
it the cutter head 6. 
The lower end of the goose neck which includes 

the walls 44 and 5 terminates in a horizontal 
wall portion 53 which rests on and is secured 
as by bolts 54 to the wall 55 of a base casting 
56. The latter and also the vertical portion of 
the goose neck are hollow in order to receive 
operating mechanism for controlling a slow SWing 
ing motion imparted to the cutter head as Will 
be explained presently. 

In addition to providing a vertical movement of 
the cutter head controllable by the hand wheel 
29 and a horizontal movement controllable by. 
the hand Wheel 5, it is desirable When operating 
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the cutting tool along tapered surfaces, to per- . 
mit the latter to swing in a vertical plane. Thus, 
the member 24 and its plate must be adapted 
to be swung through an angle determined by the 
amount of taper given to the sides of a V-shaped 
groove formed in the work piece. For this pur 
pose, the housing 34 is provided with a circular 

70 

is 

4 
flange 57 which is provided with an annular t 
shaped groove 58 for receiving the heads 59 of 
a plurality of bolts 60. These bolts pass loose 
ly through openings provided in the plate 33 and 
slots are cut into the plate at the position of 
each bolt in order to permit access to the nuts 
S. The arrangement is such that when the 
nuts are loosened the bolts are permitted to 
swing about the annular slot or groove carrying 
With them the plate 33. Inasmuch as this plate 
is mechanically connected to the plate 30 through 
the dovetail 3, the entire structure shown to 
the right in Figure 2 and including the motor 2 
and the cutter 16, is adapted to swing in a ver 
tical plane transverse to the ways of the Work 
piece. It is apparent that after the proper 
amount of swing has been determined, depending 
on the taper of the V-shaped grooves 3, the nuts 
61 can be tightened so as firmly to hold the 
cutter head in its new position during the groov 
ing operation. - 

In addition to the vertical and transverse move 
ments as well as the movement in the vertical 
plane described immediately above, the cutter is 
also capable of being given an oscillatory nove 
ment along the dovetail slides 3. The mecha 
nism for the last mentioned movement will now 
be described. - - 

Referring more particularly to Figures. 2, 4 and 
6, a bevel gear 62 is shown Secured in any Suit 
able manner to a splined shaft 63. The front 
end of this shaft is journaled in the bracket 49 
(Figure. 1) and the rear end is carried in a bush 
ing 64 fitted into the inner wall of the goose neck 
arm. The gear 62 meshes with a bevel gear. 65 
keyed to a shaft 66 which forms a shouldered 
extension on a shaft 67. There is a relatively 
heavy sleeve-like block 68 keyed to the shaft 67 
having a skirt portion 69- which extends toward 
the vertical member 24. The block 68 is pre 
vented from shifting longitudinally of the shaft 
67 by means of a set screw 70. The skirt por 
tion of the block is journaled on ball bearings 
7?, the stationary race of which may be fitted 
snugly within a shouldered recess formed in the 
plate 33. At the other end the block is necked 
down to a relatively small diameter to be re 
ceived by a ball bearing 72 of which the outer 
race may be held within an annular shoulder 13 
formed in the housing 34. 
Due to the heavy load placed on the bevel gear 

62 as will be explained hereinafter, it is desirable 
to support the shaft 63 at the position of the 
gear by a ball bearing 74 of any suitable and Well 
known type secured as by a set screw 75 with 
in a cylindrical extension 76 on the housing 34. 
It is preferred that the bevel gear. 62 be not se 
cured directly to the shaft. 63 but rather be at 
tached to a rotary sleeve 75a, which is in turn 
keyed as indicated at 5b to the shaft. 
Thus, as the shaft 63 is rotated, this rotary 

effort is transferred to the block 68. The skirt 
portion of the block is provided with a slot which 
extends in the diametral direction but is posi 
tioned remote from the center of the block in 
order to receive a metal piece. TT of trapezoidal 
shape (Figure 6) which may be screwed to the 
block as indicated at 78. The metal piece is 
provided with a plurality of transversely extend 
ing recessed openings, which are adapted to re 
ceive the heads of a pair of adjustment screws 19. 
There is a relatively thin segment-shaped metal 
piece 80 secured to the block 68 by a pair of 
counter-sunk screws 8 . The skirt portion of the 
block is cut at the proper position to receive this 
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segmental piece. The latter is provided with a 
pair of spaced openings adapted loosely to receive 
the shouldered ends 82 of the Screws 79. Thus, 
the ScreWS are Supported at the head end in the 
metal piece 77 and at the shank end in the mem 
ber 80 as can be readily seen in Figure 6. The 
skirt portion of the block 68 is also provided with 
a slot 83 which extends from the lower end of 
the block as seen in Figure 4 as far as the joint 
between the Shaft 67 and the block. The ends of 
this slot are bounded by the inner surfaces of the 
metal pieces TT and 80. This slot loosely receives 
a rectangularly shaped slide member 84 having a 
height (as seen in Figure 6) substantially the 
Same as the Width of the slot 83 and having a 
width measured in the horizontal direction con 
siderably less than the length of the slot. The 
slide 84 is provided with a pair of threaded open 
ings which engage the screws 79. Thus by turn 
ing these screWS the horizontal position of the 
slide within its slot may be adjusted. 

In order to permit adjustment of the screws 79 
an opening 85 extending transversely of the hous 
ing 34 is provided, this opening passing also 
through the block - 68 as far as the heads of the 
Screws. It Will be noted from Figure 4 that this 
opening has a slightly Smaller diameter than the 
Size of the heads so as readily to permit a screw 
driver to be inserted for turning the screws and 
yet will prevent any longitudinal movement of the 
screws when they are rotated. It will be under 
stood that it is intended that only the slide 84 
Shall be moved when the screWS are turned and 
that the screws remain in their relative position 
during their operation. 
The slide 84 carries a stub shaft 85 which has 

a shouldered extension 8. This extension is 
tightly fitted into a slide member 88 of rectangu 
lar configuration. There is a slot 87 provided in 
the plate member 3 which has a width sufficient 
Snugly but slidably to receive the member 88 and 
a length considerably greater than the length 
of the slide member. Actually, the length of the 
slot in the plate member 36 is sufficient to ac 
commodate the maximum throw of the shaft 86 
when the block 68 is rotated. A consideration of 
Figure 4 will show that the shaft 86 is positioned 
eccentrically with respect to the axis of the block 
68 and this eccentricity may be adjusted by turn 
ing the screws 79, which in effect moves the slide 
84 within its slot 83 (Figure 6). Consequently, as 
the block 68 is rotated the stub Shaft 86 Will have 
a throW depending on its position. With respect to 
the shaft 6, similar to a crank pin, and this 
throw can be resolved into two directions of move 
ment at right angles to each other. One direction 
of movement is accommodated by permitting the 
slide 88 freely to move in a slot which is sufficiently 
long to accommodate the entire movement and 
the other direction of movement can be accom 
modated only by causing the plate member 30 to 
move with respect to the plate member 33 since 
the slide 88 fits Snugly within its slot in this di 
rection. Thus, as the block 68 continues to ro 
tate, the plates 30 and 33 are caused to slide past 
one another at the dovetail joint 3 (Figure 1) 
giving the cutter head a short oscillatory move 
ment transversely of the machine. It Will be un 
derstood that this oscillatory or Sinusoidal move 
ment of the cutter head is of a continuous char 
acter as long as the shaft 63 is rotated. As stated 
hereinbefore, the extent or amplitude of this os 
cillatory movement can be controlled by adjust 
ing the screws 79 which in turn determines the 
amount of eccentricity of the shaft or pin 86. 
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The shaft 63 is given a continuous rotary move 

ment through mechanism which will now be de 
scribed. This shaft is provided with an extension 
89 which is journaled in a bearing 90 of any suit 
able character and formed in the outer wall of the 
goose neck frame. A gear 9 is keyed to the shaft 
89, this gear engaging with a pinion 92 keyed to 
a shaft 93 which is journaled between the walls 
44, 45 of the frame. The shaft 93 is provided 
With a sprocket 94 over which a chain 95 travels 
to a sprocket 96 keyed to a shaft 97. The latter 
is journaled in any Suitable manner within the 
base casting 56. The horizontal walls 53, 55 of 
the frame are provided with an opening 98 suff 
ciently large to permit clearance to the chain 95. 
There is an outboard gear 99 keyed to the shaft 
97, this gear engaging a rack 00 secured to the 
table 5. Thus, as the latter is moved longitudi 
nally of the machine, the rack will give a rotary 
effort to the gear 99 which in turn through the 
shaft 97, the chain 95, the shaft 93, the pinion 
92 and the gear 9 will drive the shaft 63. It will 
be noted that the latter is splined in order to per 
mit the bevel gear 62 and its associated bearing 
to move longitudinally of the shaft and still sup 
ply a rotary effort between the shaft and the 
gear. 

It is apparent that as the table 5 moves longi 
tudinally of the machine and the cutter head 6 
is given a transverse movement in the manner 
described hereinbefore, the composite effect of 
these motions is to produce grooves 4 having a 
sinusoidal shape formed of positive and negative 
loops. The amplitude of these loops is controlled 
by the amount of throw of the eccentric 86 and 
the distance between the center lines of two ad 
jacent positive loops is determined by the rate 
of rotation of the shaft 63. The speed of the lat 
ter is in turn controlled by the rate of movement 
of the table 5 and more particularly by the gear 
ratio between the pinion 92 and the gear 9. This 
ratio may be changed by varying the size of the 
gears and for this purpose a removable cover . Of 
is provided. In the event that it is desired to cut 
the lubricating grooves along tapered surfaces 3, 
the member 24 which carries the motor 2 and 
the cutter head is simply swung around to the 
proper angle by loosening the nuts 6 until the 
cutter 6 is presented normally to the tapered 
Surface. 

It will be noted that when the member 24 is 
in this position there is no interference with the 
depth of cut controlling the handle 29 nor of 
the handle 50 which controls the transverse posi 
tion of the cutter. Thus, all of the adjustments 
of the cutter, including every transverse longi 
tudinal and vertical movement of the cutter, are 
available, even though the position of the cutter 
has been moved through an angle so as to present 
the cutting tool to the tapered surface. It is 
further apparent that except for the motor 2 
which drives the cutter no source of mechanical 
power is necessary other than a single motor f4 
So that Synchronism is assured between all of the 
Operating movements of the cutter. It is there 
fore possible to obtain symmetry of shape, in 
cluding equal amplitudes of the various loops as 
Well as distances between loops throughout any 
number of cutting operations and the depth of the 
grooves is maintained constant at any desired 
depth. When the Wheel 29 is left in a permanent 
position. 

It is apparent that, if desired, the stub shaft 
86 can be placed in line i.e. concentric, with 
the shaft 6 so that the groove will take the 
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design of a straightline rather than belag formed 
of reyersely extending loops... Furthern ore, a 

through the openings 85 from the screws 9 and 
attached to one or more hand. Wheels. So that 
the grooves cut by the head is can becaused to 
follow any arbitrary path. Such an arrangement 
may be useful where the width and/or the shape 
of the sliding surfaces. 2 varies and immediate 
or abrupt changes in the amplitude of . OScillar 
tion of the grooves are desirable. It is still fur 
ther evident that instead of using a single cutter 
head 6 for the grooving operation, I may employ 
a multiple head in which all of the cutting tools 
will follow, a predetermined design, depending 
On the degree of eccentricity of the shaft 85 and 
the relative longitudinal movement of the cutter 
head as determined by the teeth ratio of the 
gears 94, 92. It is obvious that the size and shape 
of the groove, i.e. its configuration in cross-Sec 
tion, can be controlled by inserting a cutting tool 
of the desired shape... and size Within its holder. 

is desire to cornpieheiad. Within Iny invention 
Such modifications as come within the scope of 
the clairin S. 

Having thus fully described my inventioin, what 
I clairn as eW and desire to Secure by Lette's 
Patent, is: 

1. In a machine for grooving the plane. Stir 
face of a Work piece, a Support adapted to re 
ceive and translate said Workpiece in a first 
direction parallel to said surface, an arm secured 
to said support and extending over said surface, 
a slide adjustable on and along, said arm in a 
second direction. Substantially.norfinal to said first 
direction, a member pivoted on said, slide on a 
first axis parallel to said first direction, a tool 
carrying slide on said member and guided thereby 
for translation in a second direction norinal to 
Said first axis, and means operated by the move 
ment of said: Support for Oscillating said tool 
carrying slide to generate a Sinusoidal groove 
in Said Surface. - 

2. In a machine adapted to groove a plane sur 
face of a Workpiece, a base, first means on said 
base to support and translate said. Work piece 
in a direction parallel to said surface, an arm on 
said base extending. Over Said surface, a plate 
member, means mounting. said plate member on 
said arm for adjustinent about an axis parallel 
to said surface, said member having a guideway 
diannetral of said axis, a tool-carrying slide, means 
mountilig said. Slide - for translation... along said 
guideway, and means to translate Said first means 
and work piece in timed relation with transla 
tion of said slide. - 

3. In a machine for grooving the plane surface 
of a workpiece, an arm, a housing slidable on 
and along said airin in a first direction, a block 
pivoted on said housing on an axis normal to 
said first direction, a plate member carried by 
said housing and pivotally adjustable thereon 
about said axis, Said plate member, having guide 
means, diametral of said axis, a member guided 
for movement by and along said guide means 
and adapted to support a tool normal to said axis, 
a pivotal connection between said block and men 
ber eccentric of said axis, and means to rotate 
said block in timed relation with movement of 
said Surface along - and p2rallel to said axis. 

4. In a machine: for grooving the plane sur 
face of a Work piece, an arm having straight 
line guide means, a housing slidable on and along 
said guide means in a first direction, a block 
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said direction, as crank pin, means mounting 
said graiak-pinion said block to vary the eccen 
tricity thereof. With respect to said axis, a plate 
member carried by said housing and adjustable 
relative thereto about said axis, said plate men 
ber having guide nears diagnetral of said axis, 
a tool holding member supported by said plate 
menager for naovement along said guide.naeans, 
means pivotally and Slidably connecting said 
crankpil and tool holding member, power means 
rotating said blockintinaed, relation with move 
ment of said Workpiece along and parallel to said 
axis, and means on said tool holding Jaenber sup 
porting and moving a tool in a direction normal 
to Said axis. 

5. In a grooving machine, means Supporting 
and translating a Workpiece in a first direction 
parallel to a plane surface thereof to be grooved, 
a grooving tool, means mounting said tool for 
reciprocation parallel to said surface and in a 
second direction at an angle to said: first direc 
stion, adjustable throw crank means connected 
to SO regiprocate said tool, means connecting said 
Supporting neans for translation in timed relia 
tion. With rotation of said crank means, and means 
for angularly adjusting said means mounting said 
tool for maintaining said tool normal to said sur 
face. . . . . ... " 
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6. In a grooving-machine, first means support 
ing and guiding a workpiece in a first direction 
parallel to a Surface of said work piece to be 
grooved, second means movable in a second di 
rection transversely of said first direction, a plate 
carried by Said second means and having guide 
Surfaces adjustable with said plate means in a 
plane parallel to said second direction and nor 
mal to said first direction, tool holder means slid 
able on and along said guide surfaces, variable 
throW crank means connected to reciprocate said 
tool holder along said surfaces, and means in 
cluding change-speed elements, connected to 
translate Said first means and to rotate said crank 
lineans in predetermined timed relation. 

7. In a machine of the type described, first 
means adapted to mount a work piece and trans 
late the same in a first direction parallel to a 
plane Surface of Said work piece, a support con 
nected With said first means and extending over 
Said Surface, a housing slidable on said support 
in a Second direction at an angle to said first di 
rection, means on said arm connected to so slide 
Said housing, a block pivoted on said housing on 
an axis parallel to said first direction, a crank 
pin, means mounting said pin on said block for 
adjustment radially of said axis, a tool holder 
member, means mounting said member on said 
housing for reciprocation along a second direc 
tion normal to said axis, means pivotally and slid 
ably connecting said crankpin and member, and 
means including change speed mechanism, con 
nected to translate said first means and rotate 
said block, in timed relation. 

8. In a machine of the character described, a 
housing, a block member journaled in said hous 
ing for rotation on a first axis, a plate having a 
guideway diametral of said axis, means securing 
said plate to said housing in adjusted position 
about said first axis, a member guided for rec 
tilinear movement on and by Said guideway, Said 
member having guide means normal to said guide 
way, a slide fitting said guide means, a crank 
pin on said block, and adjustable to vary its ec 
centricity with respect to said axis, Said crank 

journaled in said housing on an axis normal to 75 pin rotatably engaging said slide, and a tool-car 
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rying slide mounted upon said member for ad 
justment normal to said axis. 

9. A machine for grooving a workpiece com 
prising a reciprocatory table on which the work 
piece is mounted, said table being mounted on a 
bed and a frame extending from said bed to a 
position above said workpiece, a tool holder piv 
otally Secured to said frame and a grooving tool 
carried thereby to be presented perpendicularly 
to said workpiece, said holder including a plate 
directly supporting said tool and adapted to move 
With respect to said frame in a second direction 
normal to the direction in which said workpiece 
moves and at right angles to the axis of Said 
tool, and means for oscillating said plate relative 
to said workpiece and at variable frequency and 
amplitude comprising means drivingly connect 
ing Said plate and table and including change 
gears and an adjustable throw eccentric. 

10. In a machine for grooving the ways of ma 
chine tools, means supporting said ways for 
translation in a first direction parallel to the 
Ways to be grooved, a frame, a housing, means 
guiding Said housing on said frame in a second 
direction normal to said first direction, a mem 
ber pivoted on said housing on an axis parallel 
to said first direction, means on said member 
adapted to carry a tool for grooving said ways, 
and means extending through said housing and 
engaging said member and operable to oscillate 
Said member along an axis normal to the axis 
of Said tool and also to said first direction in 
predetermined timed relationship to the transla 
tion of said ways. 

11. In a grooving machine for grooving a sur 
face of a workpiece, first support means longi 
tudinally movable in a first direction, work holder 
means for holding the workpiece, tool holder 
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means for holding a grooving tool, second sup 
port means for Supporting one of said holder 
means, the other of said holder means being Sup 
ported by Said first support means, laterally mov 
able means for providing relative movement be 
tween said Work holder means and said tool 
holder means in a second direction transversely 
of said first direction, guide means carried by 
said second support means and having guide sur 
faces thereon extending in a plane parallel to 
Said second direction and transverse to said first 
direction, said guide surfaces being adjustable 
in a plane parallel to Said second direction, Said 
One of Said holder means being slidable On and 
along said guide surfaces, variable throw crank 
means connected to reciprocate said one of Said 
holders along said surfaces, and means including 
gear elements connected to longitudinally move 
said first support means in Said first direction 
and to rotate said crank means in predetermined 
timed relation. 

PHIBER. A. ABE. 
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